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1. ACCOMPLISHMENTS

1.1 Scope of Technical Processing System Redefined

The University's Board of Trustees has authorized the Stanford

Computation Center to obtain 500,000 bytes of additional high speed

(750 nanosecond) core to support full scale operation of BALLOTS and

SPIRES.

If this core is obtained and functions as expected, the Project's

acquisition system can be put "on the air" during all hours of normal

computer center operation, and, at the least, during the Library Acqui-

sition Division's normal 8 to 5 schedule. To prepare for this service

block, the scope of the prototype technical processing system has been

redefined and frozen. Further modifications will not be made until

operating experience has been accumulated. A statement of this scope

follows:

A. FUNCTIONAL OVERVIEW

1. Ordering, Claiming, and Cancelling

All Roman alphabet material excluding medical books and

government documents.

2. Receiving

All material specifically purchased or received by approval,

blanket order, or gift, excluding exchanges limited only by the

exclusions cited under 1 above.

3. Accounting

Manual procedures only until additional numerical indices

(e.g., invoice number, vendor number) are added to search and

retrieval software.

4. Statistics

A generalized acquisition management statistics gathering

and summarizing facility.

5. Cataloging

a. Capture of Library of Congress bibliographic data from

MARC or Title II Depository cards.

b. Maintenance of machine readable catalog file;.



6. Searching

On-line facility operational from 800 AM to 5:00 PM for MARC
File and In Process File.

7. Conversion of serial payment file to machine readable form

B. FILES

1. Accessible through On-Line Search Facility

a. In Process File as defined by attribute list. (See Appendix A)

b. MARC File as defined by attribute list. (See Appendix A)

2. Accessible from Tape by Batch: Historical backup of purged
acquisition transactions, including purchase order number,
vendor, amount, author, title, account number, date received,
and date invoice paid

3. Files Accessible through the WYLBUR Text Editor

a. Locally keyboarded bibliographic data.

b. Vendor identification number, name, and address.

c. Requestor identification number, name, and" address.

d. Statistical File.

C. FEATURES OF TECHNICAL PROCESSING SYSTEM

1. Update Sensitive Features

a. Update of entire record on individual attribute.

b. Sort-by-attribute-within-identification number for execution
of updates.

c. Implementation of COPY command to copy entries from MARC
files into the In Process File.

d. Attribute content editing as defined by the Attribute List.

e. Record content editing

Record content editing is defined as a series of programmed
decision steps to insure that each record contains only allow-
able conditions. Examples:

1. An item cannot be paid for before an invoice has been
received unless designated as a prepayment order.

2. An item cannot be claimed if already received.



Updates for records containing disallawed conditions are
not processed, but appropriate diagnostics are issued.

f. Conversion of diacritical marks and special characters.

g. Arithmetic operations on check digit in In Process File

identification numbers.

h. Generation of output transactions: As a result of an update,

new transactions are stored in a temporary file for subsequent

batch printing.

2. Search features

a. On-line at any terminal
priate account computer
regular library service

b. Special features

on campus (or elsewhere with appro-
number and telecommunications) during
hours.

1) Saving of searaws addressed to MARC file.

2) Batch searching of saved requests against incoming MARC tapes.

3) User feedback: facility for searchers and other users

to communicate satisfaction or dissatisfaction, and

suggestions, to system designers.

3. Output

a. On-line at terminal: immediate printing and/or display of

search results.

b. Batched on-line printer: scheduled outputs--such as purchase

orders and other formsreports, offlin2 listings too lengthy

for terminal output, system documentation.

D. APPLICATIONS OUTPUTS

1. Purchase Orders

2. Cancellation Notices

3. Clahms

4. Notices to the National Program on Acquisitions and Cataloging (NPAC)

5. Notices to Requestors

6. Statistical reports for management:

On-line files will be maintained to show certain statistics upon

command. For example:

Number of P.O.Is printed to date
Number of claims issued
Number of tancellations issued
Number of approval items retained



7. Specialized lists (e.g., accessions lists by subject)

1.2 Use of MARC

A. Overview Use of MARC

The first use of MARC includes (1) conversion of records on the
weekly tapes from the MARC II Communications Format into the BALLOTS
input format; (2) creation of a local on-line MARC file utilizing a
version of the current data base building program modified as speci-
fied below; (3) implementation of a facility to copy MARC records into
the In Process File; and (4) implementation of a facility to save
search requests for material expected on MARC to be run against in-
coming weekly tapes.

Specifications for items 1 and 2 have been accomplished and are
included below; specifications for items 3 and 4 are in process (See
Section 9.1 ).

B. Scope of Local MARC File

The following specifications cover (1) the process for initializing
the conversion routine on an incoming tape; (2) the scope of the local
MARC file; (3) conversion statistics; and (4) conversion decisions
based on the value of the MARC record status field.

1. Initialization of Tape Conversion

a. Verify that the correct tape is in hand, prior to conversion:

1) Check volume header label

2) Check file header label

b. Since LC does not provide a control card with each tape, a
control card mast be inserted behind the job control card
for each conversion run.

c. A diagnostic listing of any discrepancies between the control
information and the volume and file headers must be reviewed
by Data Control before conversion.

2. Scope of Local MARC File

Not all MARC II records are applicable to the Stanford University
Libraries' Collection. Therefore, before converting a record into
the BALLOTS input format, each record on the tape must be tested,
as indicated below. Items not in the scope of the MARC File will
not be converted.



The Library of Congress classification number is the most direct

approach for testing the applicability of MARC II records to the

local MARC data collection. Analysis of LC subject headings is

virtually impossible owing to their large number, dynamic change

and frequent use of a variety of subdivisions. After experience

is gained with the local use of the MARC records, other tests,

such as language, may prove valuable in combination with the LC

classification number.

a. Test Number 1: MARC Field 008, Character Position 22,

Intellectual Level Code

If, Then

,

Exclusion Category

Blank Go to Test Number 2

j
Exclude record Juvenile Readers

b. Test Number 2: MARC Field 050, Library of Congress Call Number

An LC classification-number consists of one, two or three

initial alpha characters followed by a finite number of numeric

characters. The MARC classification subfield is delimited from

the book number subfield by $b. This test is concerned only

with the classification number.

If the classification number subfield is equal to the follow-

ing, perform the action indicated:

If, Then Exclusion Category

Not present

-

include

AC, AE, AG, AI, AM,
AN, AS, AY, AZ

include

AP
Check numeric

characters follow-

ing
(1) if 91-93, 101-

115, or 200-230

(2) if any other
number

exclude

include

Periodical for

IJewish readers,
humor and juvenile



If, Then

. .

Exclusion Category

B (followed by num-
eric), BC, BD, BF,

BJ, BL, BM, BP, BR,
BS, BT, BX

include

BV
Check numeric

characters follow-
ing
(1) if 4000-4470,

4490-5099

(2) if any other
number

.-

exclude

include

-/Ftstoral theology
and practical
\religion

CS exclude Genealogy

Any other e designation include

D, E, F, G, H, J, K,
L, M, N, T, U, Z

include

Q (followed by num-
eric), QA, QB, QC, QD,
QE, QH, QK, QL

include

Any other Q desig-
nation

exclude Medicine

V (followed by num-
eric), VA, VB

include

Any other V desig-
nation

exclude Naval Science

S (followed by num-
eric), SD

include



If, Then

,

Exclusion Category

.

,

Any other S desig-

nation

exclude Plant culture,
animal & fish
culture, fisheries
and hunting sports

,

Any one or two alpha
string beginning with
P, except PZ

-

include

PZ
Check following

numeric characters
(1) 5-98

(2) if any other
number

exclude

include

Juvenile Fiction

R

,

exclude Medicine

3. Counting and Classifying Excluded Records

It is necessary to know what and how many records are determined

to be out of the scope of the local MARC File. Save

a count of the number of records excluded for each statistical

category listed in 2 above and print out at end of conversion run.

The definition, organization and content of an on-line statistical

file are under study. Until that study is complete, statistics

from MARC conversion runs will be kept by Data Control from the

diagnostic lists produced from each run.

4. Test for MARC Record Status Field

In the MARC II monograph format each record contains an indi-

cation of status in the 5th character position of the Leader.

Status codes are:

n:r new record

c =correct record

d =delete record

Once an item is determined to be in the scope of the local MARC

File, action is taken on the record according to the status.



If,

i

,

Then

Status r. n Convert record into format acceptable
to the data base building program (hence-
forth called input format). That is,
first line is "BEGIN," last line is "END"
and all data will have attribute mnemonics
associated with attribute values in quotes.

Status 7--c Use the LC card number (MARC Field 001)
as key to delete record to be updated in
local MARC File. The delete update will
look like

Delete "68-52086" END

Convert record into input format as if
it were a new record

Status = d Do not convert record into input
format.

Save count of number of status= d
records processed and print out at end
of run.

C. Detailed Specifications for MARC Tag to BALLOTS Attribute Conversion

MARC records are produced in a communications format; records in
this format must be converted, under program control, to BALLOTS in-
put format. These converted records are then built by the data base
building program into the local MARC File which can be searched on-
line using the search facility.

The following specifications include (1) general notes on MARC
conversion; (2) error messages and diagnostics; (3) decision table
conventions; and (4) decision tables for MARC tag to BALLOTS attribute
conversion.

1. General Notes on MARC Conversion

a. These specifications agree with the latest revision of the
Guide to MARC File and In Process File attributes (See Appendix A)
and with MARC Manual Vol. 1, Subscriber's Guide to MARC Dis-
tribution Service.



b. When items not now included by the Library of Congress are

added to the MARC record, additional specifications will be

issued.

c. Ignore all indicators and delimiters unless specifically

noted. They will NEVER be converted into the local MARC

data base. Subfield delimiters should be replaced with

ISP where more than one subfield is converted to any single

BALLOTS attribute.

d. Attribute PRE with the value

"2; MMDDYY"

must be created for each record, where MMDDYY is the current

date.

e. The following fields are not now supplied by the Library of

Congress. They should not be present in the record; should

they appear in the record, an error diagnostic should be used.

MARC Field Name

V

010 LC Card No. .

011 Linking LC Card No.

016 Linking NBN ,

021 Linking SBN

026 Linking OAN No.

035 Local System No.

042 Search Code

071 NAL Subject Category No.

080 UDC No.

086 Supt. of Doc. Classification

090 Local Call No.

242 Translated Title

660 NLM Subject Headings

670 NAL Subject Headink

690 Local Subject Heading Systems



- 10 -

f. In many cases MARC includes more than one piece of informa-

tion in the same field. BALLOTS breaks out this information

in several attributes. The key to such a field in a MARC
record will be the occurrence of a second "$a" delimiter in
the field. At this time it is necessary to create another
attribute to store the secand piece of information. This

can occur more than once. Example:

MARC Field Designation 015

,Value in MARC record $aB67-215185$aAu66-9-170

Value in BALLOTS record

,

NBN"B67-25185"
NBN"Au66-9-170"

The following table shows thc correspondence of MARC tags
and BALLOTS attributes where multipLe occumunces of MARC
$a subfield tags create multiple occurrences of BALLOTS
attributes.

MARC FIELD
NAME

MARC FIELD
TAGS

..

BALLOTS
ATTRIBUTE (S)

.

BALLOTS NAME

National
Bibliography
Number

015 NBN National
Bibliography
Number

Standard
Book
Number

020 SBN Standard Book
Number

Dewey Decimal
Classification
Number

,

082 DC Dewey Decimal
Classification Number

Lmprint 260 PP (and)
D (or) DS

Place/Publisher (and)
Date or Lmprint Date

Bibliographic
Price

350 PR Price



MARC FIELD
NAME

MARC FIBLD
TAGS

BALLOTS
ATTRIBUTE(S) BALLOTS NANE

Series
Note--
Personal
Name/Title
(traced)

V 1

400 SSA (and)
TI

,

Series
Personal Name (and)
Tracing Indicator

Series
Note--
Corporate
Name/Title
(Traced)

410 SSI (and)
TI

,

Series
Statement (and)
Tracing Indicator

Series
Note--

Conference or
Meeting/Title

411 SSI (and)
TI

Series
Statement (and)
Tracing Indicator

Series
Note--

Title (Traced)

440 SSI (and)

TI

Series
Statement (and)
Tracing Indicator

Series
Note--

Untraced or
Traced
Differently

490 SSI Series

Statement

General Note 500 GN General Note

'Bound With' Note 501 GN General Note

Dissertation Note 502 GN General Note

Bibliography Note 504 BIB Notes--Bibliography
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MARC FIELD
NAME

MARC FIELD
TAGS

BALLOTS
ATTRIBUTE(S) BALLOTS NAME

Contents Note 505 NC

i

Notes--Contents

Abstract or
Annotation 520

-

GN General Note

Subject Added
Entry--

Personal Name
600

_

WA Subject Personal
Author

Subject Added
Entry--

Corporate Name
610 SS Subject Headings

Subject Added
Entry

Corporate Name--
Conference or
Meeting

611 SS Subject Headings

Subject Added
Entry--

Uniform Title
Heading

630 SS Subject Headings

Subject Added
Entry--

Topical
650 SS Subject Headings

Subject Added
Entry--

Geographic Name
651 SS Subject Headings

Other Added
Entry--
Personal Name

700 A Personal Author
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MARC FIELD
NAME

MARC FIELD
TAGS

iv

BALLOTS
ATTRIBUTE(S)

V

BALLOTS NAME

Other Added
Entry--

Corporate Name

710 CA Corporate Author

Other Added
Entry--
Corporate Name
Conference or

Meeting

,

711 CF Conference Author

Other Added
Entry--
Uniform Title
Heading

730 TU Uniform Title

Title Traced
Differently

740 TA Added Title

Series Added
Entry--

Personal Name/
Title

800

..

SEA Series Personal
Added Entry

Series Added
Entry--

Corporate Name/
Title

810 SEI Series Added
Entry

Series Added
Entry--
Conference or
Meeting/Title

811 SEI Series Added
Entry

Series Added
Entry--

Title

840 SEI

. ..

Series Added
Entry
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Exceptions:

Subsequent '$a' subfield in field 050 will cause the creation
of the attribute LCA.

Subsequent '$a' subfields in field 082 are not to be
converted.

g. For MARC fields 700-750, it is necessary to check the value
of ME and implicitly add the element number '1' to the value
should any more of that attribute appear in the 700's fields.
Example:

Suppose that in the follawing example, the ME attri-
bute contained the value

and ca contained

"Arizona. University. Office of Arid Lands Studies."

MARC field 710 contains

"U.S. Army Research Office, Tucson, Ariz."

In order to identify these elements correctly and to
maintain their functional relationship to one another,
it is necessary to check the main entry to see if it
is "ca." If yes, then field 710 is cf2. The 2 will
only appear in the tracing indicator, and the appearance
of this item in the BALLOTS record will be:

ca"Arizona. University. Office of Arid Lands
Studies."

ca"U.S. Army Research Office, Tucson, Ariz."
me"ca"
ti"ca2"

2. Error Messages and Diagnostics

Error messages and diagnostics are produced under two conditions:

a. IF Field 001 is not present
OR

IF 100, 110, 111, or 130 is not present

Then the record should be rejected and the follawing diagnostic
printed:

*** REQUIRED FIELD NOT PRESENT *Iv*

*** MISSING FIELD <field number***

where the field number is supplied by the program.
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b. IF some field within the record does not meet the specifications

owing to

1) incorrect value present,

OR

2) unexpected field present

Then the field should be rejected, the remainder of the record

converted, and the following diagnostic printed

*** ERROR IN RECORD Oalue of Field 001',***

*** FIELD IN ERROR IS FIELD <number of the field in error>***

*** <yalue of the field in error;>***

and the entire record placed in a reject data set accessible

by WYLBUR.

These diagnostics do not include the error condition which

may be raised by errors in the volume and file header labels.

.
These conditions are detailed on p.

3. Decision Table Conventions

The following decision table conventions will prevail:

a. "No cOnversion"

b.

e

The field or element being discussed is not to be

included in the local MARC File, i.e., should not

be converted.

Indicates direct conversion into the local MARC

File, ignoring indicator and delimitors.

tXt

This is a constant and should appear as such in either

the MARC data or the local MARC File, depending upon

whether it has been converted.

d. "not present"

This attribute not to be included in the local MARC File.

e. "perform"

Go to the indicated label, follow the logic and return

to the next statement after the entry point.



4. Decision Tables for

The following, Tables
to convert MARC tags

D. MARC Data Base Building

I. New Records
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MARC Tag to BALLOTS Attribute Conversion

I-XX, specify the program decisions necessary

to BALLOTS attributes.

and Update Specifications: Input Format

The MARC tapes will be converted from the MARC format

to the format acceptable to the data base building program.

That is to say, the first line is "Begin," the last line

"End," and all lines between will have attribute mnemonics

associated with attribute values in quotes.

2. Update Records

All updates
MARC supplies
DELETE RECORD

to the MARC File will be at the entry level.

two kinds of update records. The first is a

and the second is a CHANGE RECORD.

a. DELETE RECORD

The conversion program will take only the Library of

Congress Card Number attribute from the MARC tape, and

supply command language which is necessary for entry

level delete in the update program. For example:

Delete "64-62299" End

b. CHANGE RECORD

MARC also supplies a change record which in effect is

a replacement record. Since the data base building program

does not have a "replace" command at the entry level, a

"delete" and "add" technique is appropriate. The conversion

program will create a delete record, and then convert the

change record as if it were a new record. The update pro-

gram will delete the old entry using the first record, and

build the new entry using the second record. One problem

arises when the record to be replaced is not in the MARC File.

In this case the replacement record will not be built into

the File. This indicates an extra need in the update program.

When the program can't find the MARC File entry to be

deleted, then the L.C. card number of the following record

will be compared to the delete record's number, and if

they are equal no build will take place. A count of these

rejected change records will be kept and printed at the

end of the conversion run.
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E. MARC File Index Requirements

Indexes must be created to support on-line searching:

1. L.C. card number index

This index will contain the numeric portion of the CRD
attribute and will be the main reference number to the
MARC File.

2. Personal name index

This will contain entries for the A, AE9 and AA
attributes.

3. Corporate name index

The attributes indexed will be CA, CAE, and CAV.

4. Conference name index

CF, CFE, and CFA will be indexed.

5. Title word index

The T, TU, and TA attributes will be used to generate
entries in this index.

F. Summary of Translation Problems in the MARC Conversion

The following is a summary, in order of occurrence, of problems
encountered in converting MARC data to the BALLOTS input format.

1. Hardware Incompatibility

The Library of Congress MARC tapes were created using IBM
2400 drives with the Cyclic Redundancy Feature. This feature
caused an extra byte to be appended to the records, which
raised the I/0 error condition on our hardware. The Library
of Congress subsequently documented this problem, and we were
forced to exchange the tapes for ones compatible with our
drives.



2. Volume Label Incompatibility

A PL/1 implementation restriction created the necessity

to switch to a newer version of the PL/1 compiler in

order to properly bypass the tape labels.

3. Coding Structure

MARC tapes conform to USASI Code X3.4-1968, which is

different from EBCDIC, the standard IBM structure.

Although it is possible to read USASI data on IBM hard-

ware, data must be translated in memory before it can be

used. Such translation is difficult in a higher-level

language such as PL/1; it was therefore necessary to use

a translation routine in Assembly Language to accomplish

this. There were also difficulties caused by the special

diacritic marks included in the Library of Congress USASI

code; this required a special pript chain.

4. MARC Documentation

Since the MARC record format is complex in nature, mis-

understandings in interpreting the MARC User's Manual were

to be expected. The Third Edition of the Manual (March 1969)

with its inclusion of illustrative examples helped to resolve

some of these problems. It was, however, still necessary

to write programs to dump MAIL records field by field in

order to round out our understanding of the format.

5. MARC Format

While the MARC Format is undoubtedly the best considering

the needs of the user communi:y at large, certain problems

arose in our application.

One example is the lack of strict tag number sequence in

the directory. Grouping of tag numbers tc reflect probable

printing sequence was desirable to a greater number of people

than was a grouping in numeric sequence; this required

repeated searching of the directory.

Another example was the failure to include subject informa-

tion in the fixed fields. This forced a variable field search

in order to make the inclusion-exclusion decision, which

otherwise could have been made at the onset of record scan.
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1.3 System Programming Specifications

The following external specifications for record and attribute

level update command language, diagnostics, and actions were completed

and turned over to the software development staff.

A. Entry Level Add

Implemented in current data base build facility

B. Entry Level Delete

Command: Del ID 1234-2

Diagnostics: ID 1234-2 does not exist
ID 1234-2 check digit error
ID 1234-2 has been deleted

Action: Causes the entire entry to be deleted

C. Attribute Level Update

1. Add

Command: For ID 1234-2
Add A "Smith, John Q"
Add D "1968"

Diagnostics: ID 1234-2 does not exist
ID 1234-2 check digit error

For ID 1234-2A akeady exists

Action: Causes an attribute not present in an existing
ID to be added to the entry.



2. Delete

Command: For ID 1234-2
Del A
Del D

Diagnostics: ID 1234-2 does not exist
ID 1234-2 check digit error

For ID 1234-2, A does not exist

Action: Causes all of the content of the stated attribute(s)
to be deleted from the entry.

3. Change

Command: For ID 1234-2
Ch A to "Smith, John Q" "Jones, Tom P"

Diagnostics: ID 1234-2 does not exist
ID 1234-2 check digit error

For ID 1234-2, A does not exist

Action: Causes all of the contents of the stated attribute(s)
to be replaced with the values input with the
command.

Output mode naw follows one of two predefined formats: full

record or short form. To accommodace users who may wish to tailor
an output record according to their own needs, an expanded output
mode has been defined. A draft of this document is included in
Appendix 0

1.4 Acquisition Outputs

The acquisition output printing program is an applications program,
written in XPL, which handles the printing of all acquisition outputs.
The program uses a transaction file created and stored on disk by the
build and update programs, and sorts the records into output categories
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by the value of the Method of Procurements attribute (PRO). For purchase
order, claim, and cancellation outputs, the records are then sorted by
vendor identification number, for requestor notices, by requestor; and
for National Program for Acquisitions and Cataloging Notices, by imprint
date. The program is included as Appendix B .

For purchase order, claim, and cancellation output printing, within
each vendor category, a blank form is printed first with the vendor
name and address for window envelope mailing. For this information,
the acquisition print program accesses a vendor identification file
consisting of vendor identification number, name and address.

Procedures for updating this file have been completely tested by
Data Control. For updating the file, two types of data may be entered--
instruction lines and address lines. Instruction lines must always begin
with insert, delete, replace, or end (i, d, r, or e) while address lines
must always begin with at least one blank character. There are four
types of instruction lines:

insert <vendor ID number>

delete <vendor ID number>

replace <vendor ID number> with 4,yendor ID number>

end

The insert instruction takes the address lines following the insert
instruction and places them in the vendor address file along with a pointer
containing the vendor ID number and the location of the address. The
delete instruction removes an address and pointer from the file. The
replace instruction replaces the pointer with a new pointer containing
the new vendor ID number. The end instruction should be the last line
in the data list and indicates that the end of the data has been reached.
Abbreviations for the instructions are legitimate as long as they begin
with the appropriate first character. The vendor ID number must be
separated from the instruction word by at least one space. The ID number
must start with A or B followed by four digits or else start with a digit
followed by up to four digits.

Address lines may only be used after insert instructions. There may
be up to 6 address lines in a row and each line may have up to 31 charac-
ters excluding preceding and terminal blanks.

a

The following error messages and conditions prevail:

INSTRUCTION CARD FORMAT ERROR

followed by the instruction line. The most common cause of this error
is a line that does not begin with an r, i, d, or e. Improper vendor A
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ID numbers will also trigger the error message.

VENDOR ADDRESS FORMAT ERROR

followed by the instruction line and address lines. The causes of

this error are address lines that are too long or too many lines In the

address.

ATTEMPT TO DELETE OR REPLACE VID NUMBER NOT IN THE TABLE

followed by the instruction line.

ATTEMPT TO INSERT OR REPLACE WITH VID NUMBER ALREADY IN THE TABLE

followed by the instruction line and address lines and the address indi-

cated by the already existing VID number.

SORRY, FILE IS FULL. CHECK WITH PROGRAMMING STAFF

This error should not occur unless initial estimates of the vendor

address file size were inaccurate. It is the only error for which further

processing is discontinued.

For all errors the instruction in error is not executed and, except

as indicated above, an attempt is made to continue processing instructions..

The following is a list of typical update commands:

1? ins 203

2? Mr. A. B. See

3? 999 Old Age Row

4? Spanking New Suburb

5? Deadville, Delaware 22301

6? r A4040 with 87635

7? delete 2862

8? end

9? /*

The acquisition output printing program was successfully tested

to print purchase orders using the library print train (see Progress

Report for quarter ending 24 April, 1969, Section 1.11) and the multi-

purpose acquisition form. (See Appendix L for purchase order

pr ting specifications.) Sample purchase orders were favorably re-

vie:Aged by Richard Abel and Co., Stanford's principal book dealer.
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The specifications for generating the cancellation and claim
transactions and the printing specifications have been completed and
are included as Appendix C Both outputs utilize the multi-purpose
acquisition form.

1.5 Check Digit for Acquisition Identification Number

Each In Process File record has a unique identification number (ID).
Since this number is referenced during build, search and update operations,
it is necessary to insure a high level of accuracy. This can be accom-
plished by making the number self-checking with the aid of a check digit.
The check digit is calculated by performing some arithmetic on the ID
number. The me(hod chosen is to divide the ID number by seven and
take the remainder as the check digit. For example:

Raw ID: 175962

Divide by 7: 1759620= 25137 with a remainder of 3

Self-Checking ID: 175962-3

Project BALLOTS has decided to use an acquisition request slip with
preprinted ID numbers. This decision was made in order to eliminate
errors in manually assigning numbers, give the requestor a reference for
inquiry about his requests, and because the number is needed throughout
the complete acquisition process. This preprinting requirement dictated
the very simple algorithm used to calculate the check digit.

Printing machinery capable of producing a form meeting BALLOTS
specifications is incapable of calculating a check digit. Instead, the
machinery utilizes a printing drum which follows a repetitious pattern
from 0 to 6, 0 to 6, etc., as the remainder of a number divided by seven
follows the repetitious pattern 0 to 6.

1.6 Recruiting and Staffing

Supervisory positions for Data Preparation and Control have been
filled. These two positions will release analysts for development work.

Wayne Davison has joined the Project as a Junior Systems Librarian.
Mr. Davison is a participant in the Stanford Library Intern Program
which provides talented individuals with preprofessional positions to
gain library experience and carry out formalpaduate programs in library
science.

His association with the Stanford Undergraduate Library Activation
Project has given him experience with book selection, ordering, cataloging,
and book preparation aspects of library operations. When the decisioo was
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made to computer produce a book catalog for the J. Henry Meyer

Memorial Library, Mr. Davison developed and documented the coding pro-
cedures and was in charge of the training of other coders. He then took

charge of the change and update procedures for the maintenance of the

catalog. Later, Mr. Davison was appointed supervisor of the Meyer Cata-

loging Section of the Catalog Division, the successor to the Undergraduate

Library Activation Project. In this position, he supervised a staff of

six persons who were responsible for the cataloging, coding, keypunching,

and proofreading of all material for the Meyer Undergraduate Library and

the production of the book catalog. His chief areas of endeavor were

those of reviser of cataloging, original cataloger, and liaison between

the library and the computer facilities.

When the decision was made to convert the book catalog system from

an IBM 1401 computer to an IBM System/360 model 40, Mr. Davison became

the library representative in all matters of design and implementation

of the new system. Through the experience he has gained not only a
thorough understanding of the Meyer Book Catalog System, but also con-
siderable knawledge in the area of the development of such a system and

the workings of computer software and hardware. The fourth annual catalog

which has been created under Mr. Davison's direction using the new system

will represent over 56,000 titles and 80,000volumes. The production of

this catalog is currently ahead of schedule.

1.7 Wiring of Coaxial Cable Completed

Twelve coaxial cables were pulled between the Stanford Computation
Center and the Main Library. Each cable is capable of conducting a
video bandwidth signal directly between the two locations, i.e., without

the requirement for modems or boosters. This means that visual terminals

can be hard wired and driven at full rated speed. With appropriate
communications gear, wideband channel can also be multiplexed to drive

a cluster of slow speed devices.

1.8 Visual Terminals

The Computation Center began work on assembling a rapid writing

visual display based on the Tektronix 611 storage tube, the same device

empioyed by Project INTREX. However, the Stanford version is expected

to be much less costly because it "adds on" to an IBM 2741 typewriter

terminal. The plan is to use the latter as the input device for query

and the former as a passive "read only" display. This is an excellent

combination for bibliographic search and retrieval because (1) it

permits retention of a hard copy of the search strategy for diagnostic

and training purposes, and (2) input keying of the search is dependent

solely upon the typist's keystroking ability and is unrelated to any

terminal's display, facility.
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Initial plans call for utilizing an upper case character set

with sixty-four characters, expandable to 128 by means of plug-in

character generators.

While this device is being tested, the Computation Center will

continue to observe the market for commercially available, off-the-

shelf devices which meet the speed and screen capacity requirements

enumerated in earlier reports. If these become available, they will

be obtained.

1.9 SPIRES Reference Manual Index

The index to the SPIRES Reference Manual has been completed.

This index includes command and response terminology and generic names.

Cross-referencing has been added to include natural language synonyms

for the search mode commands and generic names.

In addition, the index features advisory messages or system diag-

nostics in the on-line search facility. These diagnostics are issuee

during the interactive search where the search cannot be completed.

These situations arise for several reasons. For example:

1. space limitations in the prototype search system, i.e.

TOO MANY ITEMS WERE ACCUMULATED FOR THE CURRENT SEARCH
SEARCH RESULTS RESET TO LAST(n,nTEMS;

2. failure to satisfy a search request, i.e.

<attribute>SEARCH IS UNAVAILABLE FOR THIS COLLECTION;

3. searcher input error, i.e.

USE OF UNSET TABS or

3 OR MORE CHARACTERS MUST PRECEDE #.

The index is available to system users in hard copy and is also
stored on a data set accessible through WYLBUR. Storing the index on
a disk accessible by WYLBUR facilitates future modifications under
Data Control to the index at the terminal. Additional hard copies may also
be obtained by using the 1403 high speed line printer at the Campus
Facility of the Stanford Computation Center.

The index is included as Appendix D.
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1.10 SARPSIS

SARPSIS, an acronym for Syntax Analyzer, Recognizer, Parser, and

Semantic Interpretation System, is the system employed to analyze and

parse search requests input by users working interactively at on-line

terminals. Complete documentation of this system is attached as

Appendix E

1.11 Short Form Terminal Output

The short form terminal output for the In Process File (see Progress

Report for quarter ending 26 April, 1969, Section 1.5) has been imple-

mented. For example:

FIND? a lazarfeld and d 1968

AUTHOR SEARCH FOR . . . LAZARFELD

DATE SEARCH FOR . 1968

1 DOCUMENT(S) ACCUMULATED
type

ID 4462-3

A Lazarfeld, Paul Felix.
The People's Choice; how the voter
makes up his mind in a presidential
campaign

ED 3rd ed.

PP New York; Columbia University Pzess

1968

VID 30

ORD lc

MRI 7-28-69;s

BAC NKA 008

SHE West
PR $2.25

The she:t form of output includes those attribuces which are most

used in acquisition processing in any individual In Process File record.

The output utilizes the attribute mnemonics rather than the full attri-

bute name in order to save time spent waiting for typewriter terminal

output.
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2. PROBLEMS

2.1 Staffing a Growing Production Operation

Background of Staff Participation

The introduction of automation in the library invariably requires

utilization of a corps of outside experts, most of whom are non-library

professionals. Inevitably, this sets apart the automation effort as

something imposed externally, as if it did not require aid or advice

from the incumbent professional staff. This condition is exacerbated

by the "mysterious" aura surrounding the new computer technology. Also,

the professional automation staff usually enjoys the most modern equipment

and furniture, and high salaries.

To minimize this separatism, an early management decision was to bring

the library staff at all levels into the automation program. Two purposes

could be served:

1. By assisting with systems analysis and planning new

system requirements, professional librarians could be exposed to the

complexities of planning for automation and benefit from a form of

"continuing education."

2. Incumbent non-professional staff could learn computer-

aided technical processing work without fear of outsiders who might be

looked upon as future competitors for their current jobs as activity

progressed through experimentation, development and production.

Utilization of Non-Professional Staff for Production

Specific production functions were identified and a schedule determ-

ined for contributed hours from operations staff in the manual technical

processing system. Response at first was gratifyingly enthusiastic. But

after a period of about eight weeks, supervisory staff running the manual

system began to express some resentment over loss of employees' time to

their own tasks. This condition was alleviated to some extent by agree-

ment that the Automation Division would supply from its own budget one

full-time employee to each contributing Division (Acquisition and Catalog)

to compensate for lost time. This was a good theory but did not work in

practice because of two other problems:

1. Rating Employees

Rating the performance of contributed staff became a problem

in itself, as not all supervisors were willing to have their employees

rated by someone else. The problem became acute in the case of one or

two employees who performed much better as terminal operators or coders

than they did as clerical assistant in their own assignments.

2. Staff Loyalty

Divided loyalties interfered with the efficient management of

employees' time and effort. Peak loads in the manual system would often

cause a "contributed" employee to be pulled from his scheduled commitment

tu automation.
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The scheme of using contributed help has been in use for eight
months. Despite the problems it is believed the overall benefit of
staff involvement was worth its headaches. It is evident that a new,

more stable staffing arrangement is needed, and there is serious ques-
tion whether the project as a development effort should take over and
manage the production effort now in its formative stages.

The conclusion reached is that management of production is a proper
concern of the project at this time for three reasons:

1. Continued development and testing still remain for the
acquisitionand catalog subsystems and other systems (i.e., circulation)
yet to be developed.

2. The technical nature of coding and input, as well as the
devices (terminals) used demand constant monitoring by technically compe-
tent persons.

3. A production operation in a new system should not be turned
over prematurely to the stewards of the system to be replaced.

We therefore expect to manage production work for the foreseeable
future.

2.2 Documentation

There is a demonstrable need to improve the quality and quantity of
documentation. To do this without imposing an unfair burden on the
development staff, an editorial assistant--a position specified in the
original proposal but not successfully filled--is being recruited., A
librarian is preferred. Discussion with colleagues in library automation
and other computer endeavors has not been encouraging. In fact, the
prospects are bleak according to most informants. Competent documentation
experts are not easy to find. However, hiring the Data Preparation and
Data Control supervisors will provide some relief for the development
staff to prepare reports.

2.3 Increase in Price of Computer Services

IBM's decision to price separately software, hardware and maintenance
by systems engineers has reduced educational allowances. These changes
have forced the Computation Center to increase its rates, effective
June 21, 1969:

Facility Old Rate New Rate

CPU $480/hr. $540/hr.

2741 Terminal Access $4/hr. $3.50/hr.

Text Editing (WYLBUR) No Charge $9.00/hr.
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Reduced terminal access rate is offset by the new editing charges.
Public disc storage costs have been raised 507, but this increase does
not affect Project BALLOTS, owing to its use of a dedicated 2314 disc
file.

The University's decision to buy the 360/67 will probably be some-
what protective of further price increases in the immediate future.
However, two "free" Systems Engineers formerly resident at the Center,
will now be charged at $35/hr. If kept full-time, these men could cost

Stanford as much as $140,000/yr.

2.4 Management of Software Development

Professor Edwin B. Parker, who is managing the software development
effort, will be on leave next year at the Center for Advanced Study in
Behavioral Sciences at Stanford. Fortunately, he will be immediately

at hand. However, the daily management task must be shifted to a full-
time responsible agency. Obviously, this should be the Stanford Compu-
tation Center, as recommended by the Subcommittees on Teaching and Research
of the Provost's Computer Committee. (See Section 7.10 of this report.)

2.5 Acquisition of High Speed Core

Full-time support of the BALLOTS/SPIRES partition requires 500KB
of 750 nano-second core. "Slow" 8-microsecond bulk core, though cheap,

cannot be used owing to its mismatch with the data transfer rate of
drums storing data and programs to be paged. The University has author-
ized the Computation Center to purchase core to be supplied by Ampex.
The cost of this core including base price, maintenance, and interest,
is $500,000, and requires an annual investment by Stanford of $100,000
per year for the next five years, the anticipated remaining lifetime of

the 360/67. An alternative approach is rental of IBM high speed core,

which would cost $144,000 per year. If the Ampex core proves technically
unsatisfactory, the latter course may have to be chosen. Another tech-

nical alternative is to reduce core requirements to approximately 256KB
by overlaying programs. Resolution of the core problem is expected within

the next quarter.
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3. FINDINGS

3.1 Data Preparation and Control Statistics

Information about new items to be added to the In Process File is

xeroxed cnto the BALLOTS Input Coding Sheet, sent to Data Preparation

for coding and editing, and on to Data Control for input.

The definition used by BALLOTS for these functions are:

Coding - the preparation of data for input through the process

of assigning BALLOTS attribute mnemonics to data to ue input.

Editing - the process of checking the accuracy, completeness,

and legibility of coded data.

Input - the process of keying coded data into a machine-readable

file on the IBM 2741 terminal using the text editor callcd WYLBUR.

Proofreading - the process of comparing a computer produced

printout against original coding sheets in order to note errJrs

introduced during input.

For each item and for each function, starting time and ending time

was recorded on the coding sheet.

For a six-week sample period during May and June, the following

production rates were tabulated.

A. Items with acquisition control and Library of Congress bibliographic

information.

Function

No. of
Items

Total Time
(min.)

Average
(min./item)

1. Data Preparation

Coding 360 1115 3.09

Editing 360 514 1.42

Total Preparation
Time 360 1629 4.51

2. Input 360 1821 5.06

TOTAL 360 3450 9.57

_
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B. Items with acquisition control and partial bibliographic
information only. .

Function
No. of
Items

Total Time
(min.)

Average
(min./item)

,

1. Data Preparation

Coding .427 817 1.91
Editing 427 377 .88

Total Preparation
Time 427 1194 2.79

,

2. Input 427 848 1.98

TOTAL 427 2042 4.77

Several points must be made in connection with the statistics
collected so far for Data Preparation and Data Control.

1. All coding, editing and input personnel were "borrowed" on a
part-time basis from the Acquisition and Catalgg Divisions.
The problems encountered in this staffing arrangement are dis-
cussed in Section 2.1.

2. The staffing situation discussed in 1 above plus the high turn-
over rate of Library personnel has made training a never ending,
time consuming and disruptive process. From January through
June, 16 people have been trained for Data Preparation and Data
Control.

Data Preparation

Glee Harrah, Automation Division
Kathy Hahn, Acquisition Division
Ghaida Firestone, Acquisition Division
Natalie Wells, Acquisition Division
Jane Kirschner, Acquisition Division
Ann Dietz, Acquisition Division
Charlotte Yablonky, Catalog Division
Peggy Kim, Catalog Division
Dorothy Diaz, Catalog Division

Data Control

Aver Jane Simons, Acquisition Division
Phyliss Ross, Acquisition Division
Myriam Lima Netto, Catalog Division

9-
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Data Cantrol (continued)

Carmen Krist, Catalog Division
Peggy Kim, Catalog Division
Susan Spayde, Catalog Division
Jean Wang, Catalog Division
Glee Harrah, Automation Division

In addition, key people in Acquksition andCataloging were
trained in Data Preparation procedures:

Mhrgaret Yanagihira, Acquisition Division
Fred Lynden, Acquisition Division
Pamela Dempsey, Catalog Division

3. The high turnover and the delay in filling the supervisory
positions for Data Control and Preparation have made it
impossible to collect usable statistics on areas such as:

a) throughput times for update processing and proofreading,

b) personnel time for functions such as data base building,
file manipulation, file backup procedures;

c) throughput times for correcting daily WYLBUR data sets.

4. This lack of full-time supervisory personnel through the end

of the quarter ending June 26, 1969, plus high turnover and

borrowed personnel resulted in inadequate statistical tabulation

on a continuing basis and ineffectual regulation of statistical

recording on the coding sheets.

3.2 Results of On-Line Searching Trials

The on-line search facility has been operating since February 24

from 8:15 to 10:00 AM, five days a week. From April 14 through May 23
professional and non-professional staff from the Acquisition and Catalog

Divisions and the J. Henry Meyer Memorial Library, who normally search

manual files, each participated in a two-hour on-line searching training

session. Each session was confined to three or four users.

The purpose of the sessions was to introduce the staff to machine

searching. The sessions, each monitored by a BALLOTS staff member,

consisted of a description of the ow-line search facility, its purpose,

files and features. Each user searched the In Process File.

The searching experience thus far has shown:

1 . The need for oyntinued intensive training



2. The desirability of producing a simple, abbreviated guide to the on-line
searching facility to summarize the SPIRES Reference Manual.

3. The value of user feedback in structuring searching facility changes.

In order to satisfy these requirements, Leginning July 1, the on-line
partition will continue to operate on an 8:15 to 9:30 AM schedule, five
days a week. A staff member has been assigned to develop a written searching
guide, condutt additional training sessionstand record the progress made.
Results of this continued exposure will be documented and included in the
next quarterly report.

Searching Participants

Name Status

J. HENRY MEYER M
(P=Professional)

EMORIAL
LIBRARY

Job Title

1. Guy Deball Head, Circilation
Department

2. Ann Coder P Reference Librarian,
Librarian II

3. Jane Leavitt Library Assistant
(Circulation)

CATALOG DIVISION

4. Sandra Vella

5. Maggie Lam

6. Dorothy Diaz

7. Betsy Braunstein

8. Ans Bekker

9. Nancy Bryant

10. Carmen Krist

11. Elizabeth Wenburg

Cataloger

Library Assistant

Cataloger

Library Assistant

Technical Processing
Assistant

Technical
Assistant

Technical
Assistant

Technical
Assistant

Processing

Processing

Processing
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ACQUISITION DIVISION

12. Natalie Wells Technical Processing
Assistant

13. Frederick Lynden Assistant Chief of
Acquisition Division,
Head of Order Department

14. Molly Brining Subject Specialist

15. Margaret Yinagihara P Chief Bibliographer

16. Esther Kempny Assistant Chief
Bibliographer

17. Anne Dietz Technical Processing
Specialist

Classificatiam of Participants

Rank No. of Persons

Librarian III and above

Librarian II

Librarian I

Non-Professional (searches manual
files frequently as part of job)

Non-Professional (does not perform
extensive searching in manual files as
part of job)

1

3

1

11

2
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4. bISSEMINATION ACTIVITIES

4.1 Distribution of Quarterly Newsletter

Copies of the Newsletter were distributed widely at the Atlantic City

Conference of the American Library Association, particularly at the two
preconference institutes on acquisitions and the subject analysis of library

materials. A copy of the first Newsletter is attached as Appendix F .

4.2 Conference Proceedings Published

The University Libraries published and are distributing Proceedings of

the Stanford Conference on Collaborative LibrarElystems Develoemmt, held

in October, 1968. An invitation wss received from the American Library
Association to undertake publication and distribution, but unfortunately,
this arrived too late for action. Complimentary copies have been sent to

members of the Committee on Library Automation (COLA). We are maintaining

a list cf those who receive the Proceedings.

Review copies have been sent to the following journals and organizations:

Journals:

Journal of Educational Data Processing

Scientific Information Notes (SIN)

Computing Reviews

InformatiaftScience Abstracts (U#S4)

Library and Information Science Abstracts (U.K.)

EIMER (U.K.)

Journal of Library Automation

LSIS Newsletter

Library Quarterly

Library Journal

Special Libraries

Wilson Library Bulletin

Library,Literature

Journal of Documentation (U.K.)
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Library of Congress Information Bulletin

Organizations:

American Library Association

Council on Library Resources

ERIC Clearinghonse on Library and Information Sclence

Central Midwestern Regional Educational Laboratory

Institute for Computer Research in the Humanities

Association of Libraries and Information Bureaux (U.K.)

COLA (Committee on Library Automation - entire membership)

Complimentary copies have been sent to the following persons and
organizations:

National Diet Library, Tokyo

All conference participants

Professor Masanobu Fujikzwa, School of Library Science, Keio
University, Japan

Verner Clapp, Consultant, Council on Library Resources

Sir Frank Francis, Council on Library Resources

Carl Spaulding, Council on Library Resources

Dr. Fred C. Cole, President, Council on Library Resources.

Publication announcements have been issued to the following:

Newsletter of the California Library Association

Japan Information Center of Science & Technology

4.3 Recipients of The SPIRES Reference Manual

The following individuals and/or organizations have received copies
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of this document:

Howard Dillon,.Associate Librarian
Harvard Graduate School of Education

Verner Clapp, Consultant
Council on Library Resources

Paul Reimers, Director
Information Systems Office
Library of Congress

Henriette Avram, Associate Director
Information Systems Office
Library of Congress

Samuel Lazerow, Chairman
National Libraries Automation Task Force

Stephen A. McCarthy, Executive Director
Association of Research Libraries

Joseph Becker, Vice President
EDUCOM, Inc.

Charles H. Stevens, Staff Member
Project INTREX

Lawrence Buckland, President
Inforonics, Inc.

Masanobu Fujikawa, Professor
School of Library and Information Science
Keio University

Ryonsuke Hamada, Assistant Professor
Tokyo University of Agriculture d. Technology

Richard DeGennaro, Associate University Librarian
Harvard University Library

Rutherford D. Rogers, Director
Yale University Library

Morgan Temple, Assistant Director in charge of Acquisitions
Case-Western Reserve University

Frederick G. Kilgour, Director
Ohio College Library Center

Thomas K. Burgess, Director of System Development
Washington State University
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4.4 Demonstrations of On-Line Searching

Three demonstrations were conducted in Atlantic City at the conference
of the American Library Association. A total of 33 persons observed. Each
demonstration was accompanied by a brief explanation of the scope and
purpose of Project BALLOTS and each attendee received a copy of the Newsletter.

A separate demonstration was held on Monday, June 30, at the Information
Systems*Office, for officials of the Processing Department of the Library
of Congress. The following attended:

Mr. William J. Welsh, Director, Processing Department

Mr. Francis Heashaw, Chief, Order Division

Mrs. Jennifer Magnus, Assistant Chief, Order Division

Mr. Peter de la Garza, Order Division

Mr. Summer Spalding, Assistant Director, Processing Department

Mr. Edmond Applebaum, Assistant Director, Processing Department

Following are the names and institutional affiliations of persons
attending the Atlantic City demonstrations:

Name

Ralph R. Shaw

T. M. Little

R. S. November

Morgan Temple

Ritvars Bregzis

Milda Wallace

David Weisbrod

Erlyenne Meuer

Laurence Auld

Jim Myers

Institution

University of Hawaii

Ohio University, Athens, Ohio

The New York Times

Case Western Reserve University
Cleveland, Ohio

University of Toronto, Toronto, Ontario

Community College of Philadelphia

Yale University

American Library Association

Oregon State University

Oakland University
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Name Institution

Martin Konecnik Pennsylvania State University

Donald P. Hammer Purdue University Libraries

Louise K. Hammer Purdue University Education Department

B. A. Lipetz Yale University

Chieko Tachihata University of Hawaii

Millie Tsui University of Hawaii

Richard L. Snyder Drexel Institute of Technology

Stuart Baillie San Jose State College

Macy J. Margolis Boston &ublic Library 4.

Jack Slater Drexel Institute of Technology

Theodore S. Huang Fairleigh Dickinson University Library
Teaneck, New Jersey

Mrs. J. D. Sewell

Mrs. Ronald E. Young

Rose Myers

Breti Butler

Connie Dunlap

Elizabeth Wright

Eleanor Fink

Earl Wassam
Associate Director
Library Services

Baldwin Public Library
Birmingham, Michigan

University of Houston Library
Houston, Texas

University of Hawaii
Hamilton Library

BRO-DART, Inc.

The University of Michigan

University of Maryland

Brown University Library

Western Kentucky University

Emanuel Schwager Montgomery County Community College

Acquisition:, Librarian Conshohocken, Pennsylvania

Abby Dahl-Hansen University of Colorado

Order Librarian
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Name Institution

Harriet Rebuldela University of Colorado

Bibliographic Department

Kathleen R. Witten
Associate Librarian

State University of New York College

at Purchase
Purchase, New York

4.5 Paper given at Atlantic City ALA Conference

Allen Veaner read a paper, "The Application of Computers to Technical

Processing," at the Acquisition Preconference. The text of this paper

A is included as Appendix G .
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5. CAPITAL EQUIPMENT ACQUISITION

None

6. FORMS OR DATA COLLECTION

None
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7. OTHER ACTIVITIES

7.1 Purchase of the IBM 360/67 Computer

In the Spring of 1969 the Associate Provost for Computing commissioned
the management of the Stanford Computation Center to undertake a lease/purchase
analysis of the IBM 360/67 facility. This study was issued in: May, 1969, and
unanimously approved by the Provost's Computer Committee, and shortly thereafter,
the Board of Trustees authorized the purchase.

Factors considered in the study included the following:

1. IBM's rental agreement with the University provides only a 90 day
notice for rent changes.

2. Purchase would require separate maintenance contracts, whereas
maintenance rates are included in rental.

3. Maintenance rates vary according to the level of maintenance.
24 hour maintenance service is currently in force.

4. Purchase through outside installments, i.e., through IBKwould
carry an interest rate of 97., whereas internal borrowing from the
University would be less costly.

5. IBM has been progresstweVreducing its 'educational allowance as new
equipment is introduced, and further reductionscr eliminations are
expected with the impending separation of hardware and software
pricing.

Other factors included salvage value, the requirement to rebate to IBM
1/60 of the educational allowance for each month less than 60 months that the
equipment was rented, and purchase option credits.

The Center also considered alternative equipment configurations, such
as the newly available IBM 360/85 or duplexed IBK 360/50's. The existing
software investments of the Stanford community, the inability of any other
machine in the IBM line to support time-sharing (dynamic relocation registers
are a unique feature of the IBM 360/67), and the feeling that major hardware
changes are not in the foreseeable future, all contributed to the decision to
remain on the present equipment. Although other vendors claim equipment
which is 360-compatible, none supports as many languages as IBM and no parti-
cular advantage is seen in switching manufacturers.

It is estimated that third generation equipment will actually be used
twice as long as was originally predicted when this equipment was introduced.
An earlier estimated three year life span of the System 360 at Stanford is
now judged to have been in error, and a five to eight year life span is
now estimated. It is the Center's feeling that as utilization of the Model 67
increases to near capacity, that a proper solution will be found in supple-,
mentin& its facilities rather than replacing the entire installation.
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A decision has been made to buy a limited configuration costing

somewhat in excess of one and a half million dollars, to continue renting

supplemental devices (pending the appearance of new and improved apparatus,

particularly disc storage equipment and terminals), and to purchase fail-

safe electrical supply, which will cost $85,000. Electrical failures in

the past have resulted in extremely inconvenient service.disruptions, loss

of files, and loss of users' time. Utilization of dependable auxiliary power

is considered absolutely essential for a purchased machine.

7.2 Cost Study Contracted to Information General Corporation

To determine costs in the existing manual system and to assess antici-

pated benefits of the automated system, a detailed cost study is being conducted .

by Information General Corporation. Charles Bourne, who conducted a similar

study for the MARC Pilot Project, is a principal officer of this firm (formerly

known as Programming Services, Inc.) and has agreed to personally spend the

bulk of this time on the study. The analysis is to be in two phases: First,

development of a model for analyzing Ahe cost of manual operations by process

costing; second, a dynamic model projected at the anticipated cost changes

to occur over the next several years. The purpose of the second model is to

extrapolate when the curves of rising manual costs and lowering machine costs

might intersect, a prediction which must be secured in order for the University

to carry out long-range financial planning. The completed analysis will be

issued as a technical report.

7.3 Meeting of Advisory Committee

The Advisory Committee meeting convened on May 9 to hear a day long

presentation on the status of the Project and to review its progress. While

the progress was considered satisfactory, the general consensus was that

the Project needed to do much more in the way of documenting and disseminating

its results ba the library profession. This needs to be done in substantial

technical detail, which must reflect both achievements and problems. This

should include documentation of designs, program specifications, programs, cost

and-time analyses. Results should be issued as technical reports and/or

journal articles.

Minutes of the meeting have been previously furnished. The Committee

will convene again, but a date has not yet been determined. Another meeting

is likely to be called in connection with the Midwinter meeting of the

American Library Association and the Association of Research Libraries.

7.4 On-Line Meyer Library Input Study

The J. Henry Meyer Memorial Library is the principal undergraduate

library at Stanford. Input for the Meyer Library book catalog is currently

generated on a modified IBM 029 keypunch machine. Use of IBM 2741 typewriter

terminals would have two advantages: (1) two independent data preparation and

data control functions could be combined, and (2) a searchable data base
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could be created. The initial proposal for on-line Meyer input is
included in this report as Appendix H. External specifications for
on-line input have been completed and include descriptions of programs,
data flaw, attributes, records and diacritic handling. These specif-

ications appear as Appendix J of this report. If this solution is
judged economic, implementation plans will proceed.

7.5 Site Visit to Rabinow Engineering Division of CDC.

A visit to Rabinaw on June 9 indicated that this firm has the
capability of designing and producing OCR data collection devices for
recording circulation transactions employing a reader's badge plus some
permanent, machine-readable book identification. We have requested
Rabinow to submit a conceptual design for a device to be developed at

their expense. Device requirements include the following:

1. Readability of OCR-A4 equivalent to USASI standard X3.17-1966.

2. Acceptance of vari.ety of identification badges meeting
requirements of Business Equipment Manufacturers Association.

3. Ability to read book labels from fixed position (to be speci-
fiedl on the outside cover of a book.

4. Batch recording of transactions, with capability of pooling
transactions at one device and option for on-line transaction
recording.

5. Maximum time per transaction: 1 second.

6. Option of incorporating transaction recording with some type
of security system (not yet specified).

7. Development and testing of suitable labelling method and material
for books, with particular attention to resistance to scuffing,
soiling, and other factors which might degrade OCR legibility.

7.6 Continuing Staff Education

Diana DeLanoy attended a one-day professional seminar on Input Systems
given by the Association for Computing Machinery (ACM). Glee Harrah

and Jerrold West took the course Advanced PL1 Programming Techniques
at IBM School.

7.7 ALA/ISAD Tutorial

Diana DeLanoy, Project Manager, conducted a ane-day tutorial at the
Atlantic City Conference of the American Library Association. Miss

DeLanay was one of seven participants invited by the Association's Informa-
tion Science and Automation Division to lead tutorials. Copies of the

syllabus prepared for this tutorial have been submitted separately.



7.8 First Japan-U.S. Conference on Libraries and Information Science in

Higher Education.

Allen B. Veaner was one of 23 American delegates to this conference,

which met in Tokyo May 16-19. The Conference was sponsored by three

organizations:

Council on National Univtrsity Libraries
Public University Library Association
Private University Library Association

Mr. Veaner read a paper on the administration of acquisition and exchange;

a copy is attached as Appendix K. Proceedings of the Conference have

already been published in Japanese and an English version is in preparation.

Following the conference Mr. Veaner led informal seminars on library

automation with members of the Kansai Chapter of the Japan Special

Libraries (Osaka) and with librarians in the Nagoya region. Approximately

200 persons attended.

7.9 Collaborative Library Systems Development Meeting

Stanford, Chicago and Columbia completed matrices defining files,

functions, and media (sources and products), and providing information

on the characteristics, uses, and methods for each of these areas.

7.10 Report of the Subcommittee on Teaching and Research to the Provost's

Computer Committee

In the winter of 1968/69 the Provost's Computer Committee charged two

of its subcommittees, one on teaching and the other on research, to prepare

a report on the University's long-range goals with respect to these areas.

Conclusions were based upon return of a questionnaire by 143 faculty mem-

bers. Five of the subcommittees' 23 recommendations concerned the rela-

tionship of the Library and the Computation Center; they are as follows:

1. The Computation Center should assume the management of a biblio-

graphic information retrieval system and continue its development

to the ex*ent that subsidy from the library or elsewhere makes

it possible to do so.

2, The Computation Center should seriously consider planning future

computer configurations around a massive on-line data storage

capacity and associated file-handling capability,

3. Major attention should be given to the problem of making mass

storage cheaply and reliably available.

4, The Library, the Computation Center, and appropriate Social

Science departments should collaborate on the preparation and

management of a social science data archive,
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5. An ad hoc committee including representatives of the Compu-

tation Center, the Computer Science Department, the Library,

and social scientists should be formed to work out more detailed

recommendations (including an appropriate division of labor)

for improving the quality of computer support services for

current social science and humanities users.

The subcommittees also noted that the proportion of computer resources

devoted exclusively to calculation would drop significantly, in favor of

increased non-numerical applications, i.e., text and symbol manipulations.
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8. STAFF UTILIZATION

Name Percent of Time

Clark, Diane (began June 16, 1969) 100%

Davison, Wayne (began June 1, 1969) 100%

DeLanoy, Diana 1007

Fortis, Nicolas 1007

Geddes, Susan (terminated May 9, 1969) 100%

Harrah, Glee 100%

Meyer, Charla 100%

Montague, Eleanor 1007

Veaner, Allen B. 100%

West, Jerrold 100%

Fifty librarians and other staff members from the University
Libraries and the Law Library contributed a total of 1,130 hours to
Project BALLOTS during this quarter.
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9. FUTURE ACTIVITIES

9.1 Use of MARC

When the MARC conversion program has been completed and tested a local
MARC File will be built and updated as new tapes arrive. This file will be
accessible to acquisition and cataloging personnel from terminals located in
the Acquisition and Catalog Division. The search technique will be identical
to that provided for the In Process File. Short form output will also be
available. The attributes to be included in this short form will be defined
by August 29, 1969.

Searchers finding a desired MARC record will be able to have the machine
readable record copied directly into the In Process File without further
keyboarding. Specifications for the copy command are scheduled for completion
by August 29, 1969. Copy commands will be executed overnight.

If a MARC record is expected but not found, the searcher can save his
search request to be processed against future MARC tapes. Matched items
will be copied into the In Process File as described above. Processing
and output specifications for the batched searching of saved requests will be
completed by September 15, 1969.

9.2 Diacritical and Special Characters in Bibliographic Records

The method of input for diacritics and special characters has been
defined, but there are output and storage problems associated with these
characters. Output on the high-speed printer will be governed by prograns
containing routines for overprinting a character and its associated dia-
critical nark. All characters not printable on the IBM 2741 terminal will
be translated to a pound sign (#).

The MARC Character Set contains 45 characters not provided for in the
main and external storage of Stanford's System 360/67, nor represented on
the Stanford Library print train. (See Progress Report for quarter ending
26 April, 1969, Section 1.11,) All MARC characters must be translated from
the bit configurations in USASCII code X3.4-1968 into EBCDIC. This trans-
lation is necessary to maintain compatabilitrwith all existing Library and
Stanford Computation Center software. These 45 characters will be assigned
to an EBCDIC configuration for storage, but upon output will.be changed,
some converted to blanks, others removed, and the remainder converted to ,

other characters. A program will be written to test the readibility of those
characters converted to others. Specifications for the storage and output
of diacritical and special characters will be completed by July 7, 1969.

9.3 Original Cataloging

A study will be conducted to determine how original cataloging data shall
be collected in machine readable form and what might be involved in creating
such records in the MARC II format.
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9.4 Design of Experhnent to Compare Manual and On-Line Searching

An experiment will be designed to compare these two methods of

searching on the same set of book requests.

9.5 Additional Output Printing Specifications

Specifications for the following outputs are scheduled for completion

during the next quarter:

1. Notices to the National Program for Acquisition and Cataloging

(NPAC) of items ordered for which no Libra:y of Congress catalog copy

has been found.

2. Notices to requestors that ordered material is ready for circulation.

Both outputs will be printed on the multi-purpose acquisition form illus-

trated in Appendix A of the Progress Report for the quarter ending 24 April,

1969.

NPAC notices will be printed once a week with the daily run of acquisition

outputs. However, the printing area on the forms will be restricted to

3 X 5 in order to comply with NPAC's size requirements. After printing, the

notices will be trimmed to 3 X 5. Stanford now sends an average of 50 notices

per week.

Program specifications for the NPAC format will be complete by 1 August,

1969.

Work has begun on a proposed method for automatically notifying

requestors of book arrivals in circulation. An estimate of savings in man-

hours for circulation personnel and acquisition receive= will be calculated

and tncluded in the next quarterly report.

The proposed method would employ a file similar to the Vendor Identificdion

File for requestor identification numbers. (See Section 1.4 of this report

for details on the Vendor Identification File.) Frequent requestors will be

assigned a number which will be coded and input with the In Process File

record. The requestor notice will be triggered automatically by a combination

of update attributes, the combination dependent upon the type of request.

Data Preparation will assume responsibility fo: all updates to the Requestor

Identification File.

A workshop is planned to discuss requestor notification procedures with

circulation and receipt personnel. Program specifications will be complete

by 1 August, 1969.



9.6 Programming Documentation Standards

The Library will assume responsibility for the maintenance and revision

of programs prepared by the software grours in SPIRES. The two groups will

jointly develop programming documentation standards.

Documentation will reside on an IBM 2314 direct access storage device

for easy terminal access and update, using the text editor WYLBUR4

Each documentation package for an application program will have a unique

name which follows strict conventions for easy identification. These standards

will be complete by September 5, 1969.

9.7 Data Preparation and Control Schedules

A table of schedules for Data Preparation and Data Control is being

prepared, and will be included in the next quarterly report.

9.8 Developing Training Aids for Searchers

For the quarter beginning 27 June, 1969, the on-line searching facility

will be operational Monday through Friday between 8:15 and 9:30 AM0 The main

objective of the on-line searching program during this period is to train a

corps of working searchers and supervisors to man the Technical Processing

System and, at the same, to measure the performance of the on-line searching

facility.

Additional training will also be provided for participants in the two

hour training sessions held during the quarter ending 26 June, 1969, and

who indicated a need for more practice.

Furthermore, it is desirable to introduce personnel from the auto-

nomous libraries on the Stanford campus to the on-line search facility.

There are siN major autonomous libraries serving the Schools of Business

Administration, Law and Medicine, and three other facilities, the Hoover

Institution, the Food Research Institute, and the Stanford Linear

Accelerator Center (SLAC). This is planned for the middle of September.

Wayne Davison, Junior Systems Librarian, is developing a training

manual geared specifically to the Library's use of the on-line search

facility. The manual will consist of two parts.

The first part will include a general description of the on-line search

facility, showing its relationship to input and data base building, and

its relationship to the Stanford Computation Center's 360/67 computer.

The first part will explain the organization of the Library files and the

structure of search requests, and provide sample search arguments.

Many participants in the initial training sessions suggested the need

for a simple reference tool. Therefore, the second section of this manual

will serve as a quick reference for users. It will contain brief tables of
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attributes, search prompts and responses, and sign-on procedures.

Project BALLOTS is collecting the experiences and documentation of
other on-line searching operations, specifically Project INTREX at the
Massachusetts Institute of Technology. Results will be brought together
with the further comments from BALLOTS trainees to refine local techniques.

r-

9.9 Meeting of BALLOTS/SPIRES Faculty Advisory Committee

A meeting is scheduled for 23 September, 1969.

9.10 Presentation to Association of Research Libraries

The Association of Research Libraries, Automation Committee has asked
Stanford to present in non-technical fashion the decision steps and
"go-no go" points in establishing and managing large bibliographic automation
projects. Specific plans will be formulated as soon as Committee members
have been canvassed concerning points of key interest. The presentation is
scheduled for January 18, 1970.

9.11 Meetings Scheduled for Collaborative Library Systems Development (CLSD)

CLSD meetings have beim scheduled for August 18-19 and September 8-9.

9.12 Additional Programming Specifications

Additional programming specifications to be prepared during the quarters
beginning June 27 and September 27 are:

Specification Analyst Completion to Date

Check Digit Algorithm, List Format JW 7-7-69
and Update Processing Specifications

Diacritic I/0 Specification JW 6-30-69

NPAC Output Format Specifications EM 8-1-69

Requestor Notice Output Format GH 8-1-69
Specifications

IPF Record Content Editing GH 8-18-69

MARC Copy Command Specifications EM 9-15-69

Batched Searching of Saved Search EM 9-15-69
Requests, Processing and Output
Specifications

Statistics File Definition WD 9-30-69



Specification Analyst Completion Date

Statistics Extraction and Updating WD 9-30-69

Specifications

Statistics Output Format(s)

Restricted Fund Report

WD 9-30-69

JW 10-15-69

Responsibilities for specifications are indicated by initials:

JW Jerrold West
EM Eleanor Montague
WD Wayne Davison
GH Glee Hannah

9.13 Software Assignment and Schedules

The following schedules will be followed for SPIRES/BALLOTS software develop-

ment during the quarter ending 26 September, 1969.

Assighmtht
Completion :Date

A. System Developme.

1. Update Facility

a. Check digit calculation
6-27.69

b. Attribute level update 8-1-69

c. Individual user facility to define file

characteristics

9-1-69

2. File Characteristics

a. Design
6-27-69

b. Implementation
8-15-69

c. Maintenance documentation 8-22-69

3. Output Modifications and Improvements

a. User choice of attributes 6-27-69

b. Item cutoff
6-27-69
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Assignment Completion Date

c. Offline (PRINT) facility 7-25-69

d. Additional output format specifications 7-25-69

_4. On-Line Search Facility

a. Maintenance documentation 8-1-69

b. Batch search of saved requests against 8-15-69

MARC tapes

c. Search strategy of documentation 8-29-69

d. User error statistics 8-29.69

5. Current Supervisor

a. Maintenance documentation 6-27-69

b. Performance statistics 7-11:69

6. Search Manual: New Printing 8-22-69

B. Application Areas

1. MARC Conversion

a. Implementation

b. Maintenance documentation

2. TO SPIRES Message Processor

a. Implementation

b. Maintenance documentation

3. In Process File Special Output

a. Requestor Notification

b. NPAC Notice

4. File Manager Manual

a. First printing

8-1-69

8-29-69

8-1-69

8-8-69

8-15r69

9-1-69

8-1-69
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Assignment Completion Date

b. Appendix: Data Structures 8-29-69

5. Requestor Identification File Update 8-15-69

6. Programming Documentation Standards 9-5-69

7. Statistics: Storage utilization 7-4-69
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10. CERTIFICATION

For the University
Principal Investigator
of Project Director

Date

1 k A6)
Date



APPENDIX A

The following document is a guide to the BALLOTS attributes used

in the MARC File and the In Process File.

Attributes changed in this revision of the guide are noted with

an asterisk.

Specifications for the conversion of MARC II tags to the BALLOTS

attributes for the local MARC file are included in Section 1.2 of this

quarterly report.



Project BALLOTS
Subject: File Organization 6. Content
Library System Note No. 4 (Revised)

Name: Eleanor Montague
Date: November 13, 1968 (Revised July 18, 1969)
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Project BALLOTS
Subject: File Organization & Content

Library System Note No. 4 (Revised)

Name: Eleanor Montague
Date: November 13, 1968 (RevisedJuly 18, 1969)

GUIDE TO MARC FILE AND IN PROCESS FILE ATTRIBUTES'

MNEM S/M INDEX
0

NAME

j
MAX
LTH

CODES/FORMAT
CONTENT

PN Personal
Author Name

99 41ame: Surname, Forename, Initial, etc>

<Numeration7
(Suffix Title,.

40refix Title>
(Dates)
<Relator7
Form Subheading?
ACTitle of Work,

PN Variant form
of Personal
Author Name

99 See A

ADD S Ship to
Address

60 See Appendix II

PN Established
Personal
Author Name

99 See A

*ANO M PN Name not
Capable of
Authorship

300 Change: New attribute

BAC S Budget Acct
Code

7 <6 Character Code>

BIB M Bibliography
Note

120

Items modified for this list are marked with an * and the change noted.

2
See Appendix III for discussion.



MNEM
.....-

S/M
.

INDEX NAME

.

MAX
LTH

CODES/FORMAT
CONTENT

BUD

i

M Budget Amount 50 *filed Amoune);
<Bibliographic descriptors or S if

same as ORD71
ST State Tax ;

CT County Tax ;

SC Shipping Charges

Note: 1. If amount in foreign currency,

code and input foreign

currency; no manual conver-
sion will be made.

CA M CN Corporate
Author Name

300 See CAE

CAA M CN Variant form
of Corporate
Author Name

300

.

See CAE

.

CAE M CN Established
Corporate
Author Name

300 401=40,
<Subordinate Unit,
<Relator>
<Form Subheading>
<Title of Book )1,

CAI M

,

Cataloging
Approval
Director

.

\

14 1 Approval of original cataloging
information; <cataloger's initials ;

date>
2 Approval of changes made to pre-

cataloging information; <cataloger's
initials ; date>

CAN M Cancellation
Information

70 41MR4o;
<rype of Cancellation";

R Requestor
D Dealer
L Library

1.

Bibliographic Descriptors
Number of Copies4 ;

OR
S if same elements as ORDr

3See Appendix III for discussion.

4
For discussion, see "Representation of Volume, Part, Fiscicle, etc.",

by Jerry West.
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MNEM S M INDEX NAME
MAX
LTH

CODES/FORMAT
CONTENT

CAN

i

continued (Name of person requesting cancellatiolin

4:Reason for cancellation>

CAT N ataloging
uthority,
hanges in LC
nformation
1. Notes to
atalog Ddv.

240

.

.

CF M CF onference
uthor Name

300 <Name>
climber)
Onace
4Mmnglip
<Subordinate Heading>
Ofiscellaneous Informationi
(Form Subheadim0 ,

(Title of Book-3>

CFA M CF lternative
orm of
onference
uthor Name

300 See CF

CFE 14 CF
.

stablished
onference
uthor Name

300 See CF

CLA M laiming
nformation

70 4:Date of Clat0;
Orpe of ClailiN

M Material
I Invoice

Bfbliographic Descriptor
Information

Number of Copies
OR

S if same as ORD

5See Appendix III for discussion.
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MNEM S/M INDEX NAME

..---..

MAX
LTH

CODES/FORMAT
CONTENT

CLD
,

M Claim Date 70 <Claim Dati;
4:Object of Clain);

M Material .

I Invoice
4:Bibliographic Descriptor
or S if same as ORD;
M Manual Indicator

CLT S Claim Type 2 1. Rush Order (Domestic)
2. Rush Order (Foreign)
3. Current American Imprints

4. Non-current American Imprints

5. Current Overseas Imprints (Europe)

6. Non-current Overseas Imprints
(Europe)

7. Current Overseas Imprints (Asia &

AfTica)
8. Non-current Overseas Imprints (Asia

& Africa)
9. Latin American Imprints

10. Standing Orders
11. Invoices
12. Partial Shipments (American)

No dealer report
13. Partial Shipments (Overseas)

No dealer report

14. Invoice and Material Received
discrepancy

15. Claim sent -- No Action

CNT S Form of 3 BIB Bibliography.

Content CAT Catalog
IND Index (work itself is an index)

ABS Abstract

DIC Dictionary
ENC Encyclopedia
DIR Directory
YBK Yearbook

STA Statistical Compilation
HBK Handbook
PRT Programmed Textbook

CP S Country of (2-3 Character Code)

Punlication Note: 1. The country will be assumed to

,
. be the United States by default

6
For place codes, see "MARC Place Codes Prepared by Library of Congress,

Information Systems Office, 1968.
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.

MNEM S/M INDEX NAME MAX
LTH

.

CODES/FORMAT
CONTENT

CRD

¶

S M Library of
Cangress
Card Number

25

.

D S

-

Date 64 Note: 1. The date in D is the date
indexed upon.

DC S Dewey Class
Number

14

DES M Desiderata
Indicator

2 OP Out-of.4rint, but wanted (Use Oith

PRO X)

NP Not yet Published

OS Out of Stock

X Out on Search in Manual System
(Use with PRO X)

DS S

,

Lmprint Date 40

ED S Edition
Statement

.

60

,

FD S Date Entered
IPF

10 MM-DD-YY

FOP S Force
Payment

64 <Bibliographic Descriptor or S if same

as ORD>

Note: 1. Deleted by update program

_
when IVP updated.

FRM

,

S

_

Form of
Reproduction

3 PHD Phonodisk
MTS Mag. Tape (Sound)
MFM Microfilm Roll
hFC Microfiche
MOP Micro-opaque
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MNEM S/M INDEX NAME MAX
LTH

CODES/FORMAT
CONTENT

FRM

1

con inued -

MTA Mag. Tape (Date)
OTH Other
CLB Large Print

,

GN M General
Notes

400

GOV S Government
Publication
Indicator

2 U Federal (UaSi)
S State
I International
L Local
F Foreign

HN M Holding's

Note
40 Olbliographic Descriptor";

<Location>

Note: 1. "Informal" note for the
control of uncataloged copies
of material for which the
library does hold cataloged
copies.

HOL M Holdings
Information

60 dtCall Number";
<Location";
4C,opy Numbel; s

4:Status/Date

Note: 1. Copy numbers will be given
in the form: Ce,X4 (C.1 %hider-

stood by default.)

ID
*

S ID Identifica-
tion Number

10 (1 - 7 digits>
Note: 1. Required for IPFt

Change: from MAW to MA3040

ILL

!

S Illostra-
tion

90

7
Status Code: M - missing; L - lost; N - non-circulating.
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MNEM S/M INDEX NAME MAX
LTH

CODES/FORMAT
CONTENT

IMP

i

M Imprint
Information

100

IVP M Invoice
Payment
Indicator

50 <Date);

<Bibliographic Descriptor or S if same
elements as ORD>

.

Note: 1. Internally generated;
not an input attribute.

IVR M Invoice
Receipt
Information

100 (Date of Invoice Receipt);
(Invoice Number);
4:Dea1er date of invoice;o;

fBibliographic Descriptor Information
Number of Copies

OR
S if same as ORD

L S

i

,

I

.

Language
8

48 Language(i) ;

Language(s) jf summaries

Note: 1. For subelement one alone,
eng is assumed by default.

2. For example: engfre;rus

LC S

.

Library of
Congress
Call Number

40

LCA
* t,

m Alternative
Library of
Congress
Call Number

,

40 Change: New attribute.

_

LNK
1

M Link
Statement

50
.

<Type of Record Linked 0:
<ID# of that record;

vailable, author's last name and shora

1::

aibliographic descriptor or, if not

title (or both identifications if

.1ecessary) (In Master Record)

8
For codes, see "MARC Language Codes", prepared by Library of Congress,

Information Systems Office.. 1968.
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MNEM S/M INDEX NAME MAX
LTH

CODES/FORMAT
CONTENT

MAE
*

S Converted
from MARC

8 Change: From MAX=1 to MAX=8

ME S Main Entry
Indicator

5 <Attribute Mnemonic>
<Element Number,P

MET S Main Entry
in RT
Indicator

1 I Present

MRI M Material
Receipt
Information

70 <Date of Receipf)1
Bibliographic Descriptor Informatio
Number of Copies

OR
S if same as ORD

MSV M Message '240

From Vendor
<pate),
<Message,

NBN
*

M National
Bibliography
Number

20 Change: New attribute

NC

.

Notes --
Contents

300

.

NUC Nat. Union
Catalog
Indicator

1 I Send Notification

ORD S Order
Information

'140 f:ibliographic Descriptor Information)
umber of Copies P

<Information Comments> ;

9

<Language of Bibliographic Descriptor
InformationiO10

An example would be: New Series
10

For Language Codes, "MARC Language Codes," Prepared by Library of
Congress, Information Systems Office, 1968.
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MNEM S/M INDEX NAME.
MAX

LTH

,

CODES/FORNAT
CONTENT

.

ORD - continued -

,
.

Note: 1. The language is considered
eng by default.

-

PAC S National
Program for
Acquisition
and Cata-
loging
Indicator

12 1 Send Notice

Ilate ;,
( Message>

PG

-

S Pagination

r

25

PME S At Head of
P.O. Entry

5 <Attribute Mnemonic>
<Element Number>

Note: 1. If entry to be printed at
the head of the P.O. is not
the main entry, PNE will
point to the information whicl
is to be at the head of P.O.

PO S Purchase
Order
Message

10 1 (for Serials): Subscription to

begin with

and to continue until further notice.

2 (for series, term. sets, open

entries): and all

future volumes as published.

3 All volumes published and a standing

order for future volumes

4 Do not duplicate on University. Press

standing order.

5 Do not duplicate on Blanket order.

6 Do not duplicate on standing order.

7 Please quote on back issues.

ts Please charge to Stanford University

Library's deposit account, acct. no.

9 Prepaid

Note: 1. More than one code may be
included in P.O. Separate
codes by a comma.
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MNEM S/M INDEX NAME MAX
LTH

CODES/FORMAT
CONTENT

PP

1

M Place/
Publisher

30C <Place, Place, etc.> ;

<Publisher,

PR S Total
Estimated
Price

22 4:Estimated Price (total price to be

kinted on Purchase Order)

,

PRE S Pre-catalog.
ing
Indicator

10 1 Pre-cataloged
2 Copied from MARC; date

PRI S Post Receipt 1
Priority

.

1 Urgent (highest priority)

2 Rush

3. Current Interest
4 Research Interest (lowest priority)
5 Deferred

PRO S Type of
Procurement

2 po Regular Purchase Order
pp Prepayment P.O.
pd Deposit Account P.O.
s Standing Order
a Approval
b Blanket

. g Gift
%

e Exchange ,

x Inactive file material (e.g. in prin
or out-or-print desiderata)

y All other

PUX S Additional
Acquisition
Information

60

RAD S Requestor
Address or
Department

-

60 <Street or Dept >
;

<City, State>
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MNEM
1

S/M INDEX NAVE MAX
LTH

CODES/FORMAT
CONTENT ,

REC
1

S Type of
Record

2 4:1 - 2 Character Code)
.

RID

,

S Requestor 3

Identifica-
tion Number

,

1 .

RN S Requestor 60

Name
.

RNI S

_

Requestor 1 1 Send Notice upon receipt of material
Notification
Indicator

2 Send Notice upon completion of
processing

RT S Remainder 200

of Title
Statement

Note: 1. Used to code all data after
subtitle and before edition
statement. x

,

SBN M Standard 16

Book Number

-

SD
*

S Subscription 10 Change: New attribute
Date

-

SEA*
.

M Series Entry 200 Change: New attribute
Personal .

Author

SHE M Shelving 30

Location
.C.Locatimi);

ibliographic Descriptor Information;g
umber of Copies

Note: 1. If bibliographic descriptor
information equals that in
ORD.leave blank in SHE.
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MNEM S/M INDEX NAME MAX
LTH

CODES/FORMAT
CONTENT

SI

1

S Searcher's
Initials

3 4.3 Character Code"

SIZ S Size 10

SEI
* .

Series
Added Entry

240 Note: 1. Use SEA to code series entry
Personal Name

Change: from S/M105 to S/MaM

SPO S Special
Acquisition
Series
Information

240

SS M Subject
Heading

100 Note: 1. Use SUA to code Subject
Personal Name.

SSA
*

Series
Personal
Author

200 Change: New attribute

SSI M Series

Statement

240 Note: 1. Use SSA to code Series
Personal Name.

STA M Material
Process
Control

70 <Location, Date)b;

LC Awaiting Library of Congress
Information

MA Awaiting Information from MARC
CD Catalog Division
EP End Processing Department
CI Circulation Division
0 Other

1

Bibliographic Descriptor Information
Number of Copies:

]
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MNEM S/M INDEX
.

NAME
MAX
LTH

CODES/FORMAT
CONTENT .

STA

I

- continued -

Note: 1. Leave bibliographic descrip-

tor information sub-element

lank if all elements equal

elements of ORDa

SUA
*

M

_

Subject
Personal
Author

200 Change: New attribute

S TW Title , 300 4Short Title>
<Sub-Title,P

TA

,

M TW Added Title 240 (Short Title>
4CSub-Title>

TI
*

S Tracing
Indicator

_

40 <Attribute mnemonic>
<Element numbei>

Change: From MAX11100 to MAX040

TR
11

S Translation 13 14;Language of the text>
2Language from which the text was

translated>
3(Original language if different from

the language from which text was

translated)
44CLanguage(s) of summaries>

Note: 1. For example: leng2fre

TRO
*

M Title --
Romanized

,

30C Change: New attribute

TU
*

-

M TW Uniform
Style

120 Change: From S/MAS to S/MoRM

11For Language codes, see "MARC Language Codes", prepared by

Library of Congress, Information Systems Office, 1968.
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MNEM S/M INDEX NAME MAX
LTH

CODES/FORMAT
CONTENT

TYP

¶

S Type of
Work

2 f Festschrift
z Fiction
b Biography
d Dissertation, thesis

,

VAD S Vendor
Address

60

VCT S Vendor
Catalog
Information

40 <Catalog Name or Number;O;
<Item Number>

Note: 1. For example: VCTIN; 4/68-0219

or VCT 200

VID S Vendor
Identifica-
tion Number

5 <5 Digit Code>

VN S

-

Vendor Name 60

,

,

VSP
*

,

M Message to
Vendor

75 Note: 1. For example: Rush, Please
Bind, 5th ed. Only, Autor
graphed Copy only, etc.

Change: From S/MAS to S/MoM

XOR S Type of 3

Order

XT 1 S Incomplete 1

Record
1 Diacritical marks not included
2 Incomplete record (specified by MARC;

XX M Notificaticn 240
Name and
Address

(Name> 1
<Street Address or Dept. Name;
<City, State Zip>
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MNEM S/M INDEX NAME MAX
LTH

CODES/FORMAT
CONTENT

XX - tontinued -
f

1
.

Note: 1. To be used when requestor
notification to be sent to

person other than requesior..

2. An address with two sub=
elements will be assumed to b

Stanford,University, Inter-
departmental Mail.

.
. .

.

.
.

.
.

.

,

.

.
.

_

.

.

,

.

,

.

t

.

,

N .

A



File

IPF/MARC

IPF/MARC

IPF/MARC

IPF/MARC

IPF

IPF/MARC

MARC

Index

PN

CN

CF

TW

ID

APPENDIX I

Indexes

Name

Personal Name
Index

Corporate Name
Index

Conference Name
Index

Title Word Index

Identification
Number Index

Date Portion of
PN, CN, CF, TW

Indexes.

Contents

Name indexed to second
comma in PN. Attributes
indexed in PN are:
A, AE, AA.

Attributes indexed are:
CA, CAE, CAV.

Attributes indexed are:
CF, CFE, CFA0

Attributes indexed are:
TU, T, TA.

Attributes Indexed: ID.

Attribute indexed: D.

LC Card Number Attribute indexed: CRD.



Code

1

2

3

4

5

6

7

8

APPENDIX II

Attribute ADD: Ship to Addresses

Address

Order Department
Stanford University Libraries
Stanford, Calif. 94305

Serial Department
Stanford University Libraries
Stanford, Calif. 94305

Current Periodicals Desk
Stanford University Libraries
Stanford, Calif. 94305

Meyer Undergraduate Library

Stanford University Libraries

Stanford, Calif. 94305

Lane Medical Library
Stanford Univ. Medical Center
Stanford, Calif. 94305

Humanities and Social

Science Reference
Stanford University Libraries

Stanford, Calif. 94305

Library
Food Research Institute
Stanford University
Stanford, Calif. 94305

Library
Food Research Institute
Stanford University
Stanford, Calif. 94305

Condition

Material and invoice to

same location

Material and invoice to
same location.

Material to this location;
invoice to Order Department.

Material to this location;
invoice to Order Department.

Material and invoice to

same location.

Material and invoice to

same location.

Material and invoice to

same location.

Material to this location;
invoice to Order Department.



Code

9

Attribute ADD: Ship to Addresses

Address

Director
Stanford in Germany
Landgut Burg
7056 Beutelsbach bei Stuttgart

GERMANY

10 Director
Stanford in Italy
Villa S. Paolo
Via della Piazzola, 43
Firenze, ITALY

11 Director
Stanford in Austria
Seilerstatte 30
1010 Vienna
AUSTRIA

12 Director
Stanford in Britain
Harlaxton Manor
Grantham, Lincolnshire
ENGLAND

13 Director
Stanford in France
1, Place Anatole-France
Tours, Indre et Loire

FRANCE

14 Library
Mr. Alan Baldridge
Hopkins Marine Station
Pacific Grove, Calif. 93950

Condition

Material to this location;
invoice to Order Department.

Material to this location;
invoice to Order Department.

Material to this location;
invoice to Order Department.

Material to this location;
invoice to Orde: Department.

Material to this location;
invoice to Order Department.

Material to this location;
invoice to Order Department.

15 Document Division Material and invoice to

Stanford University Libraries same location.

Stanford, Calif. 94305

16 (Individual requestor's name

and address)

Material to this location;
invoice to Order Department.
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APPENDIX III

Author-Title Entries

In the case of an author-title entry, the title will be coded and input

as a sub-element of the author attribute.

With the present index construction, a title coded as part of a personal

name will not be indexed whereas a title as part of a corporate or

conference name will be included as index words in the corporate name

index and conference name index, respectively. Therefore, at the present

time, if the title portion of an author-title entry is significant and is

not coded elsewhere as T or TA, it should be coded as TA and input. The

title so coded as TA will be indexed in the title word index.



APPENDIX B

Purchase Order Print Program
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//PCTEST Joe (F820,439,30)0TOM MARTIN'tMSGLEVEL=1
//JOBLIB DO DISP=(OLDIPASS)IDSN4ME=SYS2PROGLIB
//CCPPILE EXEC.XPLC
//XPL.FILE1 DD UNIT=23140ISP=MDIKEEP1tVOLUME=SER=FILEHt
// SPACE=(TPK,(30,0),RLSE),DSNAME=F820TMPOP
//XPLSYSIN DD *

DECLARE UC LITERALLY '64';
DECLARE ATTRJAST(143) CHARACTER INITIAL (6 ",'OPOSC'tgARS't

'RipiTIOAIOAFil'AS'04°On'OCONIOPOPUB'OPet'L'OAV't
t'AC't'SIOSNIOTT.ORWOJVPOAN'OMOTWOCM'OIDEt

CA'OMWOOR'OIRN't'SPOSE'OSAVIOCCONSMOSPOSCL't
"PBN'OPAT'OCCR'ODIPOROMOSEPIOSROPROE'OFAA60EAE't
°N.SPONTWORFC'OSCD'OPPPOPPAOAMOAPOCAAIOCAElt
'MEIOVID'OCFOCFE'OFO'IMFAII0PRO'OBAC'OPPOADD'OPT't
IIMPPOCRD'OIVRIOIVPOPRPOED'OLCOHnL'OILL'OSIZet
SSPOTAOTPOBIB°09UWOCRIrtIDS'OGN°01M441°P1PORAD't
RECORN'OSPOSI-EOSPORID'OVSPOPO'ONCODCteCLTet
'CLD'OPMPORWOSWOPUMOPACteSEPOSNPOSTAOTW,
eXT'OXMOCP"OMSWIOPRI'OCLAOCAPOCAN'OCAT'OCNT'I'DES°1
IFIPOFRM'OGCVI'H/00VCTOTYP'OTROSPIPOSOROMOXOR°1
WIMOVAD'OMUC'OMET'ONAS'ONMPOLNKOMAR°1;

DECLARE FIIA(6) etT(8) INITIAL("48","64"07A","5E","6Fw,"54"9"6E");
nECLARE PN19(6) 811(8) IKITIAL("49ut"46""B""B","6F","5A","6E");
DECLARE PN2A(5) BIT(8) INITIAL("68"1"6E","7A","5E",66F"1"54");
DECLARE PN2B(5) BIT(8) INITIAL(H6BNO'bE","7Amtu5En1H6F","5A");
DECLARE PN3A(5) BIT(e) INITIAL("5E","4B","611",s7A","5A","6F");
DECLARE PN3e(5) BIT(8) 114ITIAL("5Ewts5E"tw5EN,w5Eut°5E"05E");
DECLARE LINLEND(36) FIXED INITIAL(0,010,0,74,74974974,74,74,74,

42,42,42,42,42,42,42,010,01C,010,42,42,42,42,42,42,42,42,42,
42142142,0;

DECLARE P3LOCK(1167) BIT (9);
DECLARE TBL1CK(7187) BIT(8);
DECLARE ABLCCK(7187) BIT(8);
DECLARE LINE(42) C1-ARACTER;
CECLARE SORT_KEY(800) FIXED IlITIAL(0);
DECLARE UNDERLINE(42) 8I1(8);
DECLARE MSGBLOCK(49) BIT(8);
DECLARE SORL.LOC(800) FIXED I1ITIAL(0);
DECLARE KMAX FIXED INIIIAL(900);
CECLARE Q FIXED;
DECLARE ATTRLEN FIXED;
CECLARE ATTRLOC Ftxm;
DECLARE NOELMTS FIXED;
DECLARE NOSETS FIXED;
DECLARE (AINSLOCKIPINBLICKITINBLICK) FIXED;

DECLARE (LASTTBLKILASTPeLK) FIXED;
CECLARE(I,J,K,Y,Z) FIXED;
DECLARE PRO_VALUE FIXED;
DECLARE BASE FIXED;
DECLARE ABASE FIXED INITIAL(131072);
DECLARE PRASE FIXED INITIaL(196608);
DECLARE IDSIZE FIXED;
DECLARE (INITIFINIIVASAVIFORMCNTIUNDERSWC) FIXED;
DECLARE (TSAVE,JSAVE) FIXED;
DECLARE MAXSWC FIXED INITIAL (0);
DECLARE VENDIC FIXED;
DECLARE (UNDER_BtUADER_EtUNDER.") FIXED;

CECLARE TEMP FIXED;
DECLARE (KVITKVIVKV) FIXED;
DECLARE NUMPTRS FIXED;
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CECLARE AXTBLK FIXEE;
DECLARE TEMPPTR FIXED;
CECLARE TEMRVEND FIXEC;
DECLtRE TEMPSIZE FIXED;
DECLARE LOCO FIXED;
DECLARE (SIZE,ASIZE) FIXED;
OECLARE OVF FIXED;
CECLARE SUPERLINE FIXED;
DECLARE (S61,SW2) FIXEC;
DECLARE ER FIXED INITIAL(0);
CECLtRE SHIP_ACCR_PCS(15) FIXED INITIAL(0,1,4,101,110,13,

1f,20,24,128,133,138,143,148,153,57);
CECLARE MSCSWC FIXED;
CECURE AND FIXED IhITIAL ("8195845E");
DECLARE ERRCR_MSG(23) CHARACTER INITIAL(

ItO PRO ATTRIBUTE',
'PRO IS ACT EQUAL TC POOPIP0,5,CN, OP CL',
IN0 VID ATTRIBUTE',
VID NUMBER DOES NOT START WITH A, B, OP A DIGIT',
vIn NUMPER DCES NOT HAVE THE PROPER NUMBER IF DIGITS',
*THE TRANSACTICAS HAVE BFEA PROCESSED IM GROUPS OF 800.',
0CCULD NET FINE VIC NUMBER IN VENOM? ADDRESS FILE',
*NO FD ATTRIBUTE*,
°KO AU() ATTRIBUTE',
'ACD FIXED ADDRESS VALLE GREATER THAN 15°,
IN.(11 mF op PME ATTRIBUTES',

'1%0 T ATTRI3UTP,
INn CLD ATTRIBUTE WITH CLAIM NOTICE',
0CLD CBJECT 1F CLAIN NEITHER m NOR 1°,
IRO CAI ATTRIBLTE WITE CANCELLATION NOTICE',
°CAN ATTFIBLTE NOT CF THE PRAPER FIRM*,
1N9 ORD ATTRIBUTE',
1CLALSE CF ORD LCNGER THAN 50 CHARACTERS',
It9 OF CoPIES = C OP >-= 100',
61-I%VE CLALSE HYPI-EN B(JT Nn Pn ATTRIBUTE',
'HAVE CLALSE WITH A HYPHEN BUT FIRST PC NEITHER I NOR 2',
lEAVE PO OF 1 CR 2 BUT Fin CLAUSE WITH A HYPHEN*,
'mE I PPE P^INIS Tr AR ATTRIBUTE NM* IM THE E4TRY',
'AREA 4 eF THF PURCHASE riRnER IS WIT BIG ENOUGH EVEN EXTENDEn');

CECLARE PO_MSC(9) CHARACTER IlITIAWSUBSCRIPTION TO BEGIN WITH',
ItJr) Tn CrATINUE LNTIL FURTHER NOTICE.',
*VIE ALL FUTUFE VCLUAES AS PUBLISHEDO,
'ALL VaUmES FUPLISI-,EC AND A STANDING ORDER FOR FUTURE WILUES.11

'1!Ar_DUPLIC4TE Ck LNIVERSITY PRESS STANDING MR.',
' CC %CT DUPLICATE CA BLANKET ORDER.',
°PI '101 DUPLICATE CR STANDING ORDER.',
*PLEASE QUOTE CA BACK ISSUESO,
* PLEASE CHARGE IC STANFORD UNIVERSITY LIBRARY"S DEP9SIT ACCOUNT*,
1PREPAID');

OECLA1E SHIF_ACDP(80) CHARACTER INITIAL(' 't
16.401=P OFPARTMEAT't
'STWIFORC UNIVEPSITY LIBRARIES',
STANF:3PD, CA. 94305',
'SERIAL DEPARTMENT*,
STANFgRO UNIVERSITY LIBRARIES',
'ST41PD4C, CA. 943C5°,
°CURRENT PERIODICALS DESK',
'STANFORD UNIVERSITY LIBRARIES',
°STANFORD, CA. 94305',
MEYE.; UHDERGRACUATE LIBPARY0,
'STV4F1"C UNIVERSITY LIBRARIES',
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°STANFORD, CA. S43C5',
'LANE MFCICAL LIBRARY',
'STANFORD UMIV. MEDICAL CENTER',
'STANFORD, CA. 943C5',
'MRS. JACKIE MEYEP',
'HUMANITIES REFERENCE',
'STANFORC UNIVERSITY LIBRARIES',
°STANFORD, CA. 94305',
ILI6RAPY°,
'FM RESEARCF INSTITUTE',
'STANFORD UNIVERSITY',
'STANFORD, CA. 94305',
'LIPRARY1,
$Fnoo RESEARCH INSTITLTE',
'STANFORD UMIVERSITY'l
'STA'NIFORO, C. 94309',
'CIRECTOR:',
'STANFORD IN CERYANY',
'LANDGLT BLRG',
7056 BEOTELSEACH BEI STUTTGART°,
'GERMANY',
°DIRECTOR:0,
'STANFORC IN ITALY',
'VILLA S. PAOLO',
'VIA DELLA PIAZV1LA, 43',
'FIRENZE, ITALY',
'CIRECT'R:1,
'STANFrIkC IN AUSTRIA',
'SEILERSTATTE 3C',
'1010 VIENNA',
'ALSTPIA",
'DPECTDR:11
'STANFODC IN BRITAIN',
'HARLkXTCh MANOR',
'GRANTHAM, LIMCCLNSHIR1',
'ENGLAND°,
'DIRECT1P:°,
'STAMFOPO IN FRANCE',
'1, 0L4CE ANATCLEFRANCE',
'InUTtS, INDRE ET LCIRE',
'FRANCE',
'LIP,RARY°,
'mk. A. OALCRIDCE',
°F0PKIN5 MARINE STATICN',
'PACIFIC GROVE, CA. 9395not
ormumENT DIVISION°,
'STANFORC UNIVERSITY LIBRAAIES',
'STANF1r,D, CA. S4305');

CFCLARE SHIP_CNLY CHARACTER INITIAL('SHIP TP:');
oECLARE sHIP_FALL CHARACTER INITIALOSHIP AND BILL IN,DUPLICATE 1.'1:');
DECIAPE XXXS CHAPACTFR INITIAL('XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX');
DECLARE PUR_nR0 CHARACTER INITIALOPURCHASE 11PDEE");
9ECLARE ?ETLRN_MAT CHARACTER INITIAL (

'RETURN WITH MATERIAL OR USE AS REPOPT');
IECLARE ABEL_ACTS CHARtCTER IlITIAL(

'ABEL ACCOUNTS RECEIVABLE COPY');
CECLARE ABEL_CRIG CHARACTER INITIAL (

e ABEL CRIGINAL IlVOICE ');

DECLAPE CONT_RELOh CHARACTER INITIAL (

o CCNTINUED CN ATTACHED FIRM
DECLARE (1NTI1UE CHARACTER INITIALOCONTIWATION');
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CECLARE CFPES1 CHARACTER INITIAL (

'PLEASE ALLIGN THE FORN SO THAT XXXXXXXX1);
DECLARE OPPES2 CHARACTER INITIAL (

1THE X'IS 4RE IN ME CATE OF ORDER BOX X XI);
DECLARE STARTPOS FIXED;
CECLARE NOTE CHARACTER INITIAL (

l******** PlEASE NCTE ********1),
DECLARE PLEAS_CAN1 CHARACTER INITIAL('RLEASE CANCEL THE');
DECLARE FLEAS_CAN2 CHAFiCTED, INITIAWORDER INDICATED ABco/F');
DECLARE CLAIM_NOT(1) CHARACTER INITIAL (

CLAIM NOTICE 10CLAIM FOR INVoICE 1);
DECLARE CEALER_REPERT CHARACTER INITIAL ($DEALER REPORT');
DECLARE RUSH_MSG CFAYACTER INITIAL (IPLEASE RUSH');
CECLARE RUSH_UNDER CHARACTER INITIAL (, I);

DECLARE CAN_ORD CHARACTER INITIAL ('CANCELLATI)N NOTICE"),

ATIR_MNURI_NO:
PROCEUURE(S) FIXED,

/* TFE PROCECURE WILL COMPAPE THE CHAPACTER STRING S WITH
THE ATTR_LIST CF CHARACTER STRINGS UNTIL A MATCH IS
ENCOUNTERED. THE VALUE nF THE ARFAY POINTER WILL BE
RETURNEC. IF A PATCH IS NOT EVCOUPTERED A VALISE OF -1
WILL BE REILRNED. */

CECLAE S CHARACTER;
DECLARE I FIXED;
DU I = 1 TO 143;

IF S = ATTR_LIST(I) TFE1 RETURN I;
END;
RETURN -1;

ENC ATT'PNUEP_NC;

AITREXIST:
PROCEDURE(ATTPNC,LCC) FIXED;

/* ATTRNC IS THE NUMBER OF THE ATTRIBUTE.
Inc IS TFE LECATION OF THF ENTPY IN TBLOCK.
THE PRnCEDUkE hILL lETURN A 1/4LUE OF 1 IF
TFE ATTRIBUTE EXISTS II THE ENTRY OR 0 IF
TFE ATTRIEUTE CCES NOT EXIST. */

CECLAPE ATTRNC FIXEC;
CFCLARE LOC FIXEC;
DECLARE NSKBYTE FIXEC;
CFCLA7E MSKBIT FIXEC;
DECLA4E MASK(7) EIT(9) INITIAL(128,64,32,16,8,4,291);
mwaYTE = (ATTPNO - 1)/8 + 4 + LOC;
IF T3LOCK(LOC+3),< (MSVBYTE-LOC-3) THEM RETURN 0;
MSKFAT = (ATTRKC - 1) POC 8;
IF (TBLOCK(MSKBYTE) E PASK(MSKBIT)) = 0 THEN MSKBIT = 0,
ELSE mSKOIT = 1;
RETUR\, 0SKRIT;

ENC ATTRExIST;

ATTREND:
PFOCEDURE (ATTRNC,LCC),

/* ATTRNO IS ThE ATTRIBUTE NUMBER.
LCC IS THE FIRST LOCATION OF THE ENTRY IN TMLOCK.
TFE PROCEDURE TESTS TO SEF WHETHER 1R NOT AN
AN ATTRIBUTE EXISTS WITHIN AN ENTRY AND IF IT
DOES TFEN ATTPLEN WILL CONTAIN THE LENGTH nF
ATTRIBUTE, ATTRLCC ITS LocaTtom 11) TBLOCK,
hOSETS THF NUmBER nF SETS 14 THE ATTRIBUTE, AND
NOELMTS TFE NIMBER OF ELEMENTS. IF THE ATTRIBUTE
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DOES NCT EXIST ATTRLEN WILL 9E SET TO ZERO.
CECLARE ATTRNO CHARACTER;
DECLARE LCC FIXEC;
DECLAFtE J FIXED;
CECLAkE SITS FIXED;
DECLARE I FIXED;
CFCLARE MULT FIXED;

* /

J = ATTE_PNIJEm_NC(A1TRNO);
IF J = -1 THEN CO;

ATTRLEN = 0;
GO TO END_ATTPFNC;

END;
ATTPLFA = ATTREXIST(J,LCC);
IF ATTRLEM = 0 THEN GO Tr) END_ATTRFMD;
BITS = C;
DC I = 1 TO J 1;

BITS = BITS + ATTREXIST(I,LOC);
END;
"AULT = BITS*6 + TBLECK(LIC + 3) + LOC + 4;
A1TPL1C = SHL(TBLOCK(MULT),8) + TBLOCK(MULT + 1) + LrIC;

ATTRLEN = SHLITBLOCK(N(JLT + 21,8) + TBLOCK(MULT + 3);
'WELITS = TBLOCKINULT + 4);
NCSETS = TELOCK(NULT 4 5);

r.:PD_ATTRFNO: RETUPN;
ENC ATTRFNC;

DEC_TO_3 IN:
PROCEOURE (K,LOC) FIXEE;

/* THE PROCEDURE lAKES A CHARACTEP STRING OF K PnSITIVE
DECIMAL CHARACTERS STARTING AT LnC AND RETuRms
TF.E FIXEC BINARY REPRESENTATION OF THE AUMBEP */

DECLARE I FIXEC;
DECLAPE K FIXEC;
DECLAQE TENP FIXEO;
CECLAPE LOC FIXED;
CECLAPE TENPZ FIXED;
TE9P = 0;
CO I = I TO K;

TEM22 = COREFYTE(LCC + I -1) & F;
TEMP = TEmP*I0 + TENP2;

ERO;
RETURN: TEPP;

ENC CEC_TO_BIN;

SPRTIT:
PRoCFOUPE (K,ARRAY1,ARPAY2);

/* THE PRCCEDURE SCRTS THE ARRAY STARTING AT ARRAY1 dF
SIZE K IN ASCENDING ORDER' MnVIPG THE ELEMENTS QF
THE ARRAY STARTIMG AT 4PRAY2 AS THE ELEMENTS OF THF
FIkST ARRAY NO%E. */

CECLARE K FIXED;
CECLARE APRAY1 FIXEC;
DECLARE ARRAY2 FIXEC;
CECLARE TEmPl FIXEC;
DFCLAR,E TEPP2 FIXEC;
EECLARE I FIXED;

TEMP2 = K;
IF K <= 1 THEM RETURN;
CO WHILE TEMPI <= TEMPZ;

TEMP2 = -1;



DO I = I TO TEMPI;
TENF2 = I - 1;
IF (COPEhCRDIAFRAY1 +TEMP21 > COREWORDIARPAYI + I11 THEN DO;

TEMP). = COPFWORC(ARPAYI + TEMP2);
CCREWORCIAPRAYI + TEMP21 = COREWORDIARRAY1 + 11;
COREWORCIAPPAYI + I1 = TEMPI;

= COPEWCRDIARRAY2 + TEMP21;
CCREWORCIARRAY2 + TEmP21 = CCREWnRDIARRAY2 + I);

COREWORDIAPRAY2 + 11 = TEmPl;
TEMPI = TEPP2;

END;
FOC;

END;
RETUPN;

ENC SORTIT;

FCRm_CLEC:
FPOCEDUPEIK1,K21;

/* rLEAAS CLT THE PURCHASE CRDER FORM */
CECLAPE LINE_CLEAN CHAPACTER INITIAL('
DECLARE (I,K1,K2) FIXEC;
DO I = KI TO K2;

LINE(I) = LINE_CLEANIKINE_CLEANIILINE_CLEAN;
UNDERLINE(I) = 0;

END;
END FCPY_CLEAN;

PLT_FORM:'
FRXEDURE;
CFCIAPE II,K,Z1 FIXEn;
K=0;
De Z = C TO SUPEP1INE-1 BY 18;

DO I = I TO 18;
OUTPUT = LINE(I+Z);
IF UNDEPLINEII+11 -11= 0 THEM no;

OUTPUT(1) = '+'11LIME(37+K);
K = K+I;

ENC;
END;
DO I = I TO 3;

OUTPUT = LINEI01;
E4C;

Ero;
EtC FUT_FORM;

mSC_L WEIR:
PROCEDUREIMSGMAPE,II,ST4RT_POS,SIZ1;
DECLARE 0SGNAME CHARACTER;
DECLARE II FIXED;
DECLARE START_PCS FIXEC;
DECLARE S1Z FIXED;
CECLA4E TEMP FIXED;
nECLIRE TEMP2 ChARACTER;
TEMP = LENGTH(MSCNAME);
IF TEMP < 1 ThEN RETURN;
IF TEmP > SIZ ThEN TEPP = SIZ;
TE4P2 = SU3STRILINEIII1,09START_POS111SUBSTRIMSGNAME,O,TEMP1;
!ANE(II) = TE4P2IISU4ST0ILINEIII19S1APT_PnS+TEMPI;
RETURN;

ENC MSG_LNEUP;

1 ;
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TEXT_LINEUR:
,RROCEDURECTEXTLCC,TEXTSIZE,II,FIRSTCHARILINESIZE1 FIXED;

/* THE PROCEDURE TAKES A 3IT181 ARRAY OF TEXT STARTING AT
TEXTLOC AND CF SIZE TEXTSIZE WO ATTEMPTS Tn PLACE
IT IN THE CHARACTER STRING LINE(II) STARTING IN
CHARACTER POSITION FIRSTCHAR. THE LENGTH OF THE.
SUBSTRING IS LINESIZE. IF THE ARRAY IS TOO BIG IT
WILL BF CLT AT THE LAST POSSIBLE SPACE OR HYPHEN AND
TI-E REMAINDER CF THE STPING WILL BE FILLED WITH SPACES.
IF THE STRING LENGTH IS BIGGER THAN THE ARRAY THE
UNUSED PORTICN CF THE STRING WILL BE FILLED WITH
SPACES. UPCh EXITING THE PROCEDURE WILL RETURN THE
NUMBER CF BYTES PUT INTO THE STRING FROM THE
ARRAY. IN TI-E SPECIAL CASE WHERE THE FIRST BYTE
NCT ABLE TC FIT INTO THE STRING IS A SPACE, THE
PROCEDURE WILL GO AHEAD AND PUT THE REST OF THE
ARRAY INTO TI-E STRING AND PRETEND IT HAS ALSO PUT
THE SPACE INTO THE STRING. */

DECLARE TEXTLOC FIXED;
DECLARE TEXTSIZE FIXEC;
DECLARE II FIXED;
CECLARE FIRSTCHAR FIXEC;
DECLARE LINESIZE FIXEC;
CECLARE CIFF FIXED;
CECLARE INSIZE FIXEC;
DECLARE OLISIZE FIXED;
CECLARE I FIXED;

DIFF = 1;
INSIZE = TEXTSIZE - 1;
IF TEXTS1ZE > LINESIZE THEN DO;

INSIZE = LINESIZE - 1;
DIFF = 2;
IF COREBYTE(TEXTLOC + LIMESIZE) = "40" THEN GO TO LINEUP;
DIFF = 1;

DC WHILE INSIZE > 0;
IF COREPYTE(TFXILCC+INSIZE) = BYTE(' ') THEN GO TO LINEUP;
IF CoREBYTE(TEXTLOC+INSIZE) = BYTE('-') THEN GO TO LINFuR;
INSIZE = INSIZE - I;

ENO;
RETURN 0;

END;
LINEUP: OUTSIZE = LI4ESIZE - 1;

I=SHL(OLTSIZE-INSIZE-1,24)+(CCREWgR0(SHR(ADDR(LIME(2)1,2)1&"FFFETF"1;
CALL MSG_LINEUR(I,II,INSIZE+FIRSTCHAR,LINESIZE);
CALL MSG_LINEUR(SHL(INSIZE,24)+TEXT1OC,II,FIPSTCHARI1INESIZE);
RETURN INSIZE + DIFF;

END TEXT_LINEUR;

TEXT_WIRE:
FROCEDURE(LOC,LNG) FIXED;

/* THE PROCECURE fAKES TEXT IN BIT(B) FORM OF SIZE
LNG STARTING AT LOC IN TBLOCK AND EXAMINES IT FOR
# SIGNS. TEXT RESIDING BETWEEN PAIRS OF # SIGNS
wILL BE DELETED. IF THERE ARE NOT AN EVEN NUMBER OF
# SIGNS A SIGN AT THE END OF THE TEXT WILL BE
ASSUMED. IF Th,ERE IS NO TEXT BETWEEN A PAIR OF
o SIGNS THREE COTS WILL BE INSERTED AND ALL
REMAINING TEXT WILL BE DELETED. IN ALL CASES THE
0 SIGNS ThEMSELVES WILL BE DELETED. UPON EXITING
11-E NUMBER OF BYTES REMAINING IN THE ARRAY WILL
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9E RETURNEC. */

DECLARE SKIP FINED ;
CECLAuE L FIXEC;
DECLARE SWC FIXED;
CECLAkE LOC FIXED;
CECLARE LNG FIXEC;
DECLARE I FIXED;
SWC = 1; L = 9S9; SKIP = 0;
CC I = 0 TO LNG - 1;

IF T4LCCK(LOC + I) = "7F50 THEN no;

IF 1+1 = I ThE4 GO TO DOTS;
IF L > I MEN LOWC = I;
ELSE DO;

SwC = 0;
SKIP =I-1+1+ SKIP;
L = 99S;

END;
END;
ELSE IF swc = 0 TI-Em TBLOCKILoC+I-SKIP1 = TBLOCK(LOC+I);

END;
IF L = Gcn THEN RETW1 LNG - SKIP;
FLSE FETURN L SKIF;

OrTS: I = LoC + I - SKIP;
TPLOCK(I - 1) =
TELOCK(I) = n48n;
TPLOCK(I + 1) = "41";
RETU;N I + I - SKIP;

Efq.) TEXT_MPE;

rppu:
PPOCEDUPE(Ni,FNIRY_ADCR);

/* PRPCEDLFE r.LTPUTS ALL ERROP MESSAGES ON OUTPI1T3 */

fECLtkE (NO,TFNFNC) FIXED;
DECLARE ENTRY_ACDP FIxED;
IF ENTRY_ADDR = -1 THEN nO;

OLTPUT(3) = ERRr:R._NSG(N0-1);
PETIPN;

ENO;
CALL ATTRFND (,I0,,ENIRY_ADDR);
TEmPflo = DEC_To_BI4(TBLOCK(ATTRLOC+2),0+ATTRLOC+3);
CLTPLT(3) = ERRCR_PSG(NC-1111, FOR IC = ,IITEMPNO;

RETURN;
E C Roc, ;

P4cS_ATTo:

pF1JCECUI-E( LIC,SIZE,STAPTInvFSwC,SW2);
/* ThE PR9CECURE TAKES TEXT AND PUTS IT IN AREA 4 OF THE

PURCHASE CRDER FORM. THE INF1PMATInN STARTS IN Loc

AND IS OF SIZE SIZE. IF SW2=0 THF TEXT WILL START ON

A NEW LINE AT RCSITInN STAPT WITH FVERY OTHER LIME

STARTING AT FCSITION nwswc. IF SW2=1 THF TEXT WILL

START START P1SITIONS AFTER THE TEXT IN THE CURREqT

LINE ANC EVERY CTHER LINE WILL START AT POSITION

rIVFSwC.
*/

CECLAIE LOC FIXFD;
DECLA4E SIZE FIXED;
DFCLAPE START FIXED;
CECLM CVFSWC FIXEC;
DECLARE (Sw2,1) FIXEC;
IF Sw2 = 0 THEN pr';



- 107 -

SUPERLINE = SUPEPLINE + 1;
STAR1PCS = STiRT;

ENO;
ELSE IF STARTPCS + STOT >= LINE_EMD(SUPFRLINE) THEN DI;

SUPERLINE = SUPERLINE + 1;
STARTPCS = OVFSWC;

END;
ELSE STARTPOS = STARTPCS + START;

CCNTINUE: IF SUPFRLINE = 18 THEN DO;
CALL FCRM_CLEAN(24,36);
DO I = 1 TO 6;

LINE(I+29) = 5UESTR(LIME(I+29 10943)11SU3STR(IINE(I+11),43);
LINE(I+11) = SUBSTR(LINE(I+11 0,43)11SUBSTR(1INE(I+30),43);

END;
LINE(36) = SU2STR(IINE(36),091)1
LINE(21) = SUESTP(LINE(211,0,54)
LINE(24) = SUeSTR(tINE(15),0,43)
LINE(25) = SOSTP(LINE(17),0,43)
LINE(16) = 5UBSTR(LINE(2) ,0,43)I

LINE(17) = SLBSTP(1INE(2),0,43)I

SU9STR(LINE(18)91);
ISUBSTR(LINE(3),54);
ISUBSTR(LI4E(24),43);
ISUBSTR(LINE(25)943);
SUBSTR(LINE(16),43);
SUBSTP(LINE(17)143);

LINE(18) = CCNT_BELOWIISUBSTR(LINE(19),43);
SUPERLINE = 26;

END;
IF SUPERLINE > 35 TI-ENI RET1RP;
SVA2 = TEYT_LINELP(LCC,SIZE,SUPERLINE,STARTPOSILINE_EN)(SUPEPLME)

-STARTPOS);
S1APTPOS = STARTPCS + cw2;

IF SiN2 = SIZE THEN GETON;
ELSE 00;

SUPERLINE = SUREPLINE + 1;
STARTPrIS = OVFSWC;
SIZE = SIZE - SW2;
LOC = LCC + SW2;
GO TO CO1TINUE;

END;
ENT PASS_ATTR;

PM:
PPOCEDORE(LOC,LISTA,LISTPILISTSIZE) FIXEn;

/* TI-E PROCEDURE CCmPARES THE EVD MAFK SPECIFIED
111, LOC WITH THE ELEMENTS OF LISTA AND IF A MATCH IS

ENCOUNTERED REPLACES IT WITH THE CORRESPONDING ELFMFNT
CF (ASTI?. AND PETURNS 0. IF A MATCH IS NOT Fnutm, THE

CHARACTER FCLLCWING THE END MARK IS REPLACED WITH THE

FIRST ELENENT CF LISTA AND 1 IS PFTURNED. */

DECLARE LCC FIXEC;
DMAPE LISTA FDEO;
CFCLARE LISTR FIXED;
DECLAD.E I FIXED;
DECLARE LISTSIZE FIXED;
DC I = 0 TC LISISIZE - 1;

IF COREBYTE(LCC) = COREBYTE(LISTA+I) THEN Gn TO Fnumn_u,

ENO;
CrRE3YTC(LCC+1) = CCREWTE(LISTA);
RETURIl 1;

FCLNC_IT: CDREBYTE(LCC) = COREBYTE(LISTB+1);
RETURV 0;

ENC PUNC;

tHIP.J T_UP
PROCECUPE( lAC,SIZE,SW1);
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CECLARE (LOC,SIZE,Y,SW1) FIXED;
/* THIS IS JUST SIMILAR CODING UNDENSED IN A PPOCFDURE */

Y = PU4C(Q+LCC+SIZE-1,4DDR(PN24),ADDR(PN2O),61;
SIZE = SIZE 4 Y;
IF Y=1 & TBLCCK(IrIC+SIZE-1)=BYTE(*.°) THEN DO;

IF (TBLOCK(LOC+SIZE-2) & "CO)=1 C
(TBLOCK(LOC+SIZE-2) OFO") 4= 1 THEN SIZE=SIZEY;

ELSE TBLCCK(LCC+SIZE-1) = BYTE(1,1);

END;
CALL PASS_ATTR(C+LOC,SIZE,SW1,OVF,1);
RETURN;

Et,C

PAREN:
PROCEDURE (XI, Xi);

/* THE PROCECURE ENCIASES THE TEXT STtRTING AT ATTRLPC + 3

IN TBL9CK AND OF SIZE ASIZE WtTH THF SYMBOLS IN X1 AND

X2, MODIFYING ASIZE AND ATTRLOC IN THE PROCESS. */

CECLAFE X1 FIXED;
DECLARE X2 FIXEC,
TFLOCK(ATTRLCC+2) = Xl;
TOL1CK(ATTRLOC + ASIZE +3) = X2;

ATTRLCC = ATTRLCC 1;

ASIZE = ASIZE + 2;
RETURN;

ENE PAREN;

/* IN IT I AL I Z AT ION */

TINBLCCK,PINOLOGKIAINOLOCK = 1;

= ArCR(TBLOCK);
SUPEFLINE = 3;
CALL FORM_CLEAN(0,23);
CALL MSG_LINEUP(C(ThTINUE,1q,29,12);
CALL mSG_LINEUP(CONTINLE,21,2q912);
CALL MSG_LINEUP(ORMES1,1,20,43);
CALL mSG_LINEUP(OPRE52,2,17,46);
CALL MSG_1INEUP(SUBSTR(XXXS,018),3,55,8);
OC I = I TC 4;

CALL PUT_FCRN;
END;
K = I.

/* SET UR SORT FILE OF TRANSACTIONS FOR SORTING */

ENO_PF_RECOPD: UNBLOCK = TINBLOCK + 1;
MOCK = FILE(1,TINBLCCK);
J = C;

SCRT_CONT: DO WHILE TOLCCK(J) BYTF('P);
CALL ATTRFNC('FRCI,J);
IF ATTRLEN = 0 THFh GO TC ERRnR1;
IF (TBLOCK(ATTR1CC+3)1K) = BYTE('P') THEM PRO_VALUF = 1;

ELSE' IF (TO1CCK(tTTRLOC+3)1UC) = BYTE('S°) THEN PPro_VLLUE = 1;

ELSE IF (TBLCCK(ATTPU3C+4)1OC)=BYTE('N') THEN PRILVALUE = 2;

ELSE IF (TeLCCK(ATTPLOC+4)1UC)=BYTE('L') THEN PRO_VALUE = 1;

ELSE GC TC EF;CF2;
CALL ATTRFND('VID',J);
IF ATTRLEN = 0 TI-Eh GO TO ERROR3;
BASE = 0;
TEMP = TBLOCK(AT1RLOC + 3)1 UC;
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IDSIZE = TPLOCK(ATTPLOC + 2) - 1;
IF TEMP = BYTE(,A') THEN BASE = ABASE;
ELSE IF TEMP >=. EY1E(,00) THEN Dn;

ATTRLOC = ATTPLCC - 1;
ICSIZE = ICSIZE 4 1;

END;
_ESE IF TEMP = BYTE('P) THEN' BASE BBASE;
ELSE Gn TO ERPrq4;
IF (IDSIZE=0)I(IDSIZE-,=4 & 13ASE-4=0)1(IOSIZE>5 BASE=0) THEN

GO TO ERPrR5;
VENDIC = DFC_IC_BIN(IDSIZE,C)+ATTRLOC+4);
SOQT_KEY(K) = SHL(PRO_VALUE,13) + BASE + VFNIDID;
SORT_LOC(K) = SI-L(TINBLOCK,16) + J:
K = K +
IF K > KMAX 1HFN DO;

TSAVE = TINBLCCK;
JSAVE = J;
MAXSWC = 1;
CALL EPROP(6,-1);
Gn TO END_CF_FILE;

END;
ERFOR_RET: J = J + 5HL(T9LOCK(J),8) + T3LOCK(J+1);

IF J > 7196 TFEN GC To END_OF_RECOPD;
END;
IF T310(7K(J + 1) = BYTE(,R,) THEN GO Tn END_IlF_RECCRD;
FLSE GO TO ENC_CF_FILE;

EtRCPS: ER = ER + 1;
EPROR4: FR = ER + 1;
EPRCP3: ER = ER +
EPPOF2: ER = ER + 1;
EPRCP1: EP = ER + 1;

CtLL ERROP(ER,J);
CF = C;
GC To EPROP_RET;

END_OF_FILE: K = K 1;
LASTTBLK = TINBLOCK;
CALL SCPTIT(K,S1-R(AECR(SORT_KEY)12),SHR(40DR(SORT_LOr)0));

/4 TRA!1SACTIC4S SORTED - PRINT VENDOR ADDRESSES */

CO KV = 1 TO K;
TEMP = SHR(SORT_LOC(KV),16);
IF TEMP -.= TINBLCCK THEN DO;

TINBLOCK = TEMP;
TBLCCK = FILE(1,TINBLOCK);

END;
LCCC = SORT_LIC(KV) & "FFFF";
J = VASAV;
IF SOPT_KEY(KV) = SORT_KEY(KV-1) THEN GO TO VA_PRINT;
FOPmCNT = 32;
IF PINBLOCK = 0 MEN GC TO R_IM;
PINBLOCK = 0;

4 CCNT_SRCH: PBLCCK = FILE(2,PIMBLOCK);
4UMPTRS = SHL(PUCCK(7186),8) + PBLOCK(7187);
NXTBLK = SHL(PBLCCK(7184)18) + PBLOCKI7185);

P_IN: TEMFFTR = 7184;
DO J = I TO Ku1#P1PS;

TEMPVEND = (ShL(PB1CCK(TEMPPTR-3),16) & "30000") +
SHLIP3LOCK(TEMPPTR-2),8) + PBLOCK(TEMPPTR-1);

IF TEMPVEND = (SORT_KEY(KV)&":1FFFF") THEN GO To FOUND_IT;
TEMFPTR = TEMPPTR - 5;
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ENO;
IF NXTBLK = 0 ThEN GE TO FRROR7;
PMBLCCK = KXVILK;
GC TC CCNT_SRCH;

FEUND_IT: Y = ShR(PRLOCK(TEMPPTR-3),21;
J,VASAV = SHL(PBLOCK(TEMPPTR-51,8) + P8LOCKITEMPPTR-41;
IF Y-v= AINOLCCK DEN 00;

AINBLnCK = Y;
ABLCCK = FILE(2,AINBLOCK);

ENO;
VA_?RINT: IF FERKKT -4= 32 THEN GO T9 Prl_PRIKIT;

CALL FCFM_CLEAN(1,18);
FOFMCNT = C;
UOELMIS = ABL9CK(J);
1 = J 4 1;
DO Z = 1 TO N9E1TS;

V = ADDP(AILOCK(J+1));
ASIZE = AELECK(J);
CALL TEXT_LIMEUR(Y,ASIZE,10+2,701);
J = J + ASIZE 4. I;

END;
CALL PUT_FORM;

/* VENDOR ADDRESS PRINTEC - PREPARE 'URCHASE ORDER 9UTPUT

RE_PRINT:
CALL FORM_CLFAN(1,IA1;
SUPEPLINE = 3;
UNOERSNC = 37;

/* NAVE OF FORM */

*/

TKV = SHR(SORT_KEY(KV),18);
VKV = SCRT_KEYtKV) & "3FFFF";
IF TKV=1 THEN DC;

CALL MSG_LINEUP(PUR_0RO,1,21,29)t
CALL MSG_1INEUPIRETURN_MAT,3,16,37);

E4D;
ELSE IF TKV=2 DEV CO;

CALL vSG_LINELP(CAN_gRD,1,25,20);
CALL MSG_LIMEUP(CAM_9RD,3,25,20);

.END;
ELSE IF TKV=1 DEN EtLL MSG_LINDINDEA1Ek_PEPORT,3,21,14);

/* CATE EF CROFQ */

CALL ATTRENC('FD',L000);
IF ATTRLEN = 0 ThEN GO TO ERROR8,
CALL TEXT_LINFLP(Q4A1TRLOC43,TRLOCK(ATTRLOC+2),

3,55,10);

/* ORCER NLMBEF * /

CALL ATTRENC('ID',LCCC);
CALL TEXT_LINFUP(Q 4 ATTRt0C+3,TBL3CK(ATTRL9C+2),

3, 72 - TO1ECK(iTTRLCC+2),TBLOCK(AT1ROC+2));

/* SHIP TO AND KILLING INSTRUCTIONS *1

IF TKV = 2 THEN DO;
CALL MSG_LINEUP(NCTE,1?,44,30).



CALL MSG_LINELP(PLEAS_CAN1,14,50,17);
CALL MSO_LINEUP(FLEALCAN2,15,48,21);
GO TO PRICE;

END;
CALL ATTRENC('ADC',LCCC);
IF ATTRLEN = 0 THEh GO TO ERROR9;
IF (TBLOCK(ATTRUIC+2) 2 & TBLOCK(ATTRLOC+3) = "Floe &

TBLCCK(ATTRLCC+4) = NF6H1 = 0 THEM DO;

/* FIXEC ADDRESS */

Z.= CEC_TO_8IN(IBLOCK(ATTRLOC+2),Q+ATTRLOC+3);
IF Z > 15 THEA GC TO ERROR10;
IF SHIP_ADDR.PCS(Z) - 100 > 0 THEN

CALL MSG_LINEUP(SHIP_0NLY,12,550);
ELSE DO;

CALL M5G_LINEUP(SHIP_BILL,12,44,30);
CALL MSG_LIMEUP(XXXS,18,44,30);

END;
TEMP = SHIP_ADDR_POS(Z) MOD 100;
TEMPSIZE = SHID_ADDR.POS(Z+1) MnD 100 - TEMP;

DO Z = 0 TC TEPPSIZE - 1;
CALL PSG_LINEUP(SHIP_4DDR(TE(iP+Z),13+Z,44,11);

EhD;
END;
ELSE CO;

/* VARIABLE ADDRESS */

CALL PSG_LINEUP(SHIP_ChLY,12,550);
Z = ATTRLOC + 5;
Y = 13;
DO WHILE Z <= ATIRLOC + 3 + TBLOCK(ATTRLOC+2);

TEPP = Z;
DO WHILE TBLOCK(Z) =

Z = Z + 1;
EfT;
TEPPSIZE = 2 - TEmp;

CALL TEXT_LI1EUP(O+TEMP,TEMPSIZE,Y,44,30);
Z = Z + 1;
Y = Y + 1;

ENO;
END;

/* TOTAL ESTIMATED PRICE */

PRICE: CALL ATTRFND('PR,,L000);
IF ATTRLEN=0 TI-EN CC TO VEMoNum;
CALL TExT_LIhFLP((,+ATTR1OC+3,TBLOCK(ATTRL)C+2),

18910,221;

/* VENDOR NUMBER */

VEhONUM: CALL ATTRFKC('VI00,LOCn);
CALL TEXT_LIKELPUI+ATTRL1C+3,TBL0CK(ATTRLOC+2)9

18,41-T8LCCK(ATTPInC+2),TBLOCK( ATTPLOC+2));

/* CHECK TO SEF IF RUSH */

CALL ATTRFND('VSP,LOCO);
IF ATTRLEN < 1 THEN GO TO GET_ME;



IF (TBLOCK(ATTPLCC+3)1UC)=8YTWRI) THEN GI Tn GET...ME;
IF ITB1OCK(ATTRLCC+4),U0-6=BYTE(gUI) THEN GO TO GFT...ME;
IF ITBLECK(ATTPLCC+5)1UCI-1=9YTEPSII THEN Gn TO GET.MF;
IF (TBLOCK(A1TRLCC+6)1UC).=RYTE(110) THEN GO Tn GET...ME;
CALL MSG_LINEUP(PUSN_PASG,4,6,11);
CALL F014,.CLEAN(UNOERSWC,UNCERSWC);
CALL MSG_LI1EUP(PUSH_UNDER,UNDFRSWC0,11);
UMDEPSWC = UNCERSWC + 1;
ONDEFLINE(4) = 1;
SUPEFLINE = 4;

/* GET MAIN ENTRY CP PUPCHASE OPOER MAIN ENTPY */

GET...ME: CALL ATTFNC(*rmEg,LDCO);
IF ATTPLEN = C TPFN On;

CALL 4TTRFNCII4Fe,L(1C9);
IF ATTPLEK = 0 THN GC TC F4RqR11;

END;
IF (TP1CCK(ATTR1EC43)1UC)=3YTE(fTe) THEN nvF = 11;
ELSE CVF = 7;
Y = 1;
OC TENF = 3 'IC ATTQLEM-1;

IF TRLOCK(ATTRLOC + TEMP) >= 5YTE(g0e) THEN DO;
ASIZF = ATTRLFN - TEMP;
V = DEC_TC..gINIASIZE,O + TEMP);
TBIACK(ATTPLOC + 2) = TBL1CK(ATTRLOC + 2) - ASIZE;
TEMP = ATTPLEN;

END;
ELSE TBLOCK(ATTRLnC+1EM0) = (f3LOCK(ATTRLOC+TEMP)IUC);

FND;
CALL 4TTRFNDISHLIT(3UTK(ATTRLOC+2)-1,24)+0 +

ATTRL1C + 3,LCCCI;
IF ATTFLEN = 0 TFFN Gn TC ERPOR23;
00 WHILE Y > 1;

ATTRUX = ATTPLCC + TRiciCKIATTuLVC+21 + 3;
y = v - 1;

Eqc;
Asia = TEXT_wIPE(TTPL9C+3,T3L)CK(ATTRUIC+2));
ASIZE = ASIZE+Purtfc+ATTR11C+ASIZE+2,A0DR(PN1A),A0ORPH1B),(0;
CALL PASS_ATTRIQ+ATTPLOC+3,ASIZE,7,OVF,01;

/* BoOv 0F RIBLIOGRAPHIC INF1RMATI1M * /

IF (IvF = 11 THEN 0C;
CALL ATTFNDIIT0,1f)C0);
IF ATTRLEN = 0 ThEN GI To FRRoP.12;
ASIZE = TExT tAIPFIATTPL9C+3,TBUICKIATTRLiC+211;
AsuE=AstujouNctc+ATTRtnc+Astu+2,AnDP(PNIA),ADDP(PmtB)96);
nw = 2;
CALL PASS_ATTPIQ+ATTRLOC+3,ASIZE,110VF,01;

ENO;
IF CVF = 2 THEN fIVF = 11;
IF TKV = 2 The al ir EDITIOP;
CALL ATTRFNXI,PTe,LCCCI;
IF ATTI-LEN -1= C THEN DO;

IF TRLOCK(ATTPLCC+3) = 9YTE(o<e) THEN DO;
IF (TIACCKIN1TRLOC+4)ITOn)=1,40" THE1

TBLCCK(ATTPLOC+4) = TBLOCK(ATTRLOC+4)IUC;
ENO;
ELSE IF ITBLOCK(ATTRL1C+31E"C00)=1,60 THEN

TeLOCK(ATTPLOC+3) = TOLOCK(ATTRI0C+3)1UC;
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ASIZE = TEXT_UPEtATTRLOC+3,TBLOCK(ATTRLOC+2));
AsIZE=ASIZE+PU9C(Q+4TTRLOC+4SIZE+2,ADOR(PN1A),ADOR(PN13)16);
CALL P4SS_ATTP((+ATTRLOC+3,ASIZE,210VF,1);

ENn;
ECITICN: CALL ATTRFMC(ED,,L000);

IF ATTPLEN -.= 0 THEN On;
CALL PASS_ATTRIC+ATTRLOC+3,TBLOCK(ATTRLOC+2),299VF11);

END;
CALL ATTRFNO(*PP,ILCCO);
IF ATTPLEN -4= 0 TFEN pri;

swi = 2;
00 V = 1 TO NCFLPTS;

SIZE = TRLCCR(ATTRLCC+2);
PP_LCOP: 1 = Z 4 1;

IF 1 = SIZE TFFN GO TO PP_CONT;
IF TEIL0CK(ATTRLOC+3+Z)-1= BYTE(40) THEN GO TO PP_Iqnp;
IF Z = 0 MEN GO In PP_COMT;
T9LOCK(ATTPLCC+3+Z) = BYTE0,1);
CALL PASS_ATTR(Q+ATTPLCC+3,2+1,SW1,0VF,1);
no WHILE TELCCK(ATTPLOC+4+Z) = RYTE(' °I;

Z = Z + 1;
ENO;
Shl = 1;

PP_CONT: IF Z = SIZE THE'l Z = -1;
IF Y = NOELMTS THEN

CALL WIP_IT_UPIATTPLqC+4+Z,SIZE-Z-1,SW11;
ELSE DO;

SIZE=SI?E+FMCM+ATTRLOC+SI7E+2,ADDR(P11A),4DOP(PN3B),
f);

CALL PASS_ATTP(Q+ATTPLIC+4+ZISIZE-Z-1,S41,OvF,1);
SW1 = 1;
ATTRLnC = ATTE-UT + TBLOCRIATTRLOC+21 + 1;

FNo;
ENC;

PN9;
IF TKV = 2 TI-Eh CC TO nR0FR;
CALL ATTRFNIWcW,1nC0);

IF ATTRLEN-.=0 Tt-FN CALL WHIP_IT_UPI4TTPLPC+3,TB1OCK(ATTPLOC+2),2);
CALL ATTRFNC('CS'ILCCO);
IF ATTPLEN = C THEN CALL ATTRFMO('W,LnCO);
IF ATTRLEN --v-- 0 MEI- On;

ASIZE = PI1CCK(0!TTRL1C+2);
ASI/E=ASIZE+PUNCIO+ATTFLOC+ASIZE+2,A0DP(DM1A),ADOR(PP1B)17);
CALL PASS_ATTQ(c+ATTP1OC+3,ASIZFOOVF,1);

Elf);

CALL ATTRFND(eiMPelLOCO);
IF ATTRLEN --s= C THEN On;

ASIZE = TBLOCK(ATTPL0C+2);
IF TOLOCK(ATTPL1C+3)--.=RYTE(*0) THEN CALL PARE1(PYTE(10).

BYTE(6>°));
CALL PASS_ATTRIQ+ATTP1OC+3,ASIZE,2,OVF,1);

FNo;
'TvP=ICCREWCR9(SHRIADDR(LIME(SUPEPLIPIE)),2)WFFFFFF) - 1;
)TARTPOS =STARTPCS+PINCITEmP+ST4RTPOSIAMP(P41A),ADOR(P1018),6);
/* SEPIES INFCRMATION */

OVF = 2;
CALL ATTRFNCIeSSII,LCCCI;
IF ATTRLEN -g= 0 THEN DO;

ASIZE = TOLCCMATTPLOC+2);
IF TGLCCK(ATTRLCC+3) = qYTE('<,) THEN 00;
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ATTRLCC = ATTRLOC + 1;
ASIZF = ASIZE - 2;

END;
IF TBLOCK(ATTRLCC+3)-1=BYTEM,) THEN CALL PAREM(BYTEOM,

OYTEMI));
CALL PASS_ATTR(Q+ATTRLOC+3,ASIZE11110VF,0);
CVF = 20;

END;
CALL ATTRFNn(,SPC'ILOCO);
IF ATTRLEN = 0 THEN on;

IF OVF=20 THEN pc;
OVF = 2; SW1 = 2; SW2 = 1;

END;
ELSE DO; Sw1=11; SW2 = 0; END;

ASIZE = T9LCCKI/TTRLOC+2);
IF TBLOCKIATTRLOC+31 = BYTE('<o) THE1 On;

ATTRLCC = ATTRLnC + 1;
ASTZE = ASIU - 2;

ENC;
IF TBLCCK(ATTPIOC+3)-1=BYTE(48) THFN CALL PANim(9YTF,,('),

BYTE(I)I));
CALL PASS_ATTP(Q+ATTRLUC+3,ASIZEISW1OVFISW2);

ENn;

/* UDE; C; SUMCRIPTIPM INFOPMATION */

ORDER: IF TKV = 3 THU! DO;

CALL ATTRFNC('CLC,,LOCn);
IF ATTRLEft = 0 THEN GO TO ERROR13;
TEMP = ATTUCC 3;

on WHILE TPLCCK(TEMF) = BYTE(';') &

TEMP - ATTPLCC < ATTPLEN - 1;
TEMP = TEMP 4 1;

ENC;
IF (TBLOCK(1EMP+I)11X)=BVTE(*MI) THEM V = 0;

ELSE IF (TBL(CK(TEMR+1)1UC)=BYTE(ofh) THEN V =1;

ELSE GO TC ERROR14;
CALL MSG_LINEUP(CLAIM NOT(Y),1931,13);
1r (T3LCCN(TEP,P+3)1U6-4=0YTE(,So) THEN DO;

ATTRLEN = ATTPLEN - TEMP + ATTRLOC;

ATTRLCC = TEMP;
TeLOCKITEPP+2) = ATTRLEN - 3;

END;
ELSE CALL ATTFENCICRD'I1OC1);

ENn;
ELSE IF TKV = 2 THEN no;

CALL 4TTRENCPCAN',1OCO1;
IF ATTPLEN = C THEN GO TO ERROR15;
CC WP:ILE NOELMTS 1;

ATTPLEN = ATTRLEN - TBLOCK(ATTRLOC+2) -3;
ATTRICC = ATTPL1C + TRLOCK(ATTRIOC+2) 3;

NCELPTS = NCELMTS - 1;
END;
TEMP = ATTRLOC+3;
CO WHILE TeLCCK(TEMF) = RYTE(';') &

TEMP-ATTRLCC < ATTRLEI - 1;
TEMP = TEMP 1;

END;
IF TBLOCK4TE104.2) -4=3YTE(';') THEN GO Td EPPOP1s;
IF(TeLOCK(TFPF+1)14C)-6=RYTE('Se) THEN Dr;

ATTRLEN = ATTFLEM - TEMP ATTRLOC;



ATTRLCC = TEMP;
TBLOCK(TEMP.2) = ATTRLEN 3;

END;
ELSE CALL ATTRFNEWORD',L0001;

END;
ELSE CALL ATTRFNO(10R01,L000);
IF ATTRLEN = 0 THEh GC TC ERROR17;
SW1 = 2; SW2 = 0; OVF = 2; MSGSWC = 0; TEMP = ATTRLOC;

PAREN_REMOVE: IF TBLOCK(ATTRLOC+3) = 8YTE(1(1) C

ATTRLOC-TEMP < ATTRLEN THEN DO;
ATTRLOC,DIT = ATTRLOC + 1;
00 WHILE 1BLOCK(OTTRLCC+3) BYTE(')91;

ATTRLOC = AT1RLOC + 1;
END;
FINI = ATTRLOC -1;
00 WHILE TBLOCK(FINI+3) = BYTE(' ');

FINI = FINI - 1;
END;
IF TBLOCK(FINI+3) = BYTE('-e) THEN DO;

MSGSWC = FINI - INIT;
IF MSGSWC > SC THEN GO TO ERROR18;
DC I = 0 TC mSGSWC - 1;

COREBYTE(ADDR(MSGBLOCK)+Z) = TBLOCK(INCT+3+Z);
END;

END;
ELSE DO;

IF SW2 -4= C THEN CALL PASS.ATTR(ADDR(AND),3,1,OVF,1);
CALL PASS.ATTR(C+INIT+3,ATTRLOC-INIT,SW1,0VF,SW2);

Sk11SW2 = 1;
ENC;
ATTRLOC = ATTRLCC + 1;
DO WHILE TOLCCK(ATTRLOC+3) = BYTE(' ') ;

ATTRLCC = TTRLOC + 1;
ENO,
GC TC PAPEN_REMIIVE;

END;
IF SW2 -9= 0 THEN 00;

IF MSGSWC = 0 TPEN DO;
CALL PASS_ATTR(ADDR(AM0) ,3,1,0VF,1);
SW1 = 1;

END;
ELSE DO;

TEMP=ICCREWCRC(SHR(ADOR(LINE(SUPERLINE)),21WFFFFFFNI-1;
STARTPOS=STARIPOS + PUNCITEMP+STARTPOS,ADDR(oN1A),

ACCR(PN181,61;
SW1 = It

END;
END;
INF( = ATTRLCC;
OD WHILE ITBLOCK(ATTRLOC+3)1UCI BYTE('C') C

ATTRLOC-TEMP < ATTRLEN;
ATTRLOC = ATTRLCC + 1;

END;
IF ATTPLOC - INI1 >2 I ATTRLOC INIT = 0 THEN GO TO ERROR19;

CALL TEXT.LIINEUP(Q.INIT+3,ATTRLOCINIT0,20);
CALL ATTRFNWPO,LCCO;
IF ATTRLEk = C & MSGSWC -e= 0 THEN GO TO ERROR20;
IF ATTRLEN z 0 THEK DO;

INIT,TEMP = 3;
PILLOW: TEMP = TEMP 1;

IF TEMP < ATTRLEN E TBLOCK(ATTRLOC+TEMP) BYTE(',9)
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THEN GC TC PC_LOOP;
Z = DELTC_BIN(TEMP-INIT,O+ATTRLOC+INIT);
IF MSGSWC = 0 & Z >2 THEN GO TO ERROR21;
IF MSGSWC = C & Z <= 2 THEN GO TO ERROR22;
IF Z = 1 TI-EN DC;

TEMPSIZE = CCREWORD(SHR(ADDR(P0_MSG(0)),2)1E"FFFFFF";
CALL PASS_ATTR(TEMPSIZE,LENGTH(PO.MSG(0)),SW1,OVF,SW2);
SW2ISW1 = 1;

ENO;
IF MSGSWC = 0 THEN DO;

CALL PASS_ATIR(ADDR(MSGBLOCK)IMSGSWCISW190VF,SW2);
St12,SW1 = 1;
MSGSWC = 0;

END;
TEMPSIZE = CVREW0RDISHR(ADDR(P0_MSG(Z))121)&"FFFFFF";
CALL PASS_ATTRITEPPSIZE,LENGTH(PO.MSG(Z)1,SWI,OVF,SW2);
SW1 = 4;
SW2 = 1;
TEMP,INIT = TEMP + 1;
IF TEMP < ATTRLEK THEN GO TO PO_LOOP;

END;

/* SPECIAL INSTRUCTIONS TO VENDOR */

IF TKV = 2 THEN GO TO PO_PRINT_IT;
CALL ATTRFNC('VSP',LOCO);
IF ATTRLEN 0 IHEK DO;

SW1= 2; SW2 = C;
CALL FCRP_C1EAN(UNDERSWC,42);
DO Y = 1 TC NCELPTS;

CC TEMP = 3 TO TBLOCK(ATTRLOC+2)+2;
IF (T8LCCK(ATTRIOC+TEMP)C"00") = "80" THEN DO;

1BLOCK(ATTRLOC+TEMP) = (TBLOCK(ATTRLOC+TEMP)IUC);
END;

END;
IF SW2 = 0 THEN DO;

UNDER_B = SUPERLI4E + 1;
UNDER_P = SW1;

END;
ELSE DC;

UNDER_B = 5UPERLINE;
UNDER_P = STARTPOS + SW1;

END;
SIZE = TBLOCK(ATTRLOC + 2);
SIZE=SIZE+FUNC(Q+ATTRLOC+SIZE+2,ADDR(PNIA),ADDR(PNIEI),6);
CALL PASS_ATTR(O+ATTRLOC*3,SIZE,SW1,2,SW2);
UNDER_E = SUPERLINE;
DC TEMP = 3 IC SIZE + 2;

IF (TBLCCK(ATTRL9C+TEMP)&"CO") = "CO" THEN On;
TBLOCK(ATTRLOC+TEMP) = BYTE(*_');

END;
END;
TEMP = C * ATTRLOC + 3;
TEMPSIZE = 0;
DC Z = 0 TEI UNDEILE - UNDER_B;

SIZE = SIZE - TEMPSIZE;
TEMPSIZE = TEXT.LINEUP(TEMP,SIZE,UNDERSWC+Z,UNDER_P,

LINE_ENC(UNDER.B*1));
UNDERLINE(LNDER_B+Z) = 1;
TEMP = TEMP + TEMPSIZE;
SW1 = 4; SW2 = 1;
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END;
ATTRLOC * ATTRLOC + TBLOCK(ATTRLOC+2) + 3;

END;
END;

Pli VENDOR CATALOG INFORMATION 5/

CALL ATTRFND(IVC1,,L000);
IF ATTRLEN .4= 0 THEN DO;

SW1 = 2; 5W2 = 0;
INIT,TEMP = 3;

VCT_LOOP: TEMP = TEMP + 1;
IF TEMP < ATTRLEN E TBL0CK(ATTRLOC+TEMP)-1=BYTE(';')

THEN GO TO VCT_LOOP; I

CALL PASLATTR(Q+ATTRLOC+INIT,TEMP-INIT,
5%1,24112);

Swl = 3; Sw2 = 1;
TEMP,INIT = TEMF + 1;
IF TEMP < ATTRLEN THEN GO TO VCT_LOOP;

END;
PC_PRINT_IT: IF SUPERLINE > 35 THEN GO TO ERROR24;

CALL PUT_FORM;
FCRMCNT = FORMCNT + 1;
IF VKV=30 THEN DC;

LINE(1)=SUBSTR(LINE(1),0,21)11ABEL_ACTSIISUBSTR(LINE(1) ,50);
LINE(3)=SUESTR(LINE(3) ,0116)11ABEL_ORIGIISUBSTR(LINE(3)953);
CALL PUT_FORM;
FCRMCNT = FORMCNT + 1;

END;
GO TO PO_PRINT_END;

ERROR24: ER = ER + 1;
EFROR23: ER = ER + 1;
ERROR22: ER = EP + 1;
EFROR21: EP = ER * 1;
EPROR20: ER = ER 1;
ERROR19: ER = ER + 1;
EFFOR18: ER = ER * 1;
ERROR17: ER = ER + 1;
EPROR16: ER = ER * 1;
ERROR15: ER = ER + 1;
ERROR14: ER = ER + 1;
ERROR13: ER -= ER + 1;
ERROR12: ER = ER * 1;
ERROR11: ER = ER .+ 1;

ERROR10: ER = ER 1;
ERROR9: ER = ER + 1;
ERROR8: ER = ER 4 1;
ERROR7: ER = ER 7;

CALL ERRCR(ER,LOC(1);
ER = 0;

PO_PRINT_END: IF MAXSWC -.= 0 THEN DO;
MAXSWC = 0;
IF TIN8LOCK -41= TSAVE THEN 90;

TIN8LCCK = TSAVE;
MOCK = FILE(1,TINBLOCK);

END;
K = I;
SUPERLINE = 3;
J = JSAVE;



- 118 -

GO TO SORT_CCNT;
END;

END;
IF PINBLOCK -1= 0 TFEN PBLOCK = FILE(2,0); /* DUE TO XPL SURMON */
LASTPBLK = SHL(PBLCCK(2)18) + PBLOCK(3);
TEMP = SHL(PBLOCK(4)18) + PBLOCKI5V;
IF LASTP8LK < TEMP THEN LASTP8LK = TEMP;
P8LOCK = FILE(2,LASTPBLK);
FILE(2,LASTPBLK) = P8LCCK;
TBLOCK = FILE(1,LASTTBLK);
FILE(1,LASTTBLK) = TBLCCK;
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Purchase Order Program Specification for Printing

A. General Rules
1. The Cancellation Notices should be printed

specifications as for P.O. printing except

2. The Cancellation Notices should be grouped
in sequence by Vendor number.

using the same
as noted below in C.
together following the

B. Attributes
The following list of attributes will be printe4 on the Cancellation

Notice:
1. The Order Number (ID)

2. Date of Order (FD)

3. Price (PR)

4. Vendor Number (VID).
5. Main Entry (ME) or Head of P.O. indicator (PME)

6. Title (T) (If ME or PME don't point to T9 TA, or TU)

7. Edition Statement (ED)
8. Place/Publisher (PP)

9. Bibliographic Descriptor from CAN or ORD. If the descriptor in

CAN=S then use the descriptor fran ORD; else use the descriptor

in CAN.

C. Detail specifications and exceptions to general rule A-1 above.

(Refer to P.O. specs and form layout.)

1. Print cover sheet with vendor address as per P.O. specs.

2. Name of form (area #1 in form layout). Print "CANCELLATION

NOTICE: on line 1 and line 3. (centered)

3. Date of Order (area #2). Print as per P.O. specs.

4. Order Number (area #3). Print as per P.O. specs.

5. Ship to and billing information (area #5) Omit.

6. Total Est. Price (area #6). Print as per.P.O. specs.

7. Vendor Number (area #7). Print as per P.O. specs.

8. Number of Copies (area #8). Print as per P.O. specs. This infor-

mation will be in the bibliographic descriptor in either CAN or

ORD. (see B-9 above)

9. Bibliographic Information (area #4). Print only ME or PME, T9

(if PME or ME don't point to T9 TA9 or TU), ED, PP, and biblio-

graphic descriptor (from CAN or ORD. See b-9 above)

10. Cancellation Message (use area #5)

line 12: "***PLEASE NOTE***"

line 13: blank
line 14-?: "PLEASE CANCEL THE ORDER INDICATED ABOVE"
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Data Base Building Specifications For Extracting Cancellation Output

When attribute CAN (cancellation information) is input, check
Cancellation" in the attribute.

If Type=D then no cancellation transaction is needed.
If Type=R or L then create the cancellation transaction.

The cancellation transaction should have some indicator signifying that
this is a cancellation record. The presence of the CAN attribute is no
indication since CAN is merely a history of cancellations for this record.
A possible indicator would be to set PRO="canc" in the cancellation
transaction only.

"Type of

If the input transaction also contains attribute PRO and PRO="PO" then
a further step is necessary:

Create a purchase order transaction from the updated record using
the P.O. generating specifications after all updates to the entry
have been made. The fact that PRO="PO" should indicate to the
printing program that this is a P.O. transaction even though the
CAN attribute is present.

This step is necessary to do such things as cancel an order from one
vendor and re-issue the order to another vendor.
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Purchase Order Program Specifications for Printing Claim Notices

A. General Rules
1. The Claim Notices should be grouped together following the

Cancellation Notices, in sequence by vendor number.

2. The Claim Notices should be printed using the same specifications

as for P.O. printing except as noted below in C.

B. Attributes
1. All attributes which are to be printed on the P.O. should be

printed on the Claim Notices.
2. The bibliographic descriptor information will be taken from

CLD or ORD. If the descriptor in CLD = S then use the

descriptor in ORD; else use the descriptor in CLD.

C. Detail specifications and exceptions to general rule As.1 above,

(Refer to P.O. specs and form layout.)

1. Print cover sheet with vendor address as per P.O. specs.

2. Name of form (area number 1 in form layout.)

Check Claim Date attribute (CLD).
a) If objsct of claim in CLD equals "MP then print "CLAIN

NOTICE1 on line I. (centered)

b) If object of claim in CLD equals "I" then print "CLAD' FOR

INVOICE" on line 1. (centered)

c) In both a) and b) above, print "dealer Report" on line 3.

3. Date of order (area number 2) same as P.O. specs.

4. Order Number (area number 3) same as P.O. specs.

5. Ship to and billing information (area number 5) same as P.O. specs.

6. Total estimated price (area number 6) same as P.O. specs.

7. Vendor Number (area number 7) same as P.O. specs.

8. Number of Copies (area number 8) -- This information will be in

the bibliographic descriptor in either the CLD or ORD attributes

(See B-2 above.)
9. Bibliographic Information, messages, etc. (area number 4) same

as P.O. specs except bibliographic descriptor will be taken from

either CLD or ORD (see B-2 above.)
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Data Base Building Specifications for Extracting Claim Output

The method of creating Claim Notice transactions described below will
only be used until a complete update program and a claim index_bave
been implemented.

When the attribute CLD is input then a claim transaction will be
created. The transaction should have some indicator signifying that
it is a claim. One gaethod would be to set PRO = "CLAIM" in the claim
transaction only.

Before the claim transaction is created the data base entry should
be updated.. The input CLD attribute should replace any existing CLD
attribute in the data base, and be added to the CLA attribute.
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SPIRES Reference Manual

The SPIRES Reference Manual is maintained as a WILBUR data
set. (WILBUR is Stanford's on-line text-editing system.) The
manual is continually revised to reflect any changes or addi-
tions to the SPIRES system, or to clarify usage of those
features that have been bothering the users. If you are
interested in obtaining a recent copy of the manual, issue the
following WILBUR commands after signing on the system:

COMMAND? use Sf820.spires.refman.user on sysO4
COMMAND? list offline bin xxx uplow unnumbered (0)

xxx is the bin number, at the Stanford Computation Center,
where you want the manual deposited.

If you require more than one copy of the manual you can
make this choice by appending

copies N

to the ',list offline* command. N is the number of copies
required; it is an integer from 1 to 99.

(0), zero, is needed in the command to insure that under-
lining is on the appropriate line instead of a following
line.

For your convenience, all textual changes are annotated with
the date of the change. This date annotation appears in
columns 104-111 of a modified line as:

this line has been altered 05 17 69

For the most recent set of modifications, an asterisk in
cclumn 103 will prefix the date annotation on those lines
where the changes occur. For example:

a more recent changed line *05 29 69

Two levels of text change annotation are being employed in the
manual. If a minor change occurs within a paragraph, such as
correcting a spelling error or a slight rewording, only those
lines actually modified are annotated. For example:

This paragraph line is unaltered but
this line has been changed; however, 05 30 69
this line is also unchanged.

If a major change occurs, such as changing the context of a
paragraph or adding a new paragraph, then every line of the
revised paragraph is annotated. For example:

Every line of this paragraph
is annotated because the con-
tent was changed sufficiently to
alter its meaning.

06 17 69
06 17 69
06 17 69
06 17 69
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At the beginning of this document is a section entitled "Log

of Annotated Revisions". This log reflects the more recent
document changes. Each line of the log contains the data:

date of revision, section number incorporating revision,
number of changed lines. An example of a line from the log

is:

06 12 69 3.1.2 12
f

A quick glance at this log lets you ascertain the extent of the
more recent document revisions.

Direct any questions concerning this manual or its usage to:

E. B. Parker
Institute for Communication Research
Cypress Hall
Stanford University
Stanford, California 94305

;,
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Introduction

This document describes SPIRES (Stanford Public Information

REtrieval System). It contains a composite *of the external
design specifications and a user's training guide.

SPIRES serves two purposes. It allows the preparation
(creation and revision) of mass storage data files. SP/RES

also allows subsequent searching for selected portions of these

data files either for transient examination or presentation of

permanent copy (printer or typewriter). Because of its dual

utility, SPIRES accommodates two levels of users. The user-

manager (Manager) is responsible for the creation and mainten-

ance of a data collection (e.g. library bibliographic
catalog). The user-searcher (Seamtml is able to examine
selected data by specifying examples of attributes associated

with the data (e.g. author's name, item title). This

reference manual contains information for the Searcher (sub-
sequently referred to simply as a user). A file manager's
manual (for the Manager) will be issued shortly.

User-SPIRES communication is provided through the Stanford

Terminal Processor (MILTEN) using a 2741 Communications Ter-

minal. Use of the 2741 is not a reatriction of the SPIRES

design. Other terminals will be added later to increase the
repertoire of SPIRES communications devices. These terminals
communicate with a 360/67 computer located in the Stanford
Computation Center; this is the machine on which SPIRES

executes.

1.1 Special Reference Manual Notation

User-SPIRES communication statements are presented throughout

this document. Within a statement, underlined quantities

represent variables that assume more than one value. For

example, in the following statement:

AUTHOR name

name represents a variable quantity.

Also throughout this document a special notation is used to

help clarify examples. This notation has the following form:

<text>

In most instances, "text" makes reference to depressing either

the attention or carriage return keys as:

<depress ATTN>
<depress RETURN>

Occasionally, "text" is simply a message which notes an action

as:

<typing starts here>

1.2 SPIRES Angle

Following is a brief sample of a user-SPIRES interactive

session. What is intended here is to acquaint you with the



129

style and structure of a session, not to burden you with
details of all the facilities available in SPIRES. Each line

of interactive text is numbered on the left. These integer
numbers are normally not present; they are included here as

line references for descriptive commentary which is intermixed
within the user-SPIRES interaction lines.

Lines 1 through 5 constitute the remote terminal logon

procedure.

1. 11 <depress RETURN>
2. NAME? helpless user
3. ACCOUNT? F999
4. KEYWORD? xyz
5. TERMINAL? P38

Lines 6 through 11 prepare the user for a SPIRES session.

6. COMMAND? spires
7. Welcome to SPIRES

For more information type SHOW NEWS
8. SEARCH? show news
9. The data collections available for searching are:

IPF
PREPRINT
GEOLOGY
AFRIST

When you want to leave SPIRES, issue an EXIT command.

10. OPTION? show options
11. CLEAR, EXIT, LOGOFF, MILTEN, SEARCH, SEM, SHOW,

TO OPERATOR, TO SPIRES, TYPE, RESTART

Lines 12 through 20 exemplify a Searching sequence.

12. OPTION? search geology
13. FIND? author hope or author faith or author grabby

14. AUTHOR SEARCH FOR...HOPE
15. AUTHOR SEARCH FOR...FAITH
16. AUTHOR SEARCH FOR...GRABBY
17. 5 ITEMS ACCUMULATED
18. ? and topic fluvial
19. TOPIC SEARCH FOR...FLUVIAL
20. 2 ITEMS ACCUMULATED

Lines 21 through 27 show a TYPE-SEARCH-TYPE iterative sequence

to produce exactly the desired text presentation.

21. ? type

AUTHOR: HOPE, HUBERT
TITLE: Fluvials I Have Known
TOPIC: FLUVIAL, EXPLORATION

AUTHOR: GRABBY, GRACE
TITLE: Second Order Differential Fluvials
TOPIC: DIFFERENTIAL, FLUVIALS

22. OPTION? search
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23. ? and title fantasy
24. ;TITLE SEARCH FOR...FANTASY
25. 1 ITEM ACCUMULATED
26. ? type extended

27. AUTHOR? KELLY, WALT

Lines 28 through 29 constitute the procedure to exit from
SPIRES and log off the remote terminal.

28. ? logoff
29. ELAPSED TIME: 00:15:32

COMPUTE TIME: 00:00:03.2 SECONDS
END OF SESSION



2. MIES Interactive Session

A SPIRES session is initiated with the "Sign-0n
Procedure" and concluded with the "Sign-Off Procedure".

2.1 Siap-On Procedure

Access to SPIRES is gained through MILTEN. Following is an
outline of this access procedure. All messages sent from
MILTEN to the user terminal are presented using upper case
alphabetics. All replies from the user are terminated by de-
pressing the carriage return key, RETURN.

1. There are four possible kinds of telephone line connec-
tion between the terminal and the computer: dataphonp
either with or without a leased line, or acoustic
coupler either with or without a leased line.

A. If you do not have a leased telephone line, lift
the receiver from its cradle and dial (415)
328-4000. If you do have e leased line, simply
lift the receiver from its radle.

B. If you have a dataphone connection, depress the
TALK button, wait for a high-pitched tone,
depress the DATA button, and then replace the
receiver in its cradle. If you have an acoustic
coupler connection, wait for a high-pitched tone,
and then place the receiver in the cradle of the
acoustic coupler.

2. # (MILTEN transmits a pound sign (#) to acknowledge thP
initial user request.)

3. Depress either the carriage return key, RETURN, or the
attention key, ATTN.

4. NAME? name (type your name)

5. ACCOUNT? account-number (type your account number)

6. KEYWORD? kmad (type your keyword)

7. TERMINAL? terminal-number (type in the terminal number
specified at the right of the keyboard)

8. COMMAND?

At this point MILTEN has implicitly given control to WYLBUR,
the Text Editing sub-system.

After the prompt, COMMAND?, is transmitted by WYLBUR you can
acknowledge by requesting one of several operational sub-
systems (e.g. SPIRES or BASIC). For SPIRES users the complete
prompt and reply is:

COMMAND? sales

Although shown in lower case, you may issue this reply, and all
subsequent replies to prompts, in either upper or lower alpha-
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betic case.

It is convenient for the SPIRES user to have an understanding
of the sub-system, WILBUR. See Appendix E of the Stanford
Computation Center User's Manual for a description of WILBUR.

2.2 Sigg-Off foodure

To conclude a SPIRES session you can issue one of the commands:

LOGOFF
EXIT

Either of these commands may be issued any time SPIRES has
prompted you to initiate a new user-SPIRES dialogue. Details
concerning these prompts are presented throughout this
document.

The LOGOPF command has two effects. It concludes a SPIRES
session. It also has the effect of disconnecting the terminal
from the Computation Center Computing Utility. To re-initiate
a subsequent SPIRES session, you must repeat the procedure
outlined in section 2.1 above.

The EXIT command concludes a SPIRES session by relinquishing
control to the MILTEN processor. RILTEN replies by prompting
you with:

SYSTEM?

To re-initiate a subsequent SPIRES session, it is only
necessary to issue the reply:

spires

either to a COMMAND? prompt if you have selected to interact
with the WILBUR sub-system, or to a SYSTEM? prompt if you are
interacting with BUTEN.

Examples:

COMMAND? spires
SYSTEM? spires

2.3 Session Interval.

In section 2.2 above you were instructed how to terminate a
SPIRES session. If, however, you only wish to temporarily
interrupt SPIRES processing this may also be done. A tempo-
rary interrupt allows you to switch control to another sub-
system (e.g. WILBUR), then return without ',losing-your place
in SPIRES. You interrupt by issuing the command:

milten

This command may be issued any time SPIRES has prompted you to
initiate a new interactive user-SPIRES dialogue. Details
concerning these prompts are presented throughout this
document.

MILTEN replies by prompting you with:
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SYSTEM?

You can respond by selecting any of the other sub-systems you
desire.

To return to the current SPIRES session it is only necessary
to issue the reply:

spires

either to a COMMAND? prompt if you are interacting with WYLBUR,
or to a SYSTEM? prompt if you are interacting with KILTER.
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3. SPIRES Facilities

After the reply, "spires", has been accepted by SPIRES it will
transmit a "message of the day" to the terminal. This message
is transmitted only when entering SPIRES for the first time
during an interactive session. Normally this will simply be
the friendly greeting:

Welcome to SPIRES

However, if there is any additional commentary on new SPIRES
features, or advisory notices to the user, a supplementary
message is added; for example:

For more information type SHOW NEWS

If ycu are interested in reading this commentary,
you can issue the command:

show news

This command can be issued in response to any of the following
prompts:

SEARCH?
CPTION?
NAME?
FIND?
?

These prompts are explained throughout the course of the
document.

Immediately following the "message of the day", the system
issues the prompt:

SEARCH?

This initial prompt notifies you that the communication link
with SPIRES is established. It also prompts you to select one
of the three environmental facilities within which you can
operate. These are the Search, Output, and Command facilities.

The Search facility allows the Searcher to retrieve
information from a selected data collection.

The Output facility allows the Searcher or Manager to
obtain permanent copy of the results of one or more search
cr collect requests.

The Command facility allows the user to specify values for
certain utility features which are used during the other
cptions.

3.1 Selecting Commands

The Search option is selected by responding with one of the
replies:

yes
<depress RETURN>
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d4ta=2112.91191=BAU

If your reply is "yes" or if you depress RETURN, an advisory

message and a secemOary prompt of:

SUPPLY DATA COLLECTION NAME.
NAME?

is issued. The reply to this is also a:

data-collection-name

The above response is detailed in Section 4. within the

description of the Search facility.

You may also reply to the SEARCH? prompt with one of the

responses:
4

no
0P11911

If your reply is "no", or if you depress the attention key,

ATTN, a secondary response of

OPT/ON?

is issued. The reply to this is also an:

ortion

The Search facility is initiated by responding with:

SEARCH

The Output facility is initiated by responding with one of the

commands:

TYPE
PRINT
DISPLAY

The command facility combines many independent utility com-

mands. These may be issued either at this point in the user-

SPIRES interaction or during use of the other facilities. ThP

available commands are:

CLEAR
EXIT
LOGO??
MILTEN
SET MARGIN
SET TABS
SHOW NEWS
SHOW OPTIONS
SHOW MARGIN
SHOW TABS
TO OPERATOR
TO SPIRES

The 221ign you selected might not be recognized by SPIRES. For

example, you might have had a spelling error. SPIRES responds
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with an advisory message followed by a re-prompt. An example
of this situation is:

OPTION? kolekd
ILLEGAL OPTION, TRY AGAIN.
OPTION?

Detailed descriptions instructing you in the use of these
commands are presented in the following sections.

3.2 Ex2lanations of Commands

If you are not familiar with the list of available commands
SPIRES offers, you can acquaint yourself with them by issuing
the SHOW OPTIONS command as:

SEARCH? show options

This command can also be issued in response to the other
prompts:

OPTION?
NAME?
FIND?
?

These prompts are explained throughout the course of the

document.

SPIRES' response to the SHOW OPTIONS request is to present a
list of the SPIRES commands available for your use. Following
is an example of this presentation:

CLEAR, EXIT, LOGOFF, MILTEN, RESTART, SEARCH, SET, SHOW,
TO OPERATOR, TO SPIRES, TYPE



4. Search Facility

To request a search the user presumes that a particular data
collection exists for interrogation; it must exist as an 0S160
data set on a direct access storage device. It is established
by procedures specified in the 5PIRES File Manager's Reference
Manual.

A data collection is an association of one or more data items.
Each item contains one or more parts of information called
attributes. For example, assume that a collection is composed
of library bibliographic data. An item might contain the
attributes: author's name, item title, date of publication,
classification number. The first two attributes might be

.

indexed attributes. It is for an indexed item attribute that
a search request is made; the entire item, however, is
retrieved. Assume a bibliographic item contains:

Name:
Title:
Date:
Publisher:
Classification No.:

Sam Gorch
Son of Norzomo
1952
Artistry
777.R

You can retrieve this item by making a request to search for
either anything written by "Sam Gorch" or a book entitled "Son
of Norzomo."

During the course of a SPIRES session (see section 2.) you make
many requests to interrogate data collections. These can be
repeated requests for the same data collection, requests for a
variety of collections, or any mixture of requests. As
specified in section 3., to request a data collection, you
specify a data-collection-name in a SEARCH statement. This
name may be issued in response to a SEARCH? prompt as:

SEARCH? data=collection-name

or it may be preceded by "search" in response to an OPTION?
prompt as:

OPTION? search data-collection-name

The latter form of reply can also be issued in response to thP
other SPIRES prompts:

NAME?
FIND?
?

*

The use of these prompts is explained throughout the course
of the document. .

A di/A.:collection-name (d-c-n) contains any combination of from
1 to 25 characters. Alphabetic case is ignorei within a
A d-c-n is assigned by a Manager when he establishes a data
collection.

If you have made an error in issuing a d-czn, SPIRES will issue
an advisory message and re-prompt you. An example is:
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SEARCH? mxlptzhq
UNABLE TO RECOGNIZE RESPONSE, TRY AGAIN.

SEARCH?

Instead of issuing an illegal .d-c-n, what might have happened

was simply that you made a spelling error in selecting a

command. In such a situation you may reply with a command to

to the NAME? prompt. An example is:

SEARCH? shew news
UNABLE TO RECOGNIZE RESPONSE, TRY AGAIN.
SEARCH? show news

There are two styles of Search requests: primary and .

secondary. A primary request is used to specify the name of

that data collection you wish to interrogate. The fora of a

primary request is specified above. It is:

search d-c-n

While interrogating a particular data collection, you might

have interrupted searching to request the:

Output option (see section 5)

NILTEN sub-system (see section 2.3)

A secondary search request allows you to re-select the same

data collection without re-specifying the d-c-n. The normal

fora of a secondary request is:

search

For a secondary request you may also repeat the same.d-c-n as:

search d-c-n

The redundant d-c-n is ignored.

For example, if a data collection which contains information

about World War 2 history, named HISTWW2, is required, the

reply to the SEARCH? Erompt is:

SEARCH? histww2

You transmit a SEARCH reply by depressing RETURN. SPIRES

responds by issuing the prompt:

FIND?

The above prompt is always issued at the start of:a search

sequence. A search sequence is an interactive series of re-

quests and responses between you and SPIRES. You make requests

to locate items within a data collection; SPIRES responds,

noting the number of items actually located. For example,

assume a data collection contains personnel information. Your

request, that is, response to the FIND? prompt, might be:

FIND? salary from 10,000 to 11,500

SPIRES might then answer with the response:



SALARY SEARCH FOR... FROM 10,000 TO 11,500
25 PERSON(S) ACCUMULATED

The FIND? prompt is issued either the first time the Search
facility is requested, or if the last search sequence has been
terminated. A search sequence is terminated only when you
issue a RESTART command (see section 45 for details of this.
facility). Note that a search sequence is not terminated when
you request another non-Search command (e.g. TYPE).

After the "number of items" response is transmitted, SPIRES
then re-prompts you simply with a question mark as:

At this time you might decide to narrow your search require-
ments by issuing the request:

? and age from 30 thru 35

Again SPIRES answers; a response might be:

AGE SEARCH FOR... FROM 30 THRU 35
7 PERSON(S) ACCUMULATED

Depending on the composition of the data collection being
searched, a specific set of attribute names is associated with
the entries. For the example presented above, SALARY and AGE
are two of the attribute names. In addition, the "number of
entries" response reflects the data collection composition.
Again referencing the above example, "PERSONS" reflects the
fact that the items contain personnel information.

The following description details the components of a user-
SPIRES Search conversation. The SPIRES system was originally
intended to operate on a data collection containing library
bibliographic information. Because of this orientation,
specific terminology pertaining to attribute names and the
"number of items" response is employed.

.1 Attributes

After SPIRES issues the FIND? prompt you can request searching
a data collection on the basis of one of eight criteria.
These are the following attributes. Presented are two lists;
one which includes the attributes' names, the other which con-
tains their respective abbreviations. Either full name or
abbreviated name may be used in a search request.

AUTHOR A
TITLE TI
TOPIC TP
CITATION
DATE
ID ID
CORPORATE AUTHOR CA
CONFERENCE AUTHOR CF

It is not possible to provide exact meanings for the above
attributes. Their interpretations depend on the content of a
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data collection and other requirements imposed by the Manager.

However, some general definitions are:

AUTHOR
TITLE
TOPIC

CITATION

DATE

ID

CORPORATE
AUTHOR

CONFERENCE
AUTHOR

the item author
the item title
one of the topic categories enumerated for the

item (for example, index terms or keywords
assigned by an indexer)
another item cited as related reading material

(for example, in a footnote or reference list)

a date associated with the item (e.g. publica-

tion, copyright, library acquisition)
a character pattern that uniquely identifies

the item
the place of business or academic institution

at which the author is employed or associated

the conference, symposium, or colloquium where

the author presented the document

All data collections cannot be searched on all of the above

criteria. Appendix C includes a list of the currently avail-

able data collections and those criteria on which each can be

searched.

4.1.1 AUTHOR Attribute

The AUTHOR attribute is followed by a nam-Arase which has one

of the forms:

surname
surname , names-initials
names-initials surname
sub-name #

Any contiguous string of blanks in a nage:phrase is compressed

to one blank.

Blank characters may precede or follow the literal characters:

comma (,) and pound sign (#); however, these are not required.

As a reference example for discussion, assume that a data

collection contains one or more items authored by:

Larry John Smith

Smith is the surname.

mmes-initials has the form:

Ime-initiall name-initial2... name-initiall

a name-initial has one of the forms:
MI1111.4111MINIMIMOINIONM

given-name
laitial.

Using the second form, blanks may separate initial from the

associated period.

Referencing the example, the legitimate combinations of

Bans:initials are:
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Larry John
Larry
John
L. John
Larry J.
1. J .

L.
J.

The component parts of names-initials cannot be reordered. For
example, the following are not identical:

Larry J.
J. Larry

Some combinations of the second and third forms of namg=phrase *

are:

Smith, Larry J.
L.Smith
Smith,John

Sub-name is any combination of letters that begin a surname;
it must contain at least three characters. If, for example,
in addition to Smith, a data collection contains the item
authors with the surnames:

Smithee
Smithers
Smidt

then issuing the ants:ghase:

Smith

would locate only the author Smith. Issuing the namtzghEase:

Smith*

would locate the authors Smith, Smithee, and Smithers.
Issuing the nme=ghrase:

Smi

would locate the authors Smith, Smithee, Smithers, and Smidt.

Note: The # sign termination may be used in conjunction with
a surname only, not with a given name or initial.

4.1.2 TITLE/cORPORATE ASTUALCONFERENCE AUTHOR Attributes

The rules described in this section apply to the attributes:
title, corporate author, conference author. The title attri-
bute is used to exemplify all three; you can make the obvious
substitutions to interpret the other two.

The TITLE attribute is followed by a title:phrase which speci-
fies either the complete title of an item or selected words
from the title. A title-ghrase has one of the forms:
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title
S3&b=title1 sub:UAW . . sub-titleN

A title has the form:

wordl word2 , wordN

A word is a string of non-blank characters bounded by blanks.

Any contiguous string of blanks is compressed to one blank.

A sub-title has one of the forms:

1.9141
sub-word #

A sub-word must contain at least three characters.

Blank characters may or may not delimit the literal character

pound sign (#).

Fcr instance, assume an item entitled ',Neutron Scattering', is

contained in a data collection. Then issuing the

title:phrase:

Neutron Scattering

is the title reference. Some instances of sub-title references

that locate the same item are:

Neutron
Neat*
Neutron Scat#
Neut# Scattering
Neut # Scatter #
Scattering

The ordering of the words or sub-words comprising a
title:phrase is insignificant; the effect is the same. For

example, the reference:

neutron# scatter#

locates items entitled:

Scattering of.Neutrons
Scattered Neutrons
Neutron Scattering

Fmk! tgIle:phrase referencing, SPIRES incorporates a technique

that produces a more efficient item search. This technique
alloys deleting those character patterns that contribute
negligible information to SPIRES for use in performing au item

title search. When you issue a title:phrase, it is scanned by

SPIRES for specific character constructions. These construc-
tions are converted to blanks prior to searching within the
data collection; a string of contiguous blanks is always com-

pressed to one blank. These same conversion rules are applied

to a title when it is incorporated into a data collection; this

enables consistent pattern matching during a Search. Those

constructions normally converted to blanks are:
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Any character other than an alphabetic or a numeric.

Any word that is a pure number.

Any of the words contained in the SPIRES exclusion list.

Any of the words contained in a data collection specific
exclusion list.

Details concerning these constructions are enumerated below.

1. Any character other than an alphabetic or a numeric; for
example:

1

)

Exceptions to this rule are:

A. A pound signs (#) is retained.

B. 4 single dash (hyphen) is retained; a contiguous
string of more than one dash is reduced to a
blank. For example:

A-B

is retained intact whereas

A--B

is reduced to

A B

2. Any word that is a pure number; it can have one of
three forms:

A. Integer: a string of one or more digits; for
example:

5
397

B. Decimal: a string of one or more digits includ-
ing an associated period; for example:

.37
32.86
994.

C. Fractional: two integers each of one or more
digits separated by a slash; for example:

1/2
18/32
5/199

3. Any of the words contained in the SPIRES exclusion
list found in Appendix A.



4 Any of the words contained in a specific exclusion list
associated with the particular data collection being
searched. This list is specified by the Manager vhen a
data collection is being established. For examplee,
assume that a data collection contains bibliographic
information pertaining to the field of History. The
word:

history

could be placed on an exclusion list as it might not
provide any helpful information to aid SPIRES in
searching for a title as: "History of World War II".

The above rules specify those classes of character construc-
tions which are converted to blanks before a title search is
initiated. For some data collections certain character pat-
terns, which would be converted to blanks, must be retained.
A Manager can select additional processing rules that allow
retaining those particular character patterns. Listed below
are the current set of additional processing rules:

1. Within a word containing at least one alphabetic
character, a period which is immediately followed by a
digit is retained. For example:

.18EV

2. Any of the words contained in the SPIRES exclusion
list (see point 3. above) can be retained by appear-
ing in an inclusion list associated with the particu-
lar data collection being searched. For example:

able
be
plus
versus

3. An asterisk, *8 is retained.

4.1.3 TOPIC Attribute

Frequently, a title indicates the gross contents of an item.
This is especially true for nonfiction works. A topic indi-
cates one of the salient subjects described within the context
of an item.

There may be more than one topic associated with an item. For
example, a book entitled "Voyage to the Moon". might have the
associated topics:

liquid oxygen
craters
gravity
meteorites

The Manager may associate a list of topics with an item when
it is included in a data collection.



A TOPIC attribute is followed by a topic:phrige which has one
of the forms:
forms:

topic
sub=lopic #

A suktopic must contain at least three characters. Blank
characters may or may not delimit the literal character pound
sign (#).

topic and suh=topic both have the fora:

wordl word2 wordN

A word is a string of non-blank characters bounded by blanks.
Any contiguous string of blanks is compressed to one blank.

As an example, the following topic and suhztopic requests would
locate the same item:

liquid oxygen
liquid oxy#

The use of the terminating pound sign (#) character is more
restrictive than its usage in a title request (see section
4.1.2). Within a titlft:phrase any number of sub-words may be
issued, each using a pound sign terminator. Within a
topic-phrase only one pound sign may be used as a terminator.
For example, the following is an illegal topiczphrase request:

liq# oxy#

More details concerning this illegal request construction are
presented in section 4.3.13.

4.1.4 CITATION Attribute

Frequently, items will cite other related reference material.
These reference citations will appear either in context as
footnotes or as an appended reference bibliography. Given an
item in hand, it is an easy matter to look backwards in time
for related reference material using the noted citations. The
same is true if an item (document) in a data collection con-
tains the equivalent reference citation information.

A Citation Search, however, allows you to look forward in time
for reference material. Given a specific item, this style of
searching enables you to locate all other items in the data
collection which, in turn, cite the given item as reference
material. Although the idea of citation searching is general
in scope, this facility can be applied only to those collec-
tions for which the Manager has included citations (e.g. SLAC
preprints).

A CITATION attribute is followed by a citation-phrase which has
the form:

journal volume , pale

The comma separators may be preceded or followed by blanks,
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although blanks are not required.

jarnal is a five-letter abbreviation of a technical journal

name; the non-abbreviated form is not allowed. A complete

list of these names and their associated abbreviations is

found in the two volume document "CODER for Periodical Titles".

Sone examples of abbreviations and their respective journal

names are:

PRLTA Physical Review Letters
PHRVA Physical Review
NUCIA Nuovo Cimento
APNYA Annals of Physics (N.Y.)

NUPHA Nuclear Physics

A complete list of the common CODEN abbreviations used in the

PREPRINT data collection is found in Appendix B.

volume is the volume number of the specified journal.

mg is the page number of the specified volume.

ExamEles of a citation:Arase are:

PRLTA, 18, 519
PHRVA, 125, 1067

NUCIA, 44, 726
APNYA, 11, 1

NUPHA, 131, 668

4.1.5 DATE Attribute

A date is associated with every item. This might be,

for example, the date of item publication or that date the

item was incorporated in the data collection.

A DATE attribute is followed by a dats:Arase which has one oc

the forms:

date
FitOM date1 THRU date2
FROM 4ate1 THROUGH date2

BEFORE date
AFTER date
SINCE date

Date identification in SPIRES is accurate only to a half month.

For example, all of the following:

January 1
January 10
January 15

mean the first half of January. As a second example, all of

the following:

January 16
January 23
January 31

mean the last half of January.
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The forms using THRU and THROUGH have an identical meaning. As
an example:

July 1967 THRU October 1967

implies

July 1, 1967 THROUGH October 31, 1967

The forms using AFTER and SINCE have an identical meaning.

A date can assume one of the forms:

sim-dd-u mIlidd//y
mm-y/ LIVII
II
month du, year
month , year
month year
month 'year
121E

mm is a one or two-digit integer denoting month.

dd is a one or two-digit integer denoting day.

II is a two-digit integer denoting year.

month is the name of the month. It can be the complete word as:

October

or any abbreviation consisting of leading characters using at
least the initial three, such as:

Oct

day is a one or two-digit integer denoting day as:

19

Tear is a two or four-digit integer denoting year as:

1967
67

date must contain a /gar component; for instance

July THRU Oct 1968

is incorrect. It does not mean

July 1968 THRU Oct 1968

If a /gdE component is omitted, the current year is assumed.

date components (month, day, year) must be separated by at
least one blank character or one of the allowed spacing
characters: dash (-), slash (/), comma (,), apostrophe (I).
Additional blanks may be interspersed between components and
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ing are considered

June 17,1964
June 17, 1964
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wherever desired. For example, the follow-
identical:

Examples of all the above forms are:

1-15-67 .10/11/62
8-55 11/68
65
July 17, 1962
Feb , 63
March 1940
Sep '6,3
1959

4.1.6 ID Attribute

Normally a data collection requires some amount of revision.
It is the responsibility of the Manager of a collection to per-
form this function. For possible subsequent revision, it is
convenient to allow each item to be located and interrogated.
Therefore, every item can be assigned a unique identification
name. An ID Search can be performed applying a specified name.

An ID attribute is followed by an id-name. An id-name is any
combination of characters. Blanks may not be imbedded within
the character string.

Examples of an id-name are:

729
Hz
A122
345QS
12.78-5

4.2 Consund Search Requests

As stated earlier, a SPIRES session is initiated by the system
issuing the prompt:

SEARCH?

To, in fact, select the Search facility you responded with the
name of a data collection. For example, if you wanted to
interrogate a set of Computer Science items you might have
responded as:

SEARCH? compsci

SPIRES would then have responded with

FIND?
v

If you were interested in locating a particular author, you
might have responded with:

FIND? author smedley nop
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SPIRES would have issued a response like:

AUTHOR SEARCH FOR... SMEDLEY NOP
10 ITEMS ACCUMULATED

The above is a valid interactive sequence if you want to per-
form only a simple search. That is, if you want to locate a
subset of items only by specifying a single attribute as
Author or Title. You may want, however, to locate a subset of
items by combining single search requests into a compound
request. In the example above, after the tally:

10 ITEMS ACCUMULATED

is issued, SPIRES then re-prompts you with a single question
mark:

The criteria for specifying a search may be, at this point,
either expanded or constrained.

1.2.1 Logical Search Reguest Combinations

Tc expand a search you can logically combine requests with an
OR connector. For example, if you wanted all the items written
by either Smedley Nop or Garfu Snarf, your response to the
question mark prompt, in the example given above, would have
been:

? or author qarfu snarf

SPIRES would then have issued:

AUTHOR SEARCH FOR GARFU SHARP
14 ITEMS ACCUMULATED

which enumerates the total number of located items by either
author, not the accumulated number by Mr. Snarf.

Alternatively, if you wanted all the items written by Smedley
Nop after July 1965, your response to the question mark prompt
would have been:

? and date after July 1963

SPIRES would then have issued:

DATE SEARCH FOR... AFTER JULY 1965
6 ITEMS ACCUMULATED

which enumerates the total number of items written by Mr. Nop
after the specified date.

When a question mark prompt is issued, SPIRES assumes that the
user will respond with a subsequent "and" connected response.
Therefore, the following responses are considered identical:

? and date after July 1965
? date after July 1965
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That is, you are not required to explicitly issue the "and"
connector. The "or" connector is always required.

There is a third connector, the "not", which may be used in
conjunction with an "and".

For example, the following two responses are considered

equivalent:

? and date after June 1965
? and not date before July 1965

The latter response could also be issued, assuming the implicit

"and" connector, as:

? not date before July 1965

A compound search does not have to be limited to two requests.

Many criteria may be selected which expand and constrain the
search to suit your needs. For instance, using requests from

the above examples, a search interactive sequence might be:

FIND? author smedley nop
AUTHOR SEARCH FOR... SMEDLEY NOP
10 ITEMS ACCUMULATED
? or author garfu snarf
AUTHOR SEARCH FOR... GARFU SNARF
14 ITEMS ACCUMULATED
? and date after July 1965
DATE SEARCH FOR... AFTER JULY 1965
8 ITEMS ACCUMULATED

It is not necessary to issue each criterion request as a
discrete input. More than one request may be presented in thA

same physical input line as:

FIND? author smedley nop and date 1967

4.2.2 Physical Line Continuation
Am...mmommimammimmmomme 011.
Sometimes it is not possible to contain an entire search
reguest on a single physical line. In this case a physical

line can be logically extended by terminating it with a
special continuation mark (a) which must be issued immediately
before depressing the RETURN key. The following is an example

showing the use of this facility:

? and author amy yupyup and date after
? april 238 1962

The continuation mark is changed by SPIRES to a blank charac-

ter. An implication of this is that the 8 should be issued at

the end of, not in the middle of, a word; otherwise, the

results might not be as expected.

4.2.3 Parenthetical Request Grouping

4111MIMMI01111, AIIMPIMMOM.MmimMID

Any combination of the three connectors "and", "or", and "not"
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can te used in a single search request. Because of this, you
must know the hierarchy of evaluation that SPIRES assumes when

processing a compound request. This order is:

NOT
AND
OR

Using parentheses only for illustration to indicate the group- 4

ing, SPIRES assumes:

author brown and author white or author green

is grouped as:

(author brown and author white) or author green

As another example:

author brown or author white and author green

is grouped as:

author brown or (author white and author green)

As a third example:

author brown or author white not author green

is grouped as:

author brown or (author white not author green)

In the above example, there is an implied "and" that precedes
the "not" connector. This illustrates the use of an implicit
"and" imbedded within a compound request.

Ycu may modify the normal grouping of requests that SPIRES
assumes, using parentheses pairs to explicitly specify your
own search request grouping requirements. For example, where
the compound request:

author brown or author white and author green

is naturally grouped by SPIRES as

author brown or (author white and author green)

You may modify this grouping by explicitly entering
parentheses, for example, by issuing the request:

(author brown or author white) and author green

4.3 RUM k4ijsory lessagIE

Vhen you are interactively searching, situations arise which
require SPIRES to issue advisory messages. These situations
occun because of limitations in the prototype version of
SPIRES, a failure to satisfy a search request, or a Searcher
input error.
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4.3.1 mul Search Words

For searching purposes all of the words in an itea title will
not necessarily have the same content value. Those that have
negligible search content are ignored by SPIRES. It was stated
in section 4.1.2 that this class of words is contained in a
title word exclusion list. If any of these "excluded,' words
appear in a Title request, SPIRES indirectly informs you that

they are being ignored for searching considerations. For

example:

? and title the decline and fall of practically everybody
TITLE WORD SEARCH FOR DECLINE FALL PRACTICALLY EVERYBODY

If all the title words have low search content value, then the
advisory commentary is:

ALL TITLE WORD(S) HAVE NO SEARCH CONTENT;
SEARCH PHRASE IS IGNORED.

4.3.2 CITATION Format

As described in section 4.1.4, the form of a Citation search
phrase must be:

journal, volume, page

If you do not adhere to this format, SPIRES issues you an
advisory message. For example:

? citation 18, prlta, 519
CITATION SEARCH FORMAT IS JOURNAL, VOLUME, PAGE.

You may now re-issue the Citation request.

4.3.3 DATE Ilmalt

The different forms for a dAte=aragg are specified in section
4.1.5. The normal sequence for the component parts of a date

is:

month day year

SPIRES does, however, recognize the European or military date
style where the day component precedes the month component.
For example:

? and date before 1 July 1967
DATE SEARCH THRU JUL - 1 - 1967

If there is an ambiguity in the date, SPIRES assumes a month-

, day interpretation. For instance, SPIRES interprets

12-3-65

as

Dec 3, 1965

not



Mar 12, 1965

3.4 AUTHOWITIELUTIC Search Termination

An Author, Title, or Topic search phrase say be shortened with
the termination symbol, #. At least three characters must
precede the use of a # symbol. SPIRES responds with an
advisory message, then re-prompts if only one or two characters
precede the # symbol.

4.3.5

Example:

FIND? author fa#
3 OR MORE CHARACTERS MUST PRECEDE I.
FIND?

CITAIIMIR Search Termination

Some of the search phrases, for instance a Topic, can be
shortened with the termination symbol, I. This is not allowed
for a CITATION or an ID search phrase. If you have erroneously
done so, SPIRES issues an advisory message followed by a re-
prompt.

Example:

FIND? citation phrva, 1241
CITATION SEARCH PHRASE CANNOT BE TERMINATED WITH #.
-FIND?

Example:

? and id 3221
ID SEARCH PHRASE CANNOT BE TERMINATED WITH I.

4.3.6 DATE Search Restriction

If you select a DATE criterion either as a single request or
as the first portion of a compound request, SPIRES will not
locate any items. Instead, the interactive sequence will be
as-follows:

FIND? date after august 1963
DATE SEARCH AFTER SEP - 1 - 1963
0 ITEMS ACCUMULATED
FIND?

The last prompt, FIND?, indicates that you may re-initiate
your search.

4.3.7 NOT Connector Search Restriction

If you select a NOT connector as the first word in either a
single or compound request, SPIRES will not locate any items.
Instead, the interactive sequence will be as follows:

FIND? not author morpheus
AUTHOR SEARCH FOR... MORPHEUS



0 ITEMS ACCUMULATED
FIND?

4.3.8 Null Initial small Results

You might select an initial set of search criteria that results
in an accumulated item count of zero. The effect of this
is much the same as is specified above in section 4.3.6.

. For example:

.

*

FIND? author starque nacqued
AUTHOR SEARCH FOR... STARQUE NACQUED
0 ITEMS ACCUMULATED
FIND?

The last prompt, FIND?, indicates that you may re-initiate
your search.

4.3.9 Null Intermediate Search Results

Sometimes, in an effort to constrain a search by imposing
multiple criteria, the number of accumulated items reduces to
zero. SPIRES offers you a choice at this point: either you
can accept the null results or you may back up to the previous
accumulated search results. The following is an example of
this facility:

FIND? author smedley nop
AUTHOR SEARCH FOR... SMEDLEY NOP
10 ITEMS ACCUMULATED
? or author garfu snarf
AUTHOR SEARCH FOR... GARFU SNARF
14 ITEMS ACCUMULATED
? and date before 1958
DATE SEARCH THRU 1957
0 ITEMS ACCUMULATED
BACKUP?

*

If, at this point you answered "yes", the effect would be:

BACKUP? yes
SEARCH RESULTS RESET TO LAST 14 ITEMS.

As an alternative to "yes", you may depress the RETURN key.
You can now continte modifying your search as you desire.
If, however, .at the point that "BACKUP?" was prompted you
answered "no", the effect would be:

BACKUP? no
FIND?

As an alternative to "no", you may depress the ATTN key. You
are now ready to initiate an entirely new set of searching
criteria.

If you do not respond to the BACKUP? prompt with one of the
following:

yes
AO
<RETURN>
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<ATTN)

then SPIRES re-prompts you with BACKUP?. An example follows:

BACKUP? maybe
BACKUP?

4.3.10 gicessize Accumulated Items

There is currently an upper limitation on the number of
accumulated items of 1000. If the results of a search exceed
this number, SPIRES reacts by prompting an advisory message.
The following is an example of this situation:

FIND? author mouse or author duck
AUTHOR SEARCH FOR... NOUSE
AUTHOR SEARCH FOR... DUCK
572 ITEMS ACCUMULATED
? or author horse
TOO MANY ITEMS WERE ACCUMULATED FOR THE CURRENT SEARCH.
SEARCH RESULTS RESET TO LAST 572 ITEMS.

You may now issue more searching criteria.

4.3.11 Multi-line Bequest Errors

Normal SPIRES processing requires retaining not only the
current user input line but also the prior one. When an
apparent error situation arises, SPIRES always reprocesses the
request to allow adequate determination of the fault. Using

continuation marks, a request may be composed of two or more

physical lines. If a line is composed of more than one line

when an error situation arises, SPIRES will be unable to re-
process the entire request for error analysis. SPIRES then

issues the advisory message sequence:

UNABLE TO LOCATE ERROR.
SEARCH RESET TO LAST n ITEMS.

4.3.12 Ingoiplete Search Realest

If SPIRES receives an incomplete search request from you,
probably either one of two situations has occurred. You might

have anticipated extending the request to a subsequent line
but you neglected to issue the continuation mark, or there was

a syntax error in your request. For example:

FIND? author disney, w. and topic
THE PREVIOUS LINE IS INCOMPLETE.
CONTINUE?

If, at this point, you either issued the reply "yes" or simply
depressed the RETURN key, the result would be:

CONTINUE? yes

In this case, SPIRES would have assumed that the 3 symbol had
been neglected on the previous line.
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If, however, you replied "no", the result would be:

CONTINUE? no
SEARCH RESET.
FIND?

4.3.13 Multiple Pound Sign Terminators

Within a single Topic request only one pound sign terminator,

II, may be used to reduce the length of a Iggis:phose. If you

do issue more than one It symbol, SPIRES will respond with an

advisory message. For example:

FIND? topic ext# sens# pera
SENS* PERC# HAS BEEN IGNORED.

TOPIC SEARCH FOR... UT*

4.3.14 Excessive Coupound Grouping

In section 4.2 you were shown how to group compound search

criteria by using left and right parentheses. An example of

this is:

? (author brown or author green) and author black

The above is an example of simple grouping. More complex

grouping can be specified by nesting the parenthetical groups.

In the examples to follow, each of the letters Q, Re S, A, B,

C, D, E, F, and G are used to represent a simple search

request. An example of a two-level grouping is:

? ((A or B) and (C or D) and E)

If there are more than five levels of nested parenthetical

groups, SPIRES reacts by prompting an advisory message. A

situation such as this might arise as follows:

FIND? (Q or R) and S
SEARCH FOR... Q

SEARCH FOR... R

SEARCH FOR... S

15 ITEMS ACCUMULATED
? Pt and (B or (C and (D or (E not F))))

TOO MANY PARENTHETICAL GROUPS USED IN THE CURRENT SEARCH

REQUEST.
SEARCH RESULTS RESET TO LAST 15 ITEMS.

You may now issue more searching criteria.

4.3.15 Unindexed Attributes

Generally, a large number of attributes comprise an item in a

data collection. There is no limit on this number. For

bibliographic data an item might assume 25-100 attributes. The

number of indexed attributes, however, is normally quite small,

in the range of 6-10. AS specified in section 4, it is only

an indexed attribute for which a search request can be issued.

The list of available indexed attributes are:



AUTHOR
TITLE
TOPIC
CITATION
DATE
ID
CORP
CONF
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(Corporate Author)
(Conference Author)

A data collection does not necessarily contain all of the

above as indexed attributes. If you issue a search request,

using one of the above, and it is not indexed for the collec-

tion being interrogated, SPIRES responds with an advisory

message. For example:

SEARCH? eric
FIND? citation phrva, 788 1050
CITATION SEARCH /S UNAVAILABLE FOR THIS COLLECTION

FIND?

4.3.16 Searcher Ant Errors

If you have made an error when issuing a search request, SPIRES

vill prompt with an advisory message to inform you of this.

Example:

FIND? toopic zoology
SYNTAX ERROR.
FIND? MAY NOT BE FOLLOWED BY TOOPIC.
SEARCH RESET.
FIND?

Example:

FIND? title aargh
SEARCH FOR TITLE... AARGH
27 ITEMS ACCUMULATED
? author abercrombie and fitch
SYNTAX ERROR.
AND MAY NOT BE FOLLOWED BY FITCH.
SEARCH RESULTS RESET TO LAST 27 ITEMS.

This last example illustrates a common source of user error.
Within a compound request an attribute name, in this case

"author", is not implied across the logical connector

(and, or, not) boundary. The connector "and" should have

been followed by "author".

4.3.17 pesolving Text Ambiguities

Sometimes it is not possible for SPIRES to differentiate
between vhat seems tl it as a syntax error, yet what seems to

you as a valid request. For instance, let the following be a

search request:

? title A History of America, 1890-1940

From SPIRES' viewpoint, the first title word "A" is identical

vith the abbreviated form for the attribute "author". SPIRES
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then issues the advisory message:

TITLE MAY NOT BE FOLLOWED BY A

To resolve the problem, it is necessary for you to delimit the
text portion of the request with quote marks. This may be done
as follows, using double quote characters:

? title "A History of America, 1890-1940"

Sometimes the text itself contains quote marks; in this case
the single quotes should be used as in the following example:

FIND? title "A Study of 'Marceau",

The three most common words that might cause text ambiguities

are:

a
and
or

Other words that might cause ambiguities are the names and
,abbreviations of attributes.

44 Ex21icit Request Backup

In section 4.3.9 you were shown an instance of SPIRES issuing
the BACKUP? prompt. This prompt is issued when an intermediate
search produces an accumulated item count of zero.
Sometimes, when an intermediate search produces a positive
accumulated item count, you might be dissatisfied with
the results. If this situation occurs, you may explicitly
issue a BACKUP request. The effect of this is to nullify
the last search request (simple or compound) and allow you
to re-initiate a new request. An example follows:

FIND? topic asteroid
TOPIC SEARCH FOR... ASTEROID
592 ITEMS ACCUMULATED
? and topic interplanetary travel
TOPIC SEARCH FOR... INTERPLANETARY TRAVEL
1 ITEMS ACCUMULATED
? backup
SEARCH RESET TO LAST 592 ITEMS.

At this point the effect of the "Interplanetary Travel" request
has been nullified and you may issue a subsequent request.

4.5 Explicit Search Re-Initiation

During searching you might decide to terminate the current
search sequence and initiate a new sequence. There are
different reasons for wanting to start a new sequence; for
instance, if you are not pleased with the results of the cur-
rent search. A more normal situation is:

1. You have temporarily interrupted searching for typing,
printing, or displaying the results.
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2. You are now continuing with the searching sequence.

3. You are, however, satisfied with the final results and
you wish to restart a new search.

Any time SPIRES issues one of the following prompts:

FIND?

OPTION? (see section 3.1)

you can respond with a RESTART command. For example:

? restart

SPIRES terminates the current search sequence and initiates a
new one by responding with the prompt:

FIND?

Using the RESTART command implies that you intend to continue
searching in the same data collection.

If you want, instead, to start a new search in a different
data collection, it is necessary for you to issue a SEARCH
command as:

SEARCH data-collection-name

Details concerning the use of this command are provided in
section 4. An example follows:

FIND? search philosophy

If you issue a SEARCH command without including a data collec-
tion name, you are prompted with an advisory message. For
example:

SUPPLY DATA COLLECTION NAME
NAME?
CPTION? search
FIND?

4.6 Other Commands

When either of the prompts:

FIND?

is issued by SPIRES you will normally respond with a search
request. Occasionally you might issue a BACKUP or RESTART
command in response to a ? prompt. You may also issue, when
prompted, any of the following commands which are not part of
the Search facility:

SEARCH
TYPE
PRINT
DISPLAY
TO OPERATOR



A

TO SPIRES
EXIT
RILTEN
LOGOFF
CLEAR
SET
SHOW NEWS
SHOW OPTIONS
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Issuing a SEARCH command allows you to start interrogating

another data collection.

After issuing a TYPE, PRINT, DISPLAY, or MUTER command,

if you wish to continue searching you must re-issue a SEARCH

command. After issuing a TO OPERATOR, TO SPIRES, CLEAR, SET,

or SHOW command, SPIRES automatically returns control for

searching. For either style of interrupt, when SPIRES returns

control, you will have retained your place in the searching

sequence.

After issuing an EXIT command, if you wish to continue search-

ing you must re-issue a SEARCH command. However, for this

style of interrupt, when control is returned to SPIRES, you

will have lost your place in the searching sequence. A new

search will be initiated.

After issuing a LOGOFF command, your terminal is automatically

disconnected from the Computing Utility. If you wish to con-

tinue searching you must again follow the Sign-On procedure as

detailed in section 2.1.
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gut2ut Facility

A common style of SPIRES operation is to alternate between the
Search and Output facilities. You first formulate a search
sequence which results in a set of accumulated items. You then
want to see the contents of the located items. You gain access
to the Output facility by issuing one of the commands:

TYPE

Currently, in SPIRES, there are only two basic output formats
in which the contents of an item can be presented. A more
generalized formatting capability is being implemented, and
will be available for your use in the near future.

When you issue a TYPE command, SPIRES transmits the contents
of the accumulated items to the 2741 Typewriter Terminal.

There are two basic formats for text presentation. The first
format includes data for only six of the attributes contained
in a bibliographic item. These attributes are:

AUTHOR
TITLE
AFFILIATION
REPORT NUMBER
NUMBER OF PAGES
EATE

The second format includes data for the same six attributes
plus all other attributes contained in the item. You select
the second format by issuing the command:

TYPE EXTENDED

instead of the short form of the command.

The contents of all the accumulated items are presented in a
dated order: the most recent, the next most recent, etc. The
following is an example of the short format presentation. The
example is not taken from an actual data collecction. It is
instructional, however, in the sense that it shows the struc-
ture of an output format.

TITLE: COMPUTING AND THE AGED IN OUR SOCIETY
AUTHOR: S. Behr
AFFILIATION: Geritol Glen College
REPORT NUMBER: 100/111
NUMBER OF PAGES: 39
DATE: Jan 14, 1969

Text ComEletion

After all items have been typed, SPIRES issues the prompt:

CPTION?

At this point you may issue any of the available commands.
Two of the allowed commands, of course, are SEARCH and RESTART.
Re-selecting either of these commands allows you to restart
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another Search-Output cycle. -.

A complete list of the commands you may issue in response to

an OPTION? prompt is:

TYPE
PRINT
DISPLAY
SEARCH
RESTART
EXIT
BUTEN
LOGOFF
TO OPERATOR
TO SPIRES
CLEAR
SET
SHOW NEWS
SHOW OPTIONS

After issuing a SEARCH commando if you wish to re-initiate
the Output facility you must re-issue a TYPE command.

If you wish to issue another Output command* there is only one
meaningful choice at this point. If you had issued a TYPE
command you can issue a TYPE EXTENDED* and vice versa.

After issuing an EXIT or HUTU command you are transferred to

HILTEN control.

After issuing a LOGOFF command, your terminal is automatically
disconnected from the Computing Utility. If you wish to re-

activate SPIRES, you must again follow the Sign-On procedure

as detailed in section 2.1.

After issuing any other command you are again prompted with

OPTION?.

5.2 Text Interruption

As the text is being typed at the terminal you might decide

that you have seen enough. You may terminate this typing

sequence by depressing the ATTN (attention) key. Typing of the

current line is then terminated* a sequence of three periods

is typed, and SPIRES issues an OPTION? prompt. For example:

AUTHOR: Toad, H.
TITLE: SEX AND THE SINGLE FR...
OPTION?

At this point you may issue any of the available commands.
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6. Command agilit/

This facility encompasses a set of unrelated features. You do
not explicitly select the entire Command facility to operate
in; instead, you request the individual features. You can
select these features by issuing the proper command in response
to one of the prompts:

SEARCH?
OPTION?

This was described in section 3. In addition, these same com-
mands can be issued in response to the Search option prompts:

FIND?

The list of available commands is:

EXIT
LOGOFF
NILTEN
CLEAR
SET
SHOW NEWS
SHOW OPTIONS
TO OPERATOR
TO SPIRES

The use of the EXIT, LOGOFF,
section 2.

The use of the SHOW NEWS and
in sections 3. and 3.2.

and NILTEN commands is detailed in

SHOW OPTIONS commands is detailed

Implementation of the CLEAN and SET cymmands is currently
in progress. Therefore, the use of these features is
not described in this version of the document. These commands
may not be recognized by SPIRES.

In addition to the available list of commands, you also have
the ATTN (attention) typewriter key available for your use.
ATTN is used as a system interrupt facility. When you depress
ATTN, SPIRES responds by typing a series of three asterisks;
it then re-prompts you with the last issued prompt. This
response is identical whether or not you have already started
replying to the prompt. For example:

OPTION? sur***
OPTION?

6.1 TO OPERATOR Command

This command exactly duplicates the facility available in the
MILTEN sub-system. Briefly, it allows you to send messages to
the console operator of the Stanford Computation Center Compu-
ting Utility. A detailed description of this feature is found
in the Stanford Computation Center User's Manual. To use the
facility, you issue the command:

TO OPERATOR messagg
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message is any appropriate character string.

6.2 TO SPIRES Command

This command allows you to send messages to the SPIRES project
personnel. These messages say contain information such as
helpful hints, complaints, questions, or unlimited praise of
the system. To use this feature, you issue the command:

TO SPIRES text

text is any single or multi-line character string. After you
terminate a line by depressing the RETURN key, SPIRES prompts
you for subsequent text lines. For example:

CPTION? to spires This is the first text line
TO SPIRES? and this is the second text line

SPIRES continues to issue the TO SPIRES? prompt until you
respond by simply depressing the RETURN key or the ATTN key.
SPIRES, in turn, responds by re-prompting with that prompt to
which you initially reacted with the TO SPIRES request. To

continue the above example:

CPTION? to spires This is the first text line
TO SPIRES? and this is the second text line
TO SPIRES? <depress RETURN or ATTN>
CPTION?

If some text has been typed on a line and you depress the
attention key, ATTN, that line of text is deleted. SPIRES
responds to ATTN by typing a sequence of three periods, then
re-prompting with TO SPIRES?. The following is an example:

? to spires Erroneous messa...
TO SPIRES?

If you wish to delete the entire "to spires" message, you reply
"erase" in response to the TO SPIRES? prompt. SPIRES responds
by re-prompting with that prompt to which you initially reacted
by requesting a TO SPIRES message. An example follows:

FIND? to spires This is the first text line
TO SPIRES? erase
FIND?

6,2.1 SPIRES Personnel Responses

The text of a TO SPIRES response may be any question that
might clarify a situation not covered to your satisfaction in
the reference manual. /f you expect an answer to your ques-
tion, the TO SPIRES text must include your name, a telephone
extension (if local to the Stanford community), and a mailing

address.. Personnel associated with the SPIRES project will
provide an answer to your question and send it as a reply to
the mailing address indicated.

6.3 Supervisory Function

In addition to the facilities described in the previous
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sections( the Command option also performs another function.
It acts xn a general purpose supervisory capacity for all of
the SPIRES options. In such a capacity it communicates with
you, when necessary, by issuing advisory messages.

6.3.1 Tabs Control

A facility for setting and clearing tab stop positions on the
2741 Typewriter Terminal is not yet implemented for use within

SPIRES. The comparable facility is, however, available for
your use under WILBUR control. See a description of the tabs
feature in the WYLBUR manual, Appendix E of the Stanford Compu-
taticn Center User's Manual. Although you set the tab posi-
tions under WILBUR control, you may depress the TAB key while
typing under SP/RES control. While typing a line, if you de-
press the TAB key more times than the requested number of tab
positions, SPIRES issues the advisory message:

USE OF ONSET TABS.

The line is ignored and you are re-prompted with the last
prompt.

6.3.2 =limiter Imatamtat Error

While you are typing, an electrical or mechanical failure
might occur. If this results in one or more characters being
imprcperly transmitted, SPIRES issues an advisory message:

I/0 ERROR OCCURRED; RETYPE LAST LINE.

6.3.3 Inactive SPIRES lystm

Section 2.1 describes the terminal "Sign-On Procedure". As a

last step in this procedure, WILBUR issues the prompt:

COMMAND?

To use the SPIRES sub-system your rezponse is:

COMMAND? spires

At this point, if SPIRES is not active you are issued the
following advisory message:

SPIRES: ILLEGAL

You are then re-prompted with COMMAND?.

Subsequently, if you are interacting under MILTEN control and
are prompted with:

SYSTEM?

you can respond with:

SYSTEM? spires

At this point, if SP/RES is not active you are issued the
following advisory message:
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SPIRES: NOT AN ACTIVE SYSTEM

6.3.4 SPIRES Processor Failure

If for any reason there is a processor failure which leaves

SPIRES unable to continue its functions for you, the following

advisory message is issued:

ERROR IN PROCESSING; YOU ARE BEING SIGNED OFF SPIRES.

Process control is then returned to MILTEN. You can, if you

wish, recall the SPIRES processor. However, initiating an

identical user-SPIRES interactive sequence will probably cause

you to be signed off SPIRES again.

A processor failure might occur which leaves SPIRES unable to

continue functioning for any of the active users. Process con-

trol is returned to MILTEN; you are issued the advisory

message:

THE SYSTEM YOU WERE USING HAS DIED

(God Bless Its Soul)
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Appendix A

Following are three SPIRES exclusion word lists. The first
list is used to facilitiate TITLE, CORPORATE AUTHOR, and
CONFERENCE AUTHOR request searching. The second is an addi-
tional list of words for CORPORATE AUTHOR. The third is an
additional list of words for CONFERENCE AUTHOR. See section
4.1.2.

a, able, ably, about, above, accompany, accord,
according, acrOss, actual, addition, address,
affect, after, afterward, again, against, ago,
ahead, aid, allowed, allowing, allows, almost,
alone, along, already, also, although, always, am,
amid, among, an, and, another, any, anything,
apply, are, around, as, ask, asked, asking, at
away, based, be, been, became, because, become,
before, began, begin, begins, behind, being,
believe, below, beneath, beside, best, better,
between, beyond, bring, bringing, brings, brought,
but, by, came, can, cannot, caused, causing,
certain, clearly, co., come, comes, coming,
consider, corp., could, dept., despite, did, do,
does, doing, done, don't, down, due, during, each,
easy, easily, either, else, enough, especial,
etc., even, ever, every, everything, except,
far, farther, few, fewer, finally,
finding, finds, follow, for, forth, forthcoming,
found, from, front, fulfill, full, fully, further,
gave, get, gets, getting, give, given, giving,
go, goes, going, gone, good, got, had, happen,
has, have, having, he, hear, her, here, hers,
herself, him, himself, his, how, however, if, in,
include, indeed, inside, instead, into, involve,
is, its, it's, itself, keep, keeping, keeps,
kept, knew, know, knowing, known, knows, largely,
last, late, lately, later, lease, leave, less, let,
lets, letting, like, likely, likes, little,
long, longs, look, looking, low, ltd., made,
make, makes, making, many, may, me, mere, merely,
might, more, moreover, most, much, must, my,
myself, near, nearly, need, needed, needs,
neither, never, nevertheless, next, no, none,
nor, not, nothing, notwithstanding, now,
nowhe:e, of, off, often, oh, on, once, one, only,
onto, or, other, others, otherwise, our, out,
outside, over, overcome, overly, own, owning,
owns, partly, pending, per, perhaps, plus,
possible, put, quick, quickly, quite, rather,
readily, really, regard, relate, result, return,
said, same, sat, save, saved, saves, saw, say,
says, see, seeing, seem, seems, seen, sees, series,
several, shall, she, should, shown,
since, sit, sits, sitting, so, some, something,
sometime, soon, still, stood, such, sure, take,
taken, takes, taking, than, that, the, their, them,
themselves, then, thence, there, thereby, therefore,
therein, these, they, this, those, though, through,
thus, times, together, to, too, took, toward,
towards, tried, try, uader, undergo, underneath,
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unless, until, up, upon, us, use, using, usual,
usually, various, vary, versus, very, via, vs,
want, was, we, went, were, what, whatever,
when, whenever, where, whence, whereas,
whereat, whereby, wherefore, wherein,
whereof, whereto, wherever, whether, which,
whichever, while, whither, who, whole, wholly,

whoa, whose, why, with, within, won't, would,
yes, yet, you, your, yours, yourself

academy, association, college, committee, company,
corporation, council, district, incorporated, institute,
institution, limited, society, university

assembly, commission, conference, congress, convention,
demonstration, international, meeting, national,

paper, presentation, seminar
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Appendix B

The following is a list of journal names and their associated
CCDEN abbreviations. This list contains those journals
frequently referenced by the physics community at the SLAC
facility, Stanford, California. See section 4.1.4.

ACTA PHYS. AUSTRIA. APASA

ACTA PHYS. AUSTRIA. SUPPL. APAUA

ACTA PHYS. POLON. APPDA

AMERICAN J. PHYS. AJPIA

AM. PHYS. SOC. BULL. see BULL. AM. PHYS. SOC.

ANN. INST. HENRI POINCARE AIHPA

ANNALEN PHYS. (GERMANY) ANPYA

ANNAIES PHYS. (FRANCE) ANPHA

ANNALS PHYS. (NEW YORK) APNYA

ANN. MATH. ANMAA

ARK. FYS. AFYSA

ASTRCN. J. ANJOA

ASTROPHYS. J. ASJOA

AUST. J. PHYS. AUJPA

BULL. AMER. PHYS. SOC. RAPSA

CAN. J. PHYS. CJPHA

COMMUN. MATH. PHYS. CMPHA

DOKL. AKAD. NAUK USSR DANKA

FORTSCHR. PHYS. FPYKA

HELY. PHYS. ACTA HPACA

INDIAN J. PHYS. IJUPA

INDIAN ACAD. SCI. PROC. PIMA

JAP. J. PHYS. JAJPA

JETP see SOVIET PHYS. JETP

J. DE PHYSIQUE JAJPA

J. DE PHYSIQUE ET DE RADIUM JPRAA

J. DE PHYSIQUE ET DE RADIUM SUPPL JPRUA
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J. ATPL. PHYS. JAPIA

J. CHER. PHYS. JCPSA

J. GEOPHYS. RES. JGREA

J. MATH. PHYS. JMAPA

J. PHYS. CHEM. JPCHA

J. PHYS. SOC. JAPAN JUPSA

J. PHYS. SOC. JAPAN SUPPL. JPJSA

J. SCI. INSTRUM. JSINA

K. DAN. NAT.-PTS. MED. KDVSA

K. DAN. NAT.-PIS. SHRIFTER KVNFA

LETTERE AL NUOVO CIMENTO see NUOVO CIM. LETT.

NATURE NATOA

NATURWISS. NATWA

NUCL. INSTRUM. METHODS NU/MA

NUCL. INSTRUM. METHODS SUPPL. NINSA

NUCL. PHIS. NUPHA

NUOVO CIM. NUCIA

NUOVO CIR. LETT. NCLTA

NUOVO CIR. SUPPL. NUCUA

PHIL. MAG. PHMAA

PHYSICA PHTSA

PHYS. REV. PHRVA

PHYS. REV. LETT. PRLTA

PHYS. LETT. PHLTA

PHYSICS PTCSA

PROC. NATL. ACAD. SCI. PNkSA

PROC. CAMBRIDGE PHIL. SOC. PROC. PCPSA

PROC. CAMBRIDGE PHIL. SOC. TRANS. TCPSA

PROC. PHYS. RATH. SOC. JAPAN PPMJA

PROC. PHYS. SOC. PPSOA
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PROC. ROY. SOC. PRSLA

PROG. THEOR. PHYS. PTPKA

PROC. THEOR. PHYS. SUPPL. PTPSA

REV. SCI. INSTRUN. RSINA

REV. NOD. PHYS. RNPHA

SOVIET J. NUCL. PHYS. (Mag. Trams.) SJNCA

SOV. PHYS. JETP (Eng. Trans.) SPHJA

SOV. PHYS. USP. (Eng. Trans.) SOPUA

SOV. PHYS. JETP LETTERS (Eng. Trans.) JTPLA

YADERNAYA FIZ. YAFIA

Z. NATURFORSCH. ZNTPA

Z. PHYS. ZEPYA.

ZH. TEOR. PIZ. ZETFA
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Appendix C

The following is a list of the Data Collections currently
available to SPIRES users for interrogation purposes. For each
collection those criteria on which it can be searched are

specified. See section 4.

GEOLOGY
IPP

PREPRINT
AFHIST

.

.

*

*

AUTHOR,
AUTHOR,

DATE,
AUTHOR,
AUTHOR,

DATE, TITLE, TOPIC, ID
CONFERENCE AUTHOR, CORPORATE AUTHOR,
ID, TITLE
CITATION, DATE, TITLE, ID
DATE, TITLE, ID, TOPIC
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Index

II

Abbreviated Search
Access Points

See Author, Title, etc.
See Indexed Attributes

ACCOUNT?
Advisory Messages
And

see Compound Search Requests

Section

4.1.2
4.1.2

2.1
6.3

ATTN 5.2
6.0

Attributes 4.0
4.1

Attribute Names 4.0
Author 4.1

4.1.1

see Indexed Attributes
4.3.15.

BACKUP? 4.3.9
Character Construction Rules

see Title Phrase Searching
4.1.2

Citation 4.1
4.1.4
4.3.2

see Indexed Attributes
4.3.15

Citation Phrase 4.1.4
Clear 3.1

4.6

see Unavailable Commands
6.0

Combination Search
See Compound Search Request

Command 3.0
Command (SPIRES) 2.2
COMMAND? (WYLBUR) 2.1
Command Option 6.0
Commands 4.6
Compcund Search Requests 4.2
CONF

see Conference Author
see Indexed Attributes

Ccnference Author 4.3.15
Connectors

see Compound Search Requests
Ccnnector Hierarchy

see Parenthetical Request Grouping
CONTINUE? 4.3.12

see Incomplete Search Requests
CORP

see Corporate Author
see Indexed Attributes

Corporate Author 4.3.15
Data Collection 4.0
Data-Collection-Name (D-C-N) 3.1

4.0
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Date

see Indexed Attributes
see Search Restriction

Date Phrase

4.1
4.1.5
4.3.3
4.3.15

4. 1. 5

4. 3.3

Diagnostics
see SPIRES Advisory Messages

Display 3.1
4.6
5.0

see Unavailable Commands
see Output Options

Display Extended 5.0

see Unavailable Commands
see Output Options

Excessive Accumulated Items 4.3.10

Error Messages
see SPIRES Advisory Messages

Excessive Compound Grouping 4.3.14
see Coapund Search Requests

Exclusion Word Lists App. A

Exit 2.2
3.1
4.6
5.1
6.0

Explicit Request Backup 4.4

Explicit Search Re-Initiation 4.5

FIND? 3.0
4.0
4.2
6.0

ID 4.1
4.1.6
4.3.15

see Indexed Attributes
ID-Name 4.1.6

Implicit And
see Compound Search Requests

Inactive SPIRES System 6.3.3
Incomplete Search Request 4.3.12

Indexed Attributes 4.3.15
Initial Requests

see Null Search Results
Intermediate Requests

see Null Search Results
Journal 4.1.4

KEYWORD? 2.1

Line Continuation 4.3.11

Logical Connections
see Compound Search Requests

Logical Search Request Combination 4.2.1

see Compound Search Requests
Logoff 2.2

3.1
4.6
5.1
6.0
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MILTEN

Multi-Line Request Errors
see Line Continuation

Multiple Pound Sign Terminators
NAME?

Name Phrase
Neu Search

See Explicit Search Re-Initiation
Not

2.1
2.2
2.3
3.1
4.6
5.1
6.0

4.3.13
3.0
3.1
4.0
4.1.1

see Compound Search Requests
see Search Restriction

Null Search Results 4.3.8
4.3.9

Nullified Search
see Explicit Request Backup

OPT/ON? 3.0
3.1
4.0
5.1
5.2
6.0

Or
see Compound Search Requests

Output 3.0
3.1

Output Option 5.0
Page 4.1.4
Parenthetical Request Grouping 4.2.3
Physical Line Continuation 4.2.2
Pound Sign Terminator 4.1.2
Print 3.1

4.6

see Unavailable Commands
see Output Option

5.0

Print Extended
see Unavailable Commands
see Output Option

5.0

Priority of Logical Operators 4.2.3
Prompt 3.0

3.0
4.0
6.0

Return (ro SPIRES) 2.3
Re-Initiation

see Explicit Search Re-Initiation
Reset

see BACKUP?
see Excessive Accumulated Items
see Excessive Compound Grouping
see Search Input Errors

RESET?
see CONTINUE?
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Restart
see Explicit Search Re-Initiation

Search 3.1
4.6
5.1

SEARCH? 3.0
4.0
4.2
6.0

Search Option 4.0

Search Restriction 4.3.6
4.3.7

Search Termination 4.3.4
4.3.5

Searcher Input Errors 4.3.16
Secondary Search Request 4.0

Session Interrupt 2.3

Set 4.6
6.0

see Unavailable Commands
Set Margin 3.1

Set 'labs 3.1

Shortened Search 4.1.2

Show News 3.0
3.1
4.6
6.0

Show Options 3.2
4.6
6.0

Sign-Off 2.2

Sign-On 5.1

Sign-On Procedure 2.0
2.1

Simple Search 4.0

SPIRES 5.0

SPIRES Advisory Messages 4.3

SPIRES Processor Failure 6.3.4

SP/RES Session 2.0
2.2
2.3
4.0
4.2

Subject Heading
See Topic

Subname
see Name Phrase

Surname
see Name Phrase

Supervisory Function 6.3

Tabs Control 6.3.1

Terminal 2.1

Title 4.1
4.1.2
4.3.15

Title Phrase 4.1.2

see Character Construction Rules
Title Search Words 4.3.1

see Appendix A
To Operator 3.1

4.6



To SPIRES

Topic

see Indexed Attributes
Topic Phrase

Truncated Search
Type

6.1
3.1
4.6
6.2
4.1
4.1.3
4.3.15

4.1.3
4.3.13
4.1.2
3.1
4.6
5.0
5.1

see Output Options
Type Extended

see Output Options

5.0
5.1

Typewriter Input/Output Error 6.3.2
Unavailable Commands 4.6

5.0
6.0

Unindexed Attributes 4.3.15
Volume 4.1.4
Word 4.1.3
Word Stem Search 4.1.2
WILBUR 2.1

Cross-Reference File of SPIRES Adyisou Messages

Message Section

AIL TITLE WORD(S) HAVE NO SEARCH CONTENT;
SEARCH PHRASE IS IGNORED.

see Title Search Words 4.3.1
CITATION PHRASE CANNOT BE TERMINATED WITH 11.

see Search Termination 4.3.5
ERROR IN PROCESSING; YOU ARE BEING SIGNED OFF SPIRES.

see SPIRES Processor Failure 6.3.4
ID PHRASE CANNOT BE TERMINATED WITH 41.

see Search Termination 4.3.5
I/0 ERROR OCCURRED. RETYPE LAST LINE.

see Typewriter Input/Output Error
6.3.2

<Erompt> MAY NOT BE FOLLOWED BY <error>
SEARCH RESULTS RESET TO LAST <n> ITEMS.

see Searcher Input Errors 4.3.16
SEARCH RESET TO LAST <n> ITEMS.

see Explicit Request Backup 4.4
SPIRES: ILLEGAL

see Inactive SPIRES System 6.3.3
SPIRES: NOT AN ACTIVE SYSTEM

see Inactive SPIRES System 6.3.3
THE PREVIOUS LINE IS INCOMPLETE.

see CONTINUE? 4.3.12
see Incomplete search requests

4.3.12
THE SYSTEM YOU ARE USING HAS DIED.
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see SPIRES Processor Failure 6.3.4
TOO MANY ITEMS NERE ACCUMULATED FOR THE CURRENT SEARCH,
SEARCH RESULTS RESET TO LAST <n> ITEMS.

see Excessive Accumulated Items 4.3.10
TOO MANY PARENTHETICAL GROUPS USED IN CURRENT SEARCH REQUEST.
SEARCH RESULTS RESET TO LAST <n> ITEMS.

see Excessive Compound Grouping 4.3.14
UNABLE TO LOCATE ERROR.
SEARCH RESET TO LAST <n> ITEMS.

see Multi-line Request Errors
4.3.11

USE OF UNSET TABS.
see Tabs Control 6.3.1

<vord> SEARCH IS UNAVAILABLE FOR THIS COLLECTION
see Unindexed Attributes 4.3.15

<vord t> HAS BEEN IGNORED.
see Multiple Pound Sign Terminators

0 ITEMS ACCUMULATED
4.3.13

see BACKUP? 4.3.9
see Null Search Results 4.3.8

439
see Search Restriction 4.3.6

4.3.7
3 OR MORE CHARACTERS MUST PRECEDE #.

see Search Termination 4.3.4
4.3.5
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Stanford Physics Information Retrieval System

SARPSIS: SYNTAX ANALYZER, RECOGNIZER, PARSER AND

SEMANTIC INTERPRETATION SYSTEM



Computer Notes #25
SPIRES
(Stanford Physics Information REtrieval System)
JEG

September 29, 1967

SARPSIS: SYNTAX ANALYZER, RECOGNIZER, PARSER AND

SEMANTIC INTERPRETATION SYSTEM

A general systan for defining and implementing
specialized computer languages

An information retrieval search language was required for the

Stanford Physics Information Retrieval System (SPIRFS) and the Library

Automation Project (BALLOTS). The objectives were:

1. A concise representation for describing the complete

syntax and associated semantics;

2. An easy method of changing the syntax and/or semantics

(with special emphasis on being able to easily expand

the language to include additional types of requests);

3. The language should be unambiguous;

4. Recursive definitions should be possible within the

syntax.

The method of Simple Precedence Grammars as reported by Wirth

and Weber (1966a, 1966b) was chosen to accomplish these objectives. In

this system, the grammar which generates any sentence in a particular

language is written as a production grammar in Backus Normal Form (BNF).

The syntax is first analyzed to check for simple precedence satisfaction

and this analyzer produces output tables which are then used to parse

sentences of the language defined by the analyzed syntax.

The representation of a language as being defined by a produc-

tion grammar in BNF is concise and only ambiguous if the grammar itself

is ambiguous. Simple precedence grammars are by definition unambiguous,

hence any language which can be defined by a simple precedence grammar

will be unambiguous. Further, it permits recursive definitions. Thus

most of the objectives will be fulfilled by this technique and the rest

can be by proper implementation.
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The problem in most languages occurs in the parsing (or

reduction) stage as to whether to use a left to right, a right to

left, or a middle out parse. The parsing becomes more complicated

if local ambiguities exist, but is solvable (e.g., COGENT, Reynolds,

1965). However, if the language has global ambiguities then it cannot

be resolved.

My viewpoint is that many specialized computer languages

(such as an information retrieval language) can be formulated using

a simple precedence grammar without too restrictive a language. This

will eliminate the local ambiguity problem and will allow one to con-

centrate fully on the development of his specialized language.

Wirth and Weber (1966a, 1966b) have developed excellent par-

sing techniques for simple precedence grammars and have succeeded in

separating the semantics so that the syntactic parsing controls when the

semantics will be employed. Due to the simple precedence requirement,

when a string is to be reduced, then there exists a unique production

for this reduction and hence a unique semantic rule to be executed.

The work reported herein is mostly a consolidation of the

work of Wirth and Weber and a translation of this work to the PL/1

programming language.

Introduction and Definition of Terms

The methods and definitions of Wirth and Weber (1966a) can

be best illustrated through an example:

Suppose a language is desired which will calculate the sum

of an arbitrary number of numbers. The syntax and associated semantics

can be written as:

Syntax Semantics

pl PROGRAM ::= BEGIN EQLISTA Reinitialize parser

p2 EQLISTA ::= EQLIST Null

p3 EQLIST ::= EQUATION Null

p4 ::= EQLIST ; EQUATION Null

p5 EQUATION ::= IDENTIFIER = SUM Print out identifier and value
of sum

p6 SUM ::= ( EXPRESSION ) Set the value of SUM to the value
of EXPRESSION



p7 EXPRESSION ::= FACTOR

p8 FACTOR ::= NUMBER

::= FACTOR + NUMBERp9

Null

Null

Set the value of FACTOR on the
left ba the sum of the value of-
FACTOR on the right and the value
of NUMBER

Non-basic symbols are those which appear on the left (PROGRAM,

EQLISTA, EQLIST, EQUATION, SUM, EXPRESSION, and FACTOR). Basic symbols

are those which appear only on the right (BEGIN, ;, IDENTIFIER, =, (,),

NUMBER, and 4). Note that these are the language elements and the syntax

determines how they may appear.

When the string SjSk appears to the parser, there are only three

ways in which it may be parsed:

1.
S K

i.e., S
j
ACS

k
educible substring---

2. S. S i.e. S
k

--reducible substring-lilk

3. S S i.e. Sj = Sk

1----Teduciblelsukstring-1

These precedence relations may be formally defined by:

1.

2.

3.

S. = S
j k

S
j
4cS

k
Sj> Sk

Um ::=2*

Um ::=*

iff there is a rule U ::= xS
j
S
k
y;

iff there is a rule U ::= xS
1
U
1
y and a rule U

1
::=* S

k
z;

iff [(there is a rule U ::= xUmSky and a rule

zs..)or (there is a rule U ::= xUmU y and a rule

zS.and a rule U ::=* S
k
y)].

(Shaw, 1966)

Where

A::=B menas A directly produces B (i.e., in only one step), and

A. ::=* B means A indirectly produces B (i.e., in a finite number of

steps).

Precedence relations for the example wTitten in matrix form may

be found on the next page. Suppose it is desired to parse:

BEGIN IDENTIFIER=(NUMBER NUMBER).1

1,

Rs -11 be discussed later, '..' is the TERMINAL variable which is used

to force the parsing until completion. Its value is set to zero, hence
all symbols in the syntax are;Pthan TERMINAL.
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The precedence relations may be written in a matrix for the example as:

-

PRQQQUXOLLUMPCGEGIIARSST
A
M

E

T
A

E

T

E

I

0
N

S-E-F

REON
S

S

I

0
N

AED
TIN
R

B-I

T
I

F

I

E

R

N

U

M
B

E

R

; =

PROGRAM

EQLISTA
,

EQLIST
-T

=

EQUATION . AP

SUM
,0

EXPRESSION =

FACTOR
I

= ,1110.

BEGIN = < 4
I I.

.111C

4

..

IDENTIFIER
di

,

=
;

i

( =
-4

411C. <
ID

NUMBER
ZIP.

;

,

= <
=

,

=
(lic

4' *
A

)

To determine the relation between S
j

and S
k'

look in the row determined by

S. and the column determined by Sk. The blank entries in the matrix indi-

cate that those symbols may never occur adjacently.
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Start at the left and look to the right until a...relation is found or the

end of the string. Now NUMBER>=, hence set k to 3 (i.e., the first NUMBER),

indicating that the first greater than relation occurred at the fifth element

in the stack. Now scan to the left as long as = holds or to the beginning

of the string, hence set j to 5. Now the reducible string is S, Sk,

i.e., 'NUMBER' and the corresponding production is p8. Replace the

reducible string by the left side of p8 (i.e., FACTOR) and set k to point

at this. The string becomes

BEGIN IDENTIFIER=(FACTOR + NUMBER).

Ifs still holds between S
k

and S
k 1,

then the right limit is known and

the scan to the left can be initiated, otherwise scan to the right until

the> relation holds. At the end of this operation k will be 7 and j will

be 5. The reducible string thus corresponds to p9 and the resultant string

BEGIN IDENTIFIER=(FACTOR).

The next resultant string is: BEGIN IDENTIFIER=(EXPRESSION).

Then, BEGIN IDENTIFIER=SUM.

Then, BEGIN EQUATION.

Then, BEGIN EQLIST.

Then, BEGIN EQLISTA.

And, finally,

stops.

BEGIN

PROGRAM , at which point the parsing

The complete parsing tree is:

IDENTIFIER + ER

FACTOR>9)

SSION(p7)

EQU9ION(p5)

EQLIST(p3)

EQLINA(p2)

)(
PROGRAM(p1)

Note that backtracking the value of the pointer k was not necessary

(this was formally proven by Wirth and Weber, 1966a). Further if the



language is defined as a left recursive language then reduction will

take place as soon as possible within the scan, thereby reducing the

length of the string which must be saved. In actual use the parsing is

accomplished using stack techniques and a parallel stack for evaluating.

Also note that the precedence matrix is sparse, and thus Wirth

and Weber (1966a) introduced precedence functions to economize on storage

requirements. These functions are defined by:

1.F(S.)= G(S
k
) iff S. = S

3 k
2. F(S.)<G(S

k
) iff S. S

3 k
3. F(Si).> G(Sk) iff Si .pSk

where the operators as applied to the functions are the normal arithmetic

operators. The use of this function notation actually destroys the blank

entries in the precedence matrix and thus complicates error diagnostics.

The SARPSIS System

SARPSIS consists of four distinct operations:

1. ANALYZER

2. RECOGNIZER

3. PARSER

4. SEMANTIC INTERPRETER

These four operations will be illustrated using the preceding example.

ANALYZER

The purpose of the ANALYZER is to process the syntax and to

generate the tables necessary for the parser and to punch these tables.

The organization of the card deck to be read by the ANALYZER section is

as follows:

VARIABLE TYPE DESCRIPTION

NUMBER CHAR(12) VAR That string in the syntax which will be

recognized by the recognizer as a number.
2

WORD CHAR(12) VAR That string in the syntax which will be

recognized by the recognizer as a word.
2

QUOTES CHAR(12) VAR That string not in the syntax which will

be used to force the word recognition

class.
2

2
The use of these five variables is explained in further detail in the
rarser ana Kecognizer sections.



VARIABLE TYPE DESCRIPTION

TERMINAL CHAR(12) VAR That string which is not in the syntax

which will be used to force the comple-

tion of the parsing.
2

SEQUENCE CHAR(12) VAR That string in the syntax at which point

the parsing may be re-initialized.
2

Following these five variables is the option card which selects

the desired output options of the Analyzer. Normally 'END' ending in

column 79 is all that is necessary. Additional options may be requested

by preceding the 'END' by the name of the options desired. The options are:

Description

PRODUCTIONS Productions printed in string form;

NUMPRD Productions printed in number form;

SYMBOLS The basic and non-basic symbols are printed with their

unique number equivalent.

LEFT-RIGHT The leftmost and rightmost symbols for all non-basic

symbols are printed.

MATRIX The precedence matrix is printed.

FUNCTIONS The precedence functions are calculated and printed.

KEY-PRTB The KEY and PRTB tables are computed and printed.

PUNCH The date necessary for the parser is punched.

All but NUMPRD and LEFT-RIGHT are selected by default; these two are some-

times useful for debugging purposes.

The syntax cards in BNF follow the option card. The conventions

used in these cards are:

1. All elements are less than 13 characters;

2. Blank is the separator between elements;

3. Each equation is limited to 6 elements and to one card;

4. The ::= is assumed between the first and second elements

(note that it is never entered on the BNF cards);

5. If the first column is blank then the first element is

the same as on the previous card;

6. A $ in column 1 indicates the end of the syntax.
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The analyze procedure is divided into four steps: initialization;

STEPA; STEPB; and STEPC. During the initialization ste2, the five

variables and the option card are read and the output options are set.

In STEPA the syntax is read and the productions are printed

out in a standard form. The productions are then scanned to determine

the basic and non-basic symbols and these are assigned unique numbers

(starting from 1). The productions (in string form) are then converted

to numerical form using these unique numbers. The KEY and PRTB tables

are then calculated using the numerical form. KEY [0 represents, for

the itth symbol the index in the production table PRTB, where those

productions are listed whose right part string begins with the itth

symbol. For each production, the right part is listed without its left-

most symbol, followed by the negative of the production number and the

left part symbol of the production. The end of the list of productions

referenced by KEY[i] is marked with a 0 entry in PRTB. (Shaw, 1966).

In STEPB, the numerical form of the productions are scanned

to determine the leftmost [L(U)] and the rightmost [R(U)] symbols of the

non-basic symbols. These are formally defined by:

L(U)=[Sez(U::=*Sz)]

R(U)=[S13z(U::=*zS)] (Wirth & Weber, 1966a)

L(U) is the set of symbols which appear at the left of any string which

may be generated by applying any production starting with the symbol U

as the initial string. Similarly for R(U).

In STEPC, the precedence matrix and the precedence functions

are determined. The precedence matrix is determined by using the following

alternate definitions of the precedence relations:

1. S
j
=S
k

iff there is a rule U::=S
j
S
k

2. S 4,6
k

iff there is a rule U::=xS
j
U y and S EL(U

i
)

3. 916
j k

iff [(there is a rule U::=xU S
k
y and SIER(Um) )

m
or (there is a rule U::=xU

i
Umy and S

1
ER(U ) and

s
k
L(Um) )]

(Wirth & Weber, 1966a, Shaw, 1966)



The precedence functions are then determined by an algorithm (Shaw,

1966; Wirth, 1965) which essentially permutes the rows and columns of

the precedence matrix until the precedence relations are grouped.

The ANALYZER is an externally callable procedure in PL/1. It

not only provides tables by punching but also returns these tables to

the calling program via the parameter list.

The input cards, the printed output, and the punched output

are illustrated in Appendix A. All possible diagnostic messages and

their meanings are given in Appendix B; also included is a discussion

about other types of undetected errors.

Recognizer,

The function of the recognizer is to scan the input text for

the next syntactical unit and to assign this unit the number which the

analyzer had assigned to it. To accomplish this, the recognizer is

divided into two major areas:

1. LOOK

2. ASSIGN

LOOK is a procedure which scans the input device and returns

the next syntactical unit in string form. Currently it is written to

read one card from the card reader and to only read another when the

entire card is exhausted. Look assumes that there are two kinds of

syntactical units; words and numbers. In all cases, a change in the

class or .haracters or a blank terminates the scan. These two units

are actually defined by Look through programming to conform to the fol-

lowing definitions:

NUMBER ::= DIGIT

::= NUMBER DIGIT

::= + DIGIT

- DIGIT

::= NUMBER .

WORD ::= Special character (4-= & * : " etc.)

::= PHRASE

PHRASE ::= LETTER (A ... Z)

::= PHRASE LETTER



eg
(=2.04ABC,-3.0.2) would be scanned by Look as:

WORD

42.0 NUMBER

WORD

ABC WORD

WORD

-3.0.2 NUMBER

), WORD

Some improvement in the definitions may be needed later, but for the

moment, this is satisfactory. Perhaps it would be better said that LOOK

returns two kinds of strings; numbers and non-numbers (i.e., words).

ASSIGN is the procedure which calls Look and then assigns a

number to the syntactical unit returned by Look. It accamplishes this

task through two arrays provided by the ANALYZER; BASSYM aLd BASVAL.

BASSYM contains all of the basic symbols in the syntax except those desig-

nated by the variables WORD and NUMBER (two of the five variables which

were input to the analyzer). In addition, BASSYM contains the symbol

designated by the variables WORD and NUMBER (two of the five variables

which were input to the analyzer). In addition, BASSYM contains the

symbol designated by the variable TERMINAL (another of the variables

input to the Analyzer). BASVAL contains all of the numbers associated

with the entries in BASSYM.

If LOOK signifies that the symbol is a number, then the value

corresponding to NUMBER is returned. However, if LOOK signifies that

the symbol is a WORD, then ASSIGN performs a simple table lookup to

determine if it is a basic symbol; if so, then the corresponding number

from BASVAL is returned else the number corresponding to WORD is returned.

These basic symbols correspond to reserved words in programming

languages. The objective here was to provide a method of using reserved

words so that they would not be recognized as reserved words in certain

contexts. The motivation is from the information retrieval viewpoint.

Suppose an author existed whose keyword was AUTHOR -- Haw would one

indicate an author search for JOHN Q. AUTHOR?

The solution to this problem in ASSIGN was to provide an over-

ride feature upon the BASSYM table search. This is accomplsihed by making
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ASSIGN recursive and by using the variable QUOTES (another one of the

five variables input to the Analyzer). As indicated, QUOTES is a symbol

not in the syntax of the language defined. Within ASSIGN, QUOTES controls

a Boolean switch. If the switch is true than no table search is performed.

When QUOTES occurs within an input stream, then ASSIGN logically comple-

ments this Boolean switch and calls itself recursively to return the next

syntactical unit in the input stream. The principal requirement upon

QUOTES is that it must not be recognizable as a number aS defined by

LOOK.

PARSER

The PARSER is the main program and, as such, decides which of

its auxiliary functions to call. Upon invocation the PARSER first reads

a data card to control the dimensioning of the arrays; these are the

dimensions in effect when and if the ANALYZER is called. These dimensions

are specified on the first card of the data deck in the following order:

M number of symbols in the syntax

N number of equations in the syntax

MN number of basic symbols in the syntax

These values must be slightly.larger than the values calculated by the

ANALYZER for some temporary storage during the Analyzer process (see

Appendix B).

The following procedures are auxiliary functions of the PARSER

(i.e., called by the Parser):

1. SETUP

2. ERRORREC

3. STACKOK

4. ASSIGN (i.e., the Recognizer)

5. SEMANT (i.e., the Semantic Interpreter)

After dimensioning the arrays. the PARSER calls the SETUP procedure to

initialize these arrays needed in order to parse an input string.

The following pro:edures are auxiliary functions of SETUP:

1. ANALYZE (i.e., the Analyzer)

2. TABREAD

3. TABPRINT
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SETUP first reads a data card to determine whether to call the ANALYZER

(i.e., BNF syntax cards follow) or to call the TABREAD procedure (i.e.,

the data cards punched by a previous invocation of the ANALYZER follow).

The option is signified by 'ANALYZE, (call Analyzer) or 'TABLE' (call

TABREAD) on this data card. In any event SETUP prints its own name and

the value on this first card. After the ANALYZER or-the TABREAD procedure

has returned control to SETUP, SETUP reads a data card with three variables

on it:

Variable UM, Description,

ERSCAN CHAR(12) That symbol in the syntax to which
the ERRORREC procedure will be allowed

to scan forward to if a syntax error

develops. In normal cases, all input
between two of these symbols will be

ignored if a syntax error is detected
(in the example ";").

SYNA CHAR(12) That symbol in the syntax which is

normally expected to reside in the
first element of the parsing stack
(in the example BEGIN).

SYNB CHAR(12) That symbol in the syntax which is

normally expected to reside in the
second element of the parsing track

(in the example EQLIST).

After reading these three variables, SETUP calls the TABPRINT procedure

and then returns to the PARSER.

The TABREAD procedure is designed to read the data cards punched

by the ANALYZER. It prints the name of all variables read. A sample

printout resulting from SETUP calling TABREAD for the example is given

in Appendix C.

The TABPRINT procedure prints the contents of all the arrays

read in by TABREND.. A sample printout for the example is given in Appendix D.

After the PARSER has called SETUP, then the system is ready for

input strings to be parsed in the defined language. The PARSER uses its

auxiliary functions to scan the input string from left to right and to

parse the' resultant string. Its operation is explained by the flow chart

of Appendix E.



-193-

As indicated in the PARSER flow chart, STACKOK is called before

any string is reduced. STACKOK checks to see if the leftmost symbol of

the string to be reduced can occur adjacent to the symbol to the left of

it in the symbol stack (S). If they cannot occur adjacent, then a syntax

error has occurred and ERRORREC is called.

ERRORREC rescans the current input string to check for syntax

errors. As discussed earlier, the precedence functions complicate syntax

error checking, hence a compact form of precedence matrix (HM) is used

for ERRORREC and STACKOK. ERRORREC uses the variables ERSCAN, SYMA, and

SYMB to reset the parsing (S) and value stack (VS) to their values before

the error and to advance the input scanner past the syntax error. Note

that since all the information used by these two routines is either pre-

pared by ANALYZE (or equivalently read in by TABREAD) the error recovery

and syntax checking is governed only by the syntax and the variables input.

If the current string to be reduced is mat in error then the

semantic interpretation procedure (SEMANT) is called to apply the inter-

pretation rule corresponding to the equation number determined by the

Parser.

SEMANTIC INTERPRETER

The semantic interpreter is an external procedure which must be

programmed in PL/1 for each different syntax. The procedure name is

SENANT and the parameters are:

Name &M. Function

FIXED BINARY Formula number

VS ARRAY(0:50) CHAR(400) Value stack

VARYING

FIXED BINARY Left-hand stack pointer

FIXED BINARY Right-hamd.stack pointer

EQ ARRAY(U) CHAR(12) EQ(I) is the left-hand side for
syntax rule I

ANS FIXED BINARY For use in SEMANT, set to zero
initially

SWITCH BIT(1) For use in SEMANT, set to False
initially

FIXED BINARY Upper bound for EQ
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SEMANT is called only when a string is to be reduced. When it

is called, N is set to the equation number corresponeng to the syntax

rule. J is set to the beginning of the string to be reduced,and K is

set to the end of this string. The function of SEMANT is to update the

value stack corresponding to J, K, N; the value stack is the only place

where the results of semantic interpretation have au effect. Clearly

not all situations will be able to utilize this value stack exclusively;

however, it may still be used to point to other data areas which can easily

be added.

The SENANT procedure for our erenple is given in Appendix F.

The output from this run is Appendix G.

Conclusion

SARPSIS provides a convenient way of defining and implementing

specialized computer languages. It analyzes the syntax, parses any input

string and calls a semantic interpretation program. Error messages are

automatic and depend only on the syntax. The only programming required

is the Semantic Interpretation, which may indeed be a large task. How-

ever, it does allow one to concentrate fully on the semantics of his

language and frees him from analyzing, scanning, and parsing problems.

A listing of ANALYZE and PARSER forms Appendices H and L.

J.E. George
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APPENDIX A

Input and output for the example

INPUT DECK

'NUMBER 'IDENTIFIER' Int 'PROGRAM' (i.e., the five
variables)

'LEFT-RIGHT' 'END' (options card)

PROGRAM BEGIN EQLISTA

EQLISTA EQLIST

EQLIST EQUATION

EQLIST EQUATION

EQUATION IDENTIFIER = SUM

SUM EXPRESSION )

EXPRESSION FACTOR

FACTOR NUMBER

FACTOR NUMBER



*

SETUP

ANALYZE

START TIME=

OPTIONS SELECTED

PRODUCTIONS

SYMBOLS

LEFT-RIGHT

MATRIX

FUNCTIONS

KEY-PRTB

PUNCH
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172008490



PRODUCTIONS

1 PROGRAM : := BEGIN EQLISTA 4

2 EQLISTA ::= EQLIST

3 EQLIST : := EQUATION

4 : := EQLIST ; EQUATION «

5 EQUATION : := IDENTIFIER = SUM

6 SUM : := ( EXPRESSION )

7 EXPRESSION : := FACTOR

8 FACTOR : := NUMBER

9 : := FACTOR + NUMBER



NON-BASIC SYMBOLS

1 PROGRAM

3 EQLIST

5 SUM

6 EXPRESS ION

BAS IC SYMBOLS

. 8 BEGIN

10 (

12 ;

13 =Of

15 )
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2 EQL ISTA

4 EQUATION

7 FACTOR

9 IDENTIF IER

11 NUMBER

14 +



KEY

0 0 0 1 8 10 10 11 18 22

27 32 34 34 34 34 34

,
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DIGIT SYMBOL SETS

PROGRAM : := EQLISTA EQLIST EQUATION SUM

EQLISTA : := EQLIST EQUATION SUM )

EQLIST ::= EQUATION SUM )

EQUATION : := SUM )

SUM ::= )

EXPRESSION : := FACTOR NUMBER

FACTOR ::= NUMBER
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LEFTSYMBOL SETS

PROGRAM : :at BEGIN

EQLISTA : := EQLIST EQUATION IDENTIFIER

EQLIST : :at EQLIST EQUATION IDENTIFIER

EQUATION : := IDENTIFIER

SUM : :2: (

EXPRESSION : := FACTOR NUMBER

FACTOR ::= FACTOR NUMBER
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PRECEDENCE FUNCTIONS F AND G

1 PROGRAM 1 1

2 EQL ISTA 1 1

3 EQL IST 1 2

4 EQUATION 2 2

5 SUM 2 1

6 EXPRESS ION 1 1

7 FACTOR 2 2

8 BEGIN 1 1

9 IDENTIF IER 1 3

10 ( 1 2

11 NUMBER 3 2

12 ; 2 1

13 -- 1 1

14 + 2 2

15 ) 2 1

FINISH TIME= 172010950
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PRECEDENCE MATRIX

1

1

2

3.

4

5

6 c

7

8 = sIG <6

9 .

=

>1.

>.

--

IMO
.11=0.

.

10 =.< < .

11 >>.

12 = .c. .

13 - . < .

14 = .

15 . .

NO PRECEDENCE VIOLATIONS OCCURRED



PUNCHED OUTPUT

"TABLE

" MNMM

15 9 7

"XNUM4CWORDeXSEQ
11 9 1

"QUOTES
n n

"EQUATIONS
"PROGRAM " "EQLISTA " "EQLIST " "EQLIST " "EQUATION

"SUM " "EXPRESS ION "FACTOR " "FACTOR

"BASSYM
"BEGIN tt ( t It= tt+

It ) it It et.
"BASVAL

8 10 12 13 14 15 16

"SYMBOLS
"PROGRAM " "EQLISTA " "EQLIST " "EQUATION

"SUM " "EXPRESS ION " "FACTOR " "BEGIN " "IDENT/F /ER
et= ItIt ( " "NUMBER

It It+

st

)
mu I t

0 0 0 1 8 10 10 11 18 22 27 32 34 34 34

34
"PRTB

34
tt

0 2 2 12 4 sai 3 0 3 3 0 4 6 14 11 Illt

9 7 0 2 ...1 1 0 13 5 5 4 0 6 15 ..6

5 0 8 7 0
IIHm It

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I .
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0

0

0 0 0 0 0 0 0 0 0 0 0 0 0 0
4

, 2120 0 0 0 0 0 0 0 0 0 0 0 0

,
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0

2120 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0

2120 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

0

2150 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0

3 15 14 0 0 0 0 0 0 0 0 0 0 0 0 .0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0

5 2 3 4 9 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0
2130 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



0
4
0
0
3
0
0
3
0
0
3
0
0
2
0
0
2
0
0

"F
0
2

"G
0
1

"END

6
0

15
0

4
0

5
0

11
0

12
0

1

0

1

0

7

0

14
0

9
0

10
0

0
0

0
0

1

1

11
0

0
0

0
0

0
0

0
0

0
0

1

2

0
0

0
0

0
0

0
0

0
0

0
0

2

2

0
0

0
0

0
0

0
0

0
0

0
0

2

1

0
0

0
0

0
0

0
0

0
0

0
0

1

1

0
0

0
0

0
0

0
0

0
0

0
0

2

2

0
0

0
0

0
0

0
0

0
0

0
0

1

1

0
0

0
0

0
0

0
0

0
0

0
0

1

3

0
0

0
0

0
0

0
0

0
0

0
0

1

2

0
0

0
0

0
0

0
0

0
0

0
0

3

2

0
0

0
0

0
0

0
0

0
0

0
0

2

1

0
0

0
0

0
0

0
0

0
0

0
0

1

1

0
0

0
0

0
0

0
0

0
0

0
0

2

2



Message

APPENDIX B

Analyzer Error Messages

Solution

QUOTES AND/OR TERMINAL MAY NOT
APPEAR IN SYNTAX PRECEDENCE
VIOLATION

PRECEDENCE VIOLATION OCCURRED

HINTS REGARDING ERRORS

HM MATRIX FULL AT ROW X

NO PRECEDENCE FUNCTIONS EXIST

Rewrite the syntax so that the value
assigned to the variable QUOTES and/or
terminal does not appear in the syntax

Rewrite syntax

x

Tells between what two symbols and equation

the precedence violation occurred

Increase dimension of HM in Parser and

Analyzer

Rewrite syntax (reference 1)

Some rules to follow when writing the syntax are:

1. Use left recursive definitions only;

2. If a phrase class is recursive, then introduce on more level

in the syntax, e.g.

phrase::=phrase
phrase::=word

::=phrase word

phrase::=word
instead of phrase::=word phrase

The program which calls ANALYZE controls all the dimensioning of

arrays in ANALYZE; these in turn are esttmated by an input card (see parser

section). Should these dimensions be too small fatal trouble can result.

This trouble is characterized by:

1. Looping;

2. Negative entries in KEY;

3. Blank symbols in the precedence function table.

A good rule of thumb in the beginning is to use the number of equation + 10

for the variables of M N MN in the parser. For data runs, the values punched

by the analyze routine (MNMM) + 3 may be used.

4
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APPENDIX C

Output from SETUP and TABREAD

SETUP
TABLE
TABREAD
MNMM
XNUM-XWORD-XSEQ
QUOTES
EQUATIONS
BASSYM
BASVAL
SYMBOLS
KEY
PRTB
HM

END
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APPENDIX D

Sample Output from TABPRINT

TABLE ENTRIES /422 15 *N= MM= 7

ERSCAN=; SYMBA=BEGIN SYMB=EQLIST

WORD= 9 XNUM= 11 XSEQ= 1 QUOTES22"

F
0 1 1

1 3 2

G
0 1 1

2 2 1

KEY
0 0 0

27 32 34

PRTB
0 -2 2

0 -7 6

1 0 13

5 0 -8

BASVAL
8 10 12

BASSYM
BEGIN

,

1 2 2 1

1 2 2 0

2 2 1 1

1 2 1 0

1 8 10 10

34 34 34 34

12 4 -4 3

14 11 -9 7

5 -5 4 0

7 0

2 1 1

2 1 3

11 18 22

0 -3 3

0 2 -1

6 15 -6

4

13 14 15 16

( ; 22 i

+ ) .
EQUATIONS

PROGRAM EQLISTA EQLIST EQLIST

EQUATION SUM EXPRESSION FACTOR

FACTOR *

SYT

HM

PROGRAM EQLISTA EQLIST

EQUATION SUM EXPRESSION FACTOR

BEGIN IDENTIFIER ( NUMBER

; so + )

1 o o o o o o o

o o o o o o o o

o o o o o o o o

o o o o o o o o
1 o o o o o o o

o o o o o o o o

o o o o o 0 0 0

0 0

0 0 0

0 0 0

0 0 0%

0 0

0 0 0

0 0 0

0 0 0

0 0

0 0 0

0 0 0

0 0 0

0 0

0 0 0

0 0 0

0 0 0

0 0

0 0 0 0 0

2 12 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

2 12 0 0 0
0 0 0 0 0
0 0 0 0 0

0 0 0 0 0

2 12 0 0 0
0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

2 15 0 0 0

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

i



0 
0 

0 
is

, 0
 0

 0
 1

%
; 0

 0
 0

 to
 0

0 
0 

to
 0

 0
 0

 to
 0

 0
 0

 4
%

 0
 0

 0
I2

 0
 0

 0
 ts

 0
 0
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r-
I

r-
I

1-
1

0
0

0
00

0
0

0
0

00
0

0
0

0
4:

)
0

0
0

4.
%
0

0
0-

40
0

0
00

 0
 O

W
 0

 0
4%

-
0

0
0

0
0

0
0

0
0

0 
0

0
0

0
0

0
0

0
0

0
0

0
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i-
0

0
0

0
0

0
0

4%
0

0
0

0
0

0
0

0
0

0
0

0
0 

0
0

0
0

0
0

0
0

0
0

0
0

0 
0

0
0

0
0

0
0

0
4)

0
0

0

0
0

0
0

0
0

0
0

0
0 

0
0

0
0

0
0

0
0

0
0

0
0

0 
0

0
0

0
0

0
0

0
0

0
0

0

0
0

0
0

0
0

0
0

0
0 

0
0

0
0

0
0

0
0

0
0

0
0

0 
0

0
0

0
0

0
0

0
0

0
0

0

00
0

0 
0

0
00

0
0 

0
0

00
0

0 
0 

0
00

0
0

0
0

0
0

0



APPENDIX E

Parsel Flaw Chart

initialize
critical
variables

j=i+l
k=j

s(j)=sym
vs(j)=syms

set new s and syms,

use and prtb to find
equation for string

S
j

S
k

call SENANT with
equation number

[-T

s j)=left side of equation

k=j sle

call ERRORREC
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APPENDIX F

SEMANT PROCEDURE

PROCEDURE (N, VS , J, K, EQ, ANS, SWITCH, U) ;

SEMANT: PROCEDURE(N,VS,J,K,EQ,ANS,SWITCH,U);
DCL U FIXED BINARY; /* UPPERBOUND FOR EQ */

DCL N FIXED BINARY; /* FORMULA NUMBER */

DCL VS(0:50) CHAR(400) VAR; /* VALUE STACK */

DCL J FIXED BINARY; /* LEFT HAND STACK POINTER */

DCL K FIXED BINARY; /* RIGHT HAND STACK POINTER */

DCL EQ(U) CHAR(12); /* EQ(N)=LEFT HAND SIDE CHAR STR FOR*/

/* FORMULA N */

DCL ANS FIXED BINARY; /*SET TO 0 USED ONLY IN SEMANTICS*/

DCL SWITCH BIT(1);/*SET TO 0 USED ONLY IN SEMANTICS*/

PUT EDIT('FORMULA 1,N,'1:,EQ(N)00.1)(SKIP,A,F(4),X(2),3
A);

IF N=5 THEN PUT EDIT(VS(J),'=',VS(K))(SKIP,3 A);

IF N=6 THEN VS(J)=VS(J+1);

IF N=9 THEN VS(J)=VS(J)+VS(K);

END SEMANT;
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APPENDIX G . 1

SEMANT OUTPUT

BEGIN A=( 1 + 2 4- 3) ;

FORMULA 8 <FACTOR >
FORMULA 9 <FACTOR >
FORMULA 9 <FACTOR >
FORMULA 7 42XPRESS ION >
FORMULA 6 <SUM >
FORMULA 5 <EQUATION >
A= 6

FORMULA 3 <EQL 1ST >
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APPENDIX G . 2

Ap(1 + 2 2 );

FORMULA 8 (FACTOR )
FORMULA 9 (FACTOR
SYNTAX ERROR--- IF MORE INPUT R1QUESTED BEFORE END

OF SYNTAX ANALYSIS THEN PLEASE ENTER (;)

NUMBER MAY NOT BE FOLLOWED BY NUMBER

END OF SYNTAX ERROR ANALYSIS
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FORMULA 8 <FACTOR
FORMULA 9 <FACTOR
FORMULA 7 '<EXPRESS ION

FORMULA 6 <SUM
FORMULA 5 <EQUATION
B= 3

FORMULA 4 stEQL I S T

FORMULA 2 <EQL I S TA

FORMULA 1 <PROGRAM

APPENDIX 0.3

B=( 1 + 2) .
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APPENDIX H.1

PROCEDURE(M,MMINIFIGIKEY,PRTBIQUOTESIXNUMIXWORD,

ANALYZE:

/*

DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL

DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL

INTPNCH:
DCL
DCL
DCL
DCL
DCL
DCL
DCL
DCL

PROCEDURE(M,MM,N,F,G,KEY,PRTB,QUOTES,XNUM1XWORD,
BASVALIBASSYM,EQ,XSEQ,ERRORFLAGIHMISYT);

/* CREATES PARSING TABLES FROM SYNTAX IN BNF */

/* INPUT SEQUENCE */

/* CARD 1 NAME USED IN SYNTAX FOR NUMBER */

/* CARD 1 NAME USED IN SYNTAX FOR WORD */

/* CARD 1 NAME USED IN SYNTAX FOR QUOTES */

/* CARD 1 NAME USED IN SYNTAX FOR TERMINAL */

/*.CARD 1 NAME USED IN SYNTAX FOR SEQUENCE */

/* CARD 2 OPTIONS */

/* PRODUCTIONS,NUMPRD,SYMBOLS,LEFT-RIGHT,*/

/* MATRIX,FUNCTIONSIKEY-PRTB;PUNCHIEND */

/* NORMALLY 'END' STARTING IN COL 75 */

SYNTAX IN BNF */

/* $ IN COL 1 DENOTES END OF SYNTAX */

X CHAR(12) VAR,IN CHAR(100) VARIDATAIN(80) CHARM;

(I,J,K) FIXED BINARY;

M FIXED BINARY; /* NUMBER OF SYMBOLS */

MM FIXED BINARY; /* NO NON-BASIC SYMBOLS */

N FIXED BINARY /* NUMBER OF PRODUCTIONS */

ERRORFLAG BIT(1);
CHANGE BIT(1);
HM(M,0:30) FIXED BINARY; /* MATRIX FOR DIAGNOSTICS

SYT(0:M) CHAR(12); /* SYMBCC TABLE

PRD(O:N ,0:5) FIXED BINARY; /* PRD IN NUMBER FORM*/

H(O:M,O=M) CHARM:. /* PRECEDENCE MATRIX */

(F(0:M)[G(0:M)) FIXELLBINARY; /*PRECEDENCE FUNCTIONS */

L(0:MM,0:M) BIT(1),R(0:MM,0:M) BIT(1);

/* L(I,J) TRUE MEANS THAT SY-J OCCURS IN THE */

/* LEFT SYMBOL SET OF SY -I.R(I,J) MEANS THAT */

/* SY-J IS IN RIGHT OF SY-I*/

(A,BINN) FIXED BINARY;
XX(10) CHAR(15) VAR;
CHOICE(10) BIT(1); /* COMPUTATION AND OR PRINT OPTIONS*/

(KEY(0:M ),PRTB(0:5*N)) FIXED BINARY;

COM CHAR(76);
(NUMBERAUOTES,WORD,TERMINAL,SEQUENCE)

CHAR(12);

(XNUM,XWORD,XSEQ) FIXED BINARY;

(FMINIGMINIK1) FIXED BINARY;

BASVAL(M ) FIXED BINARY;

BASSYM(M ) CHAR(12);

EQ(N ) CHAR(12);
(XMIXN,XMM) FIXED BINARY;

PROCEDURE(S,L,U,LL,UU,N,W);
L FIXED BINARY; /* LOWER BOUND OF S */

U FIXED BINARY; /* UPPER BOUND OF S */

LL FIXED BINARY;/* FIRST ITEM TO BE PUNCHED */

UU FIXED BINARY; /* LAST ITEM TO BE PUNCHED */

N FIXED BINARY; /* NUMBER OF ITEMS PER CARD */

W FIXED BINARYI /* NUMBER Gi CHARACTERS PER ITEM */

S(L:U) FIXED BINARY; /* ARRAY TO BE PUNCHED */

(I,J,X) FIXED BINARY;
*(W+1)>=80 THEN PUT EDIT('FORMAT ERROR IN INTEGER

PUNCH',1N=',N,'W=',W)(PAGE,A,X(2),A,F(8),X(2),A,X(2),
IF N
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APPENDIX H.2

PROCEDURE (M, MM, N, F G, KEY, PRTB, QUOTES XNUM, XWORD,

F(3));

ELSE DO;
DO I=LL TO UU BY N;

IF I+N-LIIAUU THEN X=UU; ELSE X=[+N-];
PUT FILE (SYSPNCH) EDIT((S(J) DO J=I TO X ))

(00)(X(1),F(W)));
J=79-(X-I+1)*(W+1);

PUT FILE (SYSPNCH) EDIT(' 1)(X(J),A);
END;

END;

RETURN;
END INTPNCH;

STRPNCH: PROCECURE(S,L,U,LL,UU,N,W);
DCL L FIXED BINARY; /* LOWER BOUND OF S */

DCL U FIXED BINARY; /* UPPER BOUND OF S */

DCL LL FIXED BINARY;/* FIRST ITEM TO BE PUNCHED */

DCL UU FIXED BINARY; /* LAST ITEM TO BE PUNCHED */

DCL N FIXED BINARY; /* NUMBER OF ITEMS PER CARD */

DCL W FIXED BINARY; /* NUMBER OF CHARACTERS PER ITEM */

DCL S(L:U) CHAR(W); /* STRING TO BE PUNCHED */

DCL (I,J,X) FIXED BINARY;
IF N*(W=3ts=80 THEN PUT EDIT('FORMAT ERROR IN STRING

PUNCH','N=',N,'W=',W)(PAGE,A,X(2),A,F(8),X(2),A,X(2),
F(3));

ELSE DO;
DO I=LL TO UU BY N;

IF I=N-1 as UU THEN X=UU; ELSE X=I+N-1;
DO J=I TO X;

PUT FILE (SYSPNCH) EDIT01",S(J),'"9(X(1),3
A);

END;

J=79-(X-I+1)*(W+3);
PUT FILE (SYSPNCH) EDIT(' ')(X(J),A);

END;

END;

RETURN;
END STRPNCH;

COMPNCH: PROCEDURE(S);
DCL S CHAR(76);
DCL SS(0:1) CHAR(76);
DCL (I,J,K) FIXED BINARY;
I=0; J=1; K=76; SS(0)=S; SS(1)=S;
CALL STRPNCH(SS,I,J,I,I,J,K);
RETURN;
END COMPNCH;

/* SET UP OUTPUT CONTROLS */

PUT LIST('START TIME=',TIME) SKIP;
XN=N; XM=M; XMM=MM;

XX(1)='PRODUCTIONS1;
XX(2)='NUMPRD';
XX(3)20SYMBOLS';
XX(4)=1LEFT-RIGHT';

XX(5)='MATRIX1;

XX(6)='FUNCTIONS';
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APPENDIX H.3

PROCEDURE (14, MM, N F G, KEY, PRTB QUOTES XMUM, XWORD,

XX(7)='KEY-PRTB';
XX(8)='PUNCH';
XX(9)=";
XX(10)=";
GET LIST(NUMBER,WORD,QUOTES,TERMINAL,SEQUENCE);
DO I=1 TO 10; CHOICE(I)=10'B; END;
IN=";
DO 1=1,3,5,6,7,8; CHOICE(I)=WB; END;

DO WHILE (INn='END');
GET LIST(IN);
DO I=1 TO 10; IF XX(I)=IN THEN CHOICE(I)='1'B; END;
END;

PUT LIST('OPTIONS SELECTED') SKIP;
DO I=1 TO 10; IF CHOICE(I) THEN PUT LIST(XX(I)) SKIP; END;

SYT(0)="; ERRORFLAG='O'B; K=0;

DO 1=0 TO N ;
DO J=0 TO 5;

PRD(I,J)=0; END;

END;

STEPA: BEGIN;
DCL P(0:14 ,0:5) CHAR(12); /* PRODUCTIONS IN STRING FORM *1

DCL (U,V) FIXED BINARY;
1* READ THE PRODUCTIONS TIL $ IS READ
DATA IN(1)=' '; N=0;

READA: DO WHILE (DATAIN(1)"='$');
GET EDIT((DATAIN(I) DO I=1 TO 80))(80 (A(1)));
IF DATAIN(1)='$' THEN GO TO READA;

N=0+1; K=0;

IF DATAIN(1)=1 ' THEN DO; 4111P

P(N,0)="; K=1; END;

IN=";
DO I=1 TO 80; IN=INIIDATAIN(I); END; IN=IN11";
I=LENGTH(IN);
DO WHILE(K(r25 & I)0);

X=";
DO WHILE (SUBSTR(IN,1,1)n=");

X=XIISUBSTR(IN,1,1); IN=SUBSTR(IN,2); 1=1-1; END;

IF gy=" THEN DO;
P(N,K)=X;
K=K+1; END;

DO WHILE (SUBSTR(IN,1,1)=' '&1)0); IN=SUBSTR(IN,2);

1=1-1; END;

END;
DO I=K TO 5; P(N,I)="; END;

END READA;

1* OUTPUT PRODUCTIONS */

IF CHOICE(1) THEN AA: DO;

PUT EDIT ('PRODUCTIONSY ')(PAGE,A,SKIP,A);
OUT: DO I=1 TO N;

PUT EDIT(I,P(I,0),'::=1,(P(I,K) DO K=1 TO 5))
(SKIP,F(4),X(4),A,X(2),5 A) ;

END OUT;
END AA;
/* IDENTIFY AND LIST THE NON-BASIC AND BASIC SYMBOLS *1
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PROCEDURE(M,MM,N,F,G,KEY,PRTB,QUOTES,XNUM,XWORD,

M=0;

BASIC: DO K=0 TO 5;
DO I=1 TO N;

X=P(I,K);
DO J=0 TO 24; IF X=SYT(J) THEN GO TO FF; END;

M=M+1; J=M; SYT(M)=X;

PRD(I,K)=J;
END;

IF K=0 THEN MM=M;

END BASIC;
DO I=1 TO N;

IF PRD(I,O)=0 THEN DO;
PRD(I,O)=PRD(I-1,0); P(I,O)=P(I-1,0); END; END;

IF CHOICE(3) THEN AB: DO;

PUT EDIT('NON-BASIC SYMBOLS')(PAGE,A);

DO I=1 TO MM BY 5;
IF 1+4%1M THEN J=1+4; ELSE J=MM;

PUT EDIT((K,SYT(K) DO K=I TO J ))(SKIP,5(F(4),X(2),A1

X(6)));

END;

PUT EDIT('BASIC SYMBOLSO(SKIP(2),A);
DO I=MM+ TO M BY 5;

IF 1+4 M<THEN J=1+4; ELSE J=M ;

PUT EDITUK,SYT(K) DO K=I TO J ))(SKIP,5(F(4),X(2),A,

X(6)));

END;

END AB;
IF CHOICE(2) THEN AC: DO;

PUT EDITOPRD9(PAGE,A);
DO I=1 TO N;

PUT EDIT(I,PRD(I,0),'::=',(PRD(I,J) DO J=1 TO 5))

(SKIP,F(4),X(4),F(4),A,5(X(4),F(4)));
END;

END AC;
/* PUNCH M,N,MM,EQ.BASSYM,BASVAL,NUMBER,WORD,QUOTES,XSEQ */

IF CHOICE(8) THEN Ap; DO;

COM20TABLi'; CALL COMPNCH(COM);

COM='MNMM';
CALL COMPNCH(COM);
F(0)=M; F(1)=N; F(2)=MM; I=0; J=XM ; K=3; A=4; B=2;

CALL INTPNCH(F,I,J,I,B,K,A);
DO I=1 TO M;

IF SYT(I)=NUMBER THEN XNUM=I;

IF SYT(I)=WORD THEN XWORD=I;
IF SYT(I)=QUOTES I SYT(I)=TERMINAL THEN DO;

PUT EDIT( 'QUOTES AND/OR TERMINAL MAY NOT APPEAR IN'

' SvNTAXL
PRECEDENCE VIOLATION')(SKIP,2 A);

ERRORFLAG=WB; GO TO FIN; END;

IF SYT(I)=SEQUENCE THEN XSEQ=I;

END;

COM='XNUM-XWORD-XSEQ';
CALL COMPNCH(COM);
F(0)=XNUM; F(1)=XWORD; F(2)=XSEQ; K=2; I=0;

CALL INTPNCH(F,I,J,I,K4A1A);
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PROCEDURE ( M, MN, N, F, G, KEY, PRTB, QUOTES 9XNUM, XWORD,

COM=IQUOTESI;
CALL COMPNCH(COM);

COM=QUOTES; CALL COMPNCH(COM);

COM=IEQUATIONSI; CALL COMPNCH(COM);

DO I=1 TO N; EQ(I)=P(I,0); END;

I=1; J=XN ; K=N; A=5; B=12;

CALL STRPNCH(EQ,I,J,I,K,A,B);
K=1;
DO I=MM+1 TO M;
IF l(SYT(I)=NUMBER 1 SYT(I)=WORD 1 SYT(I)=QUOTES) THEN DO;

BASSYM(K)=SYT(1); BASVAL(K)=I; KmK+1; END;

END;

COM=IBASSYMI; CALL COMPNCH(COM);

BAS SYM (K) =TERMINAL ; BASVAL ( K)=M+1;

I=1 ; J=XM,

CALL STRPNCH(BASSYM,I,J,I,K,A,B);
COM=IBASVALI;
CALL COMPNCH(COM);
A=4; B=15; CALL INTPNCH(BASVAL,I,J,I,K,B,A);.

A=5; B=12; I=0; COM=ISYMBOLSI; CALL COMPNCH(COM);

CALL STRPNCH(SYT,I,XM,I,M,A,B);
END AP;

/* COMPUTE AND OUTPUT KEY AND PRTB TABLES */

IF CHOICE(7) THEN Ag: DO;

K=0; V=0; KEY(0)=0; PRTB(0)=0;

DO I=1 TO M+1;
IF V-1=0 THEN KEY(I-1)=V;

V=0;
IF PRTB(K),F0 THEN K=K+1;

PRTB(K)=0; KEY(I)=K;

DO J=1 TO N;
IF PRD(J,1)=I THEN DO;

IF V=0 THEN V=K+1;
DO U=2 TO 5;

IF PRD(J,U)1=0 THEN DO;

K=K+1; PRTB(K)=PRD(J,U); END;

END;

K=K+1; PRTB(K)=-J; K=K+1; PRTB(K)=PRD( J, 0) ;

END;

END;

END;

PUT EDIT('KEYI)(PAGE,A);
PUT EDIT((KEY(I) DO I=0 TO M+1))(SKIP,10 F(4));

PUT EDIT( 'PRTB1)(PAGE,A);
PUT EDIT((PRTB(I) DO I=0 TO K))(SKIP,10 F(4));

END AE;

/* PUNCH KEY AND PRTB */

IF CHOICE(8) THEN APP: DO;

COM=IKEYI;
CALL COMPNCH(COM);
I=0; J=XM ; A=15; B=4; U=M+1;

CALL INTPNCH ( KEY, I, J, I U, A, B) ;

COM=IPRTBI; CALL COMPNCH(COM);

J=5*XN; CALL INTPNCH(PRTB,I,J,I,K,A,B);
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PROCEDURE (M MM, N, F G , KEY, PRTB, QUOTES , XNUM, XWORD,

END APP;
END STEPA;

STEPB: BEGIN;

DCL (U,V) FIXED BINARY;

DCL (C1(0:M),C2(0:M)) FIXED BINARY;
/* THE IT,H SYMBOL OCCURS C1(I) TIMES AS LEFT */
/* AND C2(I) TIMES AS RIGHT */

DCL B1(0:N) BIT(1), B2(0:N) BIT(1);
/* B(K) MEANS THAT THE K'TH PRODUCTION HAS BEEN */

/* ELIMINATED */

DCL (S0(0:N),SL(0:N),SR(O:N)) FIXED BINARY;
DO I=1 TO 14; C1(I)=0; C2(I)=0; END;

BA: DO K=1 TO N;

SO(K)=PRD(K,0); SL(K)=PRD(K,1); J=5;

DO WHITE (PRD(K1J)=0); J=J-1; END;

SR(K)=PRD(K,J); B1(K)=WB; B2(K)=11,B;

C2(SO(K))=C1(SO(K))44; C1(SO(K))=C2(SO(K));

END BA;
DO I=1 TO MM;

DO J=1 TO M; R(I,J)='093; L(I,J)='O'B; END; END;

NN=N; CHANGE=WB;
BB: DO WHILE (CHANGE 6. NN)0);

CHANGE='0,B;
DO .K=1 TO N;

IF Bl(K) THEN DO;
A=SO(K); B=SL(K);
IF -I L(A,B) THEN DO; L(A,B)='PB; CHANGE='PB;

END;
IF4B =MM THEN DO J=1 TO M;

IF-IL(A,J) THEN IF L(B,J) THEN DO;
L(A1J)=9)B; CHANGE=WB; END; END;

IF C1(B)=0 THEN DO; B1(K)='O'B; C1(A)=C1(A)-1;
NN=NN-1; END;

END BB;
NN=N; CHANGE=WB;

BC: DO WHILE (CHANGE 6. NN>0);
CHANGE='0,B;
DO K=1 TO N;

IF B2(K) THEN DO;
A=SO(K); B=SR(K);

IF -tR(A,B) THEN DO; R(A,B)=WB; CHANGE=WB;END;
IF B<=MM THEN DO J=1 TO M;

IF -111(A,J) THEN IF R(B,J) THEN DO;
R(A,J)=WB; CHANGE=WB; END; END;

IF C2(B)=0 THEN DO;
B2(K)='O'B; C2(A)-1; NN=NN-1; END;

END BC;
/* OUTPUT LEFT AND RIGHT SYMBOL SETS */

IF CHOICE(4) THEN AD: DO;

PUT EDIT('RIGHT SYMBOL SETS9(PAGE,A);
DO I=1 TO MM;

PUT EDIT(SYT(I),'::=9(SKIP,2 A);
DO J=1 TO M;

IF R(I,J) THEN PUT EDIT(SYT(J))(X(2),A); END;
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PROCEDURE(M,MM,N,F,G,KEY,PRTB,QUOTES,XNUM,XWORD,

END;
PUT EDIT('LEFT SYMBOL SETS')(PAGE,A);

DO I=1 TO MM;
PUT EDIT(SYT(I),1::=')(SKIP,2 A);

DO J=1 TO M4 IF L(I,J) THEN PUT EDIT(SYT(J))(X(2),A);

END;

END;

END AD;

END STEPB;

STEPC: BEGIN;
DCL (U,V,P,Q) FIXED BINARY;

ENTER: PROC (X,Y,S);
DCL T CHARM;
DCL (X,Y) FIXED BINARY,S CHARM;
T=H(X,Y);
IF Pl=" & 164=S THEN DO;

IF -,ERRORFLAG THEN PUT LIST(' HINTS REGARDING ERRORS')

PAGE;

ERRORFLAG=111B;
PUT EDIT(U,SYT(X),T,S,SYT(Y))(SKIP,F(4),X(2),4 A);

END;

H(X,Y)=S;
IF T -p=S THEN DO;

HM(X,HM(X,0))=Y; HM(X,0)=HM(X,0)+1;

END;
IF HM(X,O)>30 THEN PUT EDIT('HM MATRIX FULL AT ROW,X)

(SKIP,A,F(4));

END ENTER;

FAIL: PROC (U,V);
DCL(U,V) FIXED BINARY;
PUT EDITONO PRECEDENCE FUNCTIONS EXIST1,SYT(U),SYT(V))

(SKIP,3(A1X(4)));
GO TO FIN;
END FAIL;

FIXUPROW: PROC(I,L,X) RECURSIVE;

DCL (I,L,X,J) FIXED BINARY;
DCL (A,B) FIXED BINARY;

A=1; B=0;

F(I)=G(L)4X;
IF K1=K THEN DO;

IF H(I,K)='<, & F(I)>=G(K) I H(I,K)='=, & F(I)-1=G(K)

THEN CALL FAIL(I,K); END;

DO J=K1 TO 1 BY -1;
IF H(I,J)='< & F(I)>=G(J) THEN CALL FIXUPCOL(I,J,A);

ELSE IF H(I,J)=1=1 & F(I)1N=G(J) THEN

CALL FIXUPCOL(I,J,B); END;

RETURN; END FIXUPROW;

FIXUPCOL: PROC(L,J,X) RECURSIVEI
DCL (L,J,X,I) FIXED BINARY;
DCL (A,B) FIXED BINARY;
A=1; B=0;

G(J)=F(L)+X;
IF KINI=K THEN DO;

IF H(K,J)='>' & F(K)(=G(J) H(K0)20120 & F(c)&1=G(J)
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PROCEDURE(M,MM,N,F,G,KEY,PRTB,QUOTES,XNUM,XWORD,

THEN CALL FAIL(K,J); END;

DO I=K TO 1 BY -1;
IF H(I,J)='>' * F(I)4=G(J) THEN CALL FIXUPROW(I,J,A);

ELSE IF H(I,J)='=' & F(I)°1=G(J) THEN

CALL FIXUPROW(I,J,B); END;

RETURN; END FIXUPCOL;

/* FIND il PRECEDENCE MATRIX */

DO I=0 TO M; DO J=0 TO M; H(I,J)=";END; END;

DO I=1 TO M; HM(40)=1; DO J=1 TO 30; HM(I,J)=0; END; END;

UV: DO U=1 TO N;
DO V=2 TO 5;

IF PRD(U,V)'1=0 THEN DO;
P=PRD(U,V-1); Q=PRD(U,V); CALL ENTER(P,q,'=');

IF P<=MM THEN DO;
DO I=1 TO M;

IF R(P,I) THEN CALL ENTER(I,Q,1)'); END;
IF Q4=MM THEN DO J=1 TO M;

IF L(Q,J) THEN DO;
CALL ENTER(P,J,°4');
DO I=1 TO M;

IF R(P,I) THEN CALL ENTER(I,J,W);
ENDi

END;

END;

END;
ELSE IF QOM THEN DO J=1 TO M;

IF L(Q,J) THEN CALL ENTER(P,J,',(I); END;

END UV;
IF CHOICE(5) THEN AF: DO;

PUT EDIT('PRECEDENCE MATRIX')(PAGE,A);
PUT EDIT ((J/10 DO J=10 TO M BY 10))(SKIP,X(6),9(X(10),F(1)

));
DO I=1 TO M;

PUT EDIT(I,' 1)(SKIP,F(4),X(1),A);
DO J=0 TO M BY 10;

IF M)049 THEY U=J+9; ELSE U=M;
PUT EDIT((H(I,K) DO K= J TO U),'.')(11 A);

END;

END;

END AF;
IF ERRORFLAG THEN DO;

PUT EDIT('PRECEDENCE VIOLATION OCCURRED1)(SKIP,A);

GO TO FIN; END;

PUT EDITONO PRECEDENCE VIOLATIONS OCCURRED9(SKIP,A);

/* PUNCH HM */

IF CHOICE(8) THEN DO;
I=0; A=15; B=4; P=0; V=30; COM:HM'; CALL COMPNCH(COM);

DO U=1 TO M; CALL INTPNCH(HM(U,*),I,XM,P,V,A,B); END;

END;

/* BUILD F AND G PRECEDENCE FUNCTIONS */

IF al CHOICE(6) THEN GO TO FIN;

/* INITIALIZE */

K1=0; DO I=0 TO M; F(I)=0; G(E)=0; END;

A=1; B=0;
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PROCEDURE(M,MM,N,F,G,KEY,PRTB,QUOTES,XNUM,XWORD,

KKLOOP: DO K=1 TO M;
FMIN=1;
DO J=1 TO Kl;

IF H(K,J)=°)' & FMIN4=G(J) THEN FMIN=G(J)+1;

ELSE IF H(K,J)=-10' & FMIN <G(J) THEN FMIN=G(J); END;

F(K)=FMIN;
DO J=K1 TO 1 BY -1;

IF H(K,J)=W & FMIN)=G(J) THEN CALL FIXUPCOL(K,J,A);

ELSE IF H(K,J)='=' & FMIN>G(J) THEN

CALL FIXUPCOL(K,J,B); END;

K1=K1+1; GMIN=1;

DO I=1 TO K;
IF H(I,K)='<' & F(Ip0=GMIN THEN GMIN=F(I)+1;

ELSE IF H(I,K)='=' & F(IXpGMIN THEN GMIN=F(I); END;

G(K)=GMIN;
DO I=K TO 1 BY -1;

IF H(I,K)=%>, & F(0(=GMIN THEN CALL FIXUPROW(I,K,A);

ELSE IF H(I,K)='=' & F(04(GMIN THEN

CALL FIXUPROW(I,K,B); END;

END KKLOOP;
PUT EDIT('PRECEDENCE FUNCTIONS F AND G')(PAGE,A);

DO I=1 TO M;
PUT EDIT(I,SYT(I),F(I),G(I))(SKIP,F(3),X(1),Al2

F(6));

END;
/* PUNCH F AND G */

IF CHOICE(8) THEN APPP: DO;

I=0; J=XM ; A=15; 8=4;

COM='F'; CALL COMPNCH(COM);

F(M+I)=0; G(M+1)=0; K=M+1;

CALL INTPNCH(F,I,J,I,K,A,B);

COM='G'; CALL COMPNCH(COM);

CALL INTPNCH(G,I,J,I,K,A,B);

COM='END'; CALL COMPNCH(COM);

END APPP;
END STEPC;

FIN:
PUT LIST('FINISH TIME=',TIME) SKIP;

END ANALYZE;
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OPTIONS(MAIN);

PROCEDURE OPTIONS(MAIN);
DCL N FIXED BINARY INITIAL(50 );/*NUMBER OF PRODUCTIONS*/
DCL M FIXED BINARY INITIAL(50 ) ;/* NUMBER OF SYMBOLS*/
DCL MM FIXED BINARY INITIAL(50 );/*NO. NON-BASIC SYMBOLS*/
DCL XN FIXED BINARY;
GET LIST(M,N,MM);

BEGIN;

DCL (I,J,K,L,KK) FIXED BINARY;
DCL (11,12) FIXED BINARY;
DCL S(0:50) FIXED BINARY; /* PARSING STACK */

DCL VS(9:50) CHAR(400) VAR; /* VALUE STACK */
DCL QUOTE BIT(1)1 /*BOOLEAN FOR QUOTING BASIC SYMBOLS */
DCL ERSCAN CHAR(12) VAR; /*DIAGNOSTIC TERMINATING SYMBOL */
DCL (SYMA,SYMB) CHAR(12) VAR; /* STACK ERROR RECOVER */
DCL SYM FIXED BINARY;
DCL SYMS CHAR(80) VARYING;
DCL ERROR BIT(1);
DCL HM(M,0:30) FIXED BINARY; /* MATRIX FOR DIAGNOSTICS */
DCL SYT(O:M) CHAR(12); /* SYMBOLS */
DCL (XWORD,XNUM,XSEQ) FIXED BINARY;
DCL QUOTES CHAR(12);
DCL ANS FIXED BINARY;
DCL A CHAR(100) VAR;

DCL OS CHAR(80) VARYING;
DCL F(0:M ) FIXED BINARY;
DCL G(0:M ) FIXED BINARY;
DCL KEY(0:M ) FIXED BINARY;
DCL PRTB(0:5*N) FIXED BINARY;
DCL BASVAL(M ) FIXED BINARY;
DCL BASSYM (M ) CHAR(12);

DCL EQ(N ) CHAR(12);
DCL STACKOK INTERNAL ENTRY RETURNS(BIT(1));
PROCEDURE;

/* SETUP PARSING TABLES IF FIRST CARD=ANALYZE THEN */
INPUT IS BNF SYNTAX IF TABLE THEN INPUT TABLES FROM */
/* DATA CARDS */
DCL COM CHAR(100) VAR;
PUT LIST('SETUP') PAGE;
GET LIST(COM);
PUT LIST(COM) SKIP;
IF COM='TABLE' THEN DO;

CALL TABREAD; GET LIST(ERSCAN,SYMA,SYMB);
CALL TABPRINT;
RETURN; END;

ELSE IF COM='ANALYZE' THEN DO;
CALL ANALYZE(M,MM,N,F,G,KEY,PRTB,QUOTES,XNUM,XWORD,

BASVAL,BASSYM,EQ,XSEQ,ERROR,HM,SYT);
IF ERROR THEN PUT EDIT('PRECEDENCE ERROR')(SKIP,A);

GET LIST(ERSCAN,SYMA,SYMB); CALL TABPRINT; RETURN; END;
ELSE PUT EDIT('INPUT FORMAT ERROR')(SKIP,A);
END SETUP;

PROCEDURE;
/* READ PARSING TABLES
DCL COM CHAR(100) VAR;

1*
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PROCEDURE OPTIQNS(MAIN);

LOOP: PUT LIST('TABREAD') SKIP;
GET LIST(COM);
PUT LIST(COM) SKIP;
IF COM='END THEN RETURN;

IF COM=MNMM THEN GET LIST(M,N,MM);

IF COM=4XNUM-XWORD-XSEQ, THEN GET LIST(XNUM,XWORD,XSF0);

IF COM=QUOTES THEN GET LIST(QUOTES);

IF COM=EQUATIONS THEN GET LIST((EQ(J) DO J=1 TO N));

IF COM='BASSYM THEN GET LISTUBASSYM(J) DO J=1 TO

M -1 -MM));

IF COM=BASVAL' THEN GET LIST((BASVAL(J) DO J=1 TO

M -1 -MM));

IF COM=KEY THEN GET LISTUKEY(J) DO J=0 TO M+1));

IF COM='PRTB' THEN GET LIST((PRTB(J) DO J=0 TO

KEY(M+1)));
IF COM='F' THEN GET LIST((F(J) DO J=0 TO M+1));

IF COM=GTHEN GET LIST((G(J) DO J=0 TO M41));

IF COM=HM THEN DO I=1 TO M;
GET LIST((HM(I,J) DO J=0 TO 30)); END;

IF COM=SYMBOLS THEN GET LIST((SYT(J) DO J=0 TO M));

GO TO LOOP;
END TABREAD;

TABPRINT: PROCEDURE;
/* PRINT PARSING TABLES */

PUT EDIT('TABLE ENTRIES9(PAGE,A);
PUT EDIT( 4W ,M, N= ,N, MM= ,MM) ( 3(X( 6) ,A,F(6 )) );

PUT EDIT('ERSCAN=',ERSCAN SYMA=',SYMA,' SYMB=',SYMB)(SKIP,

6 A);
PUT EDIT( XWORD= ,XWORD, XNUM= ,XNUM,

XSEQ=',XSEQ, QUOTES=',QUOTES)(SKIP,3(X(3),A,F(4)),
X(3),2 A),

PUT EDIT( F ' )( SKIP, A);

PUT EDIT((F(J) DO J=0 TO M+1))

(100(SKIP;10(X(3),F(4))));
PUT EDIT( 'G' )(SKIP,A);
PUT EDIT((G(J) DO J=0 TO M+1))

(100(SKIP,10(X(3),F(4))));
PUT EDITCKEYO(SKIP,A) ;
PUT EDITUKEY(J) DO J=0 TO M+1))

(100(SKIP,10(X(3),F(4))));
PUT EDIT('PRTBO(SKIP,A);
PUT EDIT((PRTB(J) DO J3 TO KEY(M+1)))

(100(SKIP,10(X(3),F(4))));
PUT EDIT( 'BASVAL )(SKIP,A);

PUT EDITUBASVAL(J) DO J=1 TO M-1-MM))

(100(SFIP,10(X(3),F(4))));
PUT EDITOBASSYM9(SKIP,A);
PUT EDIT((BASSYM(J) DO J=1 TO M -1-MM))(100(SKIP,6(X(5),A)));

PUT EDITCEQUATIONSO(SKIP,A);
PUT EDIT((EQ(J) DO J=1 TO N)) (100(SKIP,6(X(5),A)));

PUT LIST('SYT') SKIP;
PUT EDIT((SYT(J) DO J=0 TO M))(100(SKIP,6(X(5),A)));

PUT LIST('HM') SKIP;

DO I=1 TO M;
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PROCEDURE OPTIONS(MAIN);

PUT EDITUHM(I,J) DO J=0 TO 30))(100(SKIP,20(X(2),F(4))

));

END;

RETURN;
END TABPRINT;

LOOK: PROCEDURE(OS,A,I,T);
/* FREE FIELD READ PROCEDURE T= TRUE IF CURRENT */

/* INPUT STRING IS NOT A. NUMBER FALSE IF PHRASE STRING */

/* RETURNED IN OS */

/* NUMBER=DIGIT1NUMBER
DIGIT1NUMBER .1(+4-) DIGIT */

/* LETTER=AIBI...1Z
/* WORD=LETTERIWORD LETTER */

/* PHRASE=WORDISPECIAL */

/* SPECIAL=ALL SYMBOLS OTHER THAN LETTERS OR DIGITS*/

/* IF LOWER CASE AVAILABLE CHANGE A TO LOWER CASE A */

NEXT: PROCEDURa CHAR(L);

/*GETS NEXT CHARACTER FROM INPUT */

IF *LENGTH(A) THEN DO;

GET EDIT(A)(A(80));
PUT LIST(A) PAGE;

A=AII ";
I=1;

END;

RETURN(SUBSTR(A,I,1));
END NEXT;:-

CON: PROCEDURE;
OS=OSIISYM; 1=1+1;

END CON;
DCL SYM CHAR(1);

DCL T BIT(1);
DCL A CHAR(100) VAR; /*READ BUFFER */

DCL I FIXED BINARY; /* READ BUFFER POINTER */

DCL OS CHAR(80) VARYING; /* OUTPUT STRING */

DCL NEXT INTERNAL ENTRY RETURNS (CHAR(1));

DCL CON INTERNAL ENTRY;

SYM*NFXT; OS=";
DO WHILE (SYM=");

1=1+1; SYWNEXT; END;

IF ((SYM)='A')&(SY*79) THEN DO;

DO WHILE USYM)=',A94E(SYM(10:E9);
CALL CON; SYM=NEXT; END;

T='143; RETURN; END;

CALL CON;

IF (USYMYZ9I(SYM=4-91(SYM='-'))6.
((NgXT='.91(NEXT)'Z'))) THEN DO;

DO WHILE ((NEXT)'Z')1(NEXT='.9);
SYM=NEXT; tALL CON; END;

T='0'8; RETURN;

END;

IF SYM)OZ' THEN DO; T='O'B; RETURN ; END;

T=11'8; RETURN;

END LOOK;

ASSIGN: PROCEDURE (QUOTE,OS,V) RECURSIVE;

/*ASSIGNS A NUMERICAL VALUE TO CURRENT INPUT STRING */
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PROCEDURE OPTIONS(MAIN);

DCL QUOTE BIT (1);
DCL OS CHAR(80) VARYING;
DCL (V,J) FIXED BINARY;
DCL T BIT(1);
IF QUOTE THEN DO;

CALL LOOK(OS,A,I,T);
IF OS=QUOTES THEN DO;

QUOTE='O'B; CALL ASSIGN(QUOTE,OS,V); RETURN;

END;

V=XWORD; RETURN;

END;

CALL LOOK(OS,A,I,T);
IF T THEN DO;

IF OS=QUOTES THEN DO;
QUOTE='143; CALL ASSIGN(QUOTE,OS,V); RETURN;END;

DO J=1 TO M-1-MM;
IF OS= BASSYM(J) THEN DO;

V=BASVAL(J); RETURN;

END;

END;.

V=XWORD; RETURN;

END;

V=XNUM; RETURN;

END ASSIGN;

ERRORREC: PROCEDURE;
DCL X CHAR(80) VAR; DCL (V,W) FIXED BINARY;

DCL T(100) FIXED BINARY;
DCL ER BIT(1);
I=1; ER='1,111; QUOTE=101B; X=' '; K=0;

PUT EDIT('SYNTAX ERROR--- IF MORE INPUT REQUESTED BEFORE END ',
'OF SYNTAX ANALYSIS THEN PLEASE ENTER (',ERSCAN,

')')(SKIP, 4 A);

DO V=1 TO M; IF SYMA=SYT(V) THEN W=V; END;

IF W THEN 5(1)=W;
DO V=1 TO M; IF SYMB=SYT(V) THEN W=V; END;

IF S(2)-+=W THEN DO; J=0; SYM=S(1); END;
ELSE DO; J=2' SYMS=ERSCAN;

DO V=1 TO M; IF ERSCAN=SYT(V) THEN SYM=V; END; END;

DO WHILE (Xn=ERSCAN); K=K+1; CALL ASSIGN(QUOTE,X T(K));END;

-QUOTE='0,11;

A=SUBSTR(A,I+1);
DO V=1 TO K-1;

W=1;
DO WHILE (HM(T(V),W),=T(V+1) & W<HM(T(V),0));

W=W+1; END;

IF W)=HM(T(V),0) THEN DO;

PUT EDIT(SYT(T(V)),' MAY NOT BE FOLLOWED BY 1,
SYT(T(V+1)))(SKIP,3 A); ER='O'B; END;

END;
IF ER THEN PUT LIST('ERROR NOT IN CURRENT INPUT') SKIP;
PUT LIST('END OF SYNTAX ERROR ANALYSIS') SKIP;

RETURN;
END ERRORREC;

STACKOK: PROCEDURE BIT(1);
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DCL (TRUE,FALSE) BIT(1);

DCL W FIXED BINARY;
TRUE=WB; FALSE='O'B; W=1;

IF S(J-1)=0 THEN RETURN(TRUE);

DO WHILE (HM(S(J-1),04:6(J)); W=W+1; END;

IF W>=HM(S(J-1),0) THEN RETURN(FALSE); ELSE RETURN(TRUE);

END STACKOK;

XN=N;
CALL SETUP;
PUT LIST('START OF PARSING') PAGE;

IF ERROR THEN GO TO FINIS;
/* PARSING SECTION */

DO 3=0 TO 50; S(J)=0; END;

ANS=0; ERROR='O'B;

J=0; I=B1; QUOTE='O'B;

CALL ASSIGN(QUOTE,SYMS,SYM);
DO WHILE (SYM)0);

J=J+1; K=J; S(J)=SYM; VS(J)=SYMS;

CALL ASSIGN(QUOTE,SYMS,SYM);
DO WHILE (F(S(J)))G(SYM));

IF S(J)=XSEQ THEN GO TO PROCES;

DO WHILE ((F(S(J-1))=G(S(J)))4,(J)1));

J=J-1; END;

L=KEY(S(J));
IF STACKOK THEN DO;

DO WHILE (PRTB(044=0);
KK=J+1;
DO WHILE ((KKOKM.(S(KK)=PRTB(L)));

KK=KK+1; L=L41; END;

IF ((KK)K)&(PRTB(L)(0)) THEN DO;

I1=J; I2=K;

CALL SEMANT (-PRTB(L),VS,I1,I2,EQ,ANS,ERROR,XN);
IF Ir1=J1In=ic THEN PUT LIST( 'POINTER ERROR') SKIP;

S(J)=PRTB(L+1); L=0; END;

ELSE DO;
DO WHILE (PRTB(0)0);

L=L+1; END;

L=L+2; END;

END;
IF L7=0 THEN DO;

L=0; J=0;

CALL ERRORREC; END;

END;

ELSE DO; J=0; CALL ERRORREC;

K=J;

END;

END;

END BLOCK;

END PARSER;

END;
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Purpose and Scope

The purpose of this Newsletter is to inform a wide variety of
librarians and administrators of current developments and future
prospects of Stanford University's Project BALLOTS, Bibliographic
Automation of Large Libraries Using A Time-Sharing Sistem. News will
be reported quarteri"; in non-technical language.

Project History

Early in 1967, Stanford University approached the Office of Edu-
cation's Bureau of Research for funding of a large-scale library
automation development project to be operated on Stanford's IBM 360/67
computer, which was to be installed that Spring. Initial expectation
was that through the manufacturer's time-sharing software, a large mix
of programs could be executed concurrently. When the manufacturer's
time-sharing software failed to live up to performance expectations,
the Stanford Computation Center set out to create its own version of
a multiple-user environment. This was accomplished in the Fall of 1967
by provision of a terminal communication system, a text editor, a spool-
ing program, and a batch partition, all working under IBM's Operating
System (OS).

A library automation proposal was written and funding of $4170000
granted for the initial period of June 27, 1967 through December 26,
1968. (The original proposal is now out of print, but xerox owies
may be obtained at $10.00 each). During the first eighteen months,
substantial effort was devoted to continuing detailed systems analysis .

of existing operations, development of future system requirements,
record design, input and output procedures, and preparation of software
for manipulating bibliographic data. This proposal was renewed in the
winter of 1969 at $4990300 for another eighteen months. Copies of the
renewal proposal are available upon request, until the supply is
exhausted.

Cost sharing is a part of both grants.

Project Organization

It became immediately evident that the organization and function-
ing of ail exceedingly complex computer task could not be undertaken by
the library on its own. One of the most important and significant
findings of Project BALLOTS is that complex bibliographic projects using
large computer systems require the successful cooperation of librarians,
computer experts, and information scientists. The University has organized
Project BALLOTS to meet this requirement. Analysis and design teams work



directly with user requirements and personnel under Allen B. Veaner,
Assistant Director of Libraries for Automation; systems programmers
work under Edwin B. Parker, Associate Professor of Communication, in
the Institute for Communication Research. Parker's work, funded by
a separate research grant from the National Science Foundation, was
originally a separate behavioral science research project, which was
activated almost a year before Project BALLOTS. In the winter of
1968, the University decided to join the intellectual talents of the
two bibliographic projects, while maintaining them as distinct and
separate for funding and agency reporting purposes.

Welding together the two major development groups is an Executive
Committee, chaired by Professor William F. Miller, Professor of Comr
puter Science and Associate Provost for Computing. Members of the
Executive Committee, besides Veaner and Parker, include Rutherford D.
Rogers, Director of University Libraries, and Paul Armer, Director
of the Stanford Computation Center. A Faculty Advisory Committee
meets quarterly to review progress, and an external Advisory Committee
meets on request to evaluate the Project's work.

Description of Prototype Operations

The initial objective of BALLOTS is to create an operational
acquisition system which, through the use of MARC tapes, provides a
maximum of precataloging with a minimum of original keyboarding.
Scope of the first operations is limited to English language materials,
a temporary restriction applied with the goal of first getting the
software to work right, and then attacking the character set problem.
(Actually, the Library already has in hand a print train capable of
handling a large number of diacritical marks and special symbols
needed for bibliographic work; specifications have been developed for
input of special characters on the IBM 2741 Communications Terminal).

The following functions are-to be,supported in the prototype
acquisition system: searching, ordering, receiving, and accounting.
Printed outputs include purchase orders, claims, cancellations, noti-
fications to the staff and faculty, and reports to the National Program
on Acquisition and Cataloging.

No printed lists of the Library's In Process File will be
maintained; access to these files will be with on-line terminals.
Update transactions will be collected with on-line terminals, although
initially, all updates will be executed in batch.

The Library's purchase order form also represents a departure
from tradition: instead of a 3" x 5" form, a two-part form the size of
a tabulating card is used. Each processed item will be assigned a
unique identification number (with check digit) to facilitate tracking
the movement of material through the processing system.

Search Service and Demonstrations

On-line search service is currently available from 8:15 to 10:00 AM, 4

PST each morning, Monday through Friday. During this period it is
possible to query the Library's In Process File and several other bib-
liographic files. Four terminals are located in the Main Library and
one in the Physics Library. However, service is available from any of
over 120 terminals serviced by the Stanford Computation Center.
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Successful remote on-line demonstrations have been conducted at

System Development Corporation, the Library of Congress, the Ohio

College Library Center, and Columbia University Libraries. Persons

desiring to participate in a demonstration are advised to open an

account with the Stanford Computation Center and obtain an IBM 2741

Communications Terminal with the following characteristics:

1. EBCD keyboard (see IBM manual A243415-2, p. 19)

2. Dial up facility option
3. Print element: dual data 1, type ball 963

4. Interrupt feature (desirable but not necessary)

5. Typ-a-matic feature (desirable but not necessary)

6. Reverse break feature (desirable but not necessary)

To communicate with Stanford's on-line files, it is only necessary

to dial 415/328-4000; no prior arrangements (except a valid account

number) are required. However, to assure success, would be users

are advised to familiarize themselves thoroughly with the SPIRES

Reference Manual, obtainable from the Stanford University Libraries,

and to consider maintaining voice contact-with Stanford during the

first try. Expenses of communication are borne by participants in

the demonstrations.

The Board of Trustees of Stanford has recently authorized

purchase of the IBM 360/67 and procurement of additional high speed

core for this facility. When this additional core becomes operational,

the Library expects to put up its on-line search and data management

facilities during all hours of normal Computation Center operation.

Project Conclusions and Achievements

An early conclusion indicated that the provision of on-line

file searching was not only feasible but necessary to provide maximum

benefit to the library of machine maintained files. Accordingly,

the bulk of the projrl.ct's software effort was applied to this develop-

ment. It was also concluded that effective utilization of machine

searching required high speed graphic terminals for display of search

results, but a survey of existing terminal devices revealed no

reasonably priced visual display capable of meeting the Project's re-

quirements. Following the example of Project INTREX, the Stanford

Computation Center is studying the possibility of assembling from

standard components a simplified display terminal which could

communicate large quantities of bibliographic data at high speed.

It is desired to transfer some three to four thousand characters

per second. Off the shelf terminals can now "write" data at about

two hundred characters per second.

The Project has demonstrated the feasibility of conducting on-line

interactive searches of complex bibliographic files, with a large

number of users working simultaneously in the same or different files.

The searcher is capable of accessing directly a record of interest

by usingthe IDENTIFICATION NUMBER (ID) attribute, which is the same

as the purchase order number. Lacking this, he can access a record

by entering the AUTHOR, any TITLE words, or DATE, or a CORPORATE

AUTHOR or a CONFERENCE AUTHOR. Any or all of these access points

may be used separately (except date) or in combination, and searches

er.
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may be expanded, contracted, cancelled, saved, or restarted.

A sample search is shown below, where upper case letter indicate

responses or prompts from the system, and lower case letter repre-

sent the searcher's input or response:

FIND? author harrison and title social welfare and
date after 1963

AUTHOR SEARCH FOR ... HARRISON
TITLE WORD SEARCH FOR SOCIAL WELFARE
DATE SEARCH AFTER JANUARY 1, 1964

3 DOCUMENTS ACCUMULATED

Now, in response to the ? prompt, the searcher may examine the

three references which have been found, or modify the search,

either expanding or contracting it, by specifying additional authors

or title words in the conjunction with the logical operators, "Or,"

"and," and "not." Complete instructions for searching are in the

SPIRES Reference Manual.

Stanford Conference on Collaborative Library Systems Development.

Under a grant from the National Science Foundation to Columbia

University, Stanford is collaborating with the University of Chicago

Library and Columbia University Libraries to study the possibility of

creating a unffied technical processing design for the three libraries

at the systems level. To publicize the work of the collaborative

project and to disseminate information about Project BALLOTS, Stanford

convened an invitational meeting in October, 1968. Twelve papers

were given before an audience of some fifty directors of libraries,

systems librarians, computer center directors, programmers, and others

actively engaged in library automation. Proceedings of the Conference

containing the full text of all paPers plus a verbatim transcription

of all discussion, have just been published by Stanford. Copies are

available for $7.00 postpaid (add $1.00 for overseas orders) from the

Office of the Financial Manager, Stanford University Libraries,

Stanford, Ca. 94305. Advance payment in U.S. dollars is required.

Herman Fussler, Charles Payne, and Kennie Hecht delivered pepers

on the University of Chicago's book processing system. Paul Fasana

described Columbia's programs and Richard Logsdon outlined the collabora-

tive effort. The work of Project BALLOTS is summarized in a paper by

Allen Waner. Invited papers dealt with a variety of subjects:

National Collaboration and the National Libraries Automation Task Force

(lmnuel Lazerow), Management of-'the-Design and Development of the

Biomedical Communications Network (Ralph Simmons), Economic and Operating

Realities of Present Day Hardware and Software in Library Applications

(W.F. Miller and R.N. Bielsker), Stanford's Data Link Network and Display

Terminals (R.M. Fredrickson and M.D. Lieberman),Computer Operating

Systems.and Programming Languages (r.K. Burgess), Developing a Campus

Based Information Retrieval System (Edwin B. Parker).



APPENDIX G

A Paper Prepared for "New Dimensions in Acquisitions,"

an ALA Preconference Held in Atlantic City, New Jersey

June 19-20, 1969

by

Allen B. Veaner

THE APPLICATIONS OF COMPUTERS TO

LIBRARY TECHNICAL PROCESSTNG



THE APPLICATION OF COMPUTERS TO

LIBRARY TECHNICAL PROCESSING

A Paper Prepared for "New Dimensions

in Acquisitions," an ALA Preconference

Held in Atlantic City, New Jersey,

June 19-20, 1969

by

Allen B. Veaner



Magnitude of Problems Recognized

A 1967 White House report, Computers in Higher Education, opens
with an arresting statement: "After growing wildly for years, the
field of computing now appears to be approaching its infancy."8
Library automation has passed through similar throes and wt may be
at the beginning of a period of new and significant development.

Several important milestones have already been reached. Computer
experts, now facing the problem of structuring and maintaining complex
files, and dealing with a wide span of graphic output characters, have
begun to appreciate the data management complexities inherent in bib-
liographic data. We no longer hear from the computer people that our
problems are trivial. We, in turn, have realized that it is no longer
possible to speak of one component or subsystem such as an acquisition
system, in isolation from the larger technical processing functions.
Automation has confirmed the integrity and unity of technical proces-
sing.

The economics of applying computers to library data processing
has come as a rude shock to many administrators. The old idea that
an automated system could be operated at a new lower cost than a
manual system is dead, indeed. One now needs to plan future budgets
in terms of cost avoidance or improved library services.

The Large System: Maker or Solver of Problems?

The choice between stand-alone equipment and procurement of
services from a central facility is the first major decision in any
automation endeavor. The small or medium-sized stand-alone device
is attractive because one can fully dedicate it to a specific applica-
tion. But as the user's sophistication and system requirements in-
crease, he outgrows the smaller machine and soon finds that he must
cast his lot with a larger facility in order to enjoy certain techni-
cal benefits.and operational features not available on smaller devices.
It is at this point where one must be prepared to give up some freedom
in exchange for more computer power, and where the complexities of
scale begin to compete with the economies of scale.

Software in the large system carries with it unforeseen problems
that crop up with unknown frequency and affect the scope of many
operations in unknown and unpredictable ways. Hardware manufacturers
and software developers have already learned about this, much to their
chagrin, especially with time-sharing. Professor W.F. Miller, Associate.
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Provost for Computing at Stanford, characterizes this facet of soft-

ware thus: "The reward, and at the same time the retribution, of

software is self-change."6 The reward is the enormous increase in

our power to do things; the retribution is the unforeseeable perturb-

ations which come back to haunt operations thought to be fully de-

bugged and dependable.

Fifteen major hazards in the development of large multi-use

systems have been enumtrated in a paper by Professor F.J. Corbat6,

of Project MAC at MIT. Nine of the dangers include lack of docu-

mentation or inadequate documentation, failure to implement designs,

overstaffing of the design team with its attendant communication

and supervision problems (Corbat6 conceives of ten as a maximum num-

ber), over-extension in time, the attempt to undertake more than one

significant advance at a time, the assumption that a finish date can

be predetermined, lack of essential hardware, geographic scattering

of resources (people and equipment), too many maintenance people in

the systems programs.

Yet, once in the grasp of an automated system, there is no turning

back. Entering upon an automated system in any enterprise is practically

an irreversible step. This is why reliability in automated systems is

a factor of overwhelming importance for library operations. The thing

about library operations is simply that they must be operational. Our

users and our management demand facilities that work during all normal

service hours, and sometimes beyond that.

With this critical background, I would now like to describe what

I believe are useful and profitable computer applications to acquisi-

tions and technical processing. I also wish to report publicly in

some detail Stanford's development work in automated technical proces-

sing, an effort that is supported by the Office of Education's Bureau

of Research.

Candidates for Library Automation

First, it is clear that a significant number of libraries do

not require and should not embark upon library automation programs;

they should instead participate in regional technical processing

centers, operated either by a jurisdiction or a commercial organiza-

tion. Typically, these libraries order and process mainly current

English language imprints marketed in the book trade, and they buy

multiple copies of the same title for branch libraries. NELINET,

The Ohio College Library Center, and the Colorado Academic Book

Processing Center are examples of service agencies for libraries

which should not undertake automation, because their individual

operations are too small in scale. In the aggregate, the scale is

sufficient to support the personnel and machine overhead demanded by

computerized operations. These new centers may soon supplant in

house technical processing operations. While it is not clear at
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this time that technical processing will disappear altogether in
the small and medium-sized library, it will certainly be radically
altered in the near future. It is doubtful whether large university
and research libraries can ever dispense with internal technical pro-
cessing services, but even there, more widespread utilization of centrally
produced data is likely to shrink the size of technical processing depart-
ments.

S tandardization

Second, it is abundantly clear that the major impact of library
automation will be felt in the area of bibliographic standardization.
On page 1 of the final report, The MARC Pilot Project, there is a very
important statement: "The single most significant result of MARC has
been the impetus to set standards."2 Standardization efforts mill be
greatly aided by budgetary considerations. In every enterprise there
is keen competition for the dollars needed to run every operation in
the organization, and the dollars can be very determinivg. The increas-
ing trend towards measuring performance effectiveness is already being
felt in libraries. For example, Booze, Allen, and Hamilton is conducting
a major management study for the Association of Research Libraries, a
study whose aim is management improvement and increased adequacy of bud-
get justification.

Two thirds of a century ago, Herbert Putnam, then the Librarian
of Congress, outlined the Library's proposed card distribution ser-
vice. The purposes of distributing centrally produced bibliographic
are stated in clear and simple language:

to supply libraries with information of books which
they do not possess... to enable them to avoid expense
in the preparation for use of those which they do
possess.

He goes on to quote the contemporary library press, pointing out the
two most costly factors of getting a book recorded in the catalog:

the work of the cataloguer, the expert, and
the work of the compositor or transcriber.

It is worth the time and space to quote in extenso from this 1901
report:

Naw, the interesting thing is that until now
libraries have been, in effect, duplicatiag this
entire expensemultiplying it, in fact, by each
one undertaking to do the whole work individually
for itself. There are thousands of books which are
acquired by hundreds of libraries--exactly the same
books, having the same titles, the same authors
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and contents, and subject to the same processes.
But each library has been doing individually the

whole work of cataloguing the copies received by

it, putting out the whole expense...
American instinct and habit revolt against mul-

tiplication of brain effort and outlay where a mul-

tiplication of results can be achieved by machinery.

This appears to be a case where it may. Not every

result, but results so great as to effect a prodigious

saving to the libraries of this country. The Library

of Congress can not ignore the opportunity and the

appeal. It is, as I have said, an opportunity unique,

presented to no other library, not even to any other

national library. For in the United States alone are
the library interests active in cooperative effort,

urgent to "standardize" forms, methods, and proces-

ses, and willing to make concession of individual
preference and convenience in order to secure results

of the greatest general benefit...
A centralization of cataloguing work, with a

corresponding centralization of bibliographic appar-
atus, has been for a quarter of a century an ambition

of the librarians of the United States. It was a

main purpose in the formation of the American Library

Association in 1876...The economies effected to the

libraries of the country might alone.justify the main-

tenance expenses of the Library of Congress even with-

out a single direct service to scholarship. The

country at large might indeed save great expense by

purchasing a copy of a book merely to be catalogued

at Washington, even if that copy should never go

outside of the walls of the Library nor find a reader

within it.
There are many difficulties of detail, and the

whole project will fail unless there can be built up

within the Library a comprehensive collection of

books, and a corps of cataloguers and bibliographers

adequate in number and representing in the highest

degree (nor merely in a usual degree, but in the

highest degree) expert training and authoritative

judgment. But the possible utilities are so great;
they suggest so obvious, so concrete a return to

the people of the United States for the uoney expended

in the maintenance of this Library; and the service

which they involve is so obviously appropriate a service

for the National Library of the United States, that I

communicate the project of this report as the most sig-

nificant of our undertakings of this first year of the

new century.7

It is not time to realize Putnam's dream? Is not the day long

gone when we can justify a host of alternatives to centrally produced

bibliographic data? It is my conviction that there will be DO
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justifiable computer operations in libraries until we realize that
the computer is an instrument of standardization, not a device whereby
we perpetuate the alteration of bibliographic data produced by a
central source. The idea of a local cataloger examining LC prepared
data on a CRT terminal for editorial modification is economically
unsupportable and managerially unwise. Yet there are still libraries
which, even in their manual systems, alter 100% of the card sets they
receive from the Library of Congress. The cost of performing such
chores of questionable necessity is likely to be intolerable in a
computer environment. The aggregate of system resources spent on data
management, CPU cycles, I/O, channel time, and so forth, will be too
great, and the computer's ability to do its own bookkeeping is relent-
less. Hence, it will be impossible to bury the cost of changing
bibliographic data.

Perfectionism: Friend or Enemy?

Perfectionism and permanence are two interdependent fallacies of
modern bibliography. Perfectionism is based upon the idea that the
librarian is creating a permanent record. Unfortunately, even in the
manual system this has never been true. Even the Library of Congress'
Official Catalog changes substantially, the amount varying according
to the age of the record and ranging from an estimated rate of about
57 in the first year of a record's.life to an aggregate of about 407
of all records after 30 years.3 To prepare for future network applica-
tions it is essential that changes in the nation's bibliographic re-
cords be kept as consistent as possible, and this is achievable only
by rigorous adherence to data centrally produced at a national biblio-
graphic center, even if thcse data contains errors when issued. At
least in this way, errors will be consistent, and they can be cor-
rected later in a consistent way by the central distribution service.

The abandonment of perfectionism in bibliography needs to be
established as a goal. (It need not be employed as an excuse for
deliberate carelessness.) The future of a computerized update
mechanism for bibliographic records should encourage libraries to
make rapid inroads on arrearages now, without waiting until every
bibliographic problem is solved with a score of 100. We may be
approaching the first ttme in history when we can afford a few
errors.

Another facet of the technical processing problem has been a
traditional view, fortunately not shared by everyone, that all books
are equal and must receive equal technical processing. Just as we
need to establish time priorities for processing, we need to make
intellectual judgments concerning the quality, amount and depth of
bibliographic treatment to be given publications. Because such
decisions are no longer irreversible, there is an opportunity for
expedited processing and the preparation for public use of more books.
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The idea of self-sufficiency in resources, i.e., exhaustive

collection building, is dead. Self-sufficiency is a laudable heritage

of the protestant ethic, needed in eras of slower communication.

High "budget visibility" of book funds has aided in the development

of a variety of cooperative acquisition programs, based on the idea

of building national rather than purely local resources. The costs

of technical processing have not been so visible, but they are coming

into sharper focus all the time. Costs now hidden in personnel and

overhead are likely to be surfaced by the application of computer

technology.

Applications to Technical Processing

There are two categories of work which can be substantially

aided by computer applications.

First, we have a great mix of data management activities:

keyboarding, updating, deleting, sorting, printing, distributing,

calculating, merging, filing--dull and boring activities. It is

difficult to reauit and train, and almost impossible to retain staff

for this kind of work. Rapid staff growth needed to accommodate

recent large increases in publication output makes for very difficult

management problems: supervision troubles, lack of employee satis-

faction, high turnover, poor communication within the organization,

and difficulty of following standard procedures.

Searching is the second category of technical processing work

which can be materially aided by computer applications. Stanford

has applied substantial effort to develop a capability for on-line

searching, because we believe in this area there can be a future pay-

off in public service when computer costs come down to the point

where public terminals can be justified. Meantime, the paucity and

rigidity of access points for searching card catalogs and in process

files makes searching for technical processing frustrating and much

less productive than it should be.

Development in On-Line Search and Retrieval

Stanford has developed a search facility by which many users

can search the same or different files simultaneously, just as one

can do with the card catalog, but with these additional features which

no card catalog can offer: (1) Users can interact or negotiate

with the files expanding or contracting searches at will, even saving

them for future reference, if desired. (Saved searches can be run

against new MARC tapes.) (2) Users can carry out coordinate searches,

and (3) users can access any of several central files anywhere there

is a terminal. System response time can be kept reasonably short--

a few seconds--because an inverted file structure searches index files .

which point to data base entries. In other words, no serial searching

is employed.
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With the aid of a grant from the Library and Information Science
Branch of the Office of Education's Bureau of Research, Stanford is
developing an on-line bibliographic control system dubbed SPIRES:
Stanford Public Information REtrieval System. Acquisition and catalog-
ing are the two chief areas of current research and application. A
searching guide9 the SPIRES Reference Manual, has been issued to explain
the search facility; this publication is available on request. However,
it is well to mention that interactive searching is practical only on
fairly large computer systems. Further information on Stanford's auto-
mation program is contained in the Proceedings of the Stanford Confer-
ence on Collaborative Library Systems Development, and tn the first
issue of the Project BALLOTS Quarterly Newsletter, which was distri-
buted at the Atlantic City ALA Conference.4

Requirements for On-Line Retrieval

An on-line search facility requires several things: (1) a large
computer facility (Stanford's system uses a partition of an IBM 360/67);
(2) software with built-in feedback features to facilitate system mod-
ification; (3) a large data base; (4) very large storage facilities;
(5) a means of rapidly displaying search results, preferably by visual
terminals; (6) a wideband communication network to transmit processed
data to remote stations.

SPIRES software already provides its users with the capability
of communicating their satisfaction or dissatisfaction to the system's
designers. A large data base is obtainable through MARC, and an even
larger one will be available through RECON, if the full RECON Project
materializes. Really large storage facilities--enough to store even a
million records locally--must await future, more economical devices,
perhaps photodigital stores or laser beam recorders, such as the UNICON.
In terms of screen capacity, character set, and writing speed, visual
displays are still quite costly and not yet truly satisfactory for
bibliographic data. A, wideband communication network means coaxial
cable, which costs about $1.50 per installed foot.

NW for Collaborative Development

One of the first automation lessons librarians learned was the
astronomical communications gap between computer people and librarians.
We conclude that this gap must be reduced nearly to zero--if the auto-
mation of library technical processing is to succeed. Three groups
need to be brought together: the librarian, the computer expert, and
the information scientist. The library can't do this job alone; in
fact, none of these people acting alone is likely to succeed.

Expendable Equipment?

For many years we've been in an era of expendable software. In
fact, software investment commonly runs two to three times the cost of
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hardware. It is not unreasonable to expect that the future is likely

to bring us quickly to an era of expendable hardware. The American

economy already provides an outstanding precedent: the automobile is

a piece of expendable hardware. Basically, hardware and software are

no different. Some hardware--terminals in particular--may have a

useful lifetime of only one or two years.

The Future of Books and Bibliographic Files

About ten years ago, the book began to come under some concerted

attack as an inefficient means of storing and transmitting information.

Despite the controversy surrounding this issue, one fact stands out:

the book is still the cheapest to produce, the simplest and easiestto

use device for information storage and retrieval. A 1969 article on

the impact of the computer on publishing starts out: "The most effic-

ient information storage medium, by far, is the least sophisticated

to produce--the printed page."5 In 1968, consumers spent $4 billion

for broadcasting services and another $4 billion for consumer electronic

products. Yet in the same year, the value of printed and published

goods totalled $22 billion, of which $12 billion was for newspapers,

books and periodicals--substantially bore than the sum spent for non-

print communication media.

Looking ahead some indeterminate distance in the future, I see

a long life for the book. I see the retention of paper as a major

medium of communicating data for acquisition processing; booksellers

in developing countries (and even in some advanced ones) will continue

to issue paper invoices, some written in a familiar illegible scrawl.

I foresee continued lack of rationalization of the processing unit

in book procurement (invoices, purchase orders, checks, etc.), the

factor responsible for the great amount of effort me face in distri-

butingand redistributing data over media in reconciling our budget

accounts and invoice documents. I do not see vast on-line biblio-

graphic files in our major research libraries, except possibly at

the Library of Congress and maybe at a few regional bibliographic

service centers. Rather I see the possibility that our entire con-

cept of file organization mill be restructured. A highly simplified

model, which I hasten to add I have not costed,might look something

like this: closest to the library user might be on-line access to

current items in process and to those permanently held items known

to be heavily in demand. Somewhat further away--in terms of ease of

search and retrieval--might be book catalogs with relatively brief

and simple entries supplemented by full bibliographic data in micro-

film cartridges permanently arranged by sequence members in the form

of a register. Such a master file could be centrally produced by

computer output microfilm printers as a by-product of the MARC and

RECON projects. This register would require virtually no updating--

all the organization and maintenance would be confined to the book

catalogs or on-line files which would act as indexes to it. Even

the book catalogs might be organized far differently from our present
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ones; some might be topical, others chronological. A microform

register would be extremely cheap to duplicate and distribute. Hard

copy of full bibliographic data could be easily obtained by conven-
tional reader/printers.

Before any idealized file strucuture or service like this can
be implemented, we need to know much more about our users than we
now do. It is unlikely that we will reach this future by postulating
great, all embracing "total system designs," conceived in ignorance
of user requirements9 or representing someone's pet idea. The neces-
sary research, experimentation and implementation should be dominated
by two principles: (1) construction and testing of development models
capable of self-change through user feedback, and (2) implementation
of major functional modules one step at a time.
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On-Line Input of Meyer Library Catalog Records: A Proposal



ON-LINE INPUT OF MEYER LIBRARY CATALOG RECORDS: A PROPOSAL

A book catalog for the Meyer Library is in its fourth year of production.
The catalog is processed and printed on a System 360 Model 40 located in
Administrative Data Processing. Input for the system is generated on an
029 Keypunch located in the Main Library. Project BALLOTS, in the Main
Library, is currently using IBM 2741 typewriter terminals for collecting
input. It has been suggested that the Meyer Library catalogers could make
use of these terminals in their own system with few programming changes
necessary. Also, the Meyer input format could be changed slightly to conform
to the bALLOTS format. These two changes, together would create some advan-
tages which are not currently in existence. There would be better immediate
proofreading, more powerful text editing capabilities, less string input
formats and the means to use the SPIRES Information Retrieval System.
Appendix I shows how the eita elements in the Meyer System could be conformed
to the BALLOTS/SPIRES attribute list.

It also has been suggested that keyboarding for the BALLOTS system copld

provide input to the Meyer system, and save keying effort. This may not prove
to be practical. A dicussion of that subject appears in Appendix II of this

proposal.

The following is a des-ription of the way in which the data could be
gathered and edited for the Meyer system. The existing edit program could
be modified to accept the new input format, and could reside on a public
disk at the Computation Center. After the Meyer terminal operators had collected
a certain number of transactions using WYLBUR, the JCL for linking the edit
and edit list routines could be bzught into core. The job would then be run,

and the data set saved. When the edit list comes to the library the data set
would then be brought back into core and corrected. The JCL for linking the
edit routine and a core to tape routine would then be brought into core and
run. The core to tape routine would convert the records to the Meyer format
so tht the existing ADP programs would process as they do now. The edit
routine would reject any transactions which still contained errors and write
a diagnostic data set which could be examined on the terminal. The erroneous
transactions would then be corrected and saved in a new data set. The old
data set could then be destroyed and the tape sent to ADP.
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Appendix I

CONFORMING THE MEYER LIBRARY INPUT FORMAT TO THE BALLOTS/SPIRES FORMAT

The Meyer Library format currently places a number of attributes into
seven areas. These areas are numbered 10, 20, ...70. The following outline
lists these areas into an attribute list reflecting the BALLOTS/SPIRES format.

Name Abbreviation Kind S/M

Area 10

L.C. Call Number LC ALPHA S

Volmme V ALPHA S

Part PT ALPHA S

Copy C INTEGER S

Record Tyoe REC ALPHA S

Location LOC ALPHA S

Change Indicator CHG ALPHA S

Title Code TIC ALPHA S

Shelf List Entry SLE ALPHA S

Year of Acquisition YR SINTEGER

Missing M INTEGER S

Audio Indicator AU ALPHA S

Selective Change SEG ALPHA S

Indicator

Area 20

Author A ALPHA

Area 30

Conventional Title CVT ALPHA
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Appendix I (cont.)

Name

Area 40

Title Statement

Area 50

Notes

Area 60

Abbreviation Kind S/M

T ALPHA S

N ALPHA 4

Subject Headings SS ALPHA

Area 70

Added Entries

Other

AKL ALPHA

Entry ID Number TD INTEGER
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Appendix II

A DISCUSSION OF WHY THE SINGLE KEYING CONCEPT MAY NOT BE PRACTICAL

FOR THE MEYER LIBRARY BOOK CATALOG

The current rate of input to the Meyer Catalog is about 10,700 entries
per year. Only 7,000 of these entries are new titles. The remaining number
are changes to the existing catalog. Almost 357 of the new titles are not
ordered through the Acquisition Division, but are acquired as gifts or
purchased from the Stanford Bookstore. This leaves about 4,500 items, or
less than 427 of the total effort, which could fall into the single keying
concept of using the L.C. information, collected by the BALLOTS system, for in-
put to the Meyer Catalog system.

Additional problems arise for these 4,500 items, owing to cataloging
differences between L.C. and Meyer. Conventional title is never supplied
by L.C. and the notes provided by L.C. are never the same as the notes used
by Meyer. About 507 of the main entry author names are established differently
in the Meyer system, and added entries are different 507 of the time, and 20%
of the subject headings are different. The L.C. classification number is often
changed by Meyer. Control information such as record type, change indicator,
title code, shelf list entry indicator, missing indicator, audio catalog
indicator, and selective change indicators are attributes which are used
only in the Meyer system. Original cataloging is done from the titkpage
after the material has arrived. If the data were captured prior to cataloging,
numerous miscellaneous cataloging changes would be required.

Another area of concern (which is separate from the preceding problems,
and should be evaluated separately) is Wyer's use of special programming
symbols. A list of these symbols and their purposes appears at the end of
this discussion. If the Meyer entry were the first to be ordered and an
added copy for another library were ordered, then a program to suppress these
special symbols could be utilized. However, if the Meyer order were second,
no program could insert all of these symbols properly, and some inconvenient
and costly manual data manipulation would be necessary.

Considering the percentage of differences between Meyer and L.C. cata-
loging, one can conclude:

1. No Meyer record could be completely reproduced from information
collected by BALLOTS due to the added control information used by Meyer.

2. No Meyer record, which contained conventional title and/or notes,
could be reproduced from L.C. information collected by BALLOTS3

3. Only about 900 records (or :bout 8.4% of the annual effort) would
need no change in at least one of the other attributes.

4. About 3,600 records would require one, two or three of the other
attribures to be changed.
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5. 6,200 other catalog transactions would need to be keyed

completely. Add to this the unknown quantity of records for

which programming symbols would have to be manually added, and the

comparatively convoluted procedures which would be implemented,

one could see that this approach might increase rather than decrease

the cost and effort of producing the Meyer Catalog.
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Appendix II (cont.)

SPECIAL PROGRAMMING SYMBOLS AND THEIR USES

Area 20 - Author

Area 30 - Conventional Title

Area 40 - Title

Area 50 - Notes

Area 60 - Subject Headings

Area 70 - Added Entries

Do not include in sort key.

Do not include in sort key.

Same as 20 and 30.

Include in sort key, but do
not print.

Suppress while printing author
entry.

Separate each note.

Separate each subject heading.

Separate each added author
and/or title.

Same as 20, 30, and 40.

Same as 40.
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Project BALLOTS
Library Systems Note Number 37

Subject: Meyer Library Catalog

Title: External Specifications of On-Line Input for the Meyer Catalog

Author: Jerry West

Date: May 23, 1969

On-line input to the Meyer Catalog has been established as both desirable

and beneficial. Input should be compatible with the BALLOTS/SPIRES input form,

in order that all or part of the catalog might later be built into a searchable

on-line data base, and to permit the input function to be part of BALLOTS'

Data Preparation and Data Control sections.

The following pages of this document provide the suggested external

specifications for program description, data flow, diacritic marks, attribute

description, record description, and extra aids to the cataloging effort.

I. Program Description

Three program source modules and object modules could be stored

on a public disk at the Stanford Computation Center. One module would

consist of conversion and edit routines, the second would be a list

routine, and the third a tape write and diagnostic routines.

A. Conversion and edit routines

A routine to convert the terminal input records into the

Meyer record format would be combined with the existing Meyer

edit routine which may need minor modification.

B. List routine.

The existing Meyer list routine to produce the proof list.

This may also need minor modification.

C. Tape write and diagnostic routines

Parts of the existing tape write routine may be used to

create a shelf list tape to be input to the Administrative Data

Processing system. A routine to write diagnostics on a disk, for

those items not accepted on tape, will allow remote inspection of

edit errors.

II. Data Flaw

A. Narrative

The catalog coding sheets are brought to Data Control and

input to a WYLBUR data set. When enough records have been collected
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the JCL for running the conversion, edit and list routines is
brought into core, and the RUN command is issued. The list produced
by this run is proofread, and the corrections are made to the data
set. The JCL for runntng the conversion, edit, tape write, and
diagnostic routines is brought into core with the data, and the RUN
command is issued. The output tape is taken to Administrative Data
processing for input to the Meyer system, and the diagnostic data
set is examined at the terminal. If there were rejected entries
due to further edit errors, then these entries are corrected and saved
in a new data set, and the old data set is scratched.
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III. Diacritics and Special Characters.

Library Systems Note #7 describes the input specifications for

discritics and special characters using the IBM 2741 Terminal Typewriter.

This note appeared as Appendix C of the Progress Repottfor the quarter

ending 26 June, 1969. Included as Appendix I is a list of bit configu-

rations and the corresponding graphic character for Stanford's Library

Print Chain. The characters which are important to this discussion

are identified by name.

It should be noted that no input consideration has been given to

the opening and closing brackets. The conversion routine can auto-

matically ,insert these characters in the Conventional Title attribute.

IVi Attribute Description

The following page is the attribute descriptor list. The list

gives the attribute name and abbreviation (ABBRd), specifies the format

of attribute values (KIND) and multiplicity (S/M), and gives maximum

length (MAX) of each attribute. The attributes are sequenced within

the areas (10, 20 *die 70) currently used by the Meyer System.
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Attribute Descriptor List

Name Abbr. Kind

Area 10

L.C. Call Number LC ALPHA

Volume V ALPHA

Part PT ALPHA

Copy C INTEGER

Record Type REC ALPHA

Location LOC ALPHA

Change Indicator CHG ALPHA

Title Code TOC ALPHA

Shelf List Entry SLE ALPHA

Year of Acquisition YR INTEGER

Missing M INTEGER

Audio Indicator AU ALPHA

Selective Change SEG ALPHA

Indicator

Area 20

Author

Area 30

A ALPHA

Conventional Title CVT ALPHA

Area 40

Title Statement

Area 50

ALPHA

Notes N ALPHA

S/M Max

S 37

S 7

S 2

S 2

S 1

S 1

S 1

S 1

S 1

S 2

S 4

S 1

S 8

M 400

S 400

S 400

M 400
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Attribute Descriptor List (cont.)

Name Abbr. Kind S/M Max

Area 60

SS ALPHA M 400Subject Headings

Area 70

AAT ALPHA M 400Added Entries

Other

ID INTEGER S 10Entry ID Number
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Record Description

Each individual record in a WYLBUR data set consists of lines of

input containing the attribute abbreviation followed by the value of

the attribute in quotes. The beginning of each record contains a line

with the word "begin," and the last line consists of the word "end."

Each line length is limited to 72 characters and each new attribute

must begin on a new line. When an attribute has multiple values each

value begins a new line starting with the abbreviation, and none of

the values may be interspersed by any other attribute value.

The following is a list of input examples for three records:

BEGIN
ID'13169'
LC'QP435.N133'
REC '1'
LOC 'A'
TIC 'T'
A 'Mach, Dr. Ernst'
A 'Williams, C.M4'
A 'Waterlow, Sydney'
T 'The analysis of sensations, and the relation of the

physical to the psychical'
N 'Translated by C.M. Williams'
N 'Rev, and supplemented from the 5th German ed. by

Sydney Waterlowl
SS 'Senses and Sensation'
SS 'Psychology'
AAT 'Szasz, Thomas S.'

END
BEGIN
ID '131701'
LC 'PS159.R8B7'
REC '1'
LOC
TIC 'T'
YR '70'
A 'Brown, Deming'
T 'Soviet attributes toward American writing'

SS 'Russia'
SS 'US-Russia -- Relations'
END
BEGIN
ID '13171'
LC DD35.575!'

REC
LOC 'F'
TIC 'T'
YR '70'
A 'Staquel-Holstein, Baronne de'

T 'De l'Allemagne. Nouv. @aed. Revere et correg@ee'

N 'Treuttel et Ueuurtz, 1835. 2V.

SS 'Tongue Twisters'
END
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VIa Extra Cataloging Aids

One of the major advantages in having the Meyer input conform to the

BALLOTS input is the ability to use the SPIRES system for building and

searching all or selected parts of the Meyer data. This feature will

continue to be the subject of study and analysis.

Some future application programs which will aid the cataloging effort

are under consideration. One program could take the L.C. data which

have been collected by BALLOTS and print them out when the receipt of

the Meyer book has been noted. This print out could then be used as a

coding aid for input to the Meyer system.

Another program could print shelf list cards from a WYLBUR data

set after that data set had been edited and corrected.

When it is evident that these added aids are desirable and

authorized, they will be .the subject of further Library Systems Notes.
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a 4

TYPE=1:3 1 IDENTIFIZR=ILIBRARY PRINT CHAIN C

DECLARE LIBRARY, PRINT CHAIN C CHAR(256) INITIAL(

:#@11=n abcdefghi (
<-41; jklmnopqr )664t--cestuvwxyz %"1-X02234"789 w%]1\ ABCDEFGHI
LMNOPQR STUVWXyZ 0123456789 ;

POSITION CHARACTER CODE IN TABLE PRINT DEFINITION
1 00000000

00000001
3 00000010
4 00000011
5 00000100

00000101
7 00000110
8 00000111
9 00001000

*13 00001001
11 00001010
12 00001011
13 00001100
14 00001101
15 00001110
16 00001111
17 00010000
18 00010001
19 00010010
20 00010011
21 00010100
22 00010101
23 00010110
24 00010111

00011000
25 00011001
27 00011010
28 00011011
29 00011100
30 00011101
31 00011110
32 00011111
33 00100000
34 00100001
35 00100010
36 00100011
37 00100100
38 00100101
39 00100110
40 00100111

00101000
42 00101001
43 00101010-
44 00101011
45 001011.00

46 00101101
47 00101110
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Scope,

Within the time allotted for this paper, I shall concentrate

on those problems relevant to the procurement of current materials and

retrospective materials still in print. I exclude from consideration

the purchase of out of print books and micropublications, mainly

because both are highly specialized topics which deserve separate

papers.

The Unigueness of Book Purchasing

Of all the materials purchased on a continuing basis by universities

and research centers, books are by far the oddest. They are bought by

the tens or hundreds of thousands, yet any two hardly ever resemble

each other. They are obtained from thousands of vendors in nearly every

country of the wDrld. Their physical characteristics vary widely:

weight, size, paper, type font, shape, color, etc. Their languages,

their intellectual qualities, and their bibliographic descriptions vury

widely, and the latter two items are often the subjects of controversy.

No other commodity, essential for the existence of a research center

approaches the uniqueness of the book. This uniqueness is responsible

for the charm they hold for bibliophiles, but this same individuality

accounts for most of the difficulties in acquiring books.

Interaction of Forces in the Book Trade

The acquisition of library materials trings about the interaction
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of many parties whose interests definitely conflict. They are the

selectors - curators, faculty, students, staff - the acquisition

staff, the cataloging and reference staff, the controller or agency

carrying fiscal responsibility, the vendor, the international monetary

system, the transportation system, and in a few instmacies, the

political jurisdiction.

In terms of the above interests, let us define some qualitative

and quantitative differences in products and services in a typical

acquisition system.
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This matrix is a highly simplified and abstract picture of

a complex communication process between many parties, something

that in modern parlance might be called a communication network.

In practical terms, this reduces to people talking or writing to

other people about the books they want, creating and maintaining

records and files, updating messages from time to time, and recording

the transactions.

File Management

The control center for all this activity is a set of files,

usually consisting of an outstanding order file, a file of invoices,

and historical records of expenditures, such as budget statements.

Some systems will contain additional files which in effect index

the master file by date, vendor, purchase order number, or local

account number. Maintaining and searching a large multilingual file

is an extremely difficult task and requires a high order of management

skill. It is in the area of file management where some computer assistance

may be helpful, though at this time there is very little experience in

handling large computerized files of bibliographic data. Little is

known about the psychological aspects of file searching, but it is

apparent that the proficient searcher is the key to an efficient manual

acquisition system which must necessarily provide a limited number of

access points to each record.

In connection with file organization, it is useful to record a new

and recent trend. For a long time, acquisition files were maintained
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in a primary sequence by author and secondarily by title, following

the pattern of the conventional card catalog. Today, more libraries

are adopting a straight title sequence, partly to combat filing

difficulties and partly out of the realization that there is no

reason why a temporary control file should slavishly imitate the

dictionary catalog.

Problems of Fiscal Control Systems

Wide price variation is one of the factors which distinguishes

book purchasing from any other buying in research centers, and it

complicates fiscal control. Now same faculty members and book

selection experts behave as if there were an infinite supply of moneyi

but in this age of expensive reprints and keen competition for out-of-

print titles, tight fiscal control is essential. In some libraries

this means hiring a bookkeeper to maintain an independent, separate

accounting system, in which each commitment or payment transaction is

logged. The manager of the acquisition system must take care not to

delegate book purchasing authority to the bookkeeper; a non-librarian

should not be accorded the power to halt an outgoing purchase order.

In most large organizations, there is a substantial time lag in

processing invoices because of the great number of documents and the

batch processing method. Even if a computer is aVailable, invoice

documents must still be keyboarded before they can be handled by

computer. It is doubtful that we will soon see the development of

internationally standardized invoice documents printed in both human
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and machine-readable form. The handwritten or typed invoice is going

to be with us for a long time.

Another problem with the invoice turns on the processing unit -

for the buyer, the preferred processing unit is the title, but for the

seller it is the invoice. To process a consolidated invoice for pay-

ment, the buyer has to determine what portion of that invoice is assignable

to his several bibliographic and fiscal records. In particular, the

buyer may have to apply portions of various book funds to one invoice,

a process that is time consuming and cumbersome. The internal transfer

of monies from various budgets to write a single check in payment of

one invoice adds to the controller's overhead. One solution is to

permit the library to commingle funds into a few large budgets and

then make quarterly reconciliations to the multiplicity of funds

supplying these budgets. It is a generous and understanding controller

who will permit this. A few vendors provide individual invoices for

each title purchased; this eliminates the problem, but such a service

is only available from very large vendors. Therefore, the combined

invoice is also going to with us for a long time.

Selection and purchasing, thenlare ideally one-for-one processes;

as soon as fiscal and invoice processing enter the data stream, the

processing mode shifts, to many-for-one: many books and many book

budgets, one invoice, when these same invoices enter the controller's

shop, processing is reversed and becomes one-for-many, i.e., one consoli-

dated check is written to pay many vendor invoices. The blind- chezk plan
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is an attempt to maintain a one-for-one processing mode throughout the

acquisition cycle. A blank check valid for some upper limit - usually

$100 - is sent to the vendor as an integral part of the purchase order

form. The vendor fills in the exact amount of payment and the cancelled

check is used to post the budget statement. An advantage is the vendor

is paid promptly and accurately; a disadvantage is that the vendor

has to handle a large number of checks. The checks are usually valid

for a limited time and there could be problems with books that are out

of stock or awaiting reprinting - they might be ready for delivery

after the blank check is no longer valid. Also in some institutions

the controller is reluctant to delegate his check writing authority,

or he may worry about the security of negotiable checks not under

his direct control.

Librarians should be wary of permitting establishment of excessively

restricted gift or endowment funds, regardless of their size. In some

fields, the income might greatly exceed the cost of all the material

published in a decade; in other cases, the restricted field may be so

highly specialized that it becomes difficult to find material to buy.

So in the end, the donor is unhappy, the librarian is unhappy, and the

controller must maintain a fund that is not very active.

Despite advances in electronic data communication, there is little

likelihood that the book trade will soon be free of paper handling. There

are too many different legal and managerialrequirements among institutions,

and developing countries will probably be dependent on manual data

processing for some time.
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Patterns of Book Purchasing

The classical pattern of book procurement has turned upon indivi-

dual selection and ordering from announcements, advertisements, and

national and trade bibliographies. Where budgets are severely limited

(as in small public libraries) this method is practically obligatory,

but for current materials, college, university, and research libraries

are turning more and more to the approval order system, sometimes

designated the "blanket order plan." In this scheme, the selectors

draw up a profile which characterizes the desired acquisition plan within

a given discipline or language. Actual selection of titles is then

turned over to the vendor. Of course, to support this system the

vendor must employ broadly educated selectors who knaw something about

the acidemic program in a given institution. Periodically, he ships

to the library his selection of newly published titles and the local

selectors winnow the material by actual examination - no doubt the best

way to pick books. The approval system has a built-in 1007 return

privilege for any title not desired by the customer. In effect, the

vendor is gambling that returns will not exceed some maximum percencage

beyond which his handling costs would make the arrangement uprofitable.

The approval plan has two great advantages for the buyer: (1) he is

assured of delivery immediately after publication of one copy of each

new title of interest to him, thus practically eliminating the risk

that a book may go out of print before an order can be placed, and (2)

the book never enters the buyer's fiscal or bibliographical control

system unless it is accepted. The buyer pays only for those books which
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he keeps; no refunds or credits need to be negotiated. Some vendors

even prepare multiple copy control slips for a library's retention

to assist in file maintenance and technical processing.

A major reason for this shift is the recent very great expansion

of publishing and acquisition. Colleges and universities are growing

at seemingly alarming rates; the federal government in the U.S. has

been greatly assisting the purchase of library materials under Higher

Education Act of 1965. The Acquisition rate in American academic

libraries doubled in the six years between 1960 and 1966. Library

schools have been unable to supply enough professionals to man

acquisition services and there has been no easing of the recruitment

problem with clerical support staff. These forces have combined to

overwhelm the library's conventional ordering and receiving procedures,

some of which may not have been rationally planned. There is much

evidence that many traditional acquisition procedures lack rationality;

were it not for the establishment of approval plans, the whole

acquisition process in many libraries might have collapsed entirely.

The approval plan is not without some risks. One obvious problem

is the quality of the vendor's selection. There is a risk that one

may miss desired books or receive titles not really wanted. The only

remedy is constant monitoring by local selectors and proper feedback

to the vendor; without this an approval plan is likely to fail. A

second risk to be weighted is the probability of inferior books getting

into one's collection. However, elimination of the iabor of selecting
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current items, searching them in the files, and typing purchase orders

more than compensates for a few bad books.

A third problem with the approval plan is the possibility of

conflict with long established standing orders, especially if standing

orders have been scattered among many vendors. The ideal arrangement

is to take the approval plan and the standing orders from the same

vendor, but if this isn't possible an exclusion list can be helpful

to the chosen vendor. The adoption of an approval plan may require

some departures from traditional practises. I have heard of one

library which wants to maintain a file of all the approval titles

it has returned "just in case the vendor claims payment for a returned

volume." This defeats a prime advantage of the system, whereby one's

files need control only the items actually accepted. In those rare

cases where the vendor submits an invalid claim, it is usually

cheaper to just pay the invoice rather than keep superfluous records.

A variant blanket order plan is Stechert-Hafner's Latin American

Cooperation Acquisition Program (LACAP). This plan is dependent upon

travelling agents who try to cover the principal publishers and book-

stores in each country. These itinerant agents also need to know the

authors because in Latin America authors often negotiate directly with

printers and distribute books from their own homes or offices.

In the United States certain libraries are required by law to

work within a jurisdictional purchasing department or are compelled to

purchase library materials by bidding. The expertise of the purchasing



agent is invaluable for economizing on the commercial products

essential for running a research center - he buys the blackboards,

the consumable supplies, the furniture, etc. But his staff almost

never has the linguistic competence and the bibliographic tools to

provide a book purchasing service to the library. He also may lack

motivation, since his customary purchasing is much farther from an

academic program than is the library's work.

The bidding system usually goes hand in hand with the requirements

that libraries obtain their books through a centralized purchasing

department. Except for large quantities of the same title, we know,

of course, that it is unrealistic to ask for bids on single copies of

library materials. There are two powerful reasons for staying away

from the bid system: first, it almost forces the buyer to do busi-

ness with a single vendor; second, it is simply inefficient to bid

for single, unique items which are relatively law in unit cost.

There is yet another hazard to the bid system, a danger that has

been particularly troublesome in the United States. This is the problem

of the unqualified vendor. The unqualified vendor needs only a type-

writer, a telephone, a small office, and a few clerks. By bidding low,

he tries to obtain an exclusive contract. From then on, he acts only as

a clearinghouse, codsolidating book orders from various sources and

forwarding them to the publisher, usually with instructions that the

ordered items be shipped directly to the destination. There are several

advantages to this scheme and all accrue to the benefit of the vendor: .



- 283 -

since he stocks no books, he needs 110 warehouse; he can easily

avoid hunting for an out of stock book by simply reporting to the

library that the book is not available and cancelling the order. The

problem became so acute that several years ago the American Library

Association and the National League of Cities jointly sponsored

a study of book purchasing in the United States. A principal re-

commendation of the report, which will be published shortly, is that

libraries supported by jurisdictions be exempt from bidding require-

ments and allowed to use their experience and judgment in choosing

vendors.

Exchanges

There are whole categories of material available only by exchange,

either because certain publications are not distributed in the book

trade or because the book trade in a given nation is not well developed.

In countries like the U.S. where labor costs are high, exchange is one

of the less efficient methods of obtaining materials, owing to the great

amount of correspondence needed to negotiate each exchange. It is also

laborious to post records of exchanges and such records must be kept

for a long time to resolve controversies. Determining the economic value

of a given exchange can sometimes take on the character of a delicate

diplomatic negotiation. The "scorekeeping" aspects of exchange can be

troublesome and irritating. It is hard to balance an exchange of goods

where the traders differ substantially in prosperity. My own feeling

is that if national currency policies permit, the advanced countries



should give first preference to regular purchase routines, falling

back on exchange only if the partner suffers hardship through lack

of hard currency.

Various methods are employed to balance accounts between partners:

page for page, volume for volume, or the "priced" exchange. In the

last named method, each partner agrees beforehand to the equivalent

cash value for certain publications, and a fictitious ledger is

posted to keep account of the "money", although no cash ever changes hands.

Procurement by exchange is necessarily slower than direct purchasing,

if only because of the normal time lag in correspondence. Additionally,

communication and postal services in developing countries may be slow.

Sometimes when the person in charge of exchange leaves, he takes his

correspondence with him, and his successor has no record of your prior

negotiations. Political instability contributes to the difficulty of

maintaining continuity of exchanges.

Press runs in developing countries may be small, and current material

may go out of print before it can be obtained by exchange. One effective

countermeasure is to secure the services of a resident or regional agent

who is well informed on the needs of your library. Owing to the vastness

of its international exchange operations the Library of Congress is able

to employ such persons who can see to the selection, wrapping, addressing

and shipping of desired materials.

Some materials are not well suited for exchange. Irregular serials

are among them. Even regular, dependable serials are difficult because
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in most cases the subscription supplied from the advanced country will

be obtained through a subscription agency, while the periodical

itself will be sent direct from the publisher. This multipath flow

makes it hard to maintain continuity. Nevertheless, subscriptions are

much in demand by partners exactly because they tend to be expensive

and can easily drain off scarce hard currency.

The use of exchange for domestic procurement is declining and is

considered an archaic practise by many. Commonly, a library obtained

a quantity of its own institutions publications at a favorable price

and exchanged them with other libraries which did essentially the

same thing. Because of the aforementioned high overhead costs of

correspondence, both lost in the process.

Reprint Procurement

Reprints present two special problems, one bibliographic and

one financial. Some reprinters persist in issuing reprints with titles

differing significantly from thoseassigned to the original works. In

my opinion, this constitutes a malpractise, because one can find one-

self buying an expensive reprint of a title already in the library. The

buyer should be wary of reprints advertised with scant bibliographic

information and, if expensive, the titles should be searched with

redoubled persistence until their identity, or lack thereof, is

definitely established. Besides the risk of wasting resources on titles

already in the library, the financial problem is additionally irritated



by the high price of reprints and by the widespread practise known as

"fishing." "Fishing" is the issuance of prospectuses and announcements

without bona fide intention of publishing the reprint unless enough

market is indicated by responses from purchasers. Often a special,

prepublication priceywhich is difficult to turn down, is offered.

There is a risk of tying down sorely needed funds in anticipation

of needing them for the reprints when they arrive; if the reprints

are never issued or are issued many years later, the library's

purchasing power for other materials has been impaired. The bold

solution to the problem is to call the reprinter's bluff, and order

the material without encumbering funds. The other solution is to

learn from the experience of others and get to know who are the

dependable reprinters.

Rapid expansion of educational institutions is making reprinting

a very attractive business. Because reprinters concentrate mainly

on material no longer protected by copyright, their capital investment

is minimal: a good, clean copy of the original, suitable for photome-

chanical reproduction, a plate-making making camera, offset printing

facilities, and bindery. Hence, one can find the same title reprinted

two or three times by different reprinters working from different copies

of the original document. When this happens, prices may vary widely,

and the buyer may benefit from the competition.

In the past, many libraries willingly lent books to reprinters with-

out compensation, only to find the reissued works offered at prices

*
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judged exploitative. Also, in a few cases, to meet the needs of

photomechanical reproduction processes, books have been damaged

by reprinters. As an aid to libraries and reprinters, the American

Library Association has adopted a set of guidelines, "Lending to

Reprinters," in which are set forth basic principles of good practise

for both the library and the reprinter. This statement has been

published in the Spring 1967 issue of

Library Resources & Technical Services, vol. 11, pages 229-231.

Centralized Technical Processing Services

In the U.S. the introduction of systems analysis and computer

applications is furthering an already popular pattern of organizing

acquisition and cataloging work, namely the formation of unified

technical processing departments. Here the aim is to minimize doing the

same job twice or more -- mainly in searching for authoritative biblio-

graphic data and in transcribing found data. This centripetal tendency

is particularly beneficial for larger systems which need to supply

purchasing and bibliographic services for outlying units which lack

the staff or bibliographic tools for processing.

Essentially, the establishment of any centralized service by

definition creates a large batch operation. The larger the batch,

the less the unit processing cost, but the greater the turnaround time.

It is the "large batch" characteristic which is respun:-Ille for the

generally slow response time of centralized services. This phenomenon



partly explains the performance difference between a library acquisition

department and a bookstore. Popular titles, whether from trade or

scholarly presses, often appear very early in bookstores. But compared

with the university or research library, the bookstore's procurement

efforts are spread over a much narrower range of titles - hence, it

sometimes appears to students and faculty that the campus bookstore

is more efficient than the library. However, bookstores buy titles in

quantity, often directly from the publisher; therefore they often skip

the middleman who caters to the library market. The college or uni-

versity bookstore may show spectacular success with a relatively small

number of titles, but very few of them have the talent or bibliographic

tools to dig out the more obscure and difficult to obtain publications.

Here is where the service facilities of the jobber outweigh a few

extra points of discount.

An important new development is the growing popularity of commercial

services which not only supplies books but also complete bibliographic

data and processing services--even complete catalogs. In the U.S. it

is possible to obtain from a single source book, plastic book cover, spine

labellbook pocket, charge card, and catalog cards for many in print

titles likely to be purchased by school and public libraries. For

books which sell in large quantities, such services are obtainable

far more cheaply than any library could provide with its awn resources.

When one adds the rapidly growing tendency to ship books by air

freight to the possibility of utilizing the computer to process biblio-



- 289 -

graphic data, one comes up with a powerful combination which could

challenge the economic liability of local technical processing in

the academic library. In the U.S. it appears a likely trend that

the large vendors may become not only retailers of books but also

retailers of complete bibliographic services, based upon a quickly

obtainable machine readable record distributed by the nation's

wholesaler -- the Library of Congress.

Personnel Selection in Acquisitions

Searchers are the heart of any acquisition system. Their re-

cruitment and training are a challenging task for several reasons.

A wide range of language and subject competence is needed - a combination

not easy to obtain. Many of the personnel requirements are contradictory:

constant alertness combined with the ability to withstand monotony.

There are certain intangible characteristics of the good searcher;

he is a persistent, dogged sleuth, perhaps resembling somewhat the

dedicated police inspector. But searchers must not be too perfectionistic.

Good supervisory practise calls for a chief bibliographer or head of

the searching unit to sort incoming book requisitions into batches,

which are then distributed to the searchers in accordance with their

language facility and experience. A searcher should not receive a new

batch of requisitions until all of the previously assigned searching

work has been completed. This will serve to prevent searchers from

burying the hard searches in their desk drawers and doing only the

easy ones.
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Searchers require a good deal of physical stamina - a searcher may

walk greater distances each day than an airline stewardess. Finally,

he must be willing to work for a relatively low salary. This last

factor constitutes a real personnel problem for the manager and for

the library profession. In some institutions, the nature of the

searcher's responsibilities is not well understood by non-librarians;

hence, searchers are sometimes treated as low grade clerks. If this

happens, turnover will be high, costly duplication of orders will

result, and important titles will not be obtained by the Library.

To forestall such possibilities, the work of the searcher should be

carefully documented and thoroughly explained. Good searchers are

not easy to recruit and the good ones need to be nursed carefully. If

searchers' salaries can be improved, then the manager must also strike

some balance with the professional staff, few of whom will be willing

to consider full-time careers as searchers.

Student wives seem to make good searchers - perhaps because they

have already searched and found husbands! At any rate, they are often

recent college graduates, well trained, alert, fast learners, energetic,

and economically motivated. Such a candidate is well worth the risk

of short-term employment. The worst risk is sameone who is emotionally

unstable or a misfit who imagines that the library is a convenient refuge

from stress. In a large organization, it is well to consider cautiously

anyone who requests a transfer to the library from some other part of

the institution.
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What is true for searchers applies equally to filers. In order

to fix responsibility in filing work, it is convenient to assign a

specific part of the file to one individual for maintenance. This

will motivate employees to care about the job they do.

Towards World Bibliographic Control

Global bibliographic control, which would be of immeasurable value

to acquisition work, appears to be well on the way to reality with

establishment of the Shared Cataloging Program, administered by the

Library of Congress. Shared Cataloging brings under early biblio-

graphic control several hundred thousand new publications each year.

Within the past few years, it has enabled American academic libraries

to increase their utilization of central bibliographic records from

about 507 to nearly 757c. This program has further enabled accurate

bibliographic data to enter the processing stream at a much earlier

date, in some cases even before the books arrive in the library,

which is naturally of great assistance to all technical processing

operations.

Effectiveness of the shared Cataloging Program is due entirely to

the magnificent spirit of harmony shown by the national bibliographic

centers throughout the world - a tribute to international cooperation.
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Project BALLOTS

Subject: Acquisition Design
Library System Note No. 8
Name: Eleanor Montague
Date: January 9, 1969 (Revised April 9, 1969)

Title: Program Specifications for Acquisition Purchase Order Printing

I. INITIALIZATION

PRO is a required attribute in each record. A Purchase Order

will be generated for each record in which PRO has a value po, lp, pd.

II. COVER SHEET

For printing, purchase orders will be sequenced by vendor. At

the beginning of each vendor change, a blank form will be used as an

address sheet. (See Appendix II for line numbers and starting character

positions.) Every record will contain a unique identification number

for each vendor (called vendor ID number, attribute mnemonic VID).

This vendor number will serve as the access point to a separate, internal

table of vendor names and addresses which will be used as the mailing

address to be printed on the cover sheet.

For VID 30, repeat the vendor name and address on a new cover

sheet after 16 purchase order forms and 16 accompanying Abel accounts

receivable forms (i.e., after 32, two-part forms) have been printed.

For VID any other legitimate vendor ID number repeat the vendor

name and address on a new cover sheet after every 32 purchase orders.

III. FORM LAYOUT

See attached copy of form.

IV. OVERFLOW AND ERROR INSTRUCTIONS

See Appendix VI.

V. CONTENTS/COMNENTS CORRESPONDING TO MAJOR NUMBERED AREAS ON
ATTACHED FORM

1. Area #1: Name of Form

A. Contents

1. For all vendors

(line 1)PURCHASE ORDER
(line 3) RETURN WITH MATERIAL OR USE AS

REPORT
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2. When vendor ID 30, a second, two part form will

be produced containing exactly the same information

as the first, but having different form names

(line 1) ABEL ACCOUNTS RECEIVABLE COPY

(line 3) ABEL ORIGINAL INVOICE

B. Format Comments

Each form will be centered on the appropriate line

between starting character position 16 and ending character

position 53.

2. Area #2: Date of Order

A. Contents

Area #2 will contain the date of printing in the form:

MM-DD-YY, supplied by the purchase order printing program.

Each purchase order must have a date. The date will be

printed on line 3, starting in character position 55.

The date of order will be taken from the FD attribute.

3. Area #3: Order Number

A. Contents

The order number is equal to the value of the attribute

ID which is required in each record. Each purchase order

must have an order number. The Order Number will be

printed on line 3, formatted to end in character

position 72.

4. Area #4: Biblio ra hic Information Order Information Secial

Instructions

A. Contents

See Appendix I for detailed comments.

5. Area #5: Ship to and Billing Information

A. Two conditions prevail:

1. Material sent to a location other than the Order

Department; invoice sent to Order Department.

2. Material and invoice sent to same location.
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B. Comments on two conditions noted above

1. Comment on condition Number I.

There are 14 fixed addresses and a variable number

of indimidual requestor addresses other than the

Order Department wilich.can serve as ship to addresses.

For condition Number 1, the following format will

apply:
line 12 on the P.O.: SHIP TO: (centered, all caps)

lines 13-17 on the P.O.: The ship to address

*line 18 (preprinted) will be left as is to

communicate billing instructions to the

vendor.

From a user point of view, rather than input a fixed

ship to address with each record, it is preferable to

have the 14 addresses stored in a table or in the pro....

gram. A given address would then be indicated by a

code in an attribute input with the record. The

attribute name will be "ship to address" and its

mnemonic will be ADD. If the ship to address is one

of the variable addresses rather than a fixed ship

to address, the value of ADD will be the variable

address itself.

Comments on condition Number 2.

The ship to address andinstructions will be located

in lines 12-17. The pre-printed "bill in duplicate

etc." message on line 18 will be x'ed out. The format

will be:
line 12: SHIP AND BILL IN DUPLICATE TO:

(centered between 44 and 73, all caps)

lines 13-17: The address

line 18: x.led out, starting with character

position 44 through 73.



- 298 -

The method of indicating one of the 14 fixed addresses

or a variable address will be the same as outlined in

number 1 above, using the ADD attribute.

C. Final Comments

Each purchase order must have ship to and billing infor-

mation reflected in one of the two formats noted above. .

Each address will be pre-defined to fall into one of the

two formats outlined above. (See AppendLx IV Attribute ADD:

Ship to Addresses.)

6. Area # 6: Total Est. Price

A. Conents

The total estimated price is equal to the value of the

PR attribute. If PR is not included in the record, leave

area blank.

B. Format Comments

Total estimated price will be printed on line 18 of the

P.O. and will have available 22 characters, starting with

character position 10. All prices will start in position 10.

7. Area # 7: Vendor Number

A. Contents

The vendor number is equal to the value of the VID attribute...

Every purchase order must reflect a vendor identification

number.

B. Format Comments

Vendor ID number will be printed on line leand will have

available 6 characters, right justified to position 41;

so'
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8. Area # 8: Number of Copies

A. Contents

Information on the number of copies is available from

an analysissof the value of the ORD attribute. Attached

as Appendix III is Jerry West's paper "Representation

of Volume, Part, Fascile, etc."

Library Systems Note No. 1 on File Organization & Content

contains a statement of Project BALLOTS attribute list. (See App.V)

The "Order Information" attribute, mnemonic ORD, is de-

fined to have the following subselementss

<Bibliographic Descriptor Information, including number

of copies> ; <date of.order (MM-DD-YY)>; 4Language of

Bibliographic Descriptor Information); (Information Comments>

Of concern in area # 8 is the first sub-element of ORD.

If Bibliographic Descriptor Information is present, it

yin be enclosed in one or more sets of ()'s. After the

last set of ()Is will come a statement of the number of

copies in the form XXc. The entire sub-element of Biblio-

graphic Descriptor Information will be.separated by a semi..

colon from the next sub-element, date of order.

For example

ORD" (V.1-7) (V.8-)2c; etc." .

ORD" (10 vols.) lc; etc. "

ORD" Ic; etc."

There are many occasions when Bibliographic Descriptor

Information in ()'s will not be present. This condition

is recognizable by the absence of (Ps. In this case,

the number of copies will be the oily information in the

first sub-element.

In summary, the one or two digit number in the form Xc

or XXc in the first sub-element of ORD will go in the "No.

copies" box on the purchase order. The lower case letter
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"c" will not be printed in the "No. copies" area./

B. Format Comments

The number of copies will never exceed two digits. Copy

information will go on line 5 starting with character

position 2. Every purchase order must have a statement

. of number of copies.

VI. SPECIAL PROCESSING REQUIREMENTS

.1. Output printing

A. Purchase Orders will be printed using the 120 print train

now at the Computation Center.Campus Facility.
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APPENDIX I

Area #4: Bibliographic Information, Order Information, Special
Instructionstetc.

A. General Comments

This is the largest, and perhaps most important area on the purchase

order; It is here that the itei to be ordered is bibliographically, described,

order information is given, and special messages or instructions are given to

the vendor.

This area has available a total of 794 character positions. If the

formatted data to be included in Area #4 exceeds the available characters,

a special routine must be followed. See Appendix VI for overflow and error

instructions. TWo general comments are applicable to the contents of Area #4.

A line will be terminated at the nearest'whole word or at the hyphen of

a hyphenated word. This is a much simplier approach than attempting to

construct a program capable of meaningfully hyphenating English and foreign

language words.

For purchase order printing; it is not necessary, desirable or possible

to print the entire value of attributes to be printed in Area #4 of the

purchase order. Therefore, attributes to be included in Area #4 may be

edited with a special indicator (#). The pound sign will work in various

combinations to suppress portions of the value of an attribute.

1. Data enclosed in a pair of #18 will be suppressed in printing. There

may be more than one pair of es. For examples RT"By John Jones and

Edgar Cayce#, with a foreword by Elsie Kemp#. Illustrations by

Harvey Hale."

In this case, all characters between the pair of it's will be suppressed

in printing.

2. Data following one occurrence of the.# will be suppressed during

purchase order printing. For examples TS"From here to eternity#,
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a study in the futility of Christian ethics in everyday life."

In this case, all characters following the # will be suppreised

.during printing.

RT"Compiled by Elliott Neverlit with the assistance of his son JOhn#.

.Illustrations by Samuel Baker. #Foreword by Katherine."

The action of the pair of #'s And the one occurrence of # will\

result in RT's printing on the P.O. as follows: Compiled by

Elliott Never. Illustrations by Samuel Baker.

RT"#[by] John Smith."

In this case, the value of RTwould not be printed on the P.O.

3. Data following a double pound sign (##) will be suppressed during

printing and three dots ( ) will be supplied. For example:_

TS"Let us not go into the night, a love poem## for the muggers."

In this case, all characters following the ## will be suppressed

during printing an4 a series of three periods (...) will be supplied

starting at the point of the .first #. In the above example, the

actions of the ## would look as follows:

Let us not go into the night, a love poem...

In all cases, the # or the ## will themselves be suppressed.

B. Format Comments

The contents of Area #4 can be divided into 6 sections:

Main Entry
Body of Bibliographic Information
Series Information
Order or Subscription Information
Special Instructions to Vendor
Vendor Catalog Information

A detailed discussion of each section will follow. Each section

will begin on a new line& Please see Appendix VII for sample purchase

orders&
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1. Section .1: Main Entry,

Source of Data The first piece of information to be printed

in Area #4 is the main entry.1 The main entry may be a personal, cor

porate or conference name er a title of a book. The main entry will

always be the value of the attribute ME unless the attribute PME is

present. If PME is present, the value of PME will go in the main entry

position on the P.O.

The ME attribute is not a user input attribute. ME will be created

by the data base building.program and will contain as its value a pointer

to the attribute element which, upon input, contained a colon (:) in

the position between the attribute mnemonic and the double quote (").

For example, if AeJones, Thomas" is input in a record, the data base

building program will construct an attribute ME which will contain as

its value a pointer to the element Jones, Thomas of the attribute A.

The PME attribute will be constructed in a similar manner but in

response to the slash mark (/) in the position between the mmemonic and

the double quote. See Appendix V for BALLOTS Attribute List, Note:

Both PME and ME will contain as their value a pointer to the element of

an input attribute. This is important because two different formats

will be used: one format when the main entry is a personal, corporate

or conference name and one format when the main entry is the title of

a book. Each record for which a purchase order is to be generated must

have an ME attribute and/or an ME and PME attribute. If this is not the

case, an error exists. See Appendix VI on overflow and error instructions.

A. Format for main entry

1. The first line of the main entry will begin on line 4, startiag

character position 7, with the one exception noted below in B.

2. Every succeeding line of the main entry will start in character

position 7 unless ME or PME point to TS, TA, or TU in which case

every succeeding line of the main entry will start in character

position 11.

1 The only exception to this rule is noted below in B. Exception



B. Exception to A above.

1. When the value of VSP is equal to the character string

RUSH (Rush, rush), the words PLEASE RUSH in all caps and

underlined will be printed on line 4 starting in character

position 6.

2. When this exception prevails, the first line of the

main entry will be printed on line 5. All other rules of

format for the main entry will remain valid.

C. Main entry end punctuation
2

The last non-blank character of the main entry must be

checked for end punctuation. One of three conditions will prevail

in all cases.

1. If no end punctuation exists in the last non-blank

character, supply a period in the following space.

2. If the last non-blank character contains al:or; replace

this character with a period.

3. If the last non-blank character is a ? & or do

nothing.

NOTE: The above comments on punctuation are relevant to the

value of the attribute to be printed on the P.O. after the

meaning of the # or ## has been applied to the data.

2. Section 2: Body of Bibliographic Information

If PME or ME point to CAE, CAR, CAV, A, AA, AE, CF, CFE, or CFA

the first line of the Body of Bibliographic Information will start

on a new line after the last line of the main entry and will start

in position 11. Each succeeding line of the body will start in

position 2.

If PME or ME point to TS, TA, or TU, the body of bibliographic

information will start 2 blank spaces after the main entry. Each

succeeding line will start in position 11.

2End punctuation as used here is defined to include ; 7
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If present in the record, the following attributes wilt comprise

the contents of the Body of Bibliographic Information and will be printed,

in order, on the P.O.:

TS, RT, ED, PLA, PUB, PUX, DS(D), and IMP.

The last attribute present in the Body will terminate the line and

will be tested for end punctuation as outlined in 1.0 above. The punctuate.

tion assigned to the last attribute by this test overrides the Puncivation

required if the attribute were not the last attribute.

A. TS

I. TS will not be printed as the first element of the body if

ME or PME point to TS, TA, or TU. In all other cases, TS must

be printed. See Appendix VI for Overflow and Error Instructions.

2. If TS is printed, test for end punctuation as outlined in

1.0 above.

B. RT

1. RT may or may not be present.

2. If RT is presents

.a) Test for end punctuation as outlined in 1.0 above.

b) Test for initial capitalization as follows:

1) If the first character is a lomervicase alpha, capitalize

it. If the first character'is a <vend the second character

is a lower-case alpha, capitalise it. For any other condition,

do nothing.

C. ED

1. ED may or may not be present.

D. PLA

I. PLA may or may not be present.

2. If FLA is present, test for end aunctuation or;>'.

a) If last nonblank character is> sl?, or 1 do nothing.

b) If last noeblaak character is a period (.), look.at the
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preceding character. If the preceding character ls an upper-

case alpha, supply a comma (,) in the first blank Character

following the period. If the preceding character is a lower

case alpha or a numeric, replace the period with a comma.

c) If the last non4lank character does not equal > 101. or

I supply a comma in the first blank space following the value

of the attribute. I

NOTEs The above comments are relevant to the value of the

attribute to be printed on the P.O. after the meaning

of the # or ## has been applied to the data.

B. PUB

1. PUB may or may not be present.

2. If PUB is present, test for end punctuation or> as outlined

in 2.D.2 above.

F. PUX

1. PUX may or may not be present.
111?

2. If PUX is present, test for end punctuation as outlined

in 2,D.2 above.

C. DS(D)

1. If DS is not present, print the Nalue of the attribute D (if

D is present) on the purchase order.

2. DS (or DI) may or may not be present.

3. If DS(or.D) is present, test for end punctuation as outlined below.

a) If last non-blank character ia,P.71 do'nothing.

b) If last non-blank character is 0; replace last non-blank

character with a period.

H. IMP

1. IMP may or may not be present.

2. If IMP is present, a < will.be placed in the blank space preceding

the first non-blank character in IMP. A 7,4s will be placed in the firs*

blank space following the last non-blank character in IMP.
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3. Section 3: Series Information

If present in the record, SSI and SPO mill be printed on the/P.O. .

The first line of the Series Information will be printed on the

first line after the Body of Bibliographic Information, starting in

character position 11. Each succeeding line mill start in character

position 2. \

If present, each attribute will be formatted as follow:

1)s left paren will be supplied in the first blank space preceding the first

non-blank character in the attribute and (2) a right paren will be supplied

in the first blank space following the last non-blank character in

the attribute. If both attributes are present,' two blank spaces

will separate the ) of SSI from the ( of SPO

A. SSI

1. $SI may or may not be present.

B. SPO

1. SPO may or may not be present.

4. Section 4: Order or Subscri tion Information

NOtEs Meaningful instructions concerning the analysis of ORD and PO

are difficult to communicate'in written form. The discussion

that follows is at once a summary and an introduction; more

detailed questions concerning analysis of ORD and PO or printing

format can perhaps be better answered verbally..

The first line of Order Information will be printed on the first

new line after Series Information, starting in character position 2. Each.

succeeding line will start in character position 2. The attributes ORD

and PO will be used in Section 4.

The Order Information to be printed on the P.O. will be gotten frail

an analysis of the first subelement of the ORD attribute. Subscription



- 308-

Information or Acquisition messages to be printed on the P.O. will be in.

dicated by a code in the PO:attribute. The contents of PO will be

stored as a series of messages or instructions in a program table; tha

input value of PO will be a code indicating one or mare particular

messages or instructions in the table. Bach alpha character in the PO

message will be printed in uppercase.

_A. ORD

1. ORD must be present in each record for which a purchase

order is to be printed.

2. The Order Information which is to be printed on a purchase

order must be derived from an analysis of the Bibliographic Des-

criptor Information clauses in the first sub-element of the

attribute ORD. See Appendix III "Representation of Volume, Part,

Fascicle, etc." by Jerry West for details.

3. In summary, if present, Bibliographic Descriptor Information

will be coded and input (according to syntax rules) in clauses

surrounded by (Ps comprising, along with number of copies in- ,

formation, the first sub-element of ORD. Bibliographic Descriptor

Information clauses need not be present in the first sub-element

of ORD; number of copies information must always be-present.

Number of copies information will be the last piece of information

in the first sub-element and will not be enclosed in (Ps. For

examples

ORD"(V.3)2c;etc."
ORD"(V.1 -10)(11.11 -)1c;etc."

ORD"6c;etc."

4. Printing of Order or Subscription Information.

In every case, before action, is taken with ORD, PO must be

examined.
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A4 Format rules for ORD when value of PO does not equal 1 or 2.

1) If no Bibliographic Descriptor clause exists in ORD,

no order information will be printed on the P.O.

2) If one clause is present, the contents of that clause

will be printed on the P.O. starting in character position 2.

The (Ps will be removed before printing. If the last non-

blank character of the contents of the clause does not equal

a period, a period will be supplied in the first blank space

following the contents.

3) If more than one clause is present, the contents of each

clause will be printed, in order, on the starting in

character position 2. The ()'s will be removed before printing

or formatting. When the contents of the clauses are printed,

the word "and"(preceded and followed by one blank space)

will be supplied between the contents of each clause. If

the last non-blank character of the last clause's contents

does not equal a period, a period will be supplied in the

first blank space following the contents of the last clause.

For examples if ORD"(V.1-10)(V.16)1c;etc.", Order Informa-

tion on the. P.O. will bepprinted as follows: V.1-10 and

V.16.

B. Format rules for ORD and PO when value of PO equals 1 or 2.

If PO contains a 1 or 2, information must be taken from one of

the clauses in ORD and used to fill in the blank in the FO

'message. See Appendix V, BAUM Attribute List for details on PO.

1) If there is no bibliographic clause in ORD, an error

has been made. For this and all error conditions, noted

below, see Appendix VI for overflow and error instructions.

2) If there is one bibliographic Descriptor clause in ORD,

the contents of the clause will be printed in the blank

portion of PO message 1 or 2 (Which ever is indicated). In
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all cases, the contents of the clause will not be repeated

outside the PO message; the hyphen (the last non-blank character.

in the contents of the clause) following the value of the

bibliographic descripto; will be removed before insertion in

the PO Message. If a hyphen is not the last non-blank

character, an error has been made. The ()'s will lie removed

.before printing.

If the value of PO is 1, a blank space mill be provided

preceding and following the contents of the clause as it is in=

Aerted in message number 1. (This action and the similar

action noted for P0"2" belaw will take place after the removal

of the (Ps.)

If the value of PO is 2, one blank space will be provided

following the contents of the clause as it is inserted in

message number 2.

For example, if ORD"(V.9-)1c;etc." and P0"1", the phrase'

to be printed on the P.O. would look as follows: SUBSCRIPTION

TO BEGIN WITH V.9 AND TO CONTINUE UNTIL FURTHER NOTICE. If

ORD"(V.9-)1c;etc." and P0"2", the phrase to be printed on the

P.O. would look as follows: V.9 AND ALL FUTURE VOLUMES AS

PUBLISHED.

The PO message will start in character position 2.

3) If there is more than one Bibliographic Descriptor clause,

test the contents of each clause for a hyphen in the last

non-blank character. One and only one clause may have a

hyphen. If none or more than one has a hyphen, an error

has been made.

The contents of the clause having the hyphen in the last

non4lank character will be printed in the blank portion of PO

message 1 or 2. The.04 and the hyphen will not be printed.

The contents of the clause to be inserted in the message will

be delimited by blank spaces as outlined in 4.1.2 above.

0

4
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In all cases, the contents of the clause printed in

the PO message will not be repeated outside the PO phrase.:

The cdhtents of all other clauses will be printed before

the PO message with the O's removed before printing. When

contents of the clauses are printed, the word "and" (pre-

ceded and followed by one blank space) will be supplied

between the contents of each clause and between the last clause

and the first non-blank character of the PO message. For

example, if ORD"(V.l-9)(V.10-)lc;etc." and P0"1", the

.purchase order will look as follows:

V.1-9 and SUBSCRIPTION TO BEGIN WITH V.10 AND TO CONTINUE

UNTIL FURTHER NOTICE.

Another examples If ORD"(V.14)(V.8)(V.10)1c;etc." and

P0"1", the purchase order will look as follows:

V.14 and 11.8 and SUBSCRIPTION TO BEGIN WITH V.10 AND TO

CONTINUE UNTIL FURTHER NOTICE.

B. PO

1. PO may or may not be present.

2. The value of WWI/ indicate one or more messages or instructions

in the PO attribute table.

3. If PO does not contain a 1 or 2, the PO message wIll be printed

4 blank spaces after the last non-blank character of the ORD clause(s). If the

information is mot to be printed, the first non-blank character of the

PO message will start in character position 2. If there is more than

one PO message, separate the last character of the first message from

the first character of the next message by 4 blahk spaces. If there

ire more than 2 messages, separate each by 4 blank spaces.
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5. Section 5: Special Instructions to Vendor

If present in the record, the value of the attribute VSP will be printed

On the P.O.

The first line of Special Instructions will be printed on the first new

line after Order Information, starting in character position 2. Saen\succeeding *

line will start in character position 2.

The entire value of VSP will be printed on the P.O. underlined. All

alpha characters will be printed in uppercase.

6. Section 6: Vendor Catalog Information

If present in the record, the value of the attribute VCT will be printed

on the P.O.

The first line of Catalog Information will be printed on the first new

line after Special Instructions, starting in character position 2. Each

succeeding line mill-start in Character position 2.

A. VCT

1. The two sub-elements of VCT will be input as follows:

Cats 4,cat, name or number;

Item: (item number)

Either one or both of the sub-elements may be present.

2. If both subiselements, separated by a semicolon, are present,

the semicolon is to be replaced by three blank spaces for P.O. printing.



- 313 -

APPENDIX II

Cover Sheet Mailing Address Format Instructions

Purchase Orders to be printed will be sequenced by vendor. Each

time a vendor changes, the vendor name and address will be printed on a

blank form at the beginning of each vendor group.

Al% vendor names and addresses will be limited to 6 lines with a

maximum of 31 characters.

Lines 11 through 16, characters 7 through 37, will be used for the

address.

Attathed is a copy of the purchase order fora with the vendor

address area marked in red.
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APPENDIX TIL

Project BALLOTS.

Titles Bmpresentation of Volume, PartlFascicli, etc.

Authors Jerry West .
September 17, 1968

./

A. DEFiNITIONS

For purposes of this discussion and all other discussioni concerning
. .

.

II

*this pwoblem, the following definitions have boon made:

.1... Bibliographic Descriptor - One of the followings'
1

a. Volume
b. Part

c. Fascicle

d. Issue

e. Settion
f. Supplement

g. Number

Note: The foreign language equivalent of each item listed,

is included in the definition.

2. Value of Bibliographic Descriptor -

- to which a bibliographic descriptor

In this case "1968/69" is the value

"volume".

;

'a

do

The alpha or numeric information

refers e.g. volume 1968/69.

.of the ki.b3

3. Bibliographic Item Description - The combination of various

bibliographic descriptors and their related values which are used

to describe one physical piece of material e.g. Volume 1 Part;As.

4. Bibliographic Description Set - A series of bibliographic item

descriptions which are associated with each other for soma purpose,.

such as for printing on a purchase order. This includes the copy' )

information, which is associated with'the material. 'e.g. Volumes

1-104. 2 copies,.

In al/ these definitions, the word nbibliographic" can be dropped

when it is clear to everyone what subject is being discussed.

B. SYNTAX

The method selected for the representation of this information

within the EVENT-TYPE Attributes must satisfy three requirements.

1. The syntax must be flexible enough to satisfy all possible

combinations of the data.being represented.

2. The syntax must be user oriented so that the information

units are understtndable and easy.to input.'

3. The syntax must be.defined in a way which can berparsed and

processed by programs. ;

I .;



The combinations of bibliographic descriptors and theit related values

*ich make up item descriptions or description sets are organized in a

. hierarchical structure. Within this organization the highest level appears

.
first in the description, and each subsequent level modifies the level or

levels which have preceded it, e.g., Volume 1 Part A Issue 13 or Volumes

140 Parts A and B Issue 13. In this example Volume 1 is the highest

. level and Part A, modifies it. Issue 13 modifies both Volume and Part.

Within a bibliographic description set there may be more than one..

'occurrence of ihis hierarchifal structure. e.g. Volume 1-10 Issue 14.,

' and Volume 11 Issue 14. In this example Volume is the higher level and

.' it is repeated twice. It is as though this description sat is made up of

two clauses. At this point au additional definition is appropriate. '

Bibliographic Description Clause -- The portion of a description pet .

which contains a number of levels'oi descriptors, where each level modifies

the level or levels preceding it.
°IL....

The problem of representing a bibliographic description set so that it

could be easy to use and understandable to both man and computer will be - .
. .

.
attacked by defining the use of punctuation and codes. The punctuation and

.
language symbols which will be used are the semi-colon (;), comma (1).period

(.), dash. (-), blank and parentheses. Each descriptor will have a leiter

....code 'e.g.. Volume V.
. :

.

The semi-colon (0 will be used to separate the bibliographic descripc on

sat from the rest of the elements in the attribute:

The period CO will be used to separate the descriptor code from the

value of the descriptor, e.g. V.1

The comma (,) will be used to separate one descriptor value from another

when .they both have the sem descriptor. e.g. Y.112. The symbol is trans-

lated as the word "and".

The dash ( -) will be used to separate one descriptor value from another ,

when they both have the same descriptor, and when a sequence is implied,

. e.g. V.1-10. The symbol is translated as tile word "through's.. #

The blank is used to separaie one level of a clause from another, e.g.

V.1 Pt.A4

The parentheses are used to delimit a clause, e.g. (V.1 Pt.i)(V.2 Pt.B).

Here are more examples and explanations. V.1-10 Pt.A-C. This means

that each of the ten volumes, numbered one through ten, have parts AlB and C. *

. In this example if volume 5 did not have any parts to it, it would.bw're-

presented thuslys (V.1-4 Pt.A.C)(V.5)(M,10 -PLA4)2c.,Ilote the. .

copy information at the end. -This means two copies of each item in the

description set.

. (V.1936/37 Sup.1) (V.1952/33). This represeits the first supplement
to Os volume for the yews 1936 and 1937.plus the'volume for 1932 and'1933.

A
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$

An additionar case arises when there is an order for a series'

which has no bibliographic descr!ption set, The order may be for

copies of a terminal sat with 10 ufatmbered volumes. In this case'l

the bibliographic description set will consist of: (10 Vols.)20,

The word "Vols." is preceded by the number.of volumes, if that number, .

is known. if the number of volumes is not known, then the copy. ,

information -is the only pari of the description set which is expreiied.
0

t s P .

.

.11414114111=14.

C. BIBLIOGRAPHIC DESCRIPTOR CODES BY LANGUAGE
. e$

Here are the acceptable coaes for the .bibliographic descriptors in; .

.

some languages.
.

e.

1. English V., Pt., Fasc., Iss., Sect., Suppl., and No.

. .

2. French. m Tom. Pt., Faso., Sect., Suppl., and;No...

3. German m Bd., Toil, Faso."' Lfg., Abt., Ergo, and Nr.

4.
.; r .

.Spsnish ft 14, V., Pte., Pasco, and No.
,

:4

'a

.5.

,

I,

I

.

S.

!,
. .

.e

614

..

S.
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Cecide Addresi

2

3

7

APPENDIX IV

Attribute ADD: Ship to Addresses

Condition

order Departaant Material and invoice to 46014

Stanford University Libraries location.
/

Stanford, Ca. 94305

Serial Department Material and invoice to same

Stanford Univeriity Libraries location.
. .

Stanford, Ca. 94305

. Current Periodicals Desk Material to this location;

Stanford University Libraries . invoice to Order Department.

Stanford, Ca. 94305

Mayer Undergraduate Library Material to this location;

.
Stanford University Libraries invoice to Order Department. .

Stanford, Ca. 94305

Lane Medical LibTary Material.and invoice to same

Stanford Univ. Medical Center location.

Stanford, Ca. 94305

Mrs. Jackie Mayer Material and invoice to sama

Humanities Reference location.

Stanford University Libraries .

Stanford, Ca. 94305

Library Material and invoice to same

Food Research Institute .. location.

Stanford University.
Stanford, Ca. 94305

..
I .

8 . 0
9 . Library

,., Material to thiclocation;

, 0 FOod Research Institute . invoice to Order Department. *

..

.: Stanford University
Stanford, Ca, 94305

.

4.

V ; II - 1

I
I. a

114

4

0
I '

! ,

I



Code

9

110

11

- 319 -

.Attribute ADD: Ship to Addresses

Address

Ddrectors
Stanford in Germany
Landgut Burg
7056 Beutelsbach bei Stuttgart
GERMANY *e.

Directors
Stanford in Italy
Villa S. Paolo
Via della Piazzola, 43
Firenze, ITALY

Directors
Stanford in Austria
Seilerstatte 30
1010 Vienna.

AUSTRIA

12 'Directors
Stanford in Britain
Harlaxton Manor
Grantham, Lincolnshire
ENGLAND

13

14

15

I.

Condition
I. e

.Material to this location;
invoice to Order Departrafnt.

Material to this location;
invoice tO Order Department.

.
Material to this location;
invoice to Order Department.

Material to this location;
invoice to Order Department.

Directors 7 Material to this location;

Stanford in France invoke to Order Department.

1, Place Anatole-France
Tours, Indre et Loire
FRANCE

Library
Mr. A. Baldridge
Hopkins Marine Station
Pacific Grove, Ca. 93950

Document Division
Stanford University Libraries
Stanford, Ca. 94305

16 [Individual regussior's name

and add;ess]

Material to this location;
invoice to Order Department.

S.

Material rld invoice to'same
location.

Material to this location;
Amine to Order Department.

1
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APPENDIX VII

SAMPLE PURCHASE ORDER FORMS
1

The following forms are merely exampleslrepared on the

.
IBM 2741 used as a typiwriter. ,

,
.
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APPENDIX VIII

VID

Vendor Nale, Address, And

NAME/ADDRESS

Identification Number Tablel

NAME/ADDRESS VID

26880 B.F. Stevens Brown, Ltd. 12580 Otto Harrassowitz

Anion House POSTFACH 349

Will Lane,
Godalming

6200 Wiesbaden
GERMANY

Surrey
ENGLAND

26820 Stechert-Hafner, Inc. 28098 Jean Touzot, Libraire

31 East 10th Street 11, rue de Varenne

New York, New York 10003 Paris VII
FRANCE

26370 J.W. Stacey, Inc. 30 Richard Abel Z. Co., Inc.

2575 Hanover Street Industrial Center Bldg.

Palo Alto, Ca. 94304 Marinship Gate 5 Road
Sausalito, Ca. 94965

3900 B. H. Blackwell, Ltd.
48.51 Broad Street
Oxford
ENGLAND

28764 University Microfilms, Inc.
300 North Zeeb Road
Ann Arbor, Mich. 48103

19820 Elartinus Nijhoff 16216 Libreria del Porcellino

POB 269 Piazza del Mercato Nuevo 6-7-8R

The Hague I,.11112.1, Firenze

NETHERLANDS

27420 Szwede Gallery and Bookstore
ITALY

P.O. Box 1214
Palo Alto, Ca. 94302

1
This is a partial list, representing the most frequently used vendors. The list

will have additions. If all vendors were included, even the once-a-year used vendors,

the list would be approximately 2,000 vendor names and addresses.
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RESUME

Education:

Name: Robert B. Lish

Title: Data Control Supervisor

Date: June 26, 1969

Foothill College, September 1964 to February 1965 (law)

Foothill College, June 1967 to September 1967 (night school,

Data Processing)
Foothill College, 1967 to present (courses toward A.A. degree

in Data Processing and Business)

Professional Employment:

Administrative Data Processing machine operator, Encina Hall,

Stanford University, December 1966 to June 1967.
Senior Control Clerk, Computer Data Processing, Encina Hall,

Stanford University, June 1967 to January 1969. Responsible

for controlling data to and from the IBM 360/40 computer.

Tape Librarian, Computer Data Processing, Encina Hall, Stanford

University, January 1969 to July 1969. Responsible for control-

ling and handling magnetic tape for the IBM 360/40 computer.

Data Control Supervisor, Automation Division, Stanford University

Libraries, July 1969 to present.
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RESUME

Name: Wayne Davison

Title: Junior Systems
Librarian

Date: June 26, 1969

Education:

B.A. Occidental College, 1964 (Music)

M.A. Stanford University, 1966 (Music)

Current work toward D.M.A. at Stanford

Professional Employment:

Part time library assistant, Undergraduate Library Project and

Catalog Division, Stanford University Libraries, 1965-68.

Work_in ordering, cataloging, and development of .:oding

procedures for book catalog system.
Group supervisor, Catalog Division, Stanford University Libraries,

1968-69.
Responsible for the production and re-programming of the

Meyer Undergraduate Library computer produced book catalog.

Honors and Societies:

B.A. with honors (Occidental College)
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RESUME

Education:

Name: Carol Ann Kayser

Title: Data Preparation
Supervisor

Date: June 26, 1969

Foothill Junior College, 1966-1968. Fifty-one semester units in

Library Technology

Professional Employment:

Senior Clerk Typist, Palo Alto-Stanford Hospital. Typed and

performed a variety of clerical tasks for the Nursing

Directors and Supervisors. September 1962-August 1966.

Student Helper at the Circulation Desk in the Foothill College

Library, Spring Semester, 1968 (6 hours per week).

Personnel Clerk, California State College, Hayward. Typed;

screened and tested applicants. September 1968-April 1969.

Data Preparation Supervisor, Stanford University Libraries.

July 1969 to present.

Honors:

Deans List (Foothill Junior College)
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The SPIP23 Supervisor

Filliam F. Riddle

Introduction

This rarer addrosses itsPlf to the supervisor

wl,ich currently oversees the use of thP Stanford Public

Information Retrieval Sytem (SPIRES) by many Users at

once, each gaining access through remote tPrminal

levices. Tho main body of the paper gives an overview of

tlr, operation and (lesign of the supervisor, An6 the

arponjAicos inlicate the more concretP information ono

woull nPea in crder to write a program which operates

urt1.4r the supervisor.

Overview of SPIRES

Th(% Ipasic Eunction of the 5PIR2S system is

informaticn rtrieval. A3ide from the primary +ask of

actually searching a data base, there are associated

tasks of outputting the documents found anl allowing the

user to jaths-Ir a file of information at the terminal much

as hP would ncrmally use a scratch pad while workint,i with

a library's card catalogue. Also, there is the task of

illowing the user to control the session at the terminal.



- 330 -

In SPIRES, each of these tasks is assigned to a group of

service or worker programs which oversee the correct

satisfaction of the repests that the user makes.

Corresponding to the four basic types of tasks, there are

four submodes (groups of worker programs) called SFARCH,

OUTPUT, COLLECT, and CC3TROL.

The user is never really aware of which submode

he is operating in except that he notices that each

submode has its own group of legal commands. Also, he

never knows about control mode since its group of

ccmmands Are recognizable and legal in all of the other

submoies. By mentioning the name of the sutmode, the

user can explicitly transfer to its control. When he

gives a control mode command, he is implicitly

tranferring to the control of control mo0e. Whenever 'the

user returns to a suhmodels control, his statns is

exactly that which it was when he last left -- the

submoles arr- ccmpletely independent and operation in one

does not champ or negate the operation that has been

taking place in any of the others.

The supervisor's task is to oversee the switching

of the user from one submode to another such that each

submode can operate as if it were alone in the worli and

hai complete ccntrol of the user. Additionally, the

supervisor oversees the interfacing of the total systpm
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with tbe outside world -- a function that we discuss in

the next section. In order that the submode can operate

correctly under the supervisor, it is expected to have a

certain structure as dctfined in Appendix F. This

restricted structure is required so that the worker

projrams may be written in PL/1 and still operate

correctly in a multiple user environment.

Interface with_the_nutside World

SPIRES exists at the Stanford University

Computation Center as one of a variety of terminal

oriented services. As part of the total system, routines

are supplied by the center to allow SPIPFS to communicate

to the terminals without worrying about any of the

intricacies of such operations. The full specification

of this communication link is in Appendix A, and here we

give a quick overview.

At the most outward level is a routine called

Tcca which conducts the actual channel activity to send

anl receive information between the computer ana the

terAinals. Aside from acceptinq the interrupts, Trom

i,relties the incoming line, removing all control

characters such as carriage return, tab key, etc. TCW:

nlaces the beautifiel information into a Remote TPrminal

Buffer (an RTB, sce Appendix C) which also coptains

information concerninj its length, whether if was
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terminated by a carriage return or attention key, and so

forth. The RTB is passed to MILTEN which, after

determining that thP line is to be sent to SPIRES, queues

a pointer to the RIB Xn a special area dedicated to

holding SPIRES' queue. SPIRES can request that this

queue be transferred whenever it desires, and in so

doing, receives an indication of what terminal input has

ccme in since the queue was last requested.

For output, the link is similar. SPIRES

constructs an RIB and passes it to MUTER which delegates

to Tcon the task of issuing the channel activity to get

the information to the terminal.

MUTER also keeps another block of information,

the Remote Teraina' Control Buffer (the RTCP, see

Appendix B) which holds information on the user sitting

at the terminal such as his name and account number.

MILTEN collects this information when the user signs on

and SPIRES may request a copy of it whenever it wants.

The Supervisor

In this section we take up the operation of the

supervisor and relate it to the total system as outlined

above. The primary job of the supervisor is to handle

the suspension and resumption of user servicing in a

manner that allows the submode worker programs to operate

just as if there were only one user.
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The basic structurp

The supervisor looks, on a gross overview level,

as follows:

Set 11
to 1

Suspenl lser
currently bein4
serviced.

Set N TO 5

PICK_A_051n:
pick next user
to receive a
service block.

Inspect H
inccming lines.

Is there 4 user
chosen for a
service block?

If a directive from
MILTEN, then do it.

If a directive from
user, then partially
decode it.

If supervisor function
then do it, else queue
user for a service

Y block.

Start the next
service block.

%Then the supervisor gains control, it is because

tile service block for some user is to be suspendP0. In

suspending the block, the supervisor must first save away

the operating environment of the user so that- his

sPrvicing will be corrPctly resumed wheal' another service

block is granted to him. Once the environment is

preserved, thP supervisor next inspects the reason for

suspension and conducts any processing that must be

evokel for that type: of suspension. Thus, for example,

if the suspension has been called to allow i/o to he

lone, the supervisor must start the i/o operation.
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After completion of the suspension task, the

supervisor next looks in the queues of waiting users and

attempts to find a user who is ready to receive the next

service block. If a candidate is found, the supervisor

initiates the i/o necessary to swap the chosen user's

information into core.

After choosing a user for the next service block

(and overlapping whatever swapping i/o must be done), the

supervisor makes an inspection of a certain number of

directives that have been originated in the outside world

an4 jiven to SPIRES by MILTEN. At first, at most five

directives are inspected and thereafter only one is

inspected -- this insurPs that sore minimum amount of

bookkeeping work is done every time the supervisor is

given contxol.

Three possible actions can be elicited as the

result of an inspection, depending on the nature of the

directive. The directive may have originated in MTLmEN

and serves to tell SPIRES that a new user wants to

sign-in, that some error has been noted, etc. The

supervisor decodes this directive immediately and

completes the processing necessary to service it.

Alternatively, the directive was originated by the user

and before continuing the inspection, the supervisor must

obtain the user's input and partially decode it. This
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partial decoding iniicates whether the user is making a

request of the supervisor itself or whether the requc%st

is to be handled by a submode work program. In the

former case, the supervisor servicPs the request; in the

latter, the supervisor queues the user so that he may

eventually be given a servica block.

After completion of the inpection, the

supervisor checks to sne if a user has been chosen for

service and successfully swapped in. If not, contra] is

looged back to the PICK_A_USER portion. Otherwise, the

supervisor resumes the servicing of the user by first

restoring the user's operating environment (that part

that hasn't been restored by swapping) and starts the

next service block.

With this gross overview in mind, we now turn

attention to a fuller explanation of each of the

functional blocks.

The suspension Ilrocess

The operating environment of the user consists of

a map of tho i:ath that the user has taken through them

various work programs. The map itself is manifest in a

run-time-stack -- a push-down stack into which is pushed

the environment when a call is made to another proceiure,

and out of which the environment is popped when a return

is made from a called procedure. In addition, the set of



general purpose registers define the status of the User's

execution at the exact moment of suspension.

Beside the actual path of control, represented by

As of registers, the run-time-stack holds the current

values of variables used in the work programs. PL/I

allows three types of variables, STATIC, AUTOMATIC, and

CCNTROLLED, the first two of which are of interest here.

Automatic variables are those whose storage locations are

present in the run-time-stack. Static variables have
:

their storage locations in a special area of core which

is not copied when the procedure is entered -- the

variable is stored in a static location and whenever its

value is changed, the new value is stored in this

location. Thinking of a procedure as recursive,

automatic variables are those local ones for which the

procedure receives a new storage location at every level,

whereas static variables are global ones whose values are

common to execution at any level. Since the path of

ccetrol must be preserved, there is a need to preserve

the run-time-stack and so that it will not be necessary

tc also preserve the stmac variable area, the

restriction is placed on worker programs that they save

all user-specific information in the run-time-stack using

automatic variables.

Thus to suspend a service block, it is sufficient



to save away the user's set of registers awl his

run-time-stack. Since the run-time-stack may be very

large (about 21k for the largest encountered so far) this

informaticn cannot be saved in core and is instead

written out to disk. Once the information has been

written out, the suspend process brings in the

supervisor's run-time-stack and overwrites it onto the

old run-time-stack. This is done to keep down the lergth

of tbe run-time-stack since once it gets above 25k (this

number is specific to the SPIRES system), PL/0 calls a

procedure to obtain more room and this process would

incur more overhead.

Tcrmination of a service block

Appendix F specifies more fully the many ways in

which a wcrker program can suspend its operation and pass

ccntrol back to the supervisor. To the worker program,

each of these suspensions appears to be a call to an

external procedure and when the user's servicing is

resumed and the worker program is given control for

another service blcck, it receives control at the

statement followinc the call by which it last suspended

oferation. In thi:: section we consider the processing

that the supervisor must complete when it receives

control to suspend a service block and after the

supervisor has preserved the user's execution
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environment.

The primary reason that a worker program suspends

operation is to allow i/o to be completed at the

terminal. Two types can be recognized -- a TWPITE

sequence in which a line is to be written at the users

terminal and a TCONV sequence in which aftPr the line is

written, a prompt is issued to the terminal asking the

user a question, the answer to which zhe worker program

must receive before it can continue processing. Note

that in a TWRITE sequence, there is no need for the

worker program to suspend its operation while the line is

heinj typed at the terminal.

To handle these needs, the supervisor buffers the

output to the terminal by means of a procedure called

TWRITER. Output buffers are used so that a submode may

retain control of a user for a long period of time even

though the submode may be writing lines out to the

terminal -- a Frocess that would normally suspend submode

service until the lines are written out. TCONV and

TNRITE calls cause the line that is to be written out to

the terminal to instead be placed in one slot in the

output buffers with an indication of which user it is to

go to. For TCONV, satmode control is suspended until the

line is written out, the prompt issued, and the user

replies. For TWRITE, however, if the line can be



successfully accepted (i.e. there is room left in the

output buffers), the line is placed in the output buffers

and control is immediately returned to the suhmole

processor for futher service to the user. If the output

buffers are full, however, control is suspended until

room has been freed in the buffers and then control is

returned to the submode. Whenever a service block is

suspended to allow terminal i/o, the supervisor puts the

user into a special category and queues an entry for him

cn the list of inccming directives so that further

processing of the i/o can be done by the normal processes

in the inspection locp. Other special typPs of terminal

i/o calls can be made as outlined in Appendix F, but they

all evoke essentially the same supervisor operations as

outlined above.

The wcrker program may- wish to suspend its

operation for reasons other than i/o to the terminal.

First, it may want to just suspend processing for a while

becalse it feels that the service block has lasted long

enough -- a crude type of time slicirg. In this casP the

supervisor merely queues the user for another servtce

block. Second, the worker problem may run into a

catastrophic error situation from which it cannot

recover. In this case it may request that the supervisor

send an error message to the user and remove him from the



SPIRES system.

Finally, the worker program may wish to do i/o to

devices other than a terminal. At the moment, this case

is handled by allowing the worker prcogram to issue its

own Vo calls, but a generalized disk i/o procedure is in

preparation which will allow the supervisor to oversee

such operations.

The choosing of a waiting user

Room is set -Aside for 15 users to be queued for

service blocks. This room is in the form of a vector,

QUEUE. This vector holds four distinct queues, one for

each sub-mode, each of which is subject to a FIFO

discipline and maintained as a linked list. QSTART is an

associated vector which points to the first entry in thP

four linked lists -- QSTART(1) points to the beginning of

the linked list queue for control mode, OTART(2) to the

beginning for search mode, etc. ONUM is another

associated vector which gives the number of users which

are currently in each of the four queues. TI1 7 is a

vector paralleling QUEUE, which gives an indication of

the relative amount of time that has elapsed since the

corresponding item in QUEUE was inserted. Entries are

made into these queues by first determining which gueue

is the correct on,Q and then placing the item at the end

and updating the entry's TIME value.
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4hen PICK_A_IISER is callei it determires the

chosen user in a three step process. First it Jetermines

th.? relative itiority of the first entry in each or tlie

i
four lin:,!ed list (penes. Then if a tie exists, jt is

broken lq referring to an inherent priority for the sour

ueuef; which inlicates the relative importance of the

fcur sill:modes -- the relative importance is (high-to-low

orl,?r) search, centrol, collect, and output, hero

collect and output rea)ly haw, the same relative priority

anti a tie hticcn them is broken by tossing a coin. once

the lueue from which the chosen user will he taknh is

dvtermin3, then the top r,loment in that queue is rhoi.),)n

-- t1'.o individual lueues are serviced in a FIFO manner.

/111!P first ste t. in this determination proce3s is

the im-)ortart one. For each linkrd list (for a11 i,

i=1,2,3,4), a t;riority, prio(i), is calculated --

for all i -
if i rienotos +410 mode overlay currently in core -

prio(i)=TNCTri
otLerwis,i - prio(i) = zero.

for all i
prio(i) = prio(i)

4 oNTIM(i) * NUMB:US
+ 7I1E(03TART(i)) * TTM73TAS
+ miy(0, 1INFI1SPOUST - timeNSTART(i)))

* TNFINITY

INC11 is some value which indicates the rPlativo

imiortarce of choosing the next service hlocW for the

mclo that is Liurrently in core. Involving TTUI allewq an
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inoriinately long queue to override other considerations;

NUM3TAS allows the effect of OUP to be biased as

desirel. The use of TTME(QSTART(0) allows the Oapsed

time since entry to enter into the priority calculation

and TTMEBIAS allows the effect of time to be vatied

relative to the other considerations. The list term

insures that as scon as an entry has heen waiting for

some minimum response time number of time units, that

entry will be ibmIdiately serviced in the next available

service block.

The fcllowing values are used for the parameters

in this formula -

FICT1
NUMBI43 1

Tr:BTAS 0

WARESECNS7 1a
TITI3ITY 100

Comparinj two of thes values at a time,

consi3ering all other entries in the calculation formula

as beilj fixed, 4e can s the effect of these values.

7ore than five users waiting for a subrode will ovprrile

the :-!ffect of incumbancy and cause the current tno.1 ?

overlay to 1.), overwritten by a new submo3e pro(.!ram. n7m7

does not explicitly enter into the calculation -- it is

fclt that the effect shoul be felt merely tl.rough the

ffiniMUM response time factor. Tf an entry has waitei for

ten time units then it will gain immediate attention.
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Making TIMEBTAS 1 or greater would allow the priority

calculation to be affected by the elapsed time relative

to the number waiting in other ueues and the power of

incu3bancy.

The swappinj of user information

When a user is chosen to receive a service block,

all his informaticn must be brought into core before

service may he begun. Reside the operating environment

of the user which has been discussed above, this

information includes a global storage area (see Appontlix

D) and the user's search results. rhe operating

environment cannot he brought in until just before the

servico block is bejun since it resides in core-ift tho

same arca bein,3 ase0 for the supervisor's run-time-stack.

Tbe swapLinj in of the other information maY he 1)equn,

howrevr, as soon as it is 4etermined who the next service

block loos to.

Areas in which tr) put this information are set

asid,) in cor. After letr!rmining that the information is

not already in core, the supervisor looks for a frPe

area. If one cannot be found, one Fust be made, and at

the moment the supervisor merely swaps out the

informa4-ion for tl,at user who last received a service

block.

Thtl inspecticn loop.
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All communication from the outside world is sent

into SPIRES frcm MILTEN by means of a queue of rec.:nests,
%

the entries denoting the type of requPst and identifying

the requestor. Appendices A and C give a fuller

explanation of the entries in this queue, and here we

liscuss the management of the queue by the supervisor.

The inspection loop is done for a certain number

of entries in the ueue. Whenever it approaches the

lueul the supervisor looks at, at most, n=5 entries, and

thereater will only look at n=1 at a time. When looking

at the queue, let's say that there are m entries in it.

If m=0 then the supervisor makes a call to MILTEN to get

the new queue of requests that has been built up since

the last can, rf m<n, then m trips through +he

inspection looF are made. If m>=n, then only n trips are

made. In this manner, the supervisor will make some

minimum number of inspections every timP it gets control.

The loop itself requires that the supervisor

partially iecole the request and take one of three

different types of action: supervisor action requestfid by

4ILT23, supervisor action requested by the user, or

queuing of the user's request (an answer to a prompt) for

worker program service during a later service block. The

last action has been discussed already in relation to the

picking of the next user to receive a service hlock.
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Here we explain the first two functions more fully.

MTITEN may send requests directly which deal with

the operation of the SPIRES system. These requests

specifically deal with errors which arise in the quanta

of information that SPIRES sends to MILTEN whRn a

terrinal output function is to be done, the RTB; with

siga-in and sign-out of users; and with terminating the

operaticn of the SPIRES system. The first and last of

these reluests cause the SPIRES system to terminate its

operation. Sign-on or sign-off cause SPIRES to set up or

destroy the user's save areas and initialize or terminate

his operations in the SPTRES system.

The supervisor satisfies a user's request when

r:ither an exceptional condition is indicated, a direct

reluest is stated, or the user wishes to change mode.

'Exceptional conditions are those which cause a line to hp

entered which is not successfully composed and terminated

with a carriaje return signal -- the user terminates thP

line with an attention indicating that the line is to he

forgotten and the prompt reissued; an I/0 error ours;

the tab key is hit tcc many times, etc. A direct reluest

is sail to be made when the user requests LOGOFF or wants

to he returned to mILTE4's control. The user changes

mode by giving the Hew mode's name and this causes the

supervisor to ccmplete some bookkeeping operations so
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that the user's next service block will be executed by

the correct worker Frogram.

The resumEtion of service

When it is determined that a service block should

be started for a user, then before returning control to

the worker program, the user's operating environment must

be restored. This entails reading in the usorls

run-time-stack and reloading the registers.

Execution is normally resumed at the statement

following the call that suspended it. This case is taken

care of by essentially executing a RETURN statement.

When, however, a change of mode takes place, the

resumption program is ton so that it may not only obtain

the run-time-stack for the new mode but also restart the

wcrker program at its beginning rather than at wher0 it

was last suspended.

Conclusions

The SPIRES system has been operating on an

experimental tasis for about four months. During this

time, many chdnges have been made to increase the power

of the superviscr and the efficiency of the total system.

No hard measurements have been made of the operating

characteristics, but many things have become apparPnt

about the operation and design of multi-user-system

supervisors in general and it is to these that wP now
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First, it is imperative that communication with

tie outside world le delegated to a separate routine and

that the superviscr interface with this through some

ccmmunications link. Beside allowing modular

programming, this allows perturbations to he made in the

communicator and supervisor separately without drastic

side effects.

The supervisor should assume the direct

responsibility for executing common functions. Not only

do such "reflex actions" cut down multiplicity of coding,

hut also

sit4ations.

inc-ease the response time for common

The queuing and degueuing methods have belen

programmed in a manner allowing them to be easily

modified tr see the effect of changing parameters. This

has uot be9n utilized as yet, but it is expected that the

priority d(!termination function will allow this part of

the system to be more esaily hand tuned than if a more

specific algorithm had been "hard-wired" into the system.

The hierarchical structure of the worker programs

has proven to be useful for the convenient assignment of

projramming tasks. Also, it has not been hard to

structure the supervisor so that it can monitor such a

hierarchical structure. And in addition, the command
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language has been able to be structured so that the user

need have no bother with knowing where in the hierarchy

he is currently operating. It is planned to make this

even more transparent and make all commands legal in all

submodes, with the supervisor automatically shifting the

user amoung the wcrker programs.

Finally, the entire supervisor has been

implemented in PI/1, save for a few assembler language

routines which fiddl the run-time-stack. In general,

P1/1 has not been too difficult to live with, and the

value of projramming in a higher level language bas

offset the problems which have arisen. But some things

have indicated that PL/1 is not an ideal language in

which to implement a system such as SPIRES, specifically

the supervisor section. First, P1./1 is not designed to

allow supervisor implementation. The default assumptions

which are made are not the correct ones, forciny the

programmer to know more than the average amount of

information about the workings of PL/1. Second, a ?L/1

program behaves very dynamically during execution in that

the hinling of much of the information changes during

execution. This is not b?1 in itself, but no facility is

available (in the current implementation) to allow the

programmer access to absolute core, and hPnce he can not

dynamically find out what is happening to the clynamic



- 349

entities. This criticism particulary pertains to the

fact that the supervisor must manipulate the

run-time-stack and yet no facility is available for doing

this from the high level language level.
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Appendix A

MILTEN Subsystem Communication Routines

This document describes the intercommunication
which can lxist between MILTEN and one of its subsystems
for the purpose of accomplishing input and output from
remote terminals.

Services

Possible requests to MILTEN

CONVERSE - This requests that MILTEN:

a. write a line (if length = 0, then none
written) tc the user's terminal,

b. carriage return and write a prompt to
the user, and

c. accept input from the user.

MILTEN will return the input read from the user to thP
subsystem which reluested it. The line returned will
contain the prcmpt that was issued as well as the input
which was received frcm the user (the user could also
have back-spaced over the prompt that was issued and
written ether characters and a subsystem may take
advantage of this kossibility as it sees fit).

WRITE - This requests that MILTEN write out a
line at the remote terminal.

BREAK TERMINAL - This causes MILTEN to interrupt
a non-idle terminal by issuing #... and carriage
returning to the next line. The subsystem will most
likely use this feature in the processing of special
messages that are to be sent to its users.

NOTE: time outs at a terminal and
special messages that are sent by the
360 operator arP completely transparent
to the subsystem.

LOGOFF - This is used to request rinmEN to:

a. initiate the logoff procedure for a
user, or
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b. recognize that a given user has been
lojged off of this subsystem as was
requested by MILTEN. When any subsytem receives a LO

from any of its users, it must communicate this fact to
MILTEN (function a above) after completion of any LOGOFF
processing. MILTEN will then cycle through each
subsystem (except the one which initiates the LOGOFF)
active at that point and request that the subsystem
complete the loqoff process for that user, ana then
(function b above) accept a signal that the logoff
procedure has been completed.

OPQ - This requests that MILTEN send a message to
the 360 operator's console. This should be used to
ccmmunicate information for the users of the subsystem.
Any messayes that are only for the benefit of the
subsystem should be sent by means of an WTO.

UPLEVEL - This requests that MILTEN remove the
user from under the control of the subsystem and start
controlling the user directly. If the write count is
zero then all is as already stated. Otherwise, ETWIEN
uses the text of the RTII as a command, executes it, and
returns the user to the control of the subsyst-mr by a
sign-on call.

INIT - Tt i3 with this command that the subsystem
notifies MILTFN that it has begun execution an t! is ready
to converse with terminals.

INIT PASSWORE - The subsystem sends to AILTEN an
eight character password which any user must supply in
order to successfully gain access to the subsystem.

CONTROL functions - this is a group of related
functions and the one that is desired out of the group is
specified by setting a bit in the FLAGS field of the FTR.
With this facility, the subsystem can find out the values
of the user's tab settings, can change the values of the
tab settings, and can break the terminal (get the

terminal ready for a wite operation when it is currently
set for a read operation).

Requests made by MI-1,1'EN to the subsystem

SIGN-ON - This request is made every time a use?r

enters or reenters the subsystem from MTLTEN. Thus this
request really means to sign-on the user, unless he is
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already signed on the system, in which case the subsystem
should restart the processing of the user.

LOGOFF - This request is made of every subsystem
when the logoff procedure is initiated by any subsystem.
MILTEN does not know if the user is signed on to the
subsystem or not, so the subsystem may receive logoff
directives for users who aren't actually signed on the
subsystem. If the user is signed on, the subsystem
should complete whatever logoff procedure is necessary
for the user and then send a LOGOFF request back to
MILTEN to confirm that the user has been signed off.
This will not be sent to the subsystem which originates
the LOGOFF.

DO SOMETHING - This request is made when MILTEN
has finished processing the last request made from the
subsystem for this user, and signals that the user is
idle and waiting for more subsystem processing.

KILL YOURSELF - This request signals that the
period of terminal access to the 360 is coming to a close
and that the subsystem should finish its processing and
prepare to end. All users will have been logged off by
logoff directives before MILTEN issues this request.

ERRORS - This request tells the subsystem that
one of its preceeding requests to MILTEN had an RTB that
was in error. The erroneous RTB is passel back to the
subsystem at the time that the ERROR request is made.
Currently recognized errors aro -

a. Incorrect RTB - Something in the RTB
is meaningless protably due to thP subsystem
passintj a bad address for the RTB or giving
:Jad intormation within the RTB.

b. Illegal RIB - Somehow the subsystem
has passed an RTB for a user not currently
under the contrcl of to)0 subsyste.

NOTE: The RIR is the unit of information
passeó back and forth through MILTEN from the
subyv,em to the user. Its format and content
is discussed belcw.

RTD SENT TOO EARLY - The subsystem has made a
recluest tc TILTEI to conduct terminal i/o for a terminal
that is not currently idle.
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IDLE ATTENTION - The terminal was in idle status
anl the user struck the attention key.

KILL YCURSELF WITH DUMP - Same as the KILL

YOURSUF code, but the operator has requested a dump 3S
well.

Facilities

This section discusses each of the facilities

available to accomplish the above services and gives

their format.

To get the list of MILTEN requests, one codes

CALL STPQ(Addr1)

This causes the current queue of requests posted in,

MILTEN for the subsystem, the queue (maximum length - 63
full words), to be transfered to an array of m+1

locations which begins at Addr1. The first full word

contains m, an indication of the length (minus 1) of the
array in the subsystem's partition. The number of

elements sent over is min(men,62), where n is the number
of elements that MILTER has in its queue waiting to be

sent to tf,e subsystem. The second word in the queue is a
count of the number of requests (less than or equal to m)

that are in the queue. If this count is zero thRn no

requests have been posted for this subsystem since the

last time that the queue was requested. Each meaningful
entry in the queue after the first has the following
forEat -

a. PYTE 0 - code identifying the request

CODE MEANING

1 SIGNOR
2 LOGOFF
3 DO SOMETHING
4 KILL YOURSELF
5 Incorrect RTR
6 RTB passed when terminal not idle
7 IDLE ATTENTION
8 KTLL YOURSELF WITH DUMP

b. PYTES 1, 2, and 3 - address of the RTR
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concerned with flCis request. Meaningful
RTBIs are passed on every request except
the KILL YOURSELF requests.

To get a copy of an RTB,

CALL RTBIN(AddrleAddr2)

This causes the RTB identified by Addr1 to be transferred
to an array beginning at Addr2. Addrl is the address
passed in the MIL1EN request queue (it is a full word
address and MILTEN ignores the first byte). Addr2 points
to an array of at most 208 bytes (10 full words plus 168
bytes - the 10 word amount is fixed, but the 168 bytes
may change in size.) The 168 bytes are composed of 8
bytes of system name information and 160 bytes of text
information. The subsystem may not require that the text
area be 160 bytes long. If it is less, the subsystem may
fill in the actual length in the textsize field oF the
array at Addr2. Only this number of bytes will +hen be
transferred in on a reluest to obtain the FTB, and
transferred out en a request (STPEPQ, to be discussed
later) to have information typed to the terminal.

To get a copy of an RTCB,

CALL RTCBIN(AldrleAddr2)

The RTCB is a block of identifying information which is
kept by MILTEN on each user. Its format and content will
be explained below. Addrl is a full word address which
points to the RTCB and is 7ontained in the RTB. MILTEN
transfers the RTCB to an array beginning at Ad1r2 and
which is 13 bytes in size.

To send a request to MILTEN,

CALL STPREQ(TypesAddr,Errorflag)

This serves to send a reiuest to MILTTPU requesting some
activity for a user under control of the subsystem. Thp
Type parameter is a word containing onP of the following
code:3:

CODE MEANING

1 CONVERSE
2 WRITE
3 CONTROL
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4 LOGOFF
r
3 OPQ
6 UPLEVEL
13 INIT PASSWORD
15 INIT

The Addr parameter is the name of an array that MILmEN is

to use as the RTF1 for this request. The Errorflag is set

true if MUM could not process the request due to its

queue for terminal activity being full; otherwise,

Errorflag is set false. This error does not indicate
that there is anything wrong - it just says that MILTEN
doesn't have enough room to be able to take care of the

request at the mcment and that the request should be

reissued later.

The CONTROL request (code 3) specifies tFat a

function indicated by a one in bit position 21, 22, or 23

of the FLAGS field of the RTB is to be lone. These

functions cause the setting and sensing of the user's tab
settings and the breaking of the terminal.

UOTR: The INIT call must be made first so that MILIFI
knows about the Pxistence of the subsystem. Just

before the INIT request, the subsystem should call
STPQ and ignore the result passed back by MILTT:m.

This serves to empty the queue and get it ready
for the subsystem.

To wait for a request from MILTEN,

CALL STPUT

This request causes MILTEN to return control to the

subsystem as sccn as there is something in the queun to
be passed to the subsystem. This command would then most

likely be immediately followed by by an STPQ call. An

STPWT call should never be made before an INIT STPREQ is
made.
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Appendix B

Format of an RTCB

WORD CCNTENTS

0-4 User's name
5 User's account number
6 Terminal identification

The entire RTCB may be read only by the subsystem
and no changes in it will be recognized by STP.

I

of,

0

r

,s

4
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Appendix C

Format of an RTB

WORD

0

MODE

RW

CCNTENIS

STP FLAG - When an RTB is sent to MILTEN, MILTEN
will signal that it has retrieved a copy
of the RT3 by zeroing out this word. SPIRES
waits until this field is zero before it

reuses an RTB that has been sent to MILTEN.

1 RW number of bytes in text area
2 RW Write Count - number of characters to he written

3 RW Prompt count - Number of characters that are to
be prompted, after the write and on a new
line

4 RW Real count - Number of characters that are to be
passed back to the subsystem out of the
total characters entered by the user in

answer to a prompt

RW

Port - Identification of user in terms of the
number of the port to which he is attached

Flags
BIT MEANING

20 DON'T TRANSLATE INPUT TO UPPER CASF
21 TCCNTROL - SENSE TABS

TCONTROL - SET TABS
73 ?CONTROL - BREAK TERMINAL
24 MILTEN DONE
25 CONTROL UNIT TRANSMISSION ERROR
26 TAB ERROR
27 1/0 ERROR
28 HANG UP
29 BREAK WAS DONE
30 IDLE ATTENTION
31 READ / WRITE ATTENTION

7 P RTCB pointer
8-9 UnSED
11-11 RW SYSTEM NAME FOR XCTL
12-.END RW TEXT BUFFER (MAX OF 160 CHARACTERS)

MODE pertains to the subsystems ability to cbange that
part of the RTE:

1 : The subsystem may READ ONLY and MILTEN
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never reads what is in this field.
RW: The subsystem may READ and WRITE and
IILTEN will read this field for changes made
by the subsystem.

40*
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Appendix D

The Global Storage Areas

The EXTERNAL array of structures, USEAREA, is
usll to hold information on the users which is of global
nature -- information that is needed by more than one
submode. ThP entries in the structures are read-write
for all submodes, and the submodes must exercise
restraint and assure that they change only that
information that they are allowed to change.

The structure of USEAREA changes periodically as
it is determined that new information must be made
global. The currently-in-use copy of the structurP is
available in the form of a declare statement in the data
set F820.SUPER.USE14REA.IACRO on FILM"; in edit format.
The seconi line of this data set contains the date on
which the last change was made to the format of the
structures.

The following part of this section takes each of
the entries in the structure in turn and explains its
usage. a will be updated as the structure itself is
changed. The heading of each part indicates that tcle
submodes must access the array of structures with the
index USERID which is a FIXED BINARY STATIC EXTERNAL
variable which points the submode to thP USEHEA for the
user that the submode is currently servicing. USERTD is
declared in the last lines of the data set which contains
the declaration for USEAREA since the submode must have
both declarations in order to access correctly the uschr
save area.

ID(USPRID) -- port numter for the user

A fixed binary number between 1 and 63 which
gives the port number to which the user is attached.

This may not be changed by any submode.

CUPR_NODE(USERTD) and LAST_MODE(JSERTD) -- modes in which
the user is procesing

Numerical indications of the current mode that
the user operating in anl the last mode (that one which
the user was operating in before hP went to the current
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mode) that the user was operating in. The numerical
equivalents for the modes are named xMFLAG and are
declared in the data set F820.SUPER.USEAREA.MACRO.

Normally these values may not be changed by a
submode. However, when a TCONVRES or TRESUM2 is done by
a submode, the supervisor sends the user back to the mode
indicated by LAST_MODE. A return to a specific submode
may therefore be accomplished by explicitly setting
LAST_MODE to the correct value.

LINE(USERID) -- temporary buffer for terminal i/o

TCONVIS and MITE'S pick up the information that
is to be sent to the user's terminal from this CHAP(110)
VARYING string. The user's reply to a prompt is sent
back to the querying submode in this character string.

LST_PMT(USERID) -- last prompt sent to terminal

This is the last prompt that any submode sent to
the terminal. As soon as the supervisor issues a

tconverse sequence, it puts the prompt that was issued
into this area.

NXT_PMT(CSERID) -- next prompt to be issued to terminal

When the supervisor issues a tconverse sequence
to a terminal, it gets the prompt part of the tconverse
from this area. Submodes never fill in this ,area
explicitly, but rather pass the next prompt as a

parameter to the TOTTV calls (see below).

TABS(USEPID) -- tab settings

This is an array of eight fixed binary numbers.
CONTROL mode sets their value to the physical tab setting
at the terminal under user directive.

TOKEN(USERID) -- first word in user's input line

The supervisor scans each incoming line for the
verb which starts the user's command. TOKEN is set to a
numerical indication of the verb that was found:

VERB TOKEN VALUE

real attention
SPICON SHOWMESSAGI3
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SPICON SET1ESSAGE -2
print message -1
SPICON 1

MILTEN 2

LOGOFF 3

EXIT 4

TOOPERATOR 5

SEARCH 6

TYPE 7

LIST 8
SHOW 9

SET 10
CLEAR 11

TOSDIRES 12
everything else 13

WRTATTN(USERID) -- controls interpretation of write

attnos

A write attention is said to occur when:

a. the user hits attention while a line
that was sent to the terminal by means of a
TWR= is being typed at his terminal (TCOR

automatically services the occurrence of

attention while typing the write part of a

TCCNV by skipping to the prompt part of the
Tura).

b. a terminal i/o error is returned from a
TWRITF to the terminal. This occurs when the
user hits attention during that small space of
time just at the end of typing the line at the
terminal and before the carriage starts to

move left for a carriage return.

This is a fixed binary variable. A value of zero
means thdt the supervisor will make some standard
interpretation of write attentions. A value greater than
zero means that the supervisor will not touch write
attontions dill will instead pass them to the submode for
interpretation.

The standard interpretation that the supervisor

makes will be to skip to the next output line to the

terminal. This means the next TWRITE line or the next
TCONV sequence -- whichever the submode next directed the
supervisor to lc.

Upon explicit change of mode (SEARCH, TYPE,
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LIST), WRTATTN is set to zero and the submode is entered
at x4PRET. At that point the submode may change WRTATTN
to the appropriate value.

Upon iTplicit change of mode (entry into the
ccntrol mode overlay for execution of the command) ,

WRTATTN is handled just like inspect. rhe implicitly
entered submode is expected to do the bookkeeping
operations necessary so that when the user is returned to
the originating submode (via TCONVRES), his WRTATTN has
been reset to the appropriate value.

When a write attention occurs and the value of
WRTATTN is greater than zero, then the supervisor sets
its value to zero as a flag to the submode that a write
attention occurred. Since TWRITE's and TCONV's are
filtered through a buffering scheme and the submode does
not always receive control back from a TWRITE after the
line has 'leen typed but perhaps before, the submode must
check for a write attention after every twrite or tconv.
Its occurrence means that a write attention occurred
while typing scme TWRITE line between the last TCONV and
the present time. TWRITE lines entcred into the buffer
in that space of time are still in the buffer. The -

submode may call TOUTLS to have some or all the lines in
the output buffers which belong to user USEPTD purged
from the buffers. The use of TOUTLS is explained more
fully later.

INSP2CT(USERTD) -- controls inspection of incoming line
by the supervisor

This is a bit(1) variable. 11' value means that
the supervisor may look at incoming lines for implicit or
explicit change of mode. 10' value means that the
supervisor may not -- the line is always passed back to
the sub-mode that did the TCONV.

Upon explicit change of mode (SEARCH, TYPE,
LIST), this bit is set to '1' and the new sub-mode is
entered at xMERET. The submode should at that point
reset the value to whatever value it needs.

Upon implicit change of mode (entry into the
ccntrol mode overlay for execution of the command) ,

inspect is not changed so that the implicitly entered
sub-mode may save away its value for resetting just
before the user is returned out of the implicitly entered
submode. It is up to the implicitly entered submoie to
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do this bookkeeping before it returns the user to the
originating submode by means of a TCONVRES call.
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Appendix E

Organization of a Submode
In Order to Interface Correctly

With the Supervisor

The Superviscr expects that every submode will
have the following basic structure:

x4PINIT: ENTRY;

Code needed to initialize the static and
A external variables which are used by the

submode. This area is passed through once
at the beginning of the SPIRES run.

RETURN;
xMPEND: ENTRY(PCRT);

DECLARE PORT F1XED(31,0) BINARY;

The usPr at port PORT (which is the same
as USFAREA.TDUISERID)) is being logged off
SPIRES, and the submode is called on to
complete any suhprocessing which is
necessary and send any message to the user
before he is logged off.

RETURN;
xMPSTART: ENTRY;

This point is entered once, while the
SPIRES partition is being brought up. Its
purpose is to allow the suhmoie to
initialize any automatic variables, and
allow the supervisor to obtain a initial
rum-time-stack for the submode that is
subsequently given to every
newly-signerl-on user.

CALL RETURNR;
xMPRET:

This is the main body of code which
services the user's requests while he is
operating in mode x. A change of mode
(either explicit or implicit) always



D results in the submode receiving control
at the statement following the statement
CALL RETURNR. All other cases (returns
after terminal converse) cause the converse
to regain control exactly where control
was suspended.

EM;

N.B. The main section, SECTION D, must
he coded in the form of a main loop. The
END statement must never be reached.
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Appendix F

Submode Control of User Processing

This section outlines the facilities which are

available to every suhmod-: t^ control the processing of

users and handle terminal i/o.

USEAREA:

This array of structures (the exact formal of

which has been defined) represents the static global

information on the users. USEAREA(USERID) is the area

which belongs to the user which the submode is currPntly

processing.

USEPID:

This FIXED TITNARY EXTERNAL variable is the index

into the USEAREA array of structures for the user

currently in service. This along with the USEAREA

structures, allow the submode to obtain global

informaticn on the user:

USEAREA.ID(USERID) is the port to which the user

is attached (a fixed binary number between 1 ani

63.

USEAREA.LINE(DSERID) is the text for the user i/o

interactions. Exact function explained below.

DSEAREA.LSI_PMT(USERID) is the last prompt

that was globally issued to the user. As long as

the user stays ir a submode, this will be the last

prompt that that submode issued. If the user

explicitly changes mode, then the explicitly-

changed-to sutmode is free to lestroy the old

contents. Implicitly entered submodes are

constrained, however, to reset the value before

they return the user to the submode from which he

came. Thus, whPnever the submode regains control

at the statement following the call to RETURNR,

this variable will not be set to the last prompt

that the submode issued. Otherwise, it will

always contain the last prompt that the submode

issued.
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CALL TWRITE:

This call places the text appearing in

USEAREA.LINE(USERID) to be placed in the output buffers
and marked as destined for port USEAREA.ID(USERID). The

global variable OBEND is 3et to the index of the buffer
which was used and the submode is free to obtain this

value for later use in a call to TOUTLS or TCHECK (see
below).

Control is returned to the statement immediately
follawing the call as soon as the text has been
successfully entered into the output buffers.

CALL TCONV(PROMET);

The text aFpearing in USEAREA.LINE(USERID) is

placed in the output buffers marked as destined for port
USEAREA.ID(USERI3) and marked as the write part of a

tconverse by concatenating 1+1 to the front of the text.
(N.B. a line written by TWRITE must not begin with thp

character 1+1. If this creates too must of a problem,
the restriction may be lifted).

The prcmpt Fart of the tconverse sequence is
taken to be the CHAR VARYING parameter PROMPT. TCONV

places this in USEAREA.NXT_PMT(USERID) and it is picked
up from there by the supervisor when the tconverse is
executed.

Control is returned after a. the line has bPen

succesfully entered in the output buffers, and b. the

supervisor has successfully picked it up, tconversed with

the terminal, and the user has answered. The text that
the user has answered in response to the prompt appears
in USEAR7A.LINF(U5ERID) when control is returned. mhis

is the full line that appeared at the terminal, and thus
contains LST_PIT(USnRID) as its first

LENGTH(USr,AREA.LST_PIT(IJSERID)) characters. (N.B. the

user may back space over the prompt and erase some of it.
Thus the length of USEAREA.LINE(NSERTD) may be less than
the lenjth of USEARA.LST_DalT(USERID))

CALL COMUTE(09);

This call causes the supervisor to issue all
pending output to the user's terminal and return the user
to the submode once all the lines have been written.
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This call may be used by a submode that is interpreting
write attentions itself to cause lines in the output
buffers to be written to the terminal if it is determined
that such should be done.

If there are no lines pending for output to the

user's terminal, then the effect is that the supervisor
queues the user for another service block with the

suhmode at a later time. In this way, the call may be

used when the submode thinks that the user has received
enough service time and wants to suspend the processing
of the user and allcw other processing to take place in

the SPIRES system. Thus there is no excuse for one

submode to be a !!riq and take too much time in servicing
one user while blocking service to others. Determination
of how long is too long is purely empirical at this point

and it is up to each submode to discipline and police
itself.

MM= TCHECK(USE9ID,LINE);

This function checks to see if the output buffer
OBUrP.TEXT(LINE) is still assigned to the user identified
in the USEAREA with index USERID, and if that buffer is
still pending for the user's terminal. If so, the
function returns TRUE (1); else it returns FALSE (0).
This allows a submode to check to see if an issued line
has been typed at the terminal. The submodp must

remember the index of the buffer assigned to the line (by

remembering (MEND after a TWRITE call) and then it can

TCHECK to see if it is still in the chain of pending
buffers or whether it has been issued to the terminal.

MM = TOUTLS(USERID,TINE);

The submode may have the supervisor make a

standard interpretation of write attentions occurring at

the terminal, or may reserve the interpretations of them
for itself. (Ihe method of determining this is by Use of

the variable USEAREA.WPTATTN(USERID), and is explained

elsewhere.) Write attentions may occur during the writing

of any line that the submode has written by means of a

TWRITE (write attentions occurring during the write part
of a tconverse are automatically handled by MILTFN).

Since lines written by TWRITE are buffered, the suhmode
which is interpreting write attentions for itself can

receive indication of. a write attention after any TWRITE
or TCONV and the line that the user aborted by a write

attention will not necessarily be that which the suhmoie



last wrote out. If the submode determines that other
lines that are in the output buffers should be cleared
out, then it may request this service by calling the
function TOUTLS(USERTD,LINE). This will clear all lines
which belong to USEAREA.ID(USERID) and which appear
before (but not including) the hide with index LINE out
of the buffers and retarn the FIXED BINARY index of the
last line that was purged; zero if none Pxists.

CALL COMUTE(IB);

This call causes the supervisor to issue all

Hiles that are pending for the user, wait for the user's
reply to the prompt connected with the last line (which
was issued by a TCONV or one of its variants), and then
send the user's reply to the appropriate submode. It is

a part of the TCONV routine and should never be issued
explicitly by a submo4e.

CALL TCONVNOW(PROIPT);

So that lins go out to the terminal in thP order
that they were determined by the suhmode, TCONV (and
TWRITE for that matter) ordinarily enters the text in

USEAREA.LINE(USERID) into the output buffers after all
other lines (placeel by TWRITE) that are to go to the
terminal. This call, however, allows the submode to
coniuct a tconverse sequence before any other lines which
may be in the output buffers are written to the terminal
being conversed with.

Thus, the submode which interprets write
attentions itself can conduct interactions with the

terminal to find out what to do with the write attention
and still have any pending i/o for the terminal presIrved
in the output buffers but not written out to the

terminal. (N.B. TWRITE always places its line after all
others in the output buffers which belong to the same
user. The submode therefore can not do any TWRImF's
while finding out what to do with a write attention since

other pending i/o will bl completed first, before the
TWRITE will be Ione.)

CALL COMUTE(1013);

The situation may arise in which a submode has
run into trouble during the processing of a user and
wishes to have the user removed from SPIRES. After

printing out any diagnostic information that it wishPs to
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have logged, the sutmode fills in an error message in
USEAREA.LINE(USERID) and places this call to the
supervisor. The supervisor takes the message in

USEAREA.LINE(USERID), concatenates "YOU ARE BEING SIGNED
OFF SPIRES.", and prints the error message at the
terminal, followed by an uplevel to return the user to
MILTEN. If the text in USEAREA.LINE(USERID) is null,
then the supervisor uses the standard error message
"EPROR IN PROCESSING", so that the submode must either
fill in the errcr message or set it to null.

When the user is brought down to this manner, the
supervisor autcmatically removes any pending i/o for the
user by calling TOUTLS so that it is not necessary for
the submode to ccmplete this function.

CALL TCONVRES(PROMPT);

When a sul.mode is entered implicitly, USEAREA
contains informaticn that was in effect in the submode
from which the user left, and which the implicitly
entered submode must preserve (if and only if it requires
that the values be changed) :

I = ESEAREA.WRTATTN(USERTD);
J = USEAREA.INSPECT(USERID);
PROMP7 = USFAREA.LST_PMT(USERID);

The implicitly entered submode may then complete any
TWRITE's or TCONV's with the user and conduct terminal
i/o with him. When the user is to be returned to the
submode from which he came, then the implicitly entered
submode should issue the following sequence:

USEARFA.WRIATTN(USERID) = I;
USEAREA.INSPECT(USERID) = 0;
CALL TCCNVRES(PROMPT);

This causes the user's information to be correctly reset,
the last prompt that the original submode issued to be
reissued, and the answer that the user gives in reply to
the prompt to be returned, along with control, to the
original submode. The implicitly entered submode can
never regain control cf a user at the statement following
the call to TCONVRES since the user is returned to the
original submode and can only return to the implicitly
entered submosle by giving a command that implicitly
transfers control back.
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CALL COMUTE (WOE) ;

It may turn out that an implicitly entered

submode does not conduct any terminal i/o with the usPr.

In this case, the suhmode need not save the values of

WRTATTN, INSPECT, and LST_P4T, since they will not be

destroyed. Tc return the user back to the original

submode in such a case, the implicitly entered suhmode

issues this call which causes the supervisor to reissue

the last promEt and return the answer to the original

submode. As with TCONVRES, the submode call never

receive contrcl back for a user after the call to

COMUTE(100B).

CALL TRESUME(PRCMPT);

This call operates somewhat like TCONVRES, except

that the user is not given a chance to enter another line

before he is given a service block in the submode

LAST_MODE. The supervisor instead queues the user for a
service block in the mode LAST_MODE and this can be used

by any mode (either explicitly or implicitly entered) to
pass the user's reply over to another submolp for

processing.

To use this feature, the mole must operate as

follows. Upon entry the submode should issue

OLDMCDE = USEXPEA.LAST_MODE(USERID);
I = ESEAREA.WRTATTN(USERID);
J = USEAREA.INSPECT(USERID);
PROM = USEAREA.LST_PMT(USERTD);

thus saving the old information on tYte user. Ther., to

pass the user's reply that the submode received in

USEAREA.LINE(USERID) over to another submodP for

processing, thc submode issues

13EA1EA.LAST_MODE(USERID);
USEAREA.WP1ATTN(1JSERID) = I,
USEAREA.TNSPECT(TJSERID) = J;
CALL TRESU1E(PROMPT);

and the supervisor will give the user a service block in

the mode OLDICDE. The submode could explicitly set

OLDMODE to one of the values xMFLAG (declared in

USEAREA.MACRO file) in order to cause the user to hp sPnt

to 4 particular mode rather than that mode that the user

was last in. Care should be taken to insure that OLDMODE
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is not the submode itself, since an infinite loop would
Frobably result with the user being repeatedly returned
to the submcde that issued the call to TRESUME.

CALL COMUTE(113);

This causes the SPIRES partition to be
reinitialized (the run-time-stack's for the submodes are
reset to new initial values) and should never be issued
by any submode.
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1

IN RESPONSE TO THF 1 PROMPT YOU MAY REPLY:
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tic),

67. ? TYPP
6R,
61. SPIRPS CCmPLIES WITH THIS REQUEST RV TYPING TEXT FROM ALL CF THF
70. ITEMS. THE TEXT PRESENTATION STYtS WfIL PAVE REEN PRE-OETERMINFO
71. RY THAT NAMUR wHn IS RESPONSIBLE FCR MAINTAINING THE CATA COLLECTION
77, YCLI ARP SEARCHING. TrxT PRFSEMTATION rONSIDERS:
/3.
ws, I. How THE TEET IS FORMATTTEO.
754,

*M. 7. WHAT TEXT PCRTICN OF AK ITEm IS SELECTEE. THIS CAN
ENCOMPASS THF CONTENTS oF Au oR ANY SOFT CF 11FM

78. ATTRIRUTPS.
/0.

PO.

01.
V7.
r13.

".
C.;.

94.

c17.

pa.

Pl.

Cl.
(.12.

ol.
r:4.

n.T.

TM'S ARE PRFSEt+TpO OK THE TYPEWRITER PY SPIRES APPLYING AN ORoEPING
RLIP. AM OPTIFRING RULE, WHICH IS PRE-SPECIFIED OY A mANACER, CAN BF
clrFERrNT FOR EtCH fATA COLLECTION. HoNEVER, IF A mANAGER HAS NOT
cpprAFIE0 rKE, roR 4 PARTICULAR COLLECTION, SFIRFS 4ssumF5 A DAvcrl
ORnER: THF MOST RrCFNT. THF KENT MCRE RECENT, FTC, THF FOLLOWING
TS Al EXAmPLr CF IT7M TPXT PDPSE'IT4TIr1M. THF FXAMPLE Is MOT TAKEM
VR114 VI ACT12AL OATA CCILFCTICN. IT IS INSTRUCTICNAL, HOWEVER, IN THF
THF SENSE THAT IT SHOWS A PPFSPNTATION STYLE.

Tuff*: ormFuTikG Atkc THE ACED IN OUR SrCIETY
UTHOR: REHR, S.A

AFFILIATICN: GERITrl GLPN C911EGF
RPDORT NUMBED: irr/111
60INDOP rF pmps: 3S
IATF: JAN 14, MP
prvIEW MITE: THr %RITFP'S crar IS SrmEWHAT ARCAl'E.

ITH ALL RFSRONSFS, THP TYPF CCmAhr IS TrRNIKATC ev crDREssrlo,
10. TH= orTurm KrY, copcs MrXT ArTI011 IS TC ImmEOI4TFAY START TYPI1G

THF ITF"4S. !F Y111 AISH THr TYPING TO STAPT Om A rISAN SHFiPT IF
pl 1. PAnFo. YrL MUST MANIALLY Prll THE PLATch FOR DrSITICNIMC arTrB TYPING

TyPr ANC crccQr cr0/=SSFIG TFF RrTURM KEY
IC,.
13. US1"G THr D.ATf ("111-rTInl nEFAIIT FCR"A7, YrL mIGHT NOT 9E SATISFIrr,
Inz-. WITH THF rHEIrm OF iTTrIBUTES SFLrCTP1-1 rr,P PPr SrITATIOI. IN THIS
Ica. rAsp yo rAr srl_crT AtCTHER ATTRIPUT; SrT,
1.'t..

IC/. a.? tict4 FCRNtT CrLrrTU7N

17^.
110. vOL TPITTATF crIFCT1r7h CF AKCTHER ATTRIPOT": SFT IY APPrlDING
111. A ccIllcsT )n THr RAW OUTPLT rCmmANo AS:
117.
113. n Tyne; nirrSe iTTOIRIITcS

114.
W. fly SrmIrC1CN (;) 4AY Pc 1UITTFC.
114..

ill, lifiv nr Tlic PrIllOAPII qYfiriNlvmS rAq °F 9LISTITIU7P., cr1r4 AT1°10ITgS:

11°.
111. ATTPTIILTF

41'7'44S12+.
121. 1TTP
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127.
123. SPIRES RESPCNCS TO vnuR REOUEST RY PROMPTING WITH:
124.
125. YOU MAY NOW MAKE ATTRIBUTE SELECTICNS
126. ATTRIRUTES?
127.
12R. von RESPOMO TO THE ATIPIBUTFS? PRCMPT RY TYPING CNE CR mcRF ATTPIOuTF

12q. NAMES. ATTRIBUTE NAVES ARE ALWAYS SEPARATFC BY COMMAS; FnR EXAMPLE:
111,
131. ATTRIRUTES? AUTHOR, TITLE
137.
113. IT IS NOT NECESSARY TC KANE ALL CF THE CESIREC ATTRIRUTES IM RESDwisc

134, Tn A SINGLE PROMPT; SPIRES CONTINUES To RF-ISSUE THE ATTRIBUTES'

175. PPCNPT. FCP INSTANCE, AFTER HAVING ISSuEr 11-F ABOVE PESPONSE, IF YOU

13A. nECInE TO TMCLUnE THF nATE ATTRIRLTE AS PART CF WAR PRESENTATION
117, FCRNAT, THE CCNTINUEC INTERACTIVE SrOUFNCF IS:
17R.
110. ATTDIRUTF, ALTHOR, TITLE
16n. ATTRIqUTrS/ IATC

1L2, SPIRES CONTNUFS TO 0E-ISSUr THE ATTPIRUIES? PRCNPT UNTIL YCU RESPONC
141. ey croply nEPRPSSING THP RETUPN XrY; THIS TERMINATES THE SE.OUENCE.
144. FOR EXAMPLE:
14-5.

I4F. 4TTPIR1JTES7 ANTHCR, 9Tt7
147. ATTRIBUTES/ nATE
it,A4 ATTPIPNTES7 <rEPRESS RETURN
14q.
15(1. AT THIS TIME SPIPrS PPCPOWIS MITH THP mmSSAGF aNr pRcmpT:

1%1.
107. THE FrIRNAT wen CELECTF1 IS NANFr FrawaTI; IT NAY EE PENAmEn.

13. REqAmE,
104.

A nFTAILEn ExPLANATICK CCACERNING THE USF OF THE RENAME PROMPT1. ANn FrIRMAT NAMING IS OESCPTEIPO LATFP IN SErTION 9.6.
HewaVrq, THE urriwatto NANES PRCVIOEC BY SPIRES ARP FIRMAT1, prItsm4T7,

FORm4T1, FTC. prsPECTIVFIY Pm THE EIPST, SECCNn, THIRO, FTC. TIME
YCN HAVE mArr A CPT'S= ATTRIPOPS PEOUrST. A 4PGATIS/F PPSPC"ISE: Tn

!tr. TH- qFvtpr, pRoloT

1F1.
1c7. RFNAmcl NC

IF1.
1A1-. 1R SPAntV riEDRFSVIG TH= DcTucm iecy, H^tAEVD, CAU"S THE rL1P9T sFONFNCE

14. IC rekTINUE.
SPIR=c Not. INTTiAT" iVnIN,; THE rrNTr1kTS rc THr tomEn

ATTRIPUTCS Eng THnSc ITEMS °PrVInUStY ACCWILLATFO.
It Q. IF Yr11, %ICH THr TYPING Tr START CN A 0 rAN sHE,T nF PAPPRo Yr) MUST

es f.,1 MANMALIV rtit Ttic olAT'71 FrIP PnsITICNINo orrcvo rEonESSING THc RrTliPm
k KFY. NSING THr Acivc

7XANPIr AS A FelnyAr qrrmcST, TEXT PPrY-NTATIC% 01rHT WIFilq SS F111T4S:

1".
171. HPrImirIUS GiPpir

wrir.rt.ormATIC OVEPTrtkcS114.
rAT:

1' .

F

177. ILTHPn:

Crn 1S67

PrCKIC QHCOF
ITI E:t7R. T yr7. ANn ITs COMPIICAITrPS

171% 14TE: Sro 1'161

1".
111.
1".



1P3.
14.
1P5.
1R6.
1P7.
1P4. I. A SERIFS OF THREE CARRIAGE RETUPKS.
1PP. 2. A LINE OF BLANK CHARACTERS.
ICC.
III.
1P2.
10,3.

Pt.. OPTION?
Icg

I"
Inl.
Ig/
20A.
?CI.
207.
Tql.
?(4.
?ng.

2CA.
2C1.
)ri.

?I). to

211.
217.
213.
?1'..

219.
?lei.

717.
210.
;,1').

1/n.
221.
?22.
?23. REGIN TYPCP YrS
274. BrGIN TYPE/ <OCPPcss RFTURT.,
7.27.
221.

?20.
Pr'GIN POI-, Nr
RrGIM TVPr? <nEPPESS ATTm
ReCIN TYPF, <ANYTHING FisrN

232.
all.
?14.

?39.

717. P TYPE ; rHr1SF ATTRIPUTES
231.
71°. THEN %HEN Yr!) CFPPcss ATTN vol, ARF pp-pprAAPTEn WITH:
74c.
/LI. 1

2'7.
741.

- 377 -

AFTER THE LAST ITEM IS TYPEC, SPIRES INFCRMS MU CF THIS TERMINATION
STATUS BY ISSUING IN SEQUENCE:

you PFsPoNn Tn THIS "BLANK" PROMPT PY DEPRESSING THE RETURN KFY.
SPIRES THEN ISSUES THE PROMPT:

IF YOU no NOT WANT THE OPTION? PROMPT Tr APPEAR CN THF SAME SHEET nF
PAPP, THAT THE LAST ITEM %AS TYPEn CN, YOU MUST MANLALLv ROLL
THE PLATEN FOR POSITICNING AFTER THE LINE OF BLANKS HAS BEEN ISSUEn
BUT REFORE DEPRESSING THE RETURN KEY.

ErR A COMPIFTO LIST rF ALI THE C14HANCS YOU CAN SFLrCT IN RESPORISF
TO THE OPTION' PROmPT, SEC ScOTION 3.1. THREE COmmANCS YOU CAN
CHCCSF, CF COURSE, APE CISPLAY, PRINT, AND TYPE. THIS IMPLIES THAT
YOU rAN HAW TEXT PRESENTED, FREI, THF SAI.F ITEM SET, IN MORE
THAN oNE STYLE. THE REAL UTILITY nF THIS FACILITY IS EXPLAINED
LATER: OTHER VARIATIoKS IN USING THE OUTPUT COMMANDS ARF FIRST
DESCPLIFD.

A1TRIPUTES PROMPT NWAIFICATION

IF YCL/ PoSPONSE TO THE ATTRIEUTES? PROMPT IS To DEPRESS THE ATTENTION
KEY, ATTN. AS:

ATTPIQUTES? <ng0PriSS, ATTN>

THg rHnCSC ATTQUAUTFS '/FCUFST IS NULLIFIEC. SPIRES MOW ISSLFS THE PPOMPT:

1FGIN "P"

IF Y11 PrSEITNO TO TAc PcirmFT WITH FITHCP rF THE FoLLOWING:

cPIPES TH'N ACT1VA1cs THF Rrf:11ESTFC TYPING ACTION. TF, H1W,Wri-, V)1,
ArSPINO WITH ANY OF THr FOLINMIN(;:

Yr) Aoc pF-Ppinmr, TFn 4ITH THAT PROMPT lo IiHICH YOU PESETNCEE RY rmrorylvq
TW TYPF RceWST. cfn INSTWF, IF Nf011 INITIATED A TYPP sPow:Arr
By Rr.spnAinING Tr A It'll CRC"FT AS:

TH- rtoT/nr Tynr PcTrST IS WIIIFIcr: Vnlj MAV ISSNr ANY rlmm4T-1 TH/4T
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244, IS A LEGITIMATF RFSWINSE To THE tSSvn FRUAFT.
24F.

246. s.3 ITFm SFLECTION
1/4

241.
24% 'mu HAVE, SC FAR, RFFK INSTRUCTrD HCW TC RECUEST TYPING FRnm THE
2n. ACCUMULATEC ITFmS, PITHFR IN A PRESELECTED FORMAT oR A FcRPAT
?1, OETPRmIKFD PY YCUR CIO ATTRIPUTE SELECTIM SOMET/mPS IT IS CnNVFmIPPT
12. TO cHnnsr snmE PART. NOT ALL, OP THE ITEM SET FCR TEXT PRESENTATIM.
2r"4. THIS IS nchF, NCT PV RESPONCING WIT+ THE OUTPUT FrRm:
254.
2cc, POE
,tb.

27. 912T INSTFAC, ISSUING A COMPANC Cc TNE FCRP:
2cA.

TYPE ITFM-SFLECTICKS
2file mu

747. IlrmSFLFfTI(INS SOcCIFIFS 4hICH (IF Tile 4CCUmulATED TITms ynu

.IIII

?(/..
'A%
2Ft.
1L-7.

2fl.

PRESENTATION;

. .

IT HAS THE STRUCTLRF:

SPrcIFIFPN

srUCTINGTnp TEXT

SPFCIFIE01 SPFCIcIrR?.....
20. SpEcIFIFP IS nri= 11 THP FCLUAING:
7,71,

271. IMTFGFR
INTFUR ImTrGFP

?/1.
77Le WHEPr THF USF oF TH,'

eXAPPIF:
DASH T-1 Tit THF SgCrhil grim PFANS THROUGH. FoQ

2/A.
777, TYPc

?71. PgANS TyPF THE FIFTF ITFP IN THF SgT. 4S A cFcn4c c.xAmpLF:
2Pn.
?Pl. / Tyrir 2-7
7F'.

MFA(IS TYPr THr THIP1 THPIUGH THE ScVER!TH TIPP IN THF SET. Fmk
Ator YLIrR FxAMPI F:

/ TYPF 4. 1-1. 1"

2". mrkmc Tynr THr pnlIPTH, SIXTH. SEVrNITH. rIGH1I-9 TrMTN ITc_PS

?"0. IN THF srT, THF IlTFGER SPEriFTFRS McPn mn7 RF SFIFCTP4 ik tScrWIlq-,
(*RIF% prp rXA*1:00r:

TVric 79 1-39 m

2C3.
mFtMS TVOr TI THVT cr"Or4CF. THF SFVFhTH. FIPST THDrACH ANr

"r. cI=TH ITems.

TrXT I Mr I.F9GT1-4
7t" 44

WI-179 Tcla TS PRce,c4T1n IT Ic No0PALtY rirro It. !Ake IgNCTNS
CHAP4rTFos, v1H rik soTrR THIS triCTP PY APPE401mG A PrlUcT THr

!2. RASP* °I,TpUT CIMMAT)

Tyct7:: CPT trNGTP I



lAC, Eq
1no..

110.
111. 40
312.
113.
114.

115.

117,
11q.
31(1.

120.
1?1.
122.
323.

17%,
!PA.
1?7,
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THE SEMICrLFN I;I mAY ;E CHITTEC.

THE SYNCNYm LFN CAN 9F SUBSTITUTED FOR LENGTH.

I TS AN INTEGER WHICH SPECIFIES THF RFOLFSTEC LINE LENGTH, IT CAN

iSSUME A VALUE FRCm 3 TC 120.

IF TFXT IS PRESENTEr APPLYING TPF NCRMAL LINE LENCTP AS:

WEE FCHIJ KIMNO PQRST UVWXY tARcn FFGHI JXLMN rPos TLVWX vbsec rFECH

THEN IF THE PCLLOMING CComANC IS ISSUEC:

? TYPE; SET LENGTH 50

THF SAME TEXT IS PRFSFNTFr AS:

AOCCF PCHIJ KLMMr1 PQRST UVWXY micn FPGHI JXLMN
rpcPS TUVWX Y?APC CFFGH

1?0. c,g FCRMAT fMr ITEM SFLFCTIOM
32c. IN

31n.
331.
117.
311.
314,

11A.
117.

11q. ? TYPE 1-3; CHCnSE ATTRIBUTES
110. YC9 MAY MIN MAKE 4TTTRIOUTF SELECTIONS
140. ATTRINITES, AUTHnR, TCPIC
ltl. ATTPIRUTES? <11rroprcs PETLqN,

THE FramaT you SrLECTEC IS NAMED flPMAT1; IT MW Rg pFmAmE0,
1l3. *Fn4M79 MC
146.
16c, ALTHPR: VARSHA NARALCC
1L4. TnDICS: nESSERTS, YEATS, sALArs. nnFans
167.
14.3. ALTHCR: SAIPAN SAmPtc
14. TrIPICS: YInoISH. CHINESE, ITAtIAN

151. :LTNna: HicRY HrKE
357. TnPICS: CHARCCAL, CFriN-PIT. rVEN, RCTISSFRI5
351.

YC1, CAM CCYPINF THE nuTpuT FACILITIES DESCRIRP0 IN THE 70 PRECE0ImG
SECTICNS, 5.2 AND 53 THIS ALLCWS YCU TC OE SELECTIVE IN cHansm
nnTH A PAPTICMAR SET FROM THE ACCUMULATED ITEMS, Ann TPcsE ATTRInuTFs
vcu WANT einsEPTFf!, AS AN CUTPUT FORMAT. RIR IMSTANCF, IF VIM WANT
PRPSENTED THE ALTHIP AND TOPIC ATTRIOLTES rf THE FTRST TPRCUGH THIRO
fIrMS, TPFN TPF FOLLOWING IS AN APPROPPIATF SEQUENCr:

PPTIM?

Srr srcTIOM 3.1 FPP arcPCNSS TC THE CPTICM7 PPCmPT.

vILLTIPLE nUTPUT REILFETS

THFor ARP row( RrASrkS uHY Yr11 mIGHT unto mcRF Tpfm rINF FCc*ATTF1 TrYT
PRFSFNTATTCN Fon/ THC sAIF ArA71"tATF^ ITF' SF1. TH;',



14,..
11,7.
UP.
lAci,
17",

- 380 -

DESCRIPTION EXEmPLIFIES USING THIS TECHNIQUE CF RFDEATEc OUTPUT ReourSTS:

1. FORMULATE A SEARCH WHICH RESULTS IN A SET nF ACCWALLATED
ITEmt.

71. 2. REQUEST TEXT PRESENTATION FROM ALL THE ITEMS. IN COING
377. sn. sFucT A FFw PERTINENT ATTRIRUTES THAT CAN IF EASILY
173, SCANNEC. THIS ALLOWS YOU To QUICKLY DETERMINE THr1SE ITEms
1/4 FOP WHICH A MORS EXTENSIVE TEXT PRESENTATICN IS
17c,

REQUIRED,

27, 3. REQUEST TEXT PRESENTATICN FROM THAT RECLCFC SET OF ITEMS
THAT Yru CrNSIDFR IT WCRTHWHILr TO SEE IN MORE CETAIL. 14

178. CrINC SO, SELECT A MORE EXTENSIVE TEXT FORmAT.
le/q.

1P1 . AN FAAmptr oF THF AROVF SEOLENCE FCLLCWS:
3P1.
?c17. ri4C/ Torw sNnuctALLs

.

1FA, . .

141 ITEMS ACcumuiATPD
lr7, / TYPE; clicrsr ATT0I9uTEs
log. ynu MAY MOW MAKE ATTRIFILTE SELECTICKS
1P1. ATTPIPIITES? TITI.

O. ATTRIIUTEc/ (rpogFss aFTuRN
101 THr FORMAT YOU SFIECTrD IS NAMED FoRm4T2; IT CAA PF PFNemcno
1n7. RENhME, tIC
r.l.
1^e,,

1;,-..

TITLr:V.A.

lc%
1C.::.

1.1-''.

:Ct.

TITL: TEmTH TITLEE
L:13.

Ar4.
.0.1-.

4. -: t, ,IPTIMI, TYPE 1. 4, 7
'.C,
,..-q. TITIr:

gl. TrPICS:
%11. nATT:
' 17. RURLISHEP:
411.

Trig: g9LPTH IIII_r
prm0TI, AI1THrP41'. iLTI-CP:

.1,,. Trinirs: crAPTH Tr0ICS
,07. )AT F E9'10TH nt,TF(:
AI% PL/11qmirn: ECUPTH FlIELISHF"

TITLI": FIPST TITLE

cculkD TITLr

rIPST TITLF
FIPST ALTWP
PIPST TrPICS
FIRST 0Air
FIRST PUPLISNEP

t. 7

T iTt F:
rut-1144,o:

TnpirS:
rrrnr,

PoLISHEE :

ScveT1- TITIE
S:=VrNTH 5UTPC0
scvr,ITH 111Pirc

SFVEPITP r:eag
SEVENTH PUR1IsHE0

r-'ccrtr07.TTPX trEt.TI^11 Er/miTS
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5404.
cgn
5.
SE?.

5E6.
s5B.
cc6.
gc7.

SEB
E.Eo.

961.

562.
563.
S64.
565.
q66.
167.
q69.
Sfol.

c7e
1.

C.

cll.

E74.
575,
C71,.
S77.
57P.
'z71,

Egto.
cal.

"12.
qcri.

q rrt.

qq0,,
=07.

SPq.
$A1.

roi
=(.2.

SAVE FORMAT
SCRATCH FORMAT
SHCh FORMATS
SHOW FORMAT
USE FORMAT

(SECTION IT)
(SECTION II)
(SECTICN XI)
(SECTION XXI
(SECTION II)

5.7.7 CUPLICATF FORMAT NAMES
4*

c.7.3
NH

r.

411.

- 383 -

IF. IN RESPONSE Tn EITHER THE RENAME? Op FORMAT NAME? PRCMFTS YCU MIGHT

SPECIFY A NAME THAT ALREACY EXISTS, SPIRES TPEN RESPONDS WITH AN ADVISORY

MESSAGE AND RE-PRCMFT AS:

THE NAME YOU SELECTED IS ALPEACY IN USE.

RENAME?

THIS SITUATION Cour 411IsF PECAUSF CF ONE nF SEVERAL CONDITIONAL AMBIGUITIES.

L. TPE NAME IDENTIFIES A PUBLIC FORMAT OR FORMAT PRCCESSER (SCE SECTION 5.10.2).

2. TPE NAME IDENTIFIES ANOTHER FERmAT THAT CURRENTIY ?EtONGS TC YOU.

3. THF NAmE IDEN1IFIES A ECRMAT FCR ANCTFER USER; HOWEVER. TFF Accntma

NUMBERS ARF IDENTICAL. Tn DISTINGUISH THIS AMBIGUITY, BOTH usFR NAmp

ANC USER ACCCUNT KUPPER MUST PF CIFFERENT.

rEPpuLT FORmAT RFSELECTION
....... .0.00.01Oa.

WHEN you ISSUE A SIMPLE TYPE REQUEST AS:

? TYPE

TEXT IS PRESENTED IN A DEFALLT ECRMOT WHICH PAS BEEN PRE-SPECIFIED FOR

THE DATA COUR-T[0N YOU ARE CURRENTLY SEARCHING. AS DESCRIBED AerVE Im

SR-TIEN E.?, YCU CAN RECUEST ANOTHER Fnplo4T CONTAINING THE ATTRIRUTES nr

vnuR CHnicF. FCR rxAmPLE:

TYPE: CHOCSE ATTRIRUTS
YOU mAY NOW MAKE ATTRIBLTE SELECTIONS,.

ATTRIBUTES? PUBLISHER
ATTRIBUTES/ <CEPRESS RETURN>
THE FORMAT YOU SELECTED IS NAMED FORmATB; IT V PF REhf4F1.

PENANE? PUBLISHERS

SWISEQUENTLY, WHEN VOL ISSUE A SIMPLE TYRE RECUEST TEXT IS FRESENTED 19

TH7 "PUPLISHERSR FrRorn, NnT THE OFFAUlT FORMAT. iF YOU WANT Tn Pc-IwTIATr

USING THE DEFAULT ECRMAT Ff7P SUPSEQLENT SIMN.F TYPE REDUESTS. Ycu CAN ISSUr

TPC CCmPAND:

TYRE: USr DEFI,OtT

INTERRUPTING TFXT DRCSFNIATIrA

MCE YrIL HAVE SFLEcTED A SET CF ITEPS ANC Ah ritTFUT cnRYAT.

TEXT PRESENTATIC4 (C4MEUCES. AT AMY T[mr VOL CAN INTPRRLPT THr

TYRING PROCESS. THIS IS CrNF eT CEPRESSING TP7 ATTrHTIOU KEN',

ATTN. SPIRES RESPONDS BY IFRmIhATING TYPING THE TEXT OF TFE

CqRRENT [INF, TYPING A SEQUENCE nF TWEE prnmnst AN') THEN 'ISSUING

A RRomRT CM THE rroIrhING LINE. THE ErttCWTNG ExA4PIr ASSUMFS TFIAT TPr
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671.
67?.

A76
A7q. OS
A7A
£71,

A79. 00
47Q.
4141. MI
AQI.

4R3.
$:c14.

t,nr

API.
4AR,

6,4 AuTrmATIC ITEm Sct cOT IONS
Acq. MM

401.
4(42.
4c1.

404.
Ler,.

ACC.

SC.1. Typr 1-1

1M c'T.TInN 5. You WERE SHOWN HOW TC LSE PULTIPLE CUTPIT RrCUESTS.

7)1. THE TrrHNICUE EXAMPLEO 4AS A Twn STFP panCPSS. THE FiRsT sTcp

7rl. YnU CHOOSc TO SEE, FRCP 7HF TCTAL ACOUmULATFC !TEN SET, A SMALL

GDOIJD nF SEIECTED ATTPIBUTES. OURING THE SECONC STEP Yri. OFOOSE, FROm

A PEr.LOEC SUPSFT CE ITFPS, A LARGER SrT OF ATTRIBLTEs. THF FIRST

70A. SIFP AUMIS You Tr prREORP A CuRsoRy FROwSc OF THE ENTIRE SEARCH Pt-SULTS.

7f4. cuPf4G THIS STEP YOU NOTE, SAY 04 A ScRA7CH PAD, THOSE PESLLTS CE

conlm4.,PY INTEPrST. THE SECCNo STFP ALLOWS YOU A MCRF rETAILEC t_nnv AT

- 385 -

5. yOU CAN RESPONO WITH AN INTEGER: IT CAN ASSUPE THE RANGE 1 TO N

WHERE N IS THE TOTAL NUNiER OF ITEPS IN THE SET EEING PRESENTED.
IN THE EXAMPLE, THr MAXIMUM VALUE OF THIS INTEGER IS S. IF YCU

nn RESPOND WITH AN INTEGER. SPIRES RESTARTS TYPITG WITH THE

SFLECTEC ITEM. FOR-WIE EXAMPLE, A SEQUENCE MIGHT BF:

NEXT ITF,047 5
TITLE: nICTIONARY oF APERICAN-MtISH USAGE

A. AS ANOTHER EXAMPLE, VOL CAN RFSPnNO EXACTLY AS IF YOL RECEIVE!)

THE OPTION, PROMPT. SFF SECTION 3.1 Fort A LIST OF THESE REsPO15,:7S.

...... ..........
IN ScOTION 5.1 YOU WERE St.OWN HOW Tn SELECT, FOR TEXT PRESENTATION,

A SURSET FROM THr CURRENT SET OF ACCUmUtATEC ITEMS. FOR EXAMPLF,

fr YOU ONLY wANIEn In SFF THF CONTENTS OF THE FIRST THREE ITEMS

THE ErtLnWING PFSPCNSE SUFFICES:

"9.10.

91/1
721.
722.
773

THrSE PFINIAPY RrSIAYS.

cpTprc npny/cFs AN AL7Om4TIC SELECTIoN NOTING FACI,ATy WHICH

rtrivrMIFI"TLY I INKS THESE TWn STEPS. LSE OF THIS FACILITY IS INITIATER

WITH A OTE SELECT-If-NS RF(OEST IN AN OUTPUT OnmmANo AS:

9 TYPE; NrJr SELECTIONS

THr sE4IranN (:) MAY RE OmITTEO BEFo,PF 1Hr APNINCFC 14CIIEST CLAUSC.

THr SYNO,NVm Sct. NPtY SLRSTITUTFO FrP SF1ECT1CNS.

EPIPCS INYFETATELY PESPrNCS Tr THr NnTE rt.FCTIC1 4E PFIUFET qY ISSUPYG

THr EOW1W1; ADVISCPY u7SSAGr ANC PPOmPT:

',OUP SEIr:OTInNS WILL nr GROUPE': IlmrEF Thr MAME SFIrdIMI:
TT MAY RE PENAMcn.
AmE?

77m. facNAk-
'71). A IrTATIrC EXP1A4AT1OM 00M0FRNING THr USr OF THE 1,11(-NnT AJr

SELEOTIoNS NAmIqG IS OESORILIEC LATER IN SECTION F.R.1. HOhrVrP. PiP
crirrTInMI" WirS rgIrVICED BY SPIRES Ayr SELFCTICN1, Sc!FC711,42,

SFirrTIP,91. CIT Pt7SPECTIVFIY FCP THr FInST, SECONc, 'MIRO, ETC. TImi-

yrt. HavF motnr 4rTr SELECTIONS REOUEST. A NEGATIVE RFccinNIP Tn

'31. qr'1A4r7 PPCJYPT As;
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71?.
711 RENAME? NO

715. CR SIMPLY DEPRESSING THE RETURN KEY, HOWEVER, CAUSES THF OUTPUT SEluENCF

736, Tn CONTINUE.
717.

SPIRES FURTHER RESPCNOS TC THE NnTE SELECTIONS REQUEST DURING THr ACTUAI

"P10. TypiNG oF THE ITEM SELECTIONS. TYPING KILL HALT AT THE ENc OF THE
741, LAST LINE CF FaCH SELECTION; THE TERMINATING CARRIAGE RFTuRN

741, WILL WIT RE ISSUE!, RY SPIRES. YOU CAN RESPCNC BY DEPRESSING EITHEP THE
7t7, RETURN OR THE ATTN KEY. IF YOU PRESS RETURN THIS INDICATES THAT YOU

/Al, WCULD LIKE THIS SFLECTICN NCTEC ON AN "AUTOMATIC SCRATCH PAC". IF YOU

744, PRESS ATTN THIS INDICATES THAT YCL %CUD LIKE TO IGNORE THIS SELECTIou.

7t5, FCR INSTANCF, REFERENCING THE FOLUMING EXAMPLE:
746,
747, TITLE: TITLEI <DEPRESS RETURN)

T71% TITTIL.;2

TITLS2 <DEPRESS ATTN)
2 TITLET <cEFRESS RETURN>

74a.

7rn. TITLE: TITLF4 (DEPRESS RETURNN
TITLESTITLE: <CFPRESS ATTN)

7r3 THE FIRST, THIRD, Amn FOURTH ITEMS PAVE BEEN NOTEn FOR SUBSEOUrKT

76, SELECTION.
-7c.
776,
'ICI.
7eR.
Fag.
7fr). ? TYPE ScLEcTION1; ISE FCPMAT2

751.
74?.

SUBSFCNENTLY, IF Yill WANT THE SELECTED ITEMS TYPEO IN 4 DIFFFRPNT
FCPNAT, yr% CAN ISSUE A TYPE COmMANC WHICH INCLUCES TOE SELECTION

GROUR NAME. AM ExAMPLE EOLLOWS:

iAl.
71,6..
less
76h.
'71'7

A CCNPLETE FxANPLF FCLLCWS WHICH CONPINFS TFE WITF SFLFCTIONS AND THF

CHOOSF ATTRIBUTES REOLESTS.

FIND? AUTHCP 7LYZ
.

.

761. .
'lAO. C ITEMS ACCUMULATEO
7, ). 7 TYPE; CH^rsr ATTRIBUTES; WITF SFLEOTInNS
7.7l. louR SELECTInNS WILL BF GPOUPFC UNrEF THE NAmE SELECTIlmt:

TT MAY DE RrNAMEn.
771. /ENAmE? mySrLs
774. AfrIll mAY NOW MAKE' ATTRIBUTE SFLECTICh

ATTOIPUTFS? TITI,
77f-it ATTRIBUTES? (rFPRFSS RFTuRM)

THE FORMAT YOU SEIFOTEP IS NAMED FrRmATI: IT mAY Re RhtM,F1.

RENAmE? TITLES
b 71.

Tip F: TITtcl VIFPOrS5. oFTuRN)

-TI. TIM r: TIT1.e? <CEPDFSS ATM)
TITIF1 (CFCRESS ATTNn.

7P1 . y ITLE: TIT1 FA <CFPPFcs RETURN)
-7p,. Trrfr: TITtPc crEPPFSS ATTN)

t iv7.

701. IPTInm? TyPF mysPfs
"31.

TITI.F.:

-7,-1. AUTHnR:
7P'). TrpICS:

gIPST TITI.E
EIPST AuTHnP
FIRST Tr1PICS
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Tc3. ()ATE: FIRST DATE
706, PUBLISHER: FIRST PUBLISHER
7c9,
716. TITLE: FOLRTH TITLE
707, AUTHOR: FOURTH AUTHOR
7cc! TOPICS: FcURTH TCRICS
inn. "ATE: FCCRTH OATE

PuBLISHER: FOURTH RLBLISHFR

cvt?.. c.q .1 RNAMINIC SELECTIONS
---___-_ __--------

4C4.
arn;, AFTER SPECIFYING THE NOTE SFLEC TICNS RECLEST YOU ARE ISSLEC THE MESSAGc

aNn PitntiPT:
ap7,
AIR, YO'1R SELECTIONS WILL RE GROUPFn UNnEP THE NAPE SELECTIChi;

Pcrl. IT Per eE RFNPAEO.
11n. RENAME?
"11
^12. THE "SELECTIOKI" hAmES FRCV WED EY SPIPES ARE SELECTIO11. SELECTION 2,
P11. SELECTION?. ETC. RESPECTIVELY FOR THE FIRST, SECCNO, THIRC FTC. limp

yru HAVE PACE A %HITE SELECTIONS REQUEST.
PI q.

IF YOU ISSUE A NT RESPONSE 10 THE RENAME, CROMFT CR SIPFLV rrPR;Ss

'117. THE RETURN W.FY, THE ruTPUT SECTIFNCF CONTINIIES. IF, HnwEVER YlU ISSUE
A POSITIVE RE SPrNSE AS:

11".
17C. YES

4

171. SELECTIONS-NAwr
127. 1101 ---------------

YOL: C 111 RENAmE YtfljD SELECT! CNS GRCUP. 11-0 VT IL ITY CIF NAPIAC A CPC1IP nF
Sq. ECT INS IS FM AIME!, LATER It! THIS SECTION.

12'1.
177, IF YOI. REPLY WI TH "YES" TC THE RENAI,E1 FPC*IrT, YrU aRE FF-FRCPwrrn

WITH:

-)39, SELFCTIONS NAPF?
431.
112. THF RrSDONSF In THIS IS ALSC a SFt.c.fT I'INS-NAMc (S-C11.
413 4*
4434
114.

m*
APt s-N Crrf Ai 4 CrY9IAATICN Cr Farm 1 TO 25 CNAIACTERS: ImEWO11Fn

Atoei ?Dr folT INEr. TFE FIRST CHAP ArTFR MUST RE AN AIEHAVTI r
A MNFRIC. THE REMAINOER CF THE CHARACTERS CAN PF COMP NAT Intl OF

M PHIPFT ICS, MUMFP Tr,S. OR ANY tIF THF FCLLCWING:

THE gnantIt%o APc ACCFOTAI4IF S-NIS:

Sgt S1-15-6q
rnoirscl S

THF grt LimING WITH A "LAM( INCLUOEC I NrT A I_FC AI S-04:
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os7. IF YCUR RESPONSE TO EITHER THE RENAME? OR SELECTIONS NAME? PROMPT IS ro
qP9. DEPRESS THE ATTENTION KEY, ATTN, YOU ARE RE-0ROMPTED WITH TPAT PROMPT To
R5n. WHICH YCU RESPONCEC BY EMPLOYING THE TYPE REQUEST. FOR INSTANCE, IP rot
00. INITIATED A TYPE SEQUENCE BY RESPONCING TO A FIND? PROMPT as:
R6I.
R62. PINC? TYPE

04. THEN WHEN you DEPRESS ATTN YOL ARE RF-PRCPPTEO WITH:
05.
06. FIND?
07.
01. THE ENTIRE TYPE REQUEST IS NULLIFIEC; YOU MAY ISSUE ANY COMMAND THAT Is

A LEGITIMATE RESPONSE TO THE Imsn PROMPT.
Q71.
a71. ANY SELFCTICNS-NAMP THAT YCU PAyF REQUESTED CA4 BE ussn TN THF
'472. 44
171. ITE7A-SIIECTIC9S TSEE SECTION 5.11 PORTION OF A TYRE COMMAND. FoF

mo

q7c
474.
n77.

R7R.
A7,4.

anne MO

151. AS:

PE?.
nel. ? TYPE AUTHCRSFLS
R14.
nog, THP PSELECTIONI" NAmING SEOJEKCF: SE1FCTIS41, SELECTION?, SELSCTIO43.rTC.
11'6. STARTS WITH SELECTIONI AS THE NAmr ASSCCIATED WITH THE FIRST 49TE SEIECTIIMS
117 REVIEST CURING 5 SPIRES SESSION. IT ALMYS RESTARTS AGAIN %.ITH SEIECTICNI
9E4. FCP THE NEXT SPIRES SESSICN. RENAMING a GRCUP CF ITEM SELECTIONS ENABIrS
40,4. You To SELECT A NAMP. MNEMONIC. CR ACoe!NYm THAT IS EASY FCR YOu TO RE4FmPER.
qqn. THERE IS, HCWEVER, a FAR MORE REACHING REASON FnR HAVImG THIS FACILITY.
111. IT AIDS IN PRoinnING a mECHANIS4 FIR RETAINING SELECTED SCARCH RESO1TS
c13/. PETWEEN SPIRES SESSIONS. THIS 4110WS Y0L To INITIATP A LIST rIE SELEOTEC

SEARCH RESULTS COPING CKE SFSSICN; COmPLETE THIS LIST nuRtmG SORSEOUENT
44. SFSSIOMS; Ann FINALLY OUTPUT THE TEXT. INDICATEO BY THE RESULTANT LIST.

, ENPLOYING A SINGLE TYPE OR PRINT COMMAND. FOR DETAILS CCACERMING THIS
vAcILITY SFr THE sciulonG csscRIRrtcns:

c07,
nt"a. SAYE SELFCTIOmS (SECTION TA)
4ce:, scRATcH saFrItcNs (SECTION eq)
nr,n SHOW sst.scTIlms (sFoTIck II)

4SS SELECTTC1S ISECTIOMTTI

EXAMPLE. IF rnu RESPOND TO A RENAK? FROPT WITH:

RENAME' ALTHORSELS

THEN YOL CAN SUBSPOUENTLY ISSUE 4 TYPE COMMAND WPICP INCLOES THE S-m

013
co, NCTr sstocrums nuRiTtoN

THE 1URATICN OF A MIITE SrLECTIDOS RFnussr loss KT TERMINATE EITHEP WHE'.
ANOTHro OUTPUT COmmANO IS Issusc no vHFN THF NExT SEARCH IS rlurtATrn.
THF REgUrST IS TromIMATEI, THAT IS THr "AUTCMATIC scRATcH PA1" IS cilascr.
ono, 104FM *ICU ISSUE THF CCvmAND:

017. CLEAP SELErTIONS
11.3.
ole. floc oommA4n CtM QF ISSUED T1 RcSIIINSr Tr %kV CP THP CI:TPPTS:
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SEARCH? (SFF SECTICh 3.)
017, rIPTICN/ tSFF SECTION 3.1)
plq. FINC? (SEE SECTICN 4.2)
01g. (SEE SECTION 4.2)
(12O. NEXT? (SEE SECTION 11)
121.
127. BECAUSE "SCRATCH wet ERASURE I. ERFECTFP ONLY WHEN YCU RXPLICITLY !SWF
121. A CLPAR SELFCTICNS CommANC, YCU MAY NnTF ANIC ACCUMMATE SELPCTTINS OYFP

n24. A SERIFS nE SFAPCH SECUENCES. THF ENTIRF SFLECTICN SFT CAh THEN Pr
12P. PRESENTFP USING A SINGLE TYPF OR PRINT CrimmANO. AN ExAPPLE FOLLOhs:

Q?7, Flmn? AUTHOR SNAPP

12r.

131. 7 ITEMS ArCUMULATEC
132. ? TYPE; NOTF SrLECTICNS; CHCCSP ATTRIRUTES
n33. YOUR SPIErTIONS WILL BE GROLPFO UNDEP THE NAPE SPLPCTICh2;
(114. IT PAY PR RRNimE10.

RENAME? SPLGRrUP
114, Ifni 4rw 441er ATTRImuTF SELECTIONS

ATTRIPLIFS/ TITlr
P1P. ATTRIMUTES? <OPPRESS RFTURN)
n7n. THE ErRmAT YOU SRLECTEC IS NAMPO FOPMAT3; IT MAY RE RRNAMF0.
c61, PRNAPF? TITLPS
161, <TYPING STARTS HERr)

111.
044
14g. rPTICN, srADCH
;46 / R1:STAPT
1E7. FPIC? TITIF MXIrITX
04p,
(UM,
1c1.

12 ITFmt ACCIMAATEC
/ TyPF: USr
<TYPING STAPTS He0r)

4r4,
14q.
1cA,

PTInh? srAPCH
RFSTsPT

cIhrl TrPIC tow:AA
If1,

4 firms ArCUmtlATrn
TYPF; TITIFS

07A1, <TYP1f4G SJA0TC Nror>
g. A

11.1.
e7sq.

q4n. rIPTIMI? TVPF CNWILP
(TYPING r:F fryrcr scLr(TITIS STA*TS HFPr)

1-11.

.171,

17t,,
f)

1"19k7 CIFNP cFlcCTIChS



c7A.

n77,
179,

con,
^pl.
112.
013.
qr14.

11.
npe,
opi.
900,
ero,
qen.
not.
qc7.
cel.
not.
lqq.

1n7.
Cc%
Q0n
IOC).

11(17.
loll.

laC4,
rulq.

11'17.
trtict

1101.

1)11.
1117,
1113.
1r)14..

111c.
1'14.

Ifqq.
lqIn.

11??.
I 12 1.
1(12..

11. 10,r

t?'

112T.

1 17%
1 01.

117-.
cle-

390

sac SPFCIAL PulmnsE CRA1 FRMEssolas
AA

44

MO

41.011. .0.0110410. 6110.10010 IIION41110411.W01.

Yell HAVE PEEN SHOWN RCTH HCM TO EMPLOY THE vim TFXT PRESENTATION
FORMATS. AND wow Tin PRFstAnt YoLA co! FCRMAT BY SELECTIKG ON ATTRIOUTF
SURSFT CF YCUR 1WN CHOICE. IN ADDITIoN, THERE ARE SPECIAL PURPOSE
pcp-pcRMATTEO PPOCESSCRS WHICH yru CAh AISO RECUEST. THE TFXT PQrsTATInPI
I:or:MATS GENEPATEI RV ?HESE ProcEssolis APE NCRMALLY °DESCRIPE( Y Tmc

MANAGERS CF THE VAPI1US CATA COLIECTInNS. PECACSE SArH PRICFSSIR lc
DESIGNED To FACILITATE A SPECIAL EnRHATTIKG RECUIREwENT, THEY NcRmAttv CAN4nT

OE APPLIED TC 'into THAN ONE CAT& counTIoN.

Tn sciFcT A ForomAy oprICFSSOR. YCL SPECIFY ITS NAPE Ih THF yous" Rroursy

prRTIEN rF AM nuTpuT commANC As:

? TYPE; USC PonrcSSOR-NAMR

A DIVICESSf1R-MAMF (P-N) CONTAINS A rCvRINATICh CF 1 Tr 25 CHORACTFPS:

ImBEOPEO PLANKS 40F NCT ALIChFC. TPF rIRST CHARACTEP musy PE 4N
ALPHAOSTIC CP A NUMERIC. THE REMAINPFR OF THE CHARACTERS CAN RE
ANY CCmPIKATIrN ACFHAPETICS, NUMERICS, IR ANY nF THE FOLLIWIMG:

As THE FromATS FIR THE PRNCESSnRS Acc nqrsCRIPED RV THF MANfGERS,
THr PESPECTIlir P-APS ARE ALSC SPrCIFIEC. PT THE wspAcEcts.

vrti "iv RrCUFST A LIST nF Tt.0 AVAILARIF IV ISSUING THr CImvANO:

c.HCv FORMATS

SFr SrCTIq9 XI FlP A ITTAILFI oFsrarPTICA (IF THIS FACILITY. HAVING
ccFN THE LIST OF AvAILARLE P-NIS, YOU CAM SFr AM ExAmatr 1P ANY PADYfr.ulfR

poRmAT FY IcSUPIG THr (1741MAKiT

SHlk rnPvAT 0q17CrScrR-NAPPF

SPE: SrCTIC4 TY Flo A PFTAILF^ nESCRI0iIrA ^.F THIS FACILITY.

rpTic%At FqrcFssmp cuAkTITIrs
--------
AITH1UGH THr PQrCESSrRS Mir rEcicy:Er ECR SPFCIAL ploPons; TEvT ORFS"ITATUTI.

ALI FOPMATTFn IMAUTfTIFs Attc NrYt AluAYS PUTCYATtritlY CUTFUT. Sly('

CIPt4TITIrA AN' PReS761TrC r191.19 IF THrv Apr rOMICITLY SctrCTcl qv 'frit.
Eno rximpIE, A TrxT rCpoiT WIGHT At,hAvS TNCLUCF FOrcrPITATI'N ip

ATTrOn'ITFS: VITHnre TITLF. ALI PuRLIcHP0: ALL (7.7Hr R AT1RIRLT7s MIIHT

PF ICIAJCF1 Fro wirSrATATIrk Cm111 AT MR EXP1ICIT RrOurSI. IF w*:11 11

SFLPTT A PPrCESSID THAT IkClUCES Fr:QMATTIIG CPTIrkit SPInrs
IScCc AK ArVISr.lY MESSAGE, TFrN 1104140YS Vit. FOR THFSF CLAA.1ITIES. 1'1 THr

rxtOvntr: THiT rlIA/WS TOF pc CrrSSrl-NAY! IS "FURCPASr-cnR4Aro, THr AUT"ATTCAt!y
.....



1017,
1131.
113.1.

tn4t.
1142.

t144.
to4c.
tn46.
1.1&74,

vuo.
rum.
InSq.
111.
Inc?.
1CF3.
105.
11S.
10'6.
10'7.
1 )"R.

391.

rucly; ATTRIPUTES ARE: TITLE, AUTHDR, AND POLISHER; THE OTHER QPTIONAL

ATTRIRUTFS ARE: CCRPORATF AUTHCR, CATE CF FURLICATICN. PRICE. PLACE nc

puoticAvIch, ANC EMMA, STATEMENT.

? TYPE; USE PURCHASEFORMAT
THF F(1RMAT YOU SELECTED INCLUQES (1PTIONAL QUANTITIES
QUANTITIES' DATE, PRICE
QUANTITIES? <DEPRESS RETURN)

WHrN vntit REQUEST IS CCMPLCTE, itHETHER CR NET TbERF ARE OPTIONAL OJANTITIFS.

SPIRES IMPECIATCLY STARTS TYPING. IF vnt WISH TYPING TC START CN A
ciFAN SHEET Or PAPER, YCU PUST PANtosav Rntt THF 0LATE4 FOR PnstvIONING

REFORF DEPRESSING THE RETURN KET.

vru MAY ALSC rORP1Nr THIS FrriMAT FACILITY WITH THF SELECTIVE IncumFnv

FACILITY AS:

rIPTION? TIFPF A, ". 3, Tr; USF PLRCHASEECRMAT

rp AS Ah AITERNATIVF:

? TYPE SELFCTION2; USE PURCHASEPIRMAT
tcm.c.
InAn.

InAl.
InAZ.

5.10.7
tgo

0RPCE.SSOR/FORMAT NAMING coNyFNTICNS
aN1411111111rvi..111111P

IN SECTIOM 6.7 'mu WEPF SH0101 NCI+ Tr RekAPF A mFCRMATI". CHEVY:
1064. ATTRIPUTES CROP. YOU WFRF ALSC SHCW4 HOW A RENAME') ATTRIRLTES

CRIMP CAN RF RFScLrCTFO Ik THF "OF" RECUFST PCRT1ON OF AN CUTRIT

1160,. STATERENT. A FORMATNAME HAS THE IOENTICAL CHARACTERISTICS As a

10A'. go
twg. RRICrSSnRMAME:--iHrPFFORr. THERE I! NC WAY TC EFTwEcw

11o. go
11714 THEM 19 A *tcrw Rc9LES1. CCKSFOcKTLY, lc YR) TRY TO SELECT A

1C77. NM
PrIPILIATMAMF FnR PRIVATE USE THAT IS IDENTICAL Tn A PUPLIC,

10/3. LSFROOMMON PROCP6SrithAvc, SPIRES ISCUE5 ACVISOGY MrSSeC. FCP

V174. NH
THE CCLIrWI4G CX41001F, ASSUmr TVPT 01GrOI-FOPMAT" IS THc 4A4F rig 4
PUMP oprICFSSOP.

n7v.

11'1. 7 TYPE: CHCfSc ATTRIFILTFS
1.17o, vim Wof 44vc ATPIRLTE Srlycyfrp.c
P;cC. A1TRIFUTES7 AGE, CkASSIcICATICN
11 ATTRIPLTFS? ()PPPFSS RrTorms>
tnol. T1-E FrResAT Y1U SFLECTFC IS NAMr9 rIRMAT3: IT NAV a= RFNt4c4

In/l. P"1APr7 GErtErt/VAT
THr PlAmc YnL SELErTFQ IC 4L4E14.1Y IN LSE.
op, 501[10VvIc.

c11 "PI1T rOmMANn
MO ..... MWAM.W

TFF oP19T CQ4MANn VARIrS SOVEWHAT rFolti 1:SIV; THE TYPE COmwAkO.
lIEFFRENOFS RcSmIT FRcm THF tIsFR ENYIR14mENTS 14 %MICH THF TWO

rnIMAHnc Apr roirinvFn. THE UcF rF 1YFE TS EmPLCYcr. ENTIRFIY. 11 A4
uScPSPIRcs 14T9tAcTIVE SCn1r9Cc. THF LSr Cc PR!%1 IS cmPLrYc0

IN A 'CAC PHASE USER chi/PU:101E4T, A PP19T iCT1Ch IS IlITIATEO Ii A9

timtInF VITFRACTIVrz SCOUFMCc, PLT FfIvAL r01101KG rISPrSITICh 3rCIPS IM
AK rrrLiwc, Nrw_INTER ACT IVE. RATCH oPlrESSIMG ENVIrilMEM T.
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100A, IN ACCITICN TC WPRINTN, riTHER OATA MIST ACCCNPANT THIS CCMPAND IN.CIOPP

1009, TC INITIATF A PRINTING ACTICAL THFSF cAre ARE:

11nn.
1.01. RIN-NUmPER
11C2. go

1103. PRINT-TRAIN

1104. go

11ns.
go

NUMBER-OF -CCPIES
-----...........

11C7,
110A, AN cxAMPLE OF 4 PRINT CCNMANO WHICH INCLUCES THESE CATA Is:

rum,
1110. ? PRINT: MIN 221; TRAM UFLCW; CC01FS 7

1111.
Itt2. THr SEMICCLON t:1 SrP6RAT0RS MAv PE OPITTFD BETWEEN THE RECLFST CtALScS.

1113.
1114. AFTFR SPIRES HAS ACCEPTED A PRIhT CtomAwn, VCD ARE.THEN FRCIOTEC

1115.
IPTI1N7111".

1117.
111R. SFF SECTIrN 3.1 FCP A LIST CF ALL TPF RFSP1NSES TO THo many PRO1PT.

1121. gala PIN KIIPPEP
1121. 44

1127.
1173. ALL mPIkTING IS cnme ON A 1413 TRAIN 0PINTER. THIS IS A ORIPHEPAL

1124. ATTACFMC 7C THE 3$10/67 COPPLTER LccaTFr I% THF STANFOPC CIMPUTATInl Cr97FP.

112s. THF 36n/e7 IS THAT MACHINE 09 WHICH SPIRES rYECUTES. WHEN A PRINTING

. 1124, RFCMCCT IS CaPPIFTFC, A CCPP1TER COFRATOR PLACES THE PRINTEC-COPY IN A

1127. MIN-RACK LOCATED IN A ISER SFRVICP ARFA AT TPE CCMPUTATICA CE1TFr. THF

MR. PARTIMAP FlIkt ASSIGNFC Tn YOu y rOmPLTATION CENTER PERSC4NEL, IN WHICH

112n. THc CC0V IS PLACEC IS SPECIFIFO es' FIN-NUNRER HIN-NUMBER PAS THF cr10.4:

1110, 40

11,11.

1117. PIN INTFGE0

1113. ff,

1134.
111c. crq rxAPPLE:

111c.
1137. PPM: PIN 416
1131.
1110. TPF SrMICrION 111 SrPARATOR WAY OE CNITTFN

1141.
1141. VOL MIST SLPPLY A MI4-411NAFP; IF Yr.0 FAIL TC Cc sc SPIRES ISSIJES 49

t. **

1143. AnvISCAT 00SSAGF ANC 4 FPC,IFT AS:

1144.
114c. PIN ItuvIMA r*ITTFC.

1414 NUPPF0,114/..

p ll4'.
k 1140..

vHc ,cspritsE 1', THIS IS, nr CnUPSrip mfm-lUmmrm. Ir Yru RFSPerm qv/

nen. 40

11. spiny rFoRcSSI4G PETLRN Krv VOL Alm AP-43*6411: WITH Pln 41140tR?

11d1.
11e2. Tr vouR RF5P1NSC IS 4k L4RECCGNIZEielr kOm1FQ AS:

11c3.
Ilci. NUYPE0-, 437

11"i.
vc Apr- TSSUSC TPr MNIS^PY MESSACF 441 PRIWPT:

11e7.
11"q. TitcLAI. (MI OVIrkrq; SorrIrv

1110.1.

AINNIIIHIM.1110 MOAN.. 40



393 .

11°0. PIN NUMBER/

1161. IF YCUR RESPONSE To TPE BIN NUMBER? PROMPT IS TO OEPRESS THE ATTENTION

11A2. KEY, ATTN, YOU ARF REPROMPTEC hITH THAT PROMPT TO WHICH YOU RESenNnEn

1161. PY EMPLOYING THE PRINT REQUEST. FnR INSTANCE. IF 'ICU TWIIATEn A PRINT

1154. SEQLEKCE EV RESPONCIhG TC A NEXT ITEM? PROMPT AS:

1165.
1165. MEXT ITEM? PONT
1167.
1169, THEM WEN YOU nEPRESS ATTh YCL ARE RE-PROPTED NITH:

115o.
1170. NEXT ITEM?
1171.
1172. ChCE *MU HAVE SPECIEIEC A 9IM NIMPER, O1.RI4G A SPIRES SESSICN, IT

1173. IS NrIT NECESSARY To PE-SPECIFY THAT NIPPER FCR A MIOSEQUENT PRINT

11'4, 9EQUEST. FOR EXAMPLE:

1170.
1176. PRINT; RIK 36q
1177.
117P.
117%
1190. 4 ITEMS ACCUMHLATon
1191. ? PRINT
1102.
1193. SPIRES WILL NCT ORnMPT you FOR A PIM MUmrFo TO ASS1CIATE NITH THE

11Pie. SPCCND PRINT. HOWEVER, IF Tru WISH SU9SEQUENT COPY TO RF PLACED IN

1195. A 91M nIFFFoPIT THAN THE PRFVIOLS Chr, WU PAY EXPLICITLY SFECIFy

1194. ANC1HF9 RIN-NumPFQ AS:

110'. 4*

118a.
11Pq. I PRINT; PIN 360

11c1.
1101.
11c?..

1193. ? PoINT; SIN 2113

1104.
11c0, c.11.2 PripsT TDAINS

1106, Of

11".
11-q. THror 4oF THorr CIPrPRPKT PRIMER TRAMS THAT CAM Bc uSEn Fcg DRINT11C

COPY. THr 0Nr vnu REQUIPE IS SEIECTrn RV oPINT-TPAIN; IT *SS's)

OFIIIIIIMMINOW.q.10

mES THE FOPM:

TPAIM TPA12^?. r-Sel.crTInt4

12fA. is*

12°4.
12oq. TPAN-SPIPCTION HAS f1M0 1P THr 10A1UFS:

120A. 91

1217.
129. A1PPER

1200. 'J1ICW
121n. 1.1PRAPY

1?11.
121?. SN FXemF1F cCUrtic:
1213.
1?1-&. ? PPM.: TDAIl sicoPcR

1?1c.
1210-. TI4= Sc4Ir111.n4 1:1 SrnA0ATrI0 MAO LIP CvITIPn.

1717,
1211. TW: OROIM CPFr1F1r1 RV 0ITH09 UPPPR Co CrKTAIKS T1-= 5T61t6kn

0440%0Tr0 SrT fCrr ARRFNDIV %%1 WHICH ikciAlrFc Upoco. CAS= °LT IT
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1220. LCIIER CASE ALPHABETIC CHARACTERS.
1721.
1227. THE TRA/N SPECIFIED BY EITHER UPLOw OR 8 CONTAINS A 120 CHARACTER ScT

1223. 1SEE APPENDIX Tin WHICH INCLUDES BOTH LOWER CASE ANC UPPER CASE ALPHA-

1274. BETIC CHARACTERS.
1225.
1226. IHE TRAIN SPECIFIED RV EITHER LIBRARY OR C IS A PCOIFIEC 120 CHARACTER

1777. SET TRAIN (ScE APPENDIX XX) WHICH INCLUDES DIACRITICAL PARKE. THESE

122q. mARKS ARE REQUIRE', FCR PRINTING PIBLICGRAPHIC ENTRIES CONTAINEo IM THE

1229. STANFORD BALLOTS (LIBRARY ALIOMAIICh PROJECT) DATA CCLLECTICNS.

173n.
1231. YCL ARE NOT REQUIRED TC MAKE A PRINT-TRAIN SELECTION; IF YOU DI NOT,

1732. MP

1713, spiRES SELECTS THF LIRRARy TRAIN FOR PRINTING. CNCP you HAvE SPFCIpTcp

1234. A PARTICULAR.PRINT TRAIN, DURING A SPIRES SESSICM, THIS SELECTION, HoLoS

173. FOR SUBSEOUENT PRINT PEQUESTS. IN THE FCLLCWING EXAMPLE:

1216.
1237. OPTION? PRINT: RIN 234; TRAIN UFLCW

121R
123e
12An,
1241. 12 ITEMS ACCUmULATEC
1742. ? PRINT
1743.
1744. THE UPICW TRAIN IS NLsn USED Fop THE cECONn PRINT REQUEST.

1245.
124A. S.11.3 NUNRER 1F COPIES
1747. ff

124a.
121.A. Fro Ct.. PRINT REOUFST VOL cAN SPECIFY ARV KUPRFR rg PRIKTEC COPIcc

1700. (R1RF THAN 10?). THIS mow is SELECYPC NUMBER-OF-COPIgS; IT WS

12'1. MN

17c2. FnRM:

173.
124. cfriFs INTPGFR
12ri. 114

12".
I27. THr FoLohING is AN ExAMPLE:
17n.
12"). ? DRIAT; CCPIPS

12(1.
17A!. Yen 410 fIrT RFtrIIRF^ Tn mOcc A NumorP-nF-criPies SckECTIrk; IF YCU "C

17F?. 114

40r. SPTPFS SFUErTS FRACTLV 1 Ca; ir RE PRIATFC. IF YCU CC SPITIrY A
CeRTAI1 mlen,Fp rF CAPIES FOR A PPINT REO0FST, THIS NuNgrR DIES inT

121o. Eno SCRS"OUENT REqUFSTS. FCR INSTAArg. I% THF FrUCW44C:

17Aft.

1?f.7. NcXT IMP? CrFICS 4

12,1.

1,-/n.

17'1. 4 ITPwS ACrUmULATPO
7 PR1PT177/.

1 12/3.
1774. 1 Um," PRInTlen PnR Tf.fg SFrlhq PRINT RECUCST.

1777.
127,. c114 PAVIT - Fit" sEtcrilchs

1X". 44

SFCTInfl nEscPiNs THF vrTHer rF SekErT1tkG rEPTAINI ITEMS Ritrim A

COILe(Tge SFT Cf7C1 THP PURP1SE OF TFla porSrSITATI^k 4.T A TYrrialfTcp

aNa.11141111.11 11.1111.111
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i341. CM? PRINT TRANSACTIONS; LSE PLPCHASE-FORMAT
1?/4.
114C. 5.11.0 PRINT - NOTING SELYCTIONS
1146. *4
1/41.
1148. SFCTIOM oFSCRIRCS Hnw You (AN AFFECT N1TING TEXT SFIFCTIC1S USING
134n. THF SPIRFS "AUTC"ATIO SCRATCH PAC". THIS TECHNIOUF VlU 7n pcoucr
1151, A SeT ITeMS VIEWING ONLY CKF rp TWC PFPTINFNT ATTRIPUTFS. ifITF Tl4F

1151. SFIFcTIONS CF PPIMC INTeRFST AMC THEM HAVF TYPED A mnPF CCNFLFTr TrvT
13r,. cromAT CF YnUR NOTFP SELECTIONS. YCU 4FRF swum pow Tn usF THF- NOTr
1391. SFLFCTIONS RrouFST W114 A TVPF Cr!mmANn. THE NCTF SeLFCTICAS RcCUFcl*

r6NN^T PF USFC 14 A PRINT CrIMMANO. HnWFVFP, WHAT CAN Rr W1Nr IS T9 On"-

08& 41.10 41110411.10.

- 396 -

11c;f.

Virg.
111:n.

litr.
11'1.
1347.
11E3.

BINF THF FACIIITIFS CFFCRED IN THF TYPF Am) PRIKT commAmrS. FIRST You r,01
mnTc SEI.FCTONS USING A TYPF COmMANn; SFCCNO, YOU CAM PRFSFAT THc LARVP
vriAmr rr TFXT rmeLCYIAG A eRINT CCAPPIANC. IM FOLLOUING FXAmPLe
mTITIrS" IS A FrPmAT THAT ChLY PRFSFKTS 1HE TITLF ATTRITITF OF Am 1Tr4:
nmin7TeXT" IS A cnRmAT TI-AT RanvicEs A mnRF nOMPLFTF TEXT PES'7NTATIrN.

5 ITFmS ACCUMUIATFn
/ TYPF; USF TiTtcs

11A:. 1I11: TITI-1 <1FDPFSS RETURN>
TITLE: TITkr7 <CF0RESS ATTN)

11.. T1TIF: TTTLF3 <IFARrSS ATTN>
TITIF: TITIE4 <nroPFSS Re7UP4>

<CFCRFSS RFTUFN>
11A%
137n. pwrirto 01/114:TI frIPTES IC: USE MPRETrXT

1171. PFTICN?
117'.
11'1. 5.11.n PnINT - INTFpnlInTIPC TFVT PPFSe!..ITATInt,
111!.. NM

11."7.
1174. srrTICN 54 CESCRInFS IUTFRPUPTING TFXT PraFscNTATICA AT t TvgDzwolv,0

137'. Tne!mIhAt. nNCF YPU HAVe INIT1ATEn rpr-LINF PRINTI,JG 11SM ffi D, 14T

. r14s1Vt:, IT IC 111T nrISSIRLf* TC INT:you:17 7147c 9Prcrc5,
11.7-%

c.12 rItSPIAY rnyvvo
tlel. vs

arc.
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