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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.

1f 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 inedical books ard
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.gs, invoice number, vendor number) are added to search and
retrieval software.

4o ‘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 files.



6. Searching

On-line facility operational from 8:00 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 WYLRUR 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
l. 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:

l. 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.
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Updates for records containing disallowed 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 on campus (or elsewhere with appro-
priate account computer number and telecommunications) during
regular library service hours,

b, Special features
1) Saving of searches 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 forms--reports, offlinz listings too lengthy
for terminal output, system documentation,

D, APPLICATIONS OUTPUTS
1, Purchase Orders
2, Cancellation Notices
3. Claims -
4., Notices to the National Program on Acquisitions and Cataloging (Nkil)
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,0.'s printed to date
Number of claims issued

Number of ¢ancellations issued
Number of approval items retained
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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 belowj 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 nust 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 l: 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 05C, 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, | include
AN, AS, AY, AZ

AP
Check numeric
characters follow-
ing
(1) if 91-93, 101~ | exclude Periodical for
115, or 200-230 Jewish readers,
humor and juvenile
(2) if any other include
number




If, Then Exclusion Category
B (followed by num- include
eric), BC, BD, BF,
BJ, BL, BM, BP, BR,
BS, BT, BX
BV -
Check numeric

characters follow-
ing

(1) if 4000-4470, exclude Pastoral theology

4490-5099 and practical
religion
(2) if any other include
number

CS exclude Genealogy
Any other € designation | include
b, E, F, G, H, J, K, include
L, M N, T, U, 2
Q (followed by num- include
eric), QA, QB, QC, QD,
QE, QH, QK, QL
Any other Q desig- exclude Medicine
nation
V (followed by num- include
eric), VA, VB
Any other V desig- exclude Naval Science
nation '

S (followed by num- include

eric), SD




1f, Then Exclusion Category
Any other S desig- exclude Plant culture,
nation animal & fish

culture, fisheries
and hunting sports

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

PZ
Check following
numeric characters

(1) 5-98 exclude Juvenile Fiction
(2) if any other include
number
R exclude Medicine

3. Counting and Classifying Excluded Records

It is necessag; 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=new record
¢ =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.




c.

If, Then
m
Status=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 =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.

Detailed Specifications for MARC Tag to BALLOTS Attribute Conversion

MARC records are produced in a communications formatj 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.

l.

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
1¥¥! where more than one subfield is converted to any single
BALLOTS attribute.

d. Attribute PRE with the value
"2s 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
------------ﬁ------------=-=-====-==-T
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 Heading
690 Local Subject Heading Systems
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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 second 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 shcws the correspondence of MARC tags
and BALLOTS attributes where multiple occumences of MARC
$a subfield tags create multiple occurrences of BALLOTS

attributes.
MARC FIELD MARC FIELD BALLOTS BALLOTS NAME
NAME TAGS ATTRIBUTE (S)

National 015 NBN National

Bibliography Bibliography

Number Number

Standard 020 SBN Standard Book

Book Number

Number

Dewey Decimal 082 DC Dewey Decimal

Classification Classification Number

Number

Imprint 260 PP (and) Place/Publisher (and)
D (or) DS Date or Imprint Date

Bibliographic 350 PR Price

Price




MARC FIELD MARC FIBLD BALLOTS
NAME TAGS ATTRIBUTE(S) BALLOTS NAME

Series

Note-- 400 SSA (and) Series
Personal TI Personal Name (and)
Name/Title Tracing Indicator
(traced)
Series

Note-- 410 SSI (and) Series
Corporate T Statement (and)
Name/Title Tracing Indicator
(Traced)
Series

Note-- 411 SSI (and) Series
Conference or TI Statement (and)
Meeting/Title Tracing Indicator
Series

Note-- 440 SS1I (and) Series
Title (Traced) T1 Statement (and)

Tracing Indicator

Series

Note=- 490 SS1 Series
Untraced or Statement

Traced

Differently
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 MARC FIELD BALLOTS
NAME TAGS ATTRIBUTE(S) BALLOTS NAME
Contents Note 505 NC Notes==Contents

Abstract or
Annotation 520 : GN General Note

Subject Added
Entry-- 600 SUA Subject Personal
Personal Name Author

Subject Added
Entry-- 610 SS Subject Headings
Corporate Name

Subject Added
Entry 611 SS Subject Headings
Corporate Name--
Conference or
Meeting

°*l Subject Added
Entry-- 630 SS Subject Headings

Uniform Title
Heading

Subject Added
Entry-- 650 SS Subject Headings
Topical

Subject Added
Entry-- 651 SS Subject Headings
Geographic Name

Other Added .
Entry-- 700 A Personal Author
Personal Name




MARC FIELD MARC FIELD BALLOTS
NAME TAGS ATTRIBUTE(S) BALLOTS NAME

Other Added
Entry-- 710 CA Corporate Author
Corporate Name

Other Added

Entry-- 711 CF Conference Author
Corporate Name
Conference or
Meeting

Other Added

Entry-- 730 TU Uniform Title
Uniform Title
Heading
Title Traced 740 TA Added Title
Differently

Series Added

Entry-- 800 SEA Series Personal
Personal Name/ Added Entry
Title

Series Added

Entry-- 810 SE1 Series Added
Corporate Name/ Entry
Title

Series Added

Entry-- 811 SEL Series Added
Conference or Entry
Meeting/Title

Series Added .
Entry-- 840 SEL Series Added
Title 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.

ge For MARC fields 700-750, it is necessary to check the value
of ME and implicitiy add the dement number 'l' to the value
should any more of that attribute appear in the 700's fields.
Example:

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

"ca"
and ca contained

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

.

MARC field 710 contains
"U.Ss 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:

as IF Field 001 is not present
OR
IF 100, 110, 111, or 130 is not present

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

*%% REQUIRED FIELD NOT PRESENT %¥%
¥k 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 <{value of Field 001 %
%k FIELD IN ERROR IS FIELD <number of the field in error ik
Fedesk <ya1ue of the field in error ik

and the entire record placed in a reject data set accessible

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 followiné decision table conventions will prevail:
a. "No conversion"
The field or element being discussed is not to be
included in the local MARC File, i.e., should not
be converted.

b . "="

Indicates direct conversion into the local MARC

File, ignoring indicator and delimitors.
Ce 1" |x| ”

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.
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4. Decision Tables for MARC Tag to BALLOTS Attribute Conversion

The following Tables I-XX, specify the program decisions necessary
to convert MARC tags to BALLOTS attributes.

D. MARC Data Base Building and Update Specifications: Input Format

1.

20

New Records

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.

Update Records

All updates to the MARC File will be at the entry level.
MARC supplies two kinds of update records. The first is a
DELETE RECORD and the second is a CHANGE RECORD.

ae

b.

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
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
ndelete" and "add" technique is appropriate. The conversion
program will create a delete record, and then convert tkLe
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, AE, 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 1/0 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.

3.

4.

5
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Volume Label Incompatibility

A PL/1 implementation restriction created the necessity
to switch to a newer version of the PL/l compiler in
order to properly bypass the tape labels.

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/1l; 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 print chain.

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 MAR. records field by field in
order to round out our understanding of the format.

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 amd 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
IC 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: 1ID 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.
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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 now follows one of two predefined formats: full
record or short forme To accommod2ce 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 O .

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



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 {vendor 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 iour 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 3l charac-
ters excluding preceding and terminal blanks.

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
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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 0l1d Age Row
4? Spanking New Suburb
5? Deadville, Delaware 22301
6? 1t A4040 with 87635
7?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 l.11) and the multi-

purpose acquisition form. (See Appendix L for purchase order
pr ting specifications.) Sample purchase orders were favorably re-
viewed 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 mechod 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: 17596247= 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 O 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
fillede 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 formal graduate 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 decisiop 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 knowledge 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 80,000 wlumes. 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
employed 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.



- 46 -

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 syaonyms
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 issuec
during the interactive search where the search cannot be completed.
These situations arise for several reasons. For example:

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

TOO MANY ITEMS WERE ACCUMULATED FOR THE CURRENT SEARCH
SEARCH RESULTS RESET TO LAST{n >ITEMS;

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

<1attribute:>SEARCH IS UNAVAILABLE FOR THIS COLLECTIONj

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,




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.

T The People's Choice; how the voter
makes up his mind in a presidential
campaign

ED 3rd ed.

PP New York; Columbia University Press

D 1968

VID 30

ORD lc

MRI1 7-28-693s

BAC NKA 008

SHE West

PR $2.25

The shert 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 camputer-
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 productione.

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 teminal 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
tv 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
acquisition and 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 0ld Rate New Rate
CPU $480/hr. $540/hr.
2741 Terminal Access $4/hr. $3.50/hr.
Text Editing (WYLBUR) No Charge $9.00/hr.




- 50 -

Reduced terminal access rate is offset by the new editing charges.
Public disc storage costs have been raised 50%, 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 ~ano=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 256K38
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 ve 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 err.rs
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.
No. of Total Time Average
Function Items (min.) (rin./item)
—— — |
l. Data Preparation
Coding 360 1115 3.09
Editing 360 514 1.42
Total Preparation
Time 360 1829 4,51
2, Input 360 1821 5.06
TOTAL 360 3450 9.57
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"Be Items with acquisition control and partial bibliographic
information only.

re,

No. of Total Time Average
Function Items (min.) (min./item)

1. Data Preparation :

B

—

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.

le 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 2.1l.

2. The staffing situation discussed in 1 above plus the high turn-
over rate of Library persomnel 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 Kirschmer, Acquisition Division
Ann Dietz, Acquisition Division
Charlotte Yablonky, Catalog Division
Peggy Kim, Catalog Division

Dorothy Diaz, Catalog Division

Data Control

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




Data Control (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 Acqujsition and Cataloging were
trained in Data Preparation procedures:

Margaret 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) persomnel 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 persomnel 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 staif to machine
searching. The sessions, each monitored by a BALLOTS staff member,
consisted of a description of the on-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 continued 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, bLeginning 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 sessions, and record the progress made.
Results of this continued exposure will be documented and included in the
next quarterly report.

Searching Participants

Name Status Job Title
J. HENRY MEYER MEMORIAL  (F =Professional)
LIBRARY
l. Guy Deball Head, Circilation
Department
2, Ann Coder P Reference Librarian,
Librarian II
3. Jane Leavitt Library Assistant
. (Circulation)
CATALOG DIVISION
4, Sandra Vella P Cataloger
5. Maggie Lam Library Assistant
6. Dorothy Diaz P Cataloger
7. Betsy Braunstein Library Assistant
8. Ans Bekker Technical Processing
Assistant
9. Nancy Bryant Technical Processing
Assistant
10, Carmen Krist Technical Processing
Assistant
11, Elizabeth Wenburg Technical Processing

Assistant




ACQUISITION DIVISION

12, Natalie Wells

: "7 13, Frederick Lynden P

S

14, Molly Brining
15. Margaret Yanagihara P

16, Esther Kempny

17, Anne Dietz

Classification of Participants

’ Rank
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)

Technical Processing
Assistant

Assistant Chief of
Acquisition Division,
Head of Order Department
Subject Specialist

Chief Bibliographer

Assistant Chief
Bibliographer

Technical Processing
Specialist

No. of Persoas

1
3
1

11
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4, DISSEMINATION 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 Library Systems Development, held
in October, 1968. An invitation was 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 organizationss
Journalss

Journal of Educational Data Processing

Scientific Information Notes (SIN)

Couputing Reviews

InformatimnScience Abstracts (UgS:)

Library and Information Science Abstracts (U.K,)

Program (U,K,)

Journal of Library Automation
AS1IS Newsletter

Library Quarterly

Library Journal

Special Libraries

Wilson Libragxrnulletin

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 Clearingho'ise on Library and Information Science
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 énd
organizations:

National Diet Library, Tokyo
All conference participants

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

Verner Clapp, Consultant, Council on Library Resources
Sir Frank Francis, Council on Library Resources
Carl Spaulding, Countil on Library Resources

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

Publication announcements have been issued to the followings
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 & Technology

Richard DeGennaro, Associate University Librarian
Harvard University Library

Rutherford D. Rogers, Director
Yale University Library

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

Frederick G. Kilgour, Director
Ohio College Library Center

Thomas K, Burgess, Director of System Development
Washington State University




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 ot 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 Tachih;ta University of Hawaii

Millie Tsui University of Hawaii

Richard L. Snyder Drexel Institute of Technology

Stuart Baillie San Jose State College

Macy J. Margol:ls Boston .ublic Library

Jack Slater Drexel Institute of Technology

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

Mrs, J. D, Sewell Baldwin Public Library
Birmingham, Michigan

Mrs. Ronald E. Young University of Houston Library
Houston, Texss

Rose Myers University of Hawaii
Hamilton Library

Brett Butler BRO-DART, Inc.,

Connie Dunlap The University of Michigan

Elizabeth Wright University of Maryland

Eleanor Fink Brown University Library

Earl Wassom Western Kentucky University

Associate Director
Library Services

Emanuel Schwager Montgomery County Cdﬁmunity College
Acquisitior; Librarian Conshohocken, Pennsylvania
Abby Dghl-Hansen University of Colorado

Order Librarian
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Name Institution

Harriet Rebuldela University of Colorado
Bibliographic Department

Kathleen R, Witten State University of New York College
Associate Librarian 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
is included as Appendix G .



5

6.

- 62 -

CAPITAL EQUIPMENT ACQUISITION

None

FORMS OR DATA COLLECTION

None



?. 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:

l. 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 IBM, would
carry an interest rate of 9%, whereas internal borrowing from the
University would be less costly.

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

Other factors included salvage value, the requivement to r<bate 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 IBM 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-
menting its facilities rather than replacing the entire installation.



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 Informaticn 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 ithe 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 to 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




could be created, The initial proposal for on-line Meyer inmput is
included in this report as Appendix H, External specifications for
on-line input have been completed and include descriptions of programs,
data flow, 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 Rabinow 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=A, equivalent to USASI standard X3.17-1966.

2, Acceptance of varietv of identification badges meeting
requirements of Business Equipment Manufacturers Association,

3., Ability to read book labels from fixed position (to be speci-
fied 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 tramsaction
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 one-day tutorial at the
Atlantic City Conference of the American Library Association, Miss
DeLanoy 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 University 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 extent 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 makiﬁg 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.



8+  STAFF UTILIZATION

Name Percent of Time
Clark, Diane (began June 16, 1969) 1007
Davison, Wayne (began June 1, 19€9) 1007
DeLanoy, Diana 100%
Fortis, Nicolas 100%
Geddes, Susan (terminated May 9, 1969) 1007,
Harrah, Glee 1007,
Meyer, Charla 1007
Montague, Eleanor 100%
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.




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 te 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 im 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 programs
containing routines for overprinting a character and its associated dia-
critical mark, 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 rzpresented 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 compatability with 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 coliected 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 Experiment 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 Printiag 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 wiil 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 netices
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 receivers will be calculated
and included in the next quarterly report.

The proposed method would employ a file similar to the Vendor Identificaion
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:r 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.
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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 WYLBUR,
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, 19869,

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 AM; 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
faCilitYQ

Additional training will also be provided for participants in the two
hour training sessions held during the quarter ending 26 Juane, 1969, and
who indicated a need for more practice,

Furthecmore, it is desirable to introduce personnel from the auto-
nomous libraries on the Stanford campus to the on-line search facility,
There are six 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, seaxch 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 tgginees to refine local techniques,

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 formulatzd 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 be:n scheduied 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
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Sgecification Analyst Coggletion Date
Statistics Extraction and Updating WD 9-30-69
Specifications

Statistics Output Format(s) WD 9-30-69

Restricted Fund Report 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.

Assignmetit 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 9-1-69
characteristics

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




B.

Assignment

b

6.

c. Offline (PRINT) facility

d. Additional output format specifications
On-Line Search Facility

a. Maintenance documentation

b. Bateh search of saved requests against
MARC tapes

c. Search strategy of documentation
d. User error statistics

Current Supervisor

a, Maintenance documentation

b, Performance statistics

Search Manual: New Printing

Application Areas

1.

2,

3.

4,

MARC Conversion

a. Implementation

b, Maintenance documentation
TO SPIRES Message Processor

a, Implementation

b, Maintenance documentation
In Process File Special Output
a, Requestor Notification

b. NPAC Notice

File Manager Manual

a, First printing

Completion Date

7-25-69

7-25-69

8~1-69

8-15-69

8-29-69

8-29-69

6-27-69
7-11e69

8=22=69

8-1-69

8-29-69

8-15269

9-1-69

8-1-69



Assignment

b. Appendix: Data Structures
Requestor Identification File Update
Programming Documentation Standards

Statisticss Storage utilization

Completion Date

8-29-69
8-15-69
9-5-69

7=4-69
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10, CERTIFICATION

[y

For the University Principal Investigator
of Project Director

Date

aé/pﬂ{ /752 " %) ke fies




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 & 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 (Revised July 18, 1969)

GUIDE TO MARC FILE AND IN PROCESS FILE A.TTRIBUTES1

¥
MN 1 MAX CODES/FORMAT
EM|S/M NDEX NAME LTH CONTENT
A M PN Personal 99 | Name: Surname, Forename, Initial, etc,
Author Name {Numeration?

&suffix Title>
Prefix Title>
{Dates)
<Relator>

{Form Subheading?
£Title of Work)

AA M PN Variant form} 99 See A
of Personal
Author Name

ADD S Ship to 60 See Appendix II
Address

AE M PN Established 99 See A
Personal
Author Name

ANO} M PN Name not 300 Change: New attribute
Capable of
Authorship

BAC | S Budget Acct 7 | <6 Character Code>
Code

BIB | M Bibliography|120
Note

1 |

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

2 See Appendix III for discussion,
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MNEM {S/M | INDEX NAME MAX CODES/FORMAT
LTH CONTENT
BUD |M Budget Amount| 50 | £Billed Amount);

‘ {Bibliographic descriptors or S if
same as ORDZ;

ST State Tax ;

CT County Tax 3

SC Shipping Charges

Note: 1, If amount in foreign currencyy
code and input foreign
currency; no manual conver-
sion will be made.

CA M CN ﬁorporate 300| See CAE
uthor Name

CAA | M CN ariant form | 300| See CAE
f Corporate .
uthor Name '

CAE {M |CN stablished | 300| {Name>
orporate 4Subordinate Unit>
uthor Name {Relatory

<Form Subheading)
{Title of Book »

CAI | M Cataloging 14| 1 Approval of original cataloging
Approval information; <cataloger's initials ;
Director date
2 Approval of changes made to pre-
~ cataloging information; < cataloger's

initials ; date)

CAN | M Cancellation| 70| {Date);
Information &Type of Cancellation);
R Requestor
D Dealer
L Library

Bibliographic Descriptors
| Number of Copies 4

OR
S if same elements as ORD

3see Appendix III for discussion,

4For discussion, see "Representation of Volume, Part, Fiscicle, etc.",
ERIC by Jerry West.
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MAX CODES/FORMAT
MNEM |{S/M |INDEX | NAME LTH CONTENT
CAN < contlinued - 4{Name of person requesting cancellatioﬂ?ﬁ
! <Reason for céncellation}
CAT | M ataloging [240
uthority, ‘
Changes in LG ¢ -
Information
pr Notes to
Catalog Div.
CF |M |CF onference | 300| {Name>
uthor Name < Number)
4Place)
<DatePp
<Subordinate Heading>
£Miscellaneous Information7
LForm Subheadige)
€Title of Book
CFA |M CF lternative | 300| See CF
orm of
onference
uthor Name
CFE M CF stablished |300| See CF
onference
uthor Name
"CLA |M laiming 70 |{Date of Claind
nformation 4{Type of Claim);
M Material
1 Invoice
Bibliographic Descriptor
Information
Number of Copies
OR
S if same as ORD

5

See Appendix III for discussion,
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MAX CODES/FORMAT
MNEM |S/M | INDEX NAME LTH CONTENT
CLD |M Claim Date |70 |€Claim Dat§>;
. €object of Claim);
M Material
I Invoice
&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 &
Africa)
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 |3 £2-3 Character Coded
Punlication Note: 1. The country will be assumed to
be the United States by defau{ff

6For place codes, see "MARC Place Codes" Prepared by Library of Congress,
FRIC Information Systems Office, 1968,
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MNEM |S/M | INDEX NAME MAX CODES/FORMAT
LTH CONTENT
CRD |S M Library of | 25
Congress
' Card Number
D S Date 64 Note: 1., The date in D is the date
indexed upon,
DC S Dewey Class| 14
Number
DES | M Desiderata 2 OP Out-of-Print, but wanted (Use with
Indicator PRO X)
NP Not yet Published
0S Out of Stock
X Out on Search in Manual System
(Use with PRO X)
DS S Imprint DatJ 40
ED S Edition 60
Statement
FD S Date Entere? 10 | MM-DD-YY
IPF
FOP S Force 64 | {Bibliographic Descriptor or S if same
Payment as ORD
: Note: 1. Deleted by update program
when IVP updated.
FRM S Form of 3 PHD Phonodisk
Reproductiofp MIS Mag. Tape (Sound)
MFM Microfilm Roll
MFC Microfiche
MOP Micro-opaque
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MNEM |s/M |npEX | N MAX CODES/FORMAT
/ AME LTH CONTENT
FRM ¢ continued ¢
. MTA Mag, Tape (Date)
' OTH Other
CLB Large Print
GN M General 400
Notes
GOV S Government 2 U Federal (U;S;)
Publication S State
Indicator I International
L Local
F Foreign
HN M Holdings 40 | €Bibliographic Descriptor(
Note {Locationd
Note: 1. "Informal" note for the
control of uncataloged copies]
of material for which the
library does hold cataloged
copies.
HOL | M |~ Holdings | 60 | €Call Number);
Information <Location}j )
&Copy Number? ‘
&£ Status/Date
Note: 1. Copy numbers will be given
in the form: C,X:; (C.l under-
stood by default.,)
*
ID s | 1D Identifica-| 10 | €1 - 7 digitsD>
tion Number Note: 1. Required for IPF,
Change: from MAX=8 to MAXsl0
|
ILL S Illystra- 90
tion

7Status Code:t M - missing; L - lost; N - non-circulating.
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MNEM |S/M [INDEX | NAME MAX CODES/FORMAT
/ LTH CONTENT
IMP M Imprint 100
' Information
Ivp M Invoice 50 | <Date?;
iﬁg?i::or <Bibliographic Descriptor or S if same
elements as ORD
Note: 1, Internally generated;‘
’ not an input attribute.
IR | M Invoice 100| €Date of Invoice Receiptd;
Receipt {Invoice Number);
Information {Dealer date of invoice);
Bibliographic Descriptor Information
Number of Copies
OR
S if same as ORD
8 .
L S Language 48 Language(s) H
Language(s) of summaries
Note: 1. For subelement one alone,
eng is assumed by default.
2, For example: engfrejrus
|LC S Library of | 40
Congress
Call Number
LCA* M Alternative| 40 Change: New attribute,
Library of
Congress
Call Number
INK M Link 50 | €Type of Record Linked to):
Statement <{ID# of that record);
ibliographic descriptor or, if not '1
available, author's last name and short
title (or both identifications if
ecessary) (In Master Record)

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

Information Systems Office. 1968,
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MAX CODES/FORMAT
MNEM | S/M INDEX | NAME LTH CONTENT
*
MAE | S Converted 8 Change: From MAX=1 to MAX=8
from MARC
ME S Main Entry | 5 <Attribute Mnemonic>
Indicator &Element Number)»
MET S Main Entry | 1 1 Present
in RT
Indicator
MRI |M Material 70 {Date of Receipt);
Receipt Bibliographic Descriptor Informatio
Information Number of Copies
OR
S if same as ORD
MSV M Message JZ&O ateD
From Vendor Message
NBN* HM National 20 Change: New attribute
Bibliograph
Number
NC M Notes -- P00
Contents
NUC B Nat, Union |1 1 Send Notification -
Catalog
Indicator
ORD S Order 140 {:ibliographic Descriptor Informatioﬁ}1
Information umber of Copies )
{Information Comments® 3
<language of Bibliographic Descriptor
Information” 10

An example would be:

New Series

0 For Language Codes, "MARC Language Codes," Prepared by Library of
Congress, Information Systems Office, 1968,
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B

CODES/FORMAT
MNEM B/M [INDEX | NAME, TH CONTENT
ORD - contJnued -
Note: 1. The language is considered
eng by default.
PAC |S National 12 1 Send Notice
[program for | | gpate>

cquisition {Messa e>

and Cata- essag

loging

Indicator
PG S Pagination |25
PME |S At Head of |5 {Attribute Mnemonic)

P.0. Entry {Element Number)

Note: 1. If entry to be printed at
the head of the P,0, is not
the main entry, PME will
point to the information whic
is to be at the head of P.O.

PO S Purchase 10 1 (for Serials): Subscription to
Order begin with
Message

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 om back issues,

% Please charge to Stanford University
Library's deposit account, acct. no.

9 Prepaid

Note: 1. More than one code may be
included in P.0, Separate
codes by a comma,

2
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MNEM |S/M |INDEX | NAME MAX CODES/FORMAT .
/ LTH CONTENT
PP M Place/ 30q <Place, Place, etc. 3
Publisher & Publisher > ‘
PR S Total 22| {Estimated Price (total price to be’
Estimated ,
Price printed on Purchase‘Order);b
PRE S Pre-catalog: 10 1 Pre-cataloged
ing 2 Copied from MARC; date
Indicator
PRI S Post Receipf 1 1 Urgent (highest priority)
Priority 2 Rush
3 Current Interest
4 Research Interest (lowest priority)
5 Deferred
PRO S Type of 2 po Regular Purchase Order
Procurement pp Prepayment P.O.
pd Deposit Account P.O,
s Standing Order
a Approval
b Blanket
g Gift t
e Exchange \
x Inactive file material (e.g. in prin?
or out-or-print desiderata)
y All other
PUX | S Additional | 60
i Acquisition
Information
‘ » .
RAD S Requestor .
Address or 60 (Street or Dept 3> ;
Department 4City, State>
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MNEM {S/M | INDEX NAME MAX CODES/FORMAT
. LTH CONTENT
REC | S Type of 2 | €1 - 2 Character Codé)
' Record

RID S Requestor 3
Identifica-
tion Number

RN S Requestor 60
Name

RNI S Requestor 1 1 Send Notice upon receipt of material
Notificatiom 2 Send Notice upon completion of
Indicator processing

RT S Remainder 200 Note: 1, Used to code all data after

5 of Title subtitle and before edition
Statement statement, \

SBN M Standard 16
Book Number

SD* S Subscription 10 Change: New attribute
Date

* ' [}

SEA M Series Entry 2000 Change: New attribute
Personal :
Author

SHE | M Shelving 30 | <Location); '
Location {gibliographic Descriptor Information}

umber of Copies

1f bibliographic descriptor
information equals that in

Note: 1.

ORD,leave blank in SHE,
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MNEM |S/M | INDEX N MAX CODES/FORMAT
/ AME LTH CONTENT
SI S Searcher's | 3 |43 Character Code>
. Initials ‘
SIZ S Size 10
*
SEI M Series 240 Note: 1, Use SEA to code series entry
Added Entry ‘ Personal Name
Change: from S/M®S to S/M=M
SPO S Special 240
Acquisition
Series
Information
SS M Subject 100/ Note: 1., Use SUA to code Subject
Heading Personal Name,
*
SSA M Series 200f Change: New attribute
Personal
Author
SSI M Series 240 Note: 1, Use SSA to code Series
Statement Personal Name.
'STA | M Material 70 | Location, Date) ;
Process
Control LC Awaiting Library of Congress

Information
Awaiting Information from MARC
Catalog Division
EP End Processing Department
CI Circulation Division
O Other
Bibliographic Descriptor Inf ormation}
{sumber of Copies

MA
CD
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CODES/FORMAT

MNEM [S/M [INDEX | NAME MAX
LTH CONTENT
STA ¢+ confinued ¢
' Note: 1. Leave bibliographic descrip-
tor information sub-element
plank if all elements equal
elements of ORD;
SUA” | M Subject 200] Change: New attribute
Personal
Author
i T s | ™W Title 3000 <Short Title)
<Sub-TitleD
TA M| ™ Added Title| 240 &Short TitleD
&Sub-Titled> °
%
TI S Tracing 40 <:Attribute mnemonic
Indicator &Element number)>
Change: From MAX#100 to MAX=40
11 .
TR S Translation| 13 1< Language of the textp
2< Language from which the text was
translated
3¢ Original language if different from
the language from which text was
translated
4 Language(s) of summaries)>
Note: 1. For example: leng2fre
%
TRO M Title -- 300 Change: New attribute
' Romanized
N :
TU M ™ Uniform 12 Change: From S/MsS to S/MeM
Style

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 CODES/FORMAT
LTH CONTENT
TYP S Type of 2 f Festschrift
! Work z Fiction
b Biography
d Dissertation, thesis
VAD S Vendor 60
Address
VCT S Vendor 40| Catalog Name or Number ) ;
Catalog {Item Number
Information|
Note: 1, For example: VCT=; 4/68-0219
or VCT 200
VID | S Vendor 5 | &5 Digit Code)
Identifica-
tion Number
VN S Vendor Name 60
*
VSP M Message to ] 75 Note: 1. For example: Rush, Please
B . -
Vendor g%ggﬁegtgosg ogf§¥’eég?°r
Change: From S/M®=S to S/MsM
XOR S Type of 3
Order
XT S Incomplete | 1 1 Diacritical marks not included
Record 2 Incomplete record (specified by MARC)
XX M Notificatidn 240 &Name?
Name and <Street Address or Dept. Name)>§
Address LCity, State Zipp
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MNEM

S/M

INDEX

NAME

LTH

CODES/FORMAT
CONTENT

XX -

conti

hued -

Note:

1, To be used when requestor
notification to be sent to
person other than requestor.

2, An address with two sub-~
elements will be assumed to b
Stanford ,University, Inter-
departmental Mail.

:




File

IPF/MARC

IPF/MARC
IPF/MARC
IPF/MARC
IPF

IPF/MARC

MARC

Index

PN

CN

CF

D
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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.

LC Card Number

Contents

Name indexed to second
comma in PN, Attributes
indexed in PN are:

A, AE, AA,

Attributes indexed aret
CA, CAE, CAV,

Attributes indexed are:
CF, CFE; CFA4

Attributes indexed are:
TU, T, TA.
Attributes Indexed: ID.

Attribute indexed: D.

Attribute indexed: CRD,



Code

- 95 =

APPENDIX 1II

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

Material and invoice to

same location

Material and invoice to
same location.

Material to this locationj
invoice to Order Department.

Material to this locationj
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 locationj
invoice to Order Department.



Code

10

11

12

13

14

15

16
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Attribute ADD: Ship to Addresses

Address

Director

Stanford in Germany

Landgut Burg

7056 Beutelsbach bei Stuttgart
GERMANY

Director

Stanford in Italy
Villa S. Paolo

Via della Piazzola, 43
Firenze, ITALY

Director

Stanford in Austria
Seilerstatte 30
1010 Vienna
AUSTRIA

Director

Stanford in Britain
Harlaxton Manor
Grantham, Lincolnshire
ENGLAND

Director

Stanford in France

1, Place Anatole-France
Tours, Indre et Loire
FRANCE

Library

Mr, Alan Baldridge

Hopkins Marine Station
Pacific Grove, Calif. 93950

Document Division
Stanford University Libraries
Stanford, Calif. 94305

(Individual requestor's name
and address)

Condition

Material to this
invoice to Order

Material to this
inveoice to Order

Material to this
invoice to Order

Material to this
invoice to Orde:

Material to this
invoice to Orden

Material to this
invoice to Order

locations
Department.

location;
Department.

location;
Department.

location;
Department,

location;
Department.,

loc ationg
Department.

Material and invoice to

same location,

Material to this
invoice to Order

locations
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 JOB (F820,4399395),°TOM MARTIN®,MSGLEVEL=1
//7J9BLIB DD DISP=(0OLDyPASS) DSNAME=SYS2,PROGLIB

//CCMPILE EXEC. XPLC

//XPL.FILEl DD UNIT=2314,DISF=({0OLDyKEEP),VOLUME=SER=FILEH,

// SPACE=(TRK,(30,0) yRLSE) y DSNAME=F820,.TM.POP
//XPL.SYSIN DD *
v DECLARE UC LITERALLY *¢€4°;

DECLARE ATTR_LIST(143) CHARACTER INIVIAL (* *,°DT*,°SC’,*ARS*,
'R ’.T.’.A.’.AF.’.AS.'.\'.’.D.’CCONQ’.J.’.PUB.’OPO'.L.'.AV"
'V','AC','S','SN','TT'p'PN','JVP','AN','K','TN','CN',‘ID',
SCA®, *MN®, *DR® o "IRN®, *SP ¥, 9SET, *SAV®,9CC* ,*NSA® »* ST*,*SCL*,
.pBN.’.PAT.’OECR.’.DIS.’.ROR.'.SEF.' .SR.'.PR.'.E.’.FAA.'.EAF.’
SNSP Y, ONTHY s PREC 5 * SCD? o PPF? , "PPAY ,*AA® 4 PAEY ,* CAA®, ' CAE",
OME® , OV ICY, YCF®y *CFE®, *FD %y 'CFA®, "PRO Y 4 *BAC® *PP*, *ADD Y, *RT?,
*MPRI®, 9 CRD® o * IVR? *[VP® ,# PRE", *ED?y*LC*, *HOL®, *ILL*» *SIZ®,
0SST®, " TAY, *TI®y*BIB Y, YBUD®, *CRD®, *DS* 4 "GN ,* IMF* 4* PG, *RAD?,
.REC.’.RN.’.SS.’.S..E.’.S!.’ .R[D.'.vsp.’ .POO’ONC.’.DC.'.CLT.'
SCLD®, TPME®, YRAT® P SBN® o *PUX® , *PAC® o *SEI® 4* SNI® 5 *STA®, ' T,
OXT 9, XX, 9CP ¢y "MSV® , *PRI®, *CLA®y *CATI*y "CAN® 4 *CAT* 4 *CNT*, *DES®,
CFOPE, VERNMY  SGCVY o THAY J*VCT? ,TYP® . ¢ TR, *SPT, ISOR®y *X*y *XURY,
SWN®, PVAD® , TNUC® s *MET®, INAS® o *NMS® o *LNK® o * MAR® ) 5

DECLARE
NECLARE
DECLARE
DECLARE
DECLARE
CECLARE

FNlA(¢e)
PN1B(€)
PN2A(5)
EN28(5)
PH 3A(5)
FN3B(S)

PIT(8) INITIAL(M4B®,MERNNTAN NEEN HGEN, W5AU NEEN) 3
BIT(8) INITIAL(W4B%,"4B",N4B% ,M4BN NEFM ) WSAN,H6E") 3
RIT(8) INITIAL(®6B", "OE™ " TAY, "SE™ 4 "6F "y "5A") §
BIT(8) INITIAL(M6B™y)"OEM #TA% NGEN JNGFY,"5A%) ]
BIT(E) INITIAL(WSE® NGB, "ER N, NTAN N5AW,R6F" ) 3
BIT(8) IMITIAL(WSE®,"SE®,®SE®,®5E" 4" 5E™,"5E") S

DECLARE LINE_END(36) FIXED IMITIAL(O 9040403749 ToeT43T49T49Ta9 T4y
4294294294294294294290’090909070942942942942142'429429429429
42 942 1424+C) 3
DECLARE PBLOCK(71€1)
CECLARE TBLNCK(7187) BIT(8)3
’ DECLARE ABLCCK(7187) eIT(8)3
DECLARE LINE(42) CHARACTERS
CECLARE SORT_KEY(800) FIXED INITIAL(O) 3
DECLARE UMDERLINE(42) BIT(8)3
CECLARE MSGBLOCK(49) BIT(8);
DECLARE SORT_LOC(800) FIXED INITIAL(O) S
DECLAKRE KMAX FIXED INITIAL(800)3
CECLARE Q FIXED:
DECLARE ATTRLEN FIXED;
CECLARE ATTRLCC FIXEDS
CECLARE NJELMTS FIXELS
DECLARE NIJSETS FIXECS
DECL ARE (AINBLOCK,PINBLICK, TINBL ICK)
o DECLARE (LASTTBLK,LASTPRLK) FIXEDS
CECLARE( TyJ9KyYeZ) FIXEDS
CECLARE PRO_VALUE FIXECS
NDECLARE BASE FIXEDS
CECLARE ABASE FIXEC INITIAL(131072)3
* DECLARE PRASE FIXED INITIAL(196608)3
DECLARE IDSIZE FIXEDS
CECLARE (lNlT'FIN[QVASAVQFORMCNT'UNDERSHC, FIXEDS
DECLARE (TSAVE,JSAVE) FIXED;
NECLARE MAXSWC FIXED INITIAL (0)3
NDECLARE VENDILC FIXELS
DECLARE (UMDER_B UNDER_E yUNNER_P) FIXEDS
o CECLARE TEMP FIXEDS
ERiC DECLARE (KV,TKV,VKV) FIXED;
T NDECLARE MNUMPTRS FIXEDS

BIV (3)3

FIXED;
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CECLARE ANXTBLK FIXEC:
DECLARE TEMPPTR FIXED;
CECLARE TEMPVEND FIXECS
JECLEARE TEMPSIZE FIXED;
DECLARE LOCO FIXED;
CECLARE (SIZE,ASIZE) FIXEDS
NECLARE QVF FIXED;
CECLARE SUPERLINE FIXEDS
DECLARE (Swl,SW2) FIXECS
DECLARE EP FIXED INITIAL(C);
CECLARE SHIP_ACCR_PCS(15) FIXED IMITIAL(O,1,49107,110,13,
1€9y2092441289132,138,143,9148,153,57)3
CECLARE MSCSwWC FIXELS
TECLARE AMND FIXEL INITIAL ("38195845E");
DECLARE ERROR_MSG(Z3) CHARACTER IMNITIAL(
"M) PRO ATTRIBUTE?®,
YFRN IS NCT EQUAL TC PC4,PP,PDySyCNy OP CL?Y,
N VID ATTRIBUTE?®,
*VID MUMBER DOES MOT START WITH Ay By OP A DIGIT®,
'VID MYMPER DCE S NOT HAVE THE PROPER NUMRER OF DIGITS?®,
YTHE TRANSACTICNS HAVE BFEY PRNCESSED IN GROUPS CF 800.°,
vCOULD MCT FINC VIC NUMBER IN VENDOP ADDRESS FILE®,
1.0 FD ATTPIRUTE®,
*AD AUD ATTRIBUTE®,
"ACD FIXEND ADDSESS VALLE GREATER THAN 15°¢,
'NT MF (3R PME ATTRIBUTES?,
*'£] T ATTRI3UTES®,
‘AN CLD ATTRIBUTE WITH CLAIM NOTICE®,
'CLN CBJECT IF CLAIM NEITHER ™M NOR I,
A3 CAN ATTRIBUTE wITH CANCELLATION NOTICE?Y,
SCAM ATTF IBLTE NCT CF THE PRIPER FIRMY,
'AY DXD ATTRIBUTE?®,
YCLALSE CF 1RD LCAGER THAN 50 CHARACTERS®,
"7 OF CNPIES = C CP >= 100°Y,
*HAVE CLALSE WITH HYPHEN BUT NN PO ATTPIBUTE®,
"HAVE CLALSE WITH A HYPHEN BT FIRST PC NEITHER 1 NDF 2°7,
SFAVE P OJF 1 CR 2 BUT NN CLAYUSE WITH A HYPHEM®,
¥NME 3T EME POINTS Tr AN ATTRISUTE NIT IM THE ENTRY?,
AP EA 4 GF THF PURCHASE ORDER IS NOT BIG EMOUGH EVEN EXTENDEN?);
CECLARE PO_MSG(9) CHARACTER IHITIAL(*SUBSCRIPTION TO BEGIN WITH®,
AR TN CONTINUE ULMTIL FURTHER NOTICE.',
*ANC ALL FUTUFE VCLUYES AS PUBLISHED.',
YALL VILUMES PUBLISKEC AAND A STANDING CRDER FNR FUTUFE VOLUMES.',
Lo T _DUPLICATE CN LNIVERSITY PRFSS STANDING JRDEK.*,
LT ANCT DUPLICATE CN RLAKKET RDER.*,
'D3 0T DUPLICATE CN STANDING NRDER.',
YELEASE QUNTE CN BACK ISSUES.*,
*ELEASE CHAKGE TC STAAFGRD UMIVERSITY LIBRARY®**S DEPISIT ACCRUMT®,
WREPALID') S
DECLARE SHIF_ADCR(80) CHARACTER INITIAL(C® ¢,
YGRIEF DEPARTMENT®,
*STAYFORC JNIVERSITY LIBRARIES?,
»STANFIRD,y CB, 943C5°%,
SSCPIAL DEPARTMENT?,
'STANFNRE UNIVERSITY LIBRARIES®,
YSTANFOKCy CA. 943C5°Y,
'CURPRENT PERINDICALS DESK?',
" STANFORD UNIVERSITY LIBRARIES',
* <TANFNRD, CA, G4305°,
o "MEYEX UNDERGRACUATE LIBPARY?®,
CRIC® STANFOPL UNIVERSITY LIBRARIES?®,

A ruiToxt provided by ER
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*STANFIRDy CAs G43CS5',

"ILANE MECICAL LIBRARY?,

* STANFORD UMIVe MEDICAL CENTERY,

'STANFORD,y, CAe 943C5°%,

*MRSe JACKIE MEYER',

"HUMAMITIES REFERFNCE?',

YSTANFORC UNIVERSITY LIBRARIESY,

YSTANFCRD, C8s 94305°,

'LIBRARY?®,

"FCID RESEARCE INSTITUTE!,

* STANFORD UNIVERSITY?,

*STANFORDy CAe. 943C5°,

*LIPRARYSY,

'FNOD RESEARCH INSTITLTE?®,

*STANFORD 1IMIVERSITY?,

*STANFORDG,y CA. 943057,

'CIRECTOR: ¢,

*STANFORD IN CERVANYY,

*LANDGLT BLPGY,

'7056 BEUTELSBACH BEI STUTTGART®,

'GERMAMY? ,

‘DIRECTNR:?

*STANFORC IN ITALY?Y,

*VILLY S, PANLOY,

'VIA DELLA PIAZZINLA, 43°%,

'FIREMZE, ITALYY,

'CIRECTIR:Y,

'STANFOLEC IM AUSTRIAY,

YSETLERSTATTE 3CY,

*1010 VIENNAY,

TALSTRIAY,

'DIFECTNR :?,

*STANFO2C IN BRITAINY,

"HARLEXTCN MANQF*,

'GLANTHAM, LINCCLANSHIRE?!,

YENGLAND?Y,

'DIRECTIR:Y,

YSTANFORD IN FRAMCE®,

1y BLACE ANATCLE-FSANCE?,

*1OLURS, INDRE ET LCIPEY,

*FRANCE?',

'LIBRARY?,

"MRe Ao BALCRIDCE?",

'HIPKINS MARINE STATICNY,

*PACIFIC GROVE, CA. 9395N0°,

'COCUMENT DIVISICN?Y,

" STANFORC UNIVERSITY LIBRARIESY,

YSTANFI D, CAe €4305')3
CECLARE SHIP_CNLY CHARACTE® [NITIALC'SHIP TO2*);

DECLARE SHIP_RILL CHARACTER INITIAL(*SHIP AWD BILL IN DUPLICATE TN:¢);
DECLARE XXXS CHAFACTEFR, INITIAL(*XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX? ) 3
DECLARE PYP_NRD CHARACTER INITIAL(*P U P CHASE nePopDER®RYS
DECLARE RETURN_MAT CHARACTER INITIAL
'*RETURN WITH MATERIAL D2 USE AS REPOPT*);
DECLARE aBEL_ACTS CHARACTER IMIITIAL(
*ABEL ACCNUNTS KECFEIVABLE COPY?);

CECLARE ABEL_CRIG CHARACTER TIMITIAL (

' AREL CRIGIMNAL [I'IVOICE )3
DECLAPE CONT_RELOW CHAPACTER INITIAL (
' CCATINUED CN ATTACHED FIRM o

CLARPE (ONTINUE CHARACTEP INTTTAL(*CONTIMUATION®) S
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-

CECLARE CFMES1 CHARACTER INITIAL (

"PLEASE ALLIGN THE FORM SO THAT XXXXXXXX® )3
DECLARE 0OPMES2 CHARACTER IMITIAL
*THE X*'*'S ARE IN TRE CATE NOF ORDBER ROX X X4)3

NECLARE STARTPOS FIXED;
CECLARE MCTE CHARACTER INITIAL |

®akdegekkk P| FASE NCTE ko ? ) s
DECLARE PLEAS_CAM1 CHAPACTER INITIAL('PLEASE CANCEL THE?');
DECLARF FLEAS_CAN2 CHARACTE® IMITIAL('ORDER INDICATED ARNVF®);
DECLARE CLAIM_NOT(1) CHARACTER INITIAL

'  CLAIM NOTICE  *y'CLAIM FOR INVNICE *);
DECLARE CEALER_REPCRT CHARAGTER INITIAL (*DEALER REPORT®);
NECLARE RUSH_MSG CHARACTER INITIAL (*PLEASE RUSH');
CECLARE RUSK_UNDER CHARACTER INITIAL (°'___________ ")
NECLARE CAN_ORD CHARACTER INITIAL (*CANCELLATION NOTICE®);

ATTR_MNUEM_NO:
PROCEDURE(S) FIXED;
/7% TFE PRNOCECURE WILL COMPARE THE CHAPACTER STRING S WITH
THE ATTR_LIST CF CHARACTER STRINGS UNTIL A MATCH (S
ENCOUNTEREDs THE VALUE OF THE ARFAY PNIMTER WILL BE
RETURNEL . IF A MATCH IS NOT EMCNOUMTERED A VALUE OF -1
WILL BE RETURNED. */
CECLAKXE S CHAPRACTER;
DECLARE I FIXED;
BU T =1 Ti) 1433
IF S = ATYR_LIST(I) THEN RETURN I3
ENDS
RETURN -1
ENE ATTR_MANUEV_NC

ATTREX IST:
PROCFDURE(ATTRAC,LCC) FIXEDS
/% ATTRNC IS THE NUMBER OF THE ATTRIBUTE,
LOC IS THE LCCATINHN OF THE EMTRY It} THLOCK,
THE PRNCECUKE WILL RETURN A VALUE OF 1 IF
THE ATTRIBUTE EXISTS IN THE ENTRY 0Ok O IF
THE ATTRIEUTE CCES NOT EXIST, */
CECLAPE ATTRPNC FIXECS
CFCLARE LOC FIXELS
DECLARE MSKBYTE FIXELS
CFCLAPE MSKBIT FIXECS
DECLAKE MASK(7) EBIT(83) IMITIAL(12896493291698949241)3
MSKBYTE = (ATTRNC = 1)/8 + 4 + LOC;
IF T3LOCK(LOC+2) < (YSKBYTE-LOC-3) THEM FETURN 03
MVSKBIT = (ATTRAC - 1) MOC 83
IF (T3LOCK(MSKBYTE) & MASK(MSKBIT)) = 0 THEN MSKBIT = 03
ELSE MSKEIT = 13
RETURY ~MSKRIT;
ENC ATTREXISTS

ATTRFHD:
PFOCEDUFRE (ATT2ANC,LCC) S
/% ATTRKGO IS THE ATTRIBUTE NUMBEP,

LCC IS THE FIRSY LOCATION OF THE EMTRY IN THLNCK,
THE PPOCEDURE TESTS TU SEF WHETHFR IR NAT AN
Al ATTRIBUTE EXISTS WITHIN AN ENTRY ANMD IF IT
NOES THEN ATTPLEMN WILL CONTAIM THE LENGTH OF
ATTRIRUTE, ATTRLCC ITS LOCATINM II! TRLOCK,
1HOSETS THF NUMBER NF SETS IN THE ATTRIBUTE, AMD
MOELMYS THE NJMBER OF ELEMENTS. IF THE ATTRIBUTE
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DOES NOT EXIST ATTRLEN WILL RE SET T0 ZFRO. */
CECLAREC ATTRNN CHARACTER;]
DECLARE LOC FIXECS
DECLAKE J FIXED;
CECLAKE BITS FIXED;S
DECLARE I FIXED;
CECLARE MULT FIXED;

J = ATTt _MAYEM_AC(ATTRANG);
IF J = -1 THEMN C0O3
ATTRLEN = 03
GO TO EMD_ATTPFEND;
END;
ATTRLFY = ATTREXIST(J,LCC) S
IF ATTRLEMN = 0 THEN GO T3 END_ATTRFMDS
RITS = Cj
pC I =1T7TC0J - 13
BRITS = BITS + ATTREXIST(I,LOC) ;
ERDS
MULT = BITS%6 + TRLCCK(LAC + 3) & LIC + 43

ATTPLIC = SHLITBLOCK(MULT)y8) + TBLOCK(MULT + 1) + LOC;
ATTRLEN = SHL{TBLOCK(NULT + 2),8) + TRLOCK(MULT + 3)3
“OEL 1TS = TBLOCK(NULT + 4);

NCSETS = TELOCK(NULT + 5);

SHD_ATTRFHD: RETURN;
ENC ATTRENC;

DEC_TC_BINZ

FROCEMIRE (KyLCC) FIXECDS
/% THE PROCEDURE TAKFS A CHARACTEF STRING OF K PNSITIVE
DECIMAL CHARACTERS STARTING AT LNC AND RETURNS
TFE FIXEC RINARY REDRESENTATINM OF THE NUMBEP */
DECLARE [ FIXECS
NECLAZE K FIXECS
DECLARE TEMP FIXED;
CECLAZE LODOC FIXED;
CECLART TENMP2 FIXED;S
TEMP = 0§
tc 1 =173 Kj
TEMP2 = COPEBYTE(LCC + I -1) & “F¥;3
TEMP = TEMP%10 + TEMP2;
ENDS
RETURN TENP;S

shE CRC_TO_BINS

SPRTIT:

Q

PROCEFDURE (KyARRAY1,ARPAY2);
/% THC PRCCEDURE SKRTS THE ARRAY STARTING AT ARPAY1 UF
SIZE K IN ASCEADING CRDER MOVING THE ELEMENTS AF
TFE ARRAY STARTING AT ARKAY2 AS THE ELEMENTS NFf THF
FIRST AQRAY MIVE. S ox/
CECLARE K FIXED;S
CECLARE AFRAY1l FIXEC;
DECLARE ARRAY?2 FIXEC;
CECLARE TEMP1 FIXECS
DECLAKE TEMP2 FIXELD;
CECLARE I FIXEDS
TEMPl, TEMP2 = Kj
IF K <= 1 THEM RETURNS
L0 WHILE TFMP1 <= TEMF23
TEMP2 = =13
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N I =1 10 TEMPL;
TENP2 = ] = 13
IF (COREWCRD (AFRAYL +TEMP2) > COREWORD(ARRAYL + I)) THEN D03
TEMPl = COREWORC(ARPAY1 + TEMP2);
CCREWORC(APRAY1 + TEMP2) = COREWORD(ARRAYL + I)3
COREWORC(ARRAYL1 + 1) = TEMPL; :
TEMP1 = COREWCRD(ARRAY2 + TEMP2)3
CCREWORC (AFRAY2 + TEMP2) = CCREWNRD(ARRAY2 + 1)3
COREWCRD(ARRAY2 + [) = TEvPL;
TEMP1 = TEMNP2;
END 3
ENES
ENDS
RETURN§
ENC SORTITS

FCRM_CLEAN:
FROCEDURE(K] 9K2 )3
/* CLEAWNS CLT THE PURCHASE CRDER FNRM */
CECLAKF LINE_CLEAN CHARACTER INITIAL(? ')
DECLARE (I yK1,K2) FIXEL;
DO I = K1 TO K23
LINE(I) = LINE_CLEAN] {LINF_CLEANVILINE_CLEAN
UNDERLIME(]I) = O3
ENDS
END FCPM_CLEANS

PLT_FORM:”

FRIC.EDURE}S

CECLARE (I¢KoeZ) FIXEDS

K=03

DC Z = C TN SUPERLINE-1 8Y 18;

DN 1 =1 TO 183
NUTPUT = LINE(I+2);
I[F UNDEPLINE(I+2) -= 0 THEN DO;
DUTPUT (L) = "+ JLIME(3T4K)

K = K+13
EnNe s
END3
N1 =1T0 23
JQUTPUT = LINE(G);
ENEDS
EMDS

ENC FUT_FORM;

MSC_L INEUP e
PRNCECURE(MSGMANE, IT,START_PNS,SIZ) 3
DECLARE MSGNAME CHARACTER;
DECLARE II FIXED:
DECLARE START_F(CS FIXEC:
DECLARE SIZ FIXED;
CECLARE TEMP FIXECS
DECLARE TEMP2 CHARACTFR;
TEMP = LENGTH(MSCNAME) S
IF TEMP < 1 THEN RETURN;:
IF TEP > SIZ ThEN TEMP = SI7;
TEMP2 = SHUBSTR(LINEC(II) 20, START_PNOS) | ISUBSTRIMSGNAVE N ,TEMP) ;
LINE(II) = TEMP2||ISUBRSTRP(LINE(II)ySTART_PNS+TEMP);
RETURN 3
ENC MSG_LINEUP;
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TEXT_L INEUPS

PROFEDURE(TEXTLCC,TFXTSIZE,II,FIRSTCHAR,LINESIZE) FIXED;
/* THE PROCEDURE TAKES A BIT(8) ARRAY OF TEXT STARTING AT
TEXTLOC AND CF SIZE TEXTSIZE AMD ATTEMPTS TO PLACE
IT IN THE CHARACTER STRING LINE(II) STARTING IN
CHARACTER POSITICN FIRSTCHAR., THE LENGTH OF THE:
SUBSTRING IS LINESIZE. [IF THE ARRAY IS TOO BIG IV
WILL BF CLT AT THE LAST PNSSIRLE SPACE DR HYPHEN AND
THE REMAINDEP CF THF STRING WILL BRE FILLED WITH SPACES.,
IF THE STRING LENGTH IS BIGGER THAN THE ARRAY THE
UNUSED PORTICN CF THE STRING WILL BE FILLED WITH
SPACES. UPCM EXITING THE PROCEDUPE WILL RETUPN THE
. MUMBER CF RYTES PUT INTN THE STRING FRIOM THE
ARR2Y, IN THE SPECIAL CASE WHERFE THE FIRST BYTE
NCT ABLE TC FIT INTD THE STRING IS A SPACE, THE

. PROCEDUPE WILL GO AHEAD AND PUT THE REST OF THE
ARRAY INTO THE STRING AND PRETEND IT HAS ALSO PUT
THE SPACE INTN THE STRING. ®/

CECLARE TEXTLOC FIXEDS
DECLARE TEXTSIZE FIXECS
DECLARE II FIXED;
CECLARE FIRSTCHAR FIXECS
DECLARE LINESIZE FIXEC;
CECLARE CIFF FIXED;
CECLARE INSIZE FIXECS
DECLARE GLTSIZE FIXEDS
CECLARE I FIXED3

DIFF = 15

INSIZE = TEXTSIZE - 13

IF TEXTSIZE > LINESIZE THEN D3
INSIZE = LINESIZE - 13

it

DIFF = 2;
, IF COREBYTE(TEXTLCC + LINESIZE) = 40" THEN GO TN LIMEUP;
DIFF = 13

DC WHILE INSIZE > 03
IFf CORERYTE(TEXTLCC+INSI 2E)
IF CNPREBYTE(TEXTLOCH+INSIZE)
INSIZE = INSIZE - 13
END;3
PETURN O3
END3
LINEUP: OUTSIZE = LIMESIZE - 13
I=SHL(OULTSIZE-TNSIZE=1424) +(CCREWIRD(SHRUADDP. (L INE( 2) )9 2) VEVFFFFFF"™) 3
CALL MSG_LIMEUP(I,II,INSTIZE+FIRSTCHAR,LINESIZE);
CALL MSG_LINEUP(SHLUINSIZE24)4TEXTLNC,IT,FIPSTCHAR,LINESIZE)
RETURN INSIZE + DIFF;
END TEXT_LINEUP;S

BYTE(® %) THEN GO T0 LINEUPS
BYTE(*=*%) THEN GO T0O LINFUP;

TJEXT_WIPE:
FROCEDURE(LDC,LNG) FIXED;

o /* THE PROCECURE VAKES TEXT IM BIT(8) FORM OF SIZE
LNG STARTING AT LOC IN TBLOCK AND EXAMINES IT FOR
4 SIGNS. TEXT RESIDING BETWEEN PAIRS OF # SIGNS
wILL BE DELETEN, 1IF THERE ARE NOT AN EVEN NUMBEP OF
# SIGHNS A SIGN AT THE END NF THE TEXT WILL BE
ASSUMED. IF THERE IS MO TEXT BETWEEN A PAIR 0NF
# SIGNS THREE CCTS WILL BE INSERTED AND ALL
REMAINING TEXT wILL BE DELETED. IN ALL CASES THE

ER&C # SIGNS THEEMSELVES WILL BE DFLETEND. UPON EXITING

T THE NUMBER OF BYTES REMAINING IN THE ARRAY WILL

DL VT TR, < ¥ ror R P IPy, gy
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RE RETURNEC, */

DFCLARE SKIP FIXED 3

CeCLAvE L FIXECS

DECLARE SWC FIXEDS

CECLAKE LOC FIXEDS

CECLARE LNC FIXELS

DECLARE I FIXED;S

SWC = 13 L = 9693 SKIP = 03

pc I = 0 TC LNG - 13

IF TALOCK(LOC + 1) = %“78% THEN D03

IF L+l = 1 THEN GO TO DOTS3
IF L > 1 THEN LySWC = I3

ELSE DO
SWC = 03
SKIP =1 = 1. + 1 + SKIP;
L = 9563
ENDS
END3S
ELSE IF SWC = 0 THEM TBLOCK(LNC+I-SKIP) = TBLOCK(LOC+I);

ENDS
[F L = 562 THEN RETLRM LNG - SKIP3
FLSE FETURN L = SKIF;
DrTS: I = LOC + I = SKIP;
TRLOCK( T - 1) = "a4B";
TELACK(I) = "48%;
TRLOCK(T + 1) = M4RY;
RETURM L + 3 = SKIP3S
EAND TEXT_WIPE;S

ERRCKS
EROCEDURE (N9 ENTRY_ADCR);
/* TFE PROCEDLFE TUTPUTS ALL ERKGR MESSAGES ON NUTPHT3 */
FECLARE (MO, TENENC) FIXEDS
DECLARE ENTRY_ACCK FIXEDS

IF ENTRY_ADDR = =1 THEN D03
ALTPUT(3) = ERRZTR_MSG(ND=1);
RETUSNS

ENDS

CALL ATTRFEND (YID',ENTRY_ADDR)S
TEMDPHN = DEC_TO_BIN(TBLHCK(ATTRL0C+2)90+ATTRLOC+3);
CLTPLT(3) = ERRCR_NMSGINC-1)L]|* FAR IC = ¢ | | TEMPNO S
ROTURN 3

EANC EFROF 3

PASS_ATTR:
EROCERUF E(LOCySIZE 9 START,NVFSWCySW2) 5
/% ThE PRNCECUKE TAKES TEXT AND PUTS IT IN AREA 4 OF THE
PUUPCHASE CRDER FORM, THE INFOPMATYIAN STARTS IM LNC
AYD IS OF SIZF SI1ZE. [IF SW2=0 THF TEXT WILL START 0N
A NE4 LINE AT PCSITINN START WITH FVERY OTHER LIME
STARTING AT FOSITION NVFSWC, IF SW2=1 THF TEXT WILL
START START PASITIONS AFTER THE TEXT IN THE CURPENT
LINE ANC EVERY CTHFER LINE WILL START AT POSITINN
IVFSWC . x/
CECLAKE L2C FIXFO3
DECLA%XE SIZE FIXEOS
DFCLARE START FIXEDS
CECLARE CVFSWC FIXECS
o DECLAFE (Sw2,1) FIXECS
ERiC‘lF SwzZ = 0 THEN D3

IToxt Provided by ERI
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SUPERLINE = SUPERLINE + 13
STARTPCS = START;
END;
ELSE IF STARTPCS 4 START >= LINE_END (SUPFRLINE) THEN D7
SUPERLINE = SUPERLINE + 13
STARTPCS = OVFSWC;
END;
ELSE STARTPOS = STARTPLS + START;
CONTINUES IF SUPFRLINE = 18 THEN DO;
CALL FCRY_CLEANM(24436);
DAL =1 TO 63
LINE(1429)
LINECI+11)

SUESTR(LINE(TI429)50443)] |SUBSTR(LINE(I+11),43)3
SURSTR (LINE(I+11),0,43) | |SUBSTRILINE(I+30),43)3

END3
LINE(36) = SUASTRILINE(36),0,1)]1SURSTR(LIMNE(1B)s1)3
LINE(21) = SUBSTR(LINE(21),0,54)} |SUBSTRILINE(3)y54);
LINE(24) = SUBSTR{LINE(15)40,43)] |SUBSTR(LINE(24),43);
LINE(25) = SULBSTR(LIME(17)90943) ] 1SUBSTR(LINE(25)443)3
LINE(16) = SURSTRILINFE(2),0,43)]|SUBSTRILINEE(16),43)3
LIME(LT) = SUBSTR(LINE(2)40,43)|]SUBSTP(LINE(LT),43 )3
LIME(18) = CCNT_BELOW| | SUBSTR(LINE(18),43);
SUPERLINE = 263

END;

IF SUPERLINE > 35 THEN RETURM;
Sw2 = TEXT_LINEUP(LCC ySTZE,SUPERLINE,STARTPNS,L INE_EHD{SUPEFLINE)
-STARTPNS) 3
STARTPNS = STARTPCS + SW2;
IF Sw2 = SIZE THEN FE TU2N;
ELSE 003
SUPERLINE = SUPEFLINE + 13
STARTPNS = NVFSWC;
SIZE = SIZE - SW23
LAC = LCC + SW23
GO TD CONTINUE;
END;
ENC FASS_ATTR;

PLNC:
PPOCEDURE(LOC, LISTA,LISTR,LISTSIZE) FIXED;
/* TFE PROCEDURE CCMPARES THE EMD MAFK SPECIFIED
RY LOC WITH THE ELEMENTS OF LISTA AND IF A MATCH IS
ENCOUNTERED REELACES IT WITH THE CORRESPNNDING ELFMENT
CF LISTR AND RETURNS 0. IF A MATCH IS NOT FOUND, THE
CHARACTER FCLLTWING THE END “ARK IS REPLACED WITH THE
FIRST ELEVMEAT FF LISTA ANMD 1 IS PFTURNED. */
NECLARE LCC FIXEES
DECLARE LISTA FIXEDS
CECLAPE LISTR FIXEDS
CECLARE I FIXEDS
DECLARE LISTSIZE FIXENS
DC T = 0 TC LISTSIZF - 13
IF COREAYTE(LRC) = COREBYTE(LISTA+I) THEN GN TC FNUNN_IT
EANDS
CrREIYTE(LCC+4L) = CCRERYTE(LISTA) S
CETURM 13 ~
FCULNC_IT: COREBYTE(LCC) = CORERYTE(LISTR4I);
RETURE 03
EMC PUNCS

S AIP_TT_UP S
ERIC bR CERIPE(LICy STZE,SHL) 3
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CECLAKE (LOC ySIZE,Y, SW1) FIXED;
/% THIS IS JUST SIMILAR CNDING CONDENSED IN A PROCFDURE */
Y = PUNC(Q+LCC+SIZE-1,ADDR(PMN2A)ADDR(IPN2B), 6)3
SIZE = SIZE + Y;
IF Y=1 & TBLCCK(LNC+SIZE=1)=BYTE(*,*) THEN DN;
IF (TBLOCK(LOC+SIZE=2) & “CO")=1 & |
(TBLOCK(LOC+SIZE=2) &WFO") =~= 1 THEM SIZE=SIZE-Y;
ELSE TELCCK(LCC4STZE=1) = BYTE(', ');
END 3
CALL PASS_ATTR(CHLOC,SIZE,SW1,OVF,1);
RETURNS
EMC WHIP_IT_UP;

PAREN:
PROCECURE (X1ly X213
/% THE PROCECURE ENCLOSES THE TEXTY STARTING AT ATTRLOC + 3
IN TBLOCK AND OF SIZE ASIZE WITH THE SYMBOLS IM X1 AMD
X2, MODIFYING ASIZE AND ATTRLNC IN THE PROCESS. */
CECLAFE X1 FIXED3
DECLARE X2 FIXELCS
TELOCK(ATTRLCC+2) = X113
IBLICK(ATTRLOC + ASIZE +43) = X23
ATTRLCC = ATTRLCC - 13
ASIZE = ASIZE + 23
PETHIRM S
ENC PARENS

/* INITIALIZATION */

TINBLCCK oPINBLNCK,, AINBLNCK = -1
= ARCR(TBLACK);S
SUPERLIMNE = 33
CALL FRRM_CLEAN(0,23)3%
CaLL MSG_LINEUP(CCBT[NUE,IQ,ZQ,IZ):
CALL “SG_LINEUP(CDNTINLE021o29712)3
CALL MSG_LINEUP(OPNES1,1,20,443);
CALL MSG_LINEUP(GPNESZ92vl7,46)3
caLL MSG_LINEUP(SUBSTR(XXXS,O,B),3,55,8);
DC I =1 TC 43

CALL PUT_FCRN}
END S
K = 1%

/* SET 4P SOPT FILE OF TPANSACTIONS FOR SOiP TIMG */

END_CF_RECOFD:  TINBLOCK = TINBLOCK + 13

TBLNACK = FILE(1,TINBLCCK) 3

J = G
SURT_CONT: DO WHILE TBLCCK(J) ~= BYTF('C')s
CALL ATTRFNC(*PR(C*,J);
IEF ATTRLEN = O THFN GO TC ERRARL;
IF (TBLOCK(ATTRLCC+#3){uUC) = BYTE(*'P') THEM PRO_VALUF = 13
FLSE IF (TBLCCK(ATTRLOC4+3){UC) = BYTE(®S*) THEN PPO_VALUE
ELSE IF (TBLCCK(ATTRLOC+4) [UC) =BYTE(*N*) THEN PRM_VALYE =
ELSE IF (TBLCCK(ATTRLAC+4)|UC)=BYTE('L"') THEN PRO_VALUE
ELSE GC TC ERFCR2;
CALL ATTREND('VID?yJ) 3
IF ATTRLEN = O THEN GN TO ERROR3;S
RASE = 03
TEMP = TBLOCK{ATIRLOC + 33| UC;S

SNl
-e 90
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IDSIZE = TRLCCK(ATTRLOC + 2) - 1;

IF TEMP = BYTE('A') THEN BASE = ABASE;

ELSE IF TEMP >= BYTE('0') THEN DN;
ATTRLOC = ATTRLCC - 13 ‘
ICSI2E = ICSIZE 4+ 13

END;

Fl SE IF TEMP = BRYTE('B?') THFN BASE = BBASE;

ELSE GN TN ERRMNRG;

IF (IDSIZE=0)|(IDSIZE~=4 & RASE~=0) | (IDSIZE>S & BASE=0) THEN

G2 TG ERRCRS53
VENDIC = CEC_TC_BIN(IDSIZE,Q+ATTRLAOC*+4)
SORT_KEY{K) = SHL(PRO_VALUE,18) + BASE + VENDID3
SIRT_LOCIK) = SHLITINBLOCKy16) + J3
K=K+ 1;
IF K > KMAX THEMN D3

TSAVE = TINBLCCK;S
JSAVE = J3
MAXSWC = 13

CALL EPROR(6,~1)3
6N TO END_CF_FILES
ENDS
ERFUF_RET: J = J + SHLUTALACK(J)8) + TILIACK(JI+1)3
IF J > 7186 THEN GC TN END_OF_RECNRD;3
ENDS
IF TBLOAK(Y + 1) = BYTE('RY) THEN GO T END_OF_KRECCRD;S
FLSE 60 TO ENC_CF_FILES

E+RCFE: EF = ER + 13
EFRRCR4: FR = ER + 13
EFRCFP3: ER = ER + 13
EFRCF2: ER = EP + 13
ERRCR1: EP = ER + 13

CALL ERROR(ERJ);
£rF = C3
GC TN ERROP_RET;
END_CF_FILE: K = K = 13
LASTTBLK = TINBLOCK;S
CALL SCRTIT(K,SFR{ACDR(SNART_KEY)y2)y SEROADDR(SDRT_LOC )23 )3

/* T2 AISACTICNS SNRTED - PRINT VENDOR ADDRESSES */

CC KV = 1 T3 K3
TEMP = SHR(SORT_LOC(KV),16);
IF TEMP —~= TINBLCCK THEN DN;
TINBLOCK = TEMP3
TBLLCK = FILE(1,TINBLOCK)S

END S
LCCC = SORT_LAC(KV) & "FFFF"3
J = VASAV3

IF SORT_KEY(KV) = SOART_KEY(KV-1) THEN GO TG VA_PRINT;
FORMCNT = 323
I[F PIMBLOCK = O TEEN GC TN P_IM;
PINBLOCK = 03
CCNT_SRCH: PBLCCK = FILE(2,PINBLOCK) 3
NUMPTRS = SHL(PBLCCK(7186)48) & PBLNCKIT1AT)S
MXTBLK = SHL(PBLCCK(7184),8) + PBLOCK(T185)3
P_IN: TENFFTR = T7184;
DD J = 1 TO NYUMPIRS;
TEMPVEND = (SHL(PBLCCK(TEMPPTR=-3),16) & "30000") +
SHL { PBLOCK (TEMPPTR=2) 48) + PRLACK(TEMPPTR-1);

Q IF TEMPVEND = (SNRT_KEY(KVI&"SFFFF®) THEN GO TN FAUND_IT;

ERIC TEMFPTR = TEMPPTR - 53
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EMOS

IF NXTBLK = 0 TFEN GC TJ FRRORT;S
PILBLCCK = AXTRLK;

GC T CCNT_SRCH;

FCUND_IT: Y = ShR(PRLAOCK(TEMPPTR-3),2)3

JyVASAV = SHL(PBLNCK( TEMPPTR=5) 48) + PBLOCK(TEMPPTR=4)

[F Ya= AINBLCCK THEN DO
AINBLNCK = Y;
ABLCCK = FILE(2,AINBLNCK)
ENDS
VA_PRINT: IF FCRNCAT == 32 THEN GO TO PI_PRINTS
CALL FCFM_CLEAN(1,18)3
FOFMCNT = C3
HNELMTS = ABLICK(J);

J=J +13
DN 2 = 1 TO NIELMTSS
Y = ADDF(ASLOCK(J+1));

ASIZE = ABLCCk(J)s
CALL TEXT_LIMEUFP(Y ASIZE.1042,7,31);
J = J # ASIZE + 13

=ND 3

CALL PUT_FDRM;

VENDO* ADDPRE $S PRINTEL - PREPARE -JRCHASE DRDER QUTPUT

PC_PRINTS
CALL FORM_CLFEAN(1,12)3
SUPEPLINE = 33
UNDERSWC = 373

/*  NAME OF  FrieM */

TKV SHR(SORT_KEY(KV),18);
VKV = SCRT_KEY{KV) & "™3FFFF";
IF TKv=1 THEN DC;
CALL MSG_LINEUPIPIIR_NRNy1421,428):
CALL MSG_LINEUP{RETURN_MAT,43,16,37);
ENDS
ELSE IF TKV=2 THEP CO3S
CALL MSG_LINELP(CAN_MRDy1425420)3
CALL MSG_LIMEUP (CAM_TRDy3925,20);
ENDS

ELSE IF TKV=2 THEN CALL MSG_LIMEUP(DEALER_REPNKT3427,14);

/* CATE CF CRCFR */

CALL ATTRFNC('FD*yLOCT)
IF ATTRLEN = O THEN GT TC ERRNORE;
CALL TEXT_LINEUP(S+ATTRLNC+3,TRLOCK(ATTRLOC+2),

345541003
/* NDRCER  WNUMBEF %/

CALL ATTRENC('ID®,LCC) ;S

CALL TEXT_LINFUP(Q ¢+ ATTRLOC#3,TBLUOCK(ATTRLNC+2),
3y T2 - TRLCCKIATTRLCC+2),TBLOCK (ATTRLNC+2));
/* SHIP TG AND BILLING INSTRUCTIOMS x/

IF TKV = 2 THEN D23
CALL MSG_LINEUP(NCTE,12y444930)3

*/
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CALL MSG_LINELP (PLEAS_CAN1,14450417)3
CALL MSG_LINEUP(FLEAS_CAN2, 15,48, 21);
GO TO PRICES
END3
CALL ATTRENC(*ADC*,LCCC)S
IF ATTRLEN = 0 THEN GO TQ ERRNRY; '
IF (TBLOCK(ATTRLOC+2) > 2 & TBLOCK(ATTRLOC+3) = "Flw &
TBLCCK(ATTRLCC#4) = "F6™) = 0 THEM 003

/* FIXEC ANDRESS */

L= CEC_TO_BIN(TBLACK(ATTRLCC+2) 4 Q+ATTRLOC+3)3
IF Z > 15 THEN GC TO ERRNR10;
IF SHIP_ADDR_PTS(Z) - 100 > O THEN
CALL MSG_LIMFUP(SHIP_ONLY,12455,8)3
ELSE DO3
CALL MSG_LINEUP(SHIP_BILLs12,44,430)3
CALL MSG_L IMEUP (XXX Sy 189 44430);
ENDS
TEMP = SHIP_ADDR_PCS(Z) MOD 1003
TEMPSIZE = SHIP_ADDR_PNS(Z+#1) MOD 100 - TEMP3
D0 Z = 0 TC TEVFSIZE - 13
CALL MSCG_LINEFUP(SHIP_ADDR(TENP+Z) 1347 +44+31)3

ENDS
END3
ELSE CO3
/* VARIABLE ADDRESS */
CALL MSG_LINEUP(SHIP_CALY12,55,8)3
27 = ATTRLOC ¢ 53
Y = 133
DO WHILE Z <= ATTRLOC + 3 + TBLCCK(ATTRLOC+2)3
TEVMP = 13
DO WHILE TBLOCK(Z) ~= "5E%;
1 =1+1;
EMCS

TEMPSIZE = 1 - TEMP3
CALL TEXT_LINEUP(Q*TEWP,TEMPSIZE’Y,44,30)3

7 =1+13
Y=Y + 13
END 3
ENDS
/* TOTAL ESTIMATED PRICE x/

PRICE: CALL ATTRFND('FR*,LOCO) S
IF ATTRLEN=0 THEM CC TC VEMONUM;3
CALL TEXT_LIBFBP(G+ATTRL0C+3,TBLOCK(ATTRLQC+2)9
18410422) 3

/* VENDOR AUMBER 4
VENDNUM: CALL ATTRFANC(*VID*,LOCN)S
CALL TEXT_LIhELP(C+ATTRLQC+39TBL0CK(ATTRL0C*2D9
18,41-TBLCCK (ATTRLNC+2) o TBLOCK(ATTPLOC+2)) 3
/* CHECk TO SEF IF RUSH */

ERIC CALL ATTRFND('VSF*,10C0);
IF ATTRLEN < 7 THEN GO TO GET_ME;
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IF (TBLOCK(ATTRLCC+3) {UC)~=BYTE(*R*) THEN GO TN GET_ME;
IF (TBLOCK(ATTRLCC+4) |UC)~=BYTE('U*) THEN GO TO GET_ME;
IF (TBLOCCK(ATTRLCC4S)]UC)-=RYTE(*S*) THEN GN TO GET_ME;
IF (TBLOCK(ATTRLCC+A) {UC)~=BYTE(*H*) THEN GO TN GEY_ME;
CALL MSG_LINEUP(RUSH_MSGy4yeh,l1l1);

CALL FCRV_CLE2N (LMDERSWC,UNRERSWC )3

CALL MSG_LIYEUP(RUSH_UNDEK o UNDFRSWC 965911) 3

UNDERSWC = UMDERSWC + 13

UMDER LINE(S) = 13

SUPEFLINE = 4

/* GET MAIN EilTRY P PURCHASE ORDER MAIN ENTRY %/

GET_ME: CALL ATTRFAC(*ENMES, 1 NCD);
IF ATTRLEN = C THFN DN;
CALL ATTRFANC(*ME*,LNCN)
IF ATTRLEN = O THEN GC T FRRIRLL
END S
IF (TRLCCK(ATTRLZC42){UC)=BYTE(*T*) THEN NVF = 113
ELSE CVF = 73
Y = 13
OC TENMF = 3 TC ATTQLEM-1;
IF TELOCK(ATTRLAC + TEMP) >= BYTE('0°') THEN DN;
ASIZF = ATTRLFN - TEMP3
Y = DEC_TC_ABIN(ASIZE,D) + TEVD);
TBLIACK(ATTRLOC + 2) = TBLICK(ATYRLNC + 2) - ASIZE:;
TEMP = ATTFLEN
END
ELSE TBLOCK(ATTRLGC+TEMO) = (V3ILOCK(ATTRLOC+TFMD) |UC);
FD;
CALL ATTRFND(SHL(TALOCK(ATTELNC+2)=1,24)4¢0N +
ATTRLIC ¢+ 3,LCCT);
IF ATTFLEN 0 TECN G T ERRNR23;
NN WHILE Y ls
ATTRLC AYTPLCC + TRULNCK(ATTRLOCH+?) + 33
Y =YY - ’
eNCs
ASIZt TEXT_WIPE(ATTRLNCH+3,TSL ICKIATTRLNC+2)) ;
ASIZE ASTZE+PURC(CH+ATTRLICHASIZE+2 ,ABDRIPNLA)yADDR(PNM1IB),6) ;
CALL PASS_ATTR(Q4ATTPLOC+3,ASIZEy T9WVF,0);

-tV

/* BOMY OF ARIBLIDGRAPHIC INFIRMATINN x/

[F QvF ~= 11 THEN BC;
CALL ATTIFND (T *,101CO) 3
IF ATTRLEN = O ThEN GO T ERRNOF12:
ASIZE = TEXT_WIFE(ATTRLIC+3,TRLACKIATTRLIC+2) )
AS IZE=AS IZE+PUMC (C+ATTRLNC+ASIZE+2,ADDR{PNLA) yADDR(PNMLB) 46 )3

nvF = 23
CALL PASS_ATTR(Q+ATTRLOC+3,ASIZE,11,WWF,0);
ENDS a

IF CVF ~= 2 THLN NVF = 113
IF TKV = 2 THEr GY 10 ENITIOM:
CALL AVTRFNC(®PT® ,LCCC)3
IF ATTFLEN -~= C THEN DNg

IF TRLOCK(ATTRLLC+3) = BYTE(*<®) THEN DD

IF (TBLECCK(ATTRLICHG)ENCO™) ="30" THEY
TBLCCK (ATTRLOC+4) = TRLOCK(ATTRLNC+4) JUC:
EAD3
ELSE IF (TBLOCK(ATTIRLIC+3)EMCO") ="80" THEN
ERiC‘ THLOCK (ATTPLAC+3) = TBLOCK(ATTRINC+3){UC
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ASIZE = TEXT_WIFE(ATTRLOC+3,TBLOCK(ATTRLOC+2)) 3
ASIZE=ASTIZE+PUMC(Q+ATTRLOC+ASIZE+2,ADDR(PN1ADADDR(PN]13),6) 3
CALL PASS_ATTR(GCH+ATTRLNC#3,ASIZE,2,0VF,1);
ENDS
ECITICN: CALL ATTRFMC('ED*,LOCO)S
IF ATTPLEN —~= 0 THEMN DO
CALL PASS_ATTR(C+ATTRLOC+3, TBLOCK{ATTRLNC+2) 929y IWF,1);
END3;
CALL. ATTRFND('PP*,LCCAO) S
IF ATTPLEN == 0 THEN DN3
SWl = 23
Doy 1 1C NCELMTS
A -1
CSIZE = TRLLCOK(ATTRLCC+2) s
PP_LCOP: 2 =171 ¢+ 13
IF Z = SI1ZE TEEN GO TN PP_CONT
IF TBLOCK(ATTRLOC+3+4Z)-= BYTE(*;°%) THEN GO TN ppo_{ 0P}
IF Z = O THEN GO TN PP_CONT 3
TILNCKI(ATTRLCC+34Z) = BYTE('y,*)
CALL PASS_ATTR({Q+ATTFLOC+3,7+1,SW1,0VF,1);
NO WHILE TPRLOCCK(ATTRLNC+4+Z2) = BYTE(® *);
Z =17+ 13
EMNDS
Skl = 13
PP_CONT: IF Z = SIZE THEM 7 = -13
IF Y = NGELMTS THEN
CALL WHIP_TT_UP(ATTRLIC#44+74,STZE-Z1~1,SW1);

ELSE DO

SIZE=SI7E+FUMC(Q+ATTRLOC4SIZE+2, ADDR(PMNIA),ADDF (PP 13B),
€)s

CALL PASS_ATTR(Q4ATTRLAC+4424SIZE=Z-1ySH)1yNVF ,1)3
SW1 = 13
ATTRLOC = ATTELNC +« TBLOCK (ATTRLAC+2) + 23

ENU;

ENC 3

ENN
[F TKV = 2 THEN CC TN NRDER;
CALL ATTREND ( $EUX ', LACO) 3
IF ATTRLEN-=0 THEhL CALL WHIP_IT_UP(ATTPLOC+3,TSLOCKIATTOLAC+2) 1203
CALL ATTRFAC('CS',LCCO);
[F ATTRLEN = C THEMN CALL ATTREMD('D*,L0CN);
IF ATTRLEM ~= 0 THEM D03
ASIZE = TRLACK(ATTRLICH2) 3
ASTZE=ASIZE+PUNC(Q#ATTELOC+AST 7E42,ADDF (OM1A) g ADDZ( PNIR) 571 3
CALL PASS_ATTR(CHATTRLOCH3,AS [ZFy2:sNVF,1)3
Ens
CALL ATTREND (9IMPY,LOCO) 3
IF ATTRLEN —= C THEN DC;
ASIZE = TBLOCK(ATTRLOC+2);
IF TBLOCK(ATTRLTC43)~=RYTE(1<®) THEM CALL PAREN(PYTE(?<*),
BYTE('>1));
CALL PASS_ATTR(G#ATTRLOCH 3,ASTZE,2,VF,1);
FND3
~EVP=(CFREWCRN (SHR (ADDR(LIME(SUPERLIMEY )52 ) ) EMFFEFFFm) — 1;
JTARTPOS =STARTECS4PINC ( TEMP+STARTPOS,ANDP (PN1A),ADDRIPMIB) 96) 3
/% SEFTES INECRMATTON */
OVE = 23
CALL ATTRENC(SSI*,LCCC);
IF ATTRLEN == 0 THEN DG;
Q. ASIZE = TBLCCK(ATTPLOC#2) ;
ERIC IF TBLCCK{ATTRLCC+3) = RYTE(*<') THEN DO;
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ATTRLCC = ATTRLNC + 13
ASIZF = ASIZE - 23
END
IF TBLOCK(ATTRLAC+3)~=BYTE(*(*) THEN CALL PAREM(BYTE(* ('),
BYTE(*)));
CALL PASS_ATTQ(Q*ATTRLUC*3,ASIZEolloOVFoO’3
CVF = 20;
eND
CALL ATTRFAD(ISPCY,LNCD) 5
IF ATTRLEN == C THEN D03
IF OVF=2C THEN DC3
OVF = 23 SW1 = 23 SW2 = 13
EMNDS
ELSE DNs Sul=113 SW2 = 03 FEMD3
ASIZE = TRLCCK(ATTRLOC#2)3
IF TRLOCK(ATTRLOC+3) = BYTE(*<*) THEN D03
ATTRLCC = ATTRLNC + 13
ASTZE = ASI?’F - 23
ENC S
[F TBLOCK(ATTRI GC+#33~=BYTE(*(*) THEMN CALL PAREM(BYTEI ("),
RYTE(*)*) )
CALL PASS_ATTP(C#ATTQLUC*39AS[ZE95N1QWVF95“2’3
ENDS

/* CRDER R SURSCRIPTINN INFIRMATION x/

OFDER: IF TKV = 3 THEHI DOj

CALL ATTRFNC('CLC*yLICN);

IF ATTRLEN = € THEN GO TO ERRNIR13;

TEMP = ATTRLCC + 33

DN WHILE TRLCCK (TEMF) ~= BYTE(*3') &

TEMP = ATTRLNC < ATTRLEN - 135
TEMP = TEMP 4 13

EMCs

IF (1BLNCK(TEMP+1)JUC)=BYTE(*M*) THEM Y = 03

ELSE IF (TBLCCK(TEMP+1)UC)=RYTE(*I*) THEN Y

ELSE GN TC ERRMR14S

CALL MSG-LINFUP(CLA[M_NOT(Y)olo3lyl8):

IF (T3LCCK(TEMP+3)]UC)~=RYTE(*S*) THEN D03
ATTRLEN = ATTPLEN - TEMP & ATTRLOCS
ATTRLCC = TEMEF;

TELOCK(TEVMF+2) = ATTRLEN - 335

ENMD S

ELSE CALL ATTFFAC('CRD*,LOCT)S

END S .
ELSE IF TKV = 2 THEN DN3

CALL ATTRFNC(*CAN',LOCN)S

[F ATTRLEN = C THEN GN TN ERRNR1S;

C2 WHILE NOELMTS > 13

"
vt
.o

ATTRLEN = ATTRLEN = TBLOCK(ATTRLNC42) =33
ATTRLIC = ATTRLIC + TRLACK(ATTRLUOC+2) + 35
NCELMTS = NTELMTS - 13

ENDS

TENF = ATTRLOC#3;

CO WHILE TBLCCK(TEMF) -~= RBYTE('3') &
TEMP-ATTRLCC < ATTRLEMN - 13
TEMP = TEMF ¢ 13

END3S
IF TSLOCKATEMF+2) =~=BYTE(*;') THEM G TJ EFROKLS S
Q IF(TELOCK(TENF+2){1)C)~=RYTE(®S') THEN DC;

ERIC ATTRLEN = ATTRLEM - TEMP + ATTPLOC;
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ATTRLGCC = TEMP;
c TBLOCK(TEMP#2) = ATTRLEN - 33
ND3
ELSE CALL ATTRFAD(*ORD*,LOCO)3
ENDS
ELSE CALL ATTRFND(*ORD®*,LOCO);
IF ATTRLEN = O THEN GC TC ERRORL7;
SW1 = 2; SW2 = 03 OVF = 23 MSGSWC = 03 TEMP = ATTRLOCS
PAREN_REMOVE: IF TBLOCK(ATTRLOC+3) = BYTE(*(*') & )
ATTRLOC-TEMP < ATTRLEN THEN DO3
ATTRLOC, INIT = ATTRLOC + 13
DO WHILE TBLOCK(ATTRLCC+3) -~= BYTE(*)*)3
ATTRLOC = ATIRLOC + 13
END;
FINI = ATTRLCC -13%
D0 WHILE TBLOCK(FINI+3) = BYTE(® *)3
FINI = FINI - 13
END3
1 TBLOCK(FINI+3) = BYVE('-*) THEN DO
MSGSWC = FINI -~ INIT;
IF MSGSWC > 5C THEN GO TO ERROR18;
DC 2 =0 TC MSGSWC - 13
CORERYTE(ADDR(MSGBLOCK)+Z) = TBLOCK(INIT+3+Z);
END3
END;
ELSE DO3
IF SW2 == C THEN CALL PASS_ATTR({ADDR(AND)¢351,0VF,1)3
CALL PASS_ATTR(C+INIT+2,ATTRLOC-INIT,SH1,0VFySH2)3
Swl,SW2 = 13
ENCS
ATTRLOC = ATTRLCC ¢+ 13
0O WHILE TBLCCK(ATTRLOC+3) = BYTE(®* *);
ATTYRLCC = ATTRLOC + 13
END ;
GC TC PAREN_REMNVE;
END;
IF SW2 -~= O THEN DO;
IF MSGSWC ~= 0 THEN DO3
CALL PASS_ATTR(ADDR(AMD) 4341 ,40VF,l)3
SW1l = 13
END3
ELSE D03
TEMP=(CCREWGCRL (SHR (ADDR(L INE(SUPERLINE))2) ) EFFFFFF")-13
STARTPOS=STARTPNS + PUNC (TEMP+STARTPOS yADDR(PNL1A),
ACCR(PNIB),y6);
SH1 = 45
END S
ENC3
INIT = ATTRLCCS
N0 WHILE (TBLOCK(ATTRLOC+3) |UC) -~= BYTE(*C*) &
ATTRLOC-TENP < ATTRLENS
ATIRLOC = ATTRLCC + 13
END3
IF ATTRLOC - INIT >2 | ATTRLOC - INIT = O THEN GO TQ ERROR19;
CALL TEXT_LINEUP(QeINI T#3,ATTRLOC-INIT 59293)3
CALL ATTRENC(*'PC*,LCCC)3
IF ATTRLEN = C & MSGSWC == O THEN GO TG0 ERROR203
IF ATTRLEN ~= 0 THEN DO3
o IKIT,TEMP = 33
ERIC PO_LODP: TEMP = TEVMF ¢+ 13
— IF TEMP < ATTRLEN € TBLOCK(ATTRLOC#TEMP) -~= BYTE(?,?)

i —— e
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THEN GC TC PC_LOOP;

Z = DEC_TC_BINTEMP=-INIT,Q+ATTRLOC+INIT);

IF MSGSWC -= 0 & Z >2 THEN GN TO ERROR21:;

IF MSGSWC = C € Z <= 2 THEN GO TO ERROR22:

IF 2 = 1 THEN DC; “
TEMPSIZE = CCREWORD(SHR(ADDR(PO_MSG(O))y2) ) ENFFFFFF™;
CALL PASS_ATTR(TEMPSIZE,LENGTH(PO_MSG(O)) ,SW1 ,0VF,SW2)3
SW2,SKW1l = 13

END;

IF MSGSWC == 0O THEN DO
CALL PASS_ATTR(ADDR(MSGBLOCK) yMSGSWCoSW1 ,0VF, SW2);
Sh2eSW1 = 13

MSGSWC = 03
END;
TEMPSIZE = COREWOPRD(SHR (ADDR(PN_MSG(Z)) 92) ) ENFFFFFF ";
CALL PASS_ATTR(UTENPSIZE)LENGTH(PO_MSG(Z))ySW19OVF,SW2)3
SW1 = 43
SHZ = 13

TEMPLINIT = TENF + 13
IF TEMP < ATTRLEN THEN GO TO PO_LOOP;
END3

/% SPECTIAL INSTRUCTIONS TO VENDOR */

IF TKV = 2 THEN GO TGO PO_PRINT_IT;
CALL ATTRFNC(*VSP*,LOCO);
IF ATTRLEN ~= 0 THEN 003

SW1 = 25 ShW2 = C3

CALL FCRM_CLEAN (UNDERSWCy42);

D3 Y =1 TC NCELMTSS

CC TEMP = 3 TO TBLOCK(ATTRLOC+2)+2;
[F (TBLCCK(ATTRLOC+TEMP)E™CO™) = "80™ THEN DO;
TBLOCK(ATTRLOC+TEMP) = (TBLOCK (ATTRLOC+TEMP) jUC);

END3
END3
IF SW2 = 0 THEN DO;
UNDER_B = SUPERLINE + 1
UNDER_P = Skl
ENDS
ELSE DCs
UNDER_B = SUPERLINE;
UNDER_P = STARTPOS + SW1l:;
END;

SIZE = TBLOCK(ATTRLAC + 2)3;
STZE=SIZE+FUNC (Q¢ ATTRLOC+S IZE+2, ADDR(PN1A), ADDR(PN1B), 6) 3
CALL PASS_ATTR(Q#ATTRLOCH3 sSTZEoSW1925SW2)3
UNCER_E = SUPERL INE;
DC TEMF = 3 TC SIZE + 23
IF (TBLCCK(ATTRLIC+TEMP) E"CO%) = %CO® THEN NN3
TBLOCK(ATTRLOC+TEMP) = BYTE('_0);
END;
END ;
TEMP = C ¢ ATTRLOC ¢ 33
TEMPSIZE = 03
DC Z = 0 TC UNDER_E - UNDER_B3
SIZE = SU2E - TEMPSIZE;
TEMPSIZE = TEXT_LINEUP(TEMP oSTZE UNDERSWC*+Z,UNDER_P,
LIME_ENC(UNDER_B+Z));
UNDERLINE (ULNCER_B#Z) = 13
Q ' TEMP = TEMP + TEMPSIZE:
ERIC SWL = 43 SW2 = 13
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END;
ATTRLCOC = ATTRLOC + TBLOCK(ATTRLOC+2) + 33
END;
END;
/* VENDOR CATALGG INFORMATION */

CALL ATTRFND(*VCT',L0CO)S
{F ATTRLEN == 0 THEN DQO3
SW1 = 25 SW2 = 03
INIT,TEMP = 33
VCT_LCOP: TEMP = TEMP + 13
IF TEMP < ATTRLEN & TBLOCK (ATTRLOC4TEMP)-~=BYTE("*3*)
THEN GO 7O VCT_LOOP;
CALL PASS_ATTR(Q+ATTRLOC+INIT,TEMP-INIT,
Sh142,Sh2)3
SW1 = 35 SW2 = 13
TEMPLINIT = TEMF ¢ 13
IF TEMF < ATTRLEN THEN GO TO VCT_LOOP;
END;
PC_PRINT_IT: IF SUPERLINE > 35 THEN GO TO ERROR24;
CALL PUT_FORNV;
FCRMCNT = FORMCNT + 13
IF VKV=30 THEN DC;
LINE(1)=SUBSTR(LINE(1),0,21) | |ABEL_ACTS] ]SUBSTR{LINE(1),50);
LINE(3)=SUESTR(LINE(3),0,16)] | ABEL_ORIG! | SUBSTR(LINE(3),53);
CALL PUT_FORM;
FCRMCNY = FORMCNT + 13
END3
GO TO PO_PRINT_END;

ER
ER
EFR
ER

ERROR 242 ER
EFROR23 ¢ ER
ERROR22: ER
ERRNRZ21: ER

ERRQR20: ER ER 13
ERROR19: ER ER ’
ERFOR18: ER ER ’
ERROR17: ER ER

ER
ER

ERROR16: ER
ERRORIS: ER

PR PO S O O SO
1)

ERROR14: ER ER 13
ERROR13: ER ER 13
ERROR12: ER ER 13
ERROR11: ER ER '+ 13
ERROR1O: ER ER 13
ERROR9: ER ER + 13

ERRORSB: ER ER + 13
ERRORT: ER = ER + T;
CALL ERRCR{ER,LOCO);
ER = O;
PO_PRINT_END: IF _MEXSHC ~= O THEN 0O;
MAXSHC =
IF TlNELOCK ~= TSAVE THEN On;
TINBLCCK = TSAVE;
TBLOCK = FILE(1, TINBLOCK) ;
END;
K = 13
Eﬁkg SUPERLINE = 3;
= JSAVE;
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GO TO SORT_CCNT;
END;
END 3

IF PINBLOCK -~= 0 TFEN PBLOCK FILE(2,0)3 /* DUE TO XPL SUBMON */
LASTPBLK = SHL{PBLCCK(2),8) + PBLOCK(3);
TEMP = SHL(PBLOCK(4),8) + PBLOCK(5);
IF LASTPBLK < TEMP THEN LASTPBLK = TEMP;
PBLOCK = FILE{2,LASTPBLK);
FILE(2,LASTPBLK) = PBLCCK;
TBLGCK = FILE(Ll,LASTTBLK);
FILE(1,LASTTBLK) = TBLCCK;
EOF
/%

©

ERIC

Aruitoxt provided by Eic:
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Purchase Order Program Specification for Printing

A,

B.

General Rules

1. The Cancellation Notices should be printed using the same
specifications as for P,O, printing except as noted below in C,

2. The Cancellation Notices should be grouped together following the
P.0.'s in sequence by Vendor number,

Attributes

The following list of attributes will be printec 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.0., indicator (PME)

6, Title (T) (If ME or PME don't point to T, 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 from ORD; else use the descriptor
in CAN,

Detail specifications and exceptions to general rule A-1 above,

(Refer to P,0, specs and form layout,)

1, Print cover sheet with vendor address as per P,0., specs,

2., Name of form (area #l1 in form layout), Print "CANCELLATION
NOTICE: on line 1 and line 3., (centered)

3, Date of Order (area #2). Print as per P,0, specs,

4, Order Number (area #3). Print as per P.0. specs,

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

6., Total Est, Price (area #6)., Print as per P.0. specs,

7. Vendor Number (area #7)., Print as per P,0, 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, T,
(i1f PME or ME don't point to T, TA, or TU), ED, PP, and biblio-
graphic descriptor (from CAN or ORD, See b-9 above)

10, Cancellation Message (use area #5)
line 12: "%k *PLEASE NOTE##*"
line 13: blank
line 14-2: "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 "Type of
Cancellation" in the attribute,

If Type=D then no cancellation transaction is needed.

If Type=R or L then create the cancellation tramsaction,

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,

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,0, 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,0, 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,0, printing except as noted below in C,

B. Attributes
1., All attributes which are to be printed on the P.0. 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 A-l above,

(Refer to P.0, specs and form layout,)

1, Print cover sheet with vendor address as per P.0. specs,

2, Name of form (area number 1 in form layout,)

Check Claim Date attribute (CLD).

a) If object of claim in CLD equals "M" then print "CLAIM
NOTI on line 1. (centered)

b) If object of claim in CLD equals "I" then print "CLAIM 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,0, specs.

4, Order Number (area number 3) same as P,0, specs.

5. Ship to and billing information (area number 5) same as P.0. specs.

6. Total estimated price (area number 6) same as P.0. specs.

7. Vendor Number (area number 7) same as P.0, 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,0, 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_have
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 wethod 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 a:tribute should replace any existing CLD
attribute in the data base, and be added to the CLA attribute,



APPENDIX D

SPIRES Reference Manual
7/25/69




- 126 -

SPIRES Reference Manual

Preface

The SPIKES Reference Manual is raintained as a WYLBUR data
set. (WYLBUR 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 WYLBUR commands after signing on the system:

COMMAND? use ££820,spires.refman.user on sysOu
COMMAND? list offline bin xxx uplow unnumbered (0)

xxx is the bin number, at the Stanford Computation Center,
vhere 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 108-111 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
vhere the changes occur. For example:

a more recent changed line *05 29 69

Two levels of text change annotation are being eaployed 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' : 06 17 69
is annotated because the con- 06 17 69
ERiC‘ tent wvas changed sufficiently to 06 17 69

e alter its meaning. 06 17 69
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At the beginning of this document is a section entitled "lLog
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,
nuaber of changed lines. An example of a line from the log
is:
06 12 69 3.1.2 12 ,
A quick glance at this log lets you ascertain the extent of the
more recent document revisions.

Direct any yuestions concerning this manual or its usaye to:

E. B. Parker

Institute for Communication Research
Cypress Hall

Stanford University

stanford, California 94305



E - 128 -
1. 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. SPIRES
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 respomsible for the creation and mainten-
ance of a data collection (e.g. library bibliographic
catalog) . The user-searcher (Searcher) 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
Perminal Processor (MILTEN) using a 2741 Communications Ter-
minal. Use of the 2741 is not a restriction of the SPIRES
design. Other terminals will be added later to increase the

r repertoire of SPIRES communicatioms devices. These terminals
coamunicate 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 gquantities
23 represent variables that assume more than one value. For
example, in the following statement:
AUTHOR nhame
name represents a variable quantity.

Also throughout this document a special notation is uased to
help clarify examples. This notation has the following form:

{text>

In most instances, "text" makes reference to de pressing either
° the attention or carriage return keys as:

<depress ATTN>
<depress RETURN>

. Occasionally, "text" is simply a message wvhich notes an action
as:

<typing starts hered>

1.2 SPIRES Exasple
ERiC‘ Following is a brief sample of a user-SPIRES interactive

session. What is intended here is to acquaint you with the
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stzlg and structure of a session, not to burden xou with
details of all the facilities available in SPIRES. PEach lire

: 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 interaixed
within the user-SPIRES interaction lines. :

Lines 1 through 5 constitute the remote terminal logon
procedure.

1« # <depress RETURND>
2. NAME? helpless user
3. ACCOUNT? F999
4., KEYWORD? xyz
%. 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
AFHIST

when you want to leave SPIRES, issue an EXIT command.,

10. OPTION? show options
11. CLEAR, EXIT, LOGOFF, MILTEN, SEARCH, SET, SHOW,
TO OPERATOR, TO SPIRES, TYPE, RESTART

Lines 12 through 20 exemplify a Searching sequence.

12. OPTION? search geology

13. FPIND? author hope or author faith or author grabby
14, AUTHOR SEARCH FOR...HOPE

15. AUTHOR SEARCH FOR...FAITH

16. AUTHOR SEARCH FOR...GRABBY

7. 5 ITEMS ACCUMULATED

18. ? and topic fluvial

19. TOPIC SEARCH FOR...FLUVIAL

20. 2 ITEMS ACCUMULATED

Lines 21 through 27 shov 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 loy off the remote terminal.

28. ? logoff

29. ELAPSED TIME: 00:15:32
COMPUTE TIME: 00:00:03.2 SECONDS
END OF SESSION
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2. SPIRES Interactive Session

A SPIRES session is initiated with the "Sign-On
Procedure™ and concluded with the "Sign-Off Procedure".

2.1 Sign-0On Procedure

Access to SPIRES is gained through MILTEN. Following is an
outline of this access procedure. All messages sent fronm
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: dataphone
either with or without a leased line, or acoustic
coupler either with or without a leased line. J

A. If you do not have a leased telephone line, 1lift
the receiver from its cradle and dial (415)
328-4000. If you do have ¢ leased line, simply
lift the receiver from its .radle.

B. If you have a dataphone connection, depress the
TALK button, wait for a hiyh-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 transaits a pound sign (#) to acknowledge the
initial user reguest.)

3. Depress either the carriage return key, RETORN, or the
attention key, ATTN.

4. NAME? name (type your name)

5. ACCOUNT? account-number (type your account number)

6. KEYWORD? keyword (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 WYLRUR,
the Text Editing sub-systea.

After the prompt, COMMAND?, is transmitted by WYLBUR you can
acknovledge by requesting one of several operational sub- v
systems (e.g. SPIRES or BASIC). Por SPIRES users the complete
proaft and reply is:

COMMAND? spires

n Although shown in lower case, you may issuc this reply, and all
ERIC subsequent replies to proapts, in either upper or lower alpha-

Full Tt Provided by ERIC.
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betic case.

It is convenient for the SPIRES user to have an understanding
of the sub-system, WYLBUR. See Appendix E of the Stanford
Computation Center User's Manual for a description of WYLBUR.

2.2 Sign-off Procedure
To conclude a SPIRES session you can issue one of the commands:

LOGOFF
EXIT

Bither of these commands may be issued any time SPIRES has
prompted you to initiate a nev user-SPIRES dialogue. Details
concerning these proampts are presented throughout this
document.

The LOGOFF command has two effects. It concludes a SPIRES
session. It also has the effect of disconnecting the terainal
froam 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. MILTEN replies by prompting
you with:

SYSTEN?

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 WYLBUR sub-system, or teo a SYSTEM? prompt if you are
interacting with MILTEN.

Exangples:

COMMAND? spires
SYSTEN? spires

2.3 Session Interrupt

In section 2.2 above you were instructed hov 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-
systema (e.g. WYLBUR), then return without "losing your place”
in SPIRES. You interrupt by issuing the command:

silten

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.

ERIC MILTEN replies by prompting you with:
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SYSTEM?

You can respond by selecting any of the other sub-systeas 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 MILTEN.
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SPIRES Pacilities

After the reply, "spires", has been accepted by SPIRES it will
transmit a "message of the day" to the terminal. This message
is transamitted only when entering SPIRES for the first tinme
during an interactive session. Normally this will simply be
the friendly gyreeting:

Helcome 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 you are interested in reading this commentary,
you can issue the coamand:

show news

This command can be issued in response to any of the following
prompts:

SEARCH?
CPTION?
NANE?

FIND?
o

These prompts are explained throughout the course of the
document.

Imnediately following the "message of the day", the systenm
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 Conmand facilities.

The Search facility allows the Searcher to retrieve
information from a selected data collection.

The Output facility allows the Searcher or Manmager to
cbtain permanent copy of the results of one or more search
cr collect rejuests.

The Command facility allows the user to specify values for
certain utility features which are used during the other
cptions.

Selecting Commands

The Search option is selected by responding with one of the
replies:

yes
<depress RETURN>
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data-collection-naae

If your reply is "yes" or if you depress RETURN, an advisory
message and a secordary prompt of:

SUPPLY DATA COLLECTION NAME.
NAME?

is issued. The reply to this is also a:
data-collection-nane

The above response is detailed in Section 4. vithin the
description of the Search facility.

You may also reply to the SEARCH? prompt with one of the
responses:

no
option

I1f your reply is "no", or if you depress the attention key,
ATTN, a secondary response of

OPTION?

js issued. The reply to this is also an:
ogption
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 coambines many independent utility com-
pmands. These may be issued either at this point in the user-
SPIRES interaction or during use of the other facilities., The
available commands are:

CLEAR

EXIT

LOGOFF

MILTEN

SET MARGIN

SET TABS

SHOW NE¥S

SHOW OPTIONS

SHOW MARGIN

SHOW TABS

TO OPERATOR

TO SPIRES
ERiC‘ The option you selected might not be recognized by SPIRES. For
== exalmple, 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:

CPTION? kolekd
ILLEGAL OPTIOR, TRY AGAIN.
CPTION?

Detailed descriptions instructing you in the use of these
commands are presented in the following sections.

Explanations 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
promgts:

CPTION?
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, BEXIT, LOGOFF, MILTEN, RESTART, SEARCH, SET, SHOW,
T0 OPERATOR, TO SPIRES, TYPE
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4. Search Facility

To reguest a search the user presumes that a particular data
collection exists for interrogation; it must exist as an 0S360
data set on a direct access storage device. It is established
by procedures specified in the SPIRES File Manager's Reference
Manual.

A data collection is an association of one or more data items. .,
Bach item contains one or more parts of information called
attributes. For example, assume that a collection is composed
of library biblioyraphic 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: of
Name: Sam Gorch
Title: Son of Norzomo
Date: 1952
Publisher: Artistry
Classification No.: 777.8
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."

Duriny the course of a SPIRES session (see section 2.) you nmake
many requests to interrogate data collections. These can be .
repeated rejuests for the same data collection, requests for a
variety of collections, or any mixture of requssts. As
specified in section 3., to reguest a data collection, you
specify a data-collection-pame 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?
promgt as:

OPTION? search data-collection-nape

The latter form of reply can also be issued in response to the
other SPIRES prompts:

NAME?

FIND?
-

The use of these prompts is explained throughout the course
of the document. .

A data-collection—-name (d-c-n) contains any combination of from
1 to 25 characters. Alphabetic case is ignorei within a d-c-n.
A d-c-n is assigned by a Manager when he establishes a data
collection.

Q If you have made an error in issuing a d-¢c-n, SPIRES will issue
ERIC 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 am illegal d-c-n, vhat might have happened
vas simply that you made a spelling error in selecting a
conmand. 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 newvws

There are two styles of Search rejuests: primary and
secondary. A primary request is used to specify the name of
that data collection you wish to interrogate. The form of a
primary reguest 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)
MILTEN sub-systen (see section 2.3)

A secondary search reguest allows you to re-select the same
data collection without re-specifying the d-con. The normal
form of a secondary request is:

search

For a secondary reguest you may also repeat the same d=-c-n as:
search d-cz-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? prompt 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
sejquence. A search sequence is an interactive series of re-

¢ quests and responses betveen you and SPIRES. You make regquests
to locate items within a data collection; SPIRES responds,
noting the number of iteams actually located. For example,
assume a data collection contains personnel information. Your
request, that is, cesponse to the FIND? prompt, might be:

" PIND? salary from 10,000 to 11,500
ERIC

Full Tt Provided by ERIC.

SPIRES might then answer with the response:
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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 regquested, or if the last search seguence has been
terminated. A search seguence is terminated only when you
issue a RESTART command (see section 4.5 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 FORe... FROM 30 THRU 35
7 PERSON(S) ACCUMULATED

Dependiny 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 attribhute 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 followiny description details the components of a user-
SPIRES Search conversation. The SPIRES system was originally
intended to operate on a data collection containing library
biblioyraphic information. Because of this orientation,
specific terminology pertaining to attribute names and the
"number of items"™ response is employed.

Attributes

After SPIRES issues the FIND? prompt you can rejuest searching
a data collection on the hasis of one of eiyht criteria.

These are the following attributes. Presented are two lists;
one which includes the attributes' names, the other whichk con-
tains their respective abbreviations. Either full name or
aktbreviated name may be used in a search request.

AUTHOR A
TITLE TI
TOPIC TP
CITATION C
DATE D
ID ID
CORPORATE AUTHOR CA

CONFERENCE AUTHOR CP

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.reagirenents imposed by the Manager.
However, some general definitions are:

AUTHOR the item author
TITLE the itea title
TOPIC one of the topic categories enumerated for the

jtem (for example, index terms or keyvords
assigned by an indexer)

CITATION another item cited as related reading material
(for example, in a footnote or reference list)
DATE a date associated with the item (e.g. publica-
tion, copyright, library acquisition)
ID a character pattern that uniquely identifies
the iten
CORPORATE the place of business or acadenic institution
AUTHOR at which the author is employed or associated
" CONFERENCE the conference, symposium, or colloquium vhere
AUTHOR the author presented the document

A1l 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 folloved by a name-phrase vhich has one
of the foras:

surname

surname , hames-initials
names-initials surname
sub-nane #

Any contiguous string of blanks in a name-phrase is compressed
to one blank.

Blank characters may precede or follow the literal characters:
conma (,) and pound sign (#) ; however, these are not required.

As a reference example for discussion, assume that a data
collection contains one or more iteams authored by:

Larry John Smith
smith is the surname.
names-initials has the form:
nape-initiall pame-ipitial2 . . . . mamecinjtiall

a name-initial has one of the forms:

jven-nan
nitial.

o

o

Using the second form, blanks may separate initial from the
associated period.

Referencing the example, the legitimate combinations of
names—-initials are:
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larry John
Larry

John

L. John
Larry J.
L. J .

L ®

Jde

The component parts of names-initials cannot be reordered. For
examfple, the following are not identical:

Larry Jd.
J. Larry

Some combinations of the second and third forms of pame-phrase v
ares

Smith, Larrcy J.
L.Smith
Smith,John

Sub-name is any combination of letters that beyin a surname;
it must contain at least three characters. If, for example,
in addition to Smith, a data collection contains the item
authors vith the surnames:
Smithee
Smithers
Smidt
then issuing the name-phrase:
Smith
would locate only the author Smith. Issuing the name-phrase:
Smith#

would locate the authors Smith, Smithee, and Smithers.
Issuing the name-phrase:

Smi #
wculd 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_AUTHOR/CONFERENCE 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-phrase has one of the foras:
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title

sub-titlel sub-title2 . . . . sub-titlelN
A title has the form:

wordl word2 « . . . ¥ordl

A vord is a string of non-blank characters bounded by blanks.
Any contiguous string of blanks is conpressed to one blank.

A sub-title has one of the forms:

word1
sub-word #

A sulk-vord must contain at least three characters.

Blaﬁk characters may or may not delimit the literal character
pound sign (#%).

Fcr instance, assume an item entitled "Neutrom 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

Neut#

Neutron Scat#
Neut# Scattering
Neut # Scatter #
Scattering

The ordering of the words or sub-words coaprising a
title-phrase is insignificant; the effect is the same. For
example, the reference: .

neutroné scatter#
locates items entitled:

Scattering of Neutronms
Scattered Neutrons
Neutron Scattering

Fo. t.tle-phrase referencing, SPIRES incorporates a technique
that produces a more efficient item search. This technique
allovs deleting those character patterns that contribute
negligible information to SPIRES for use in perforaing an itea
title search. When you issue a title-phrase, it is scanned by
SPIRES for specific character constructions. These coastruc-
tions are converted to blanks prior to searching within the
data collection: a string of contiguous blanks is alvays 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
EK&? constructions normally converted to blanks are:

Full Tt Provided by ERIC.
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Any character other than am alphabetic or a numeric.

Any vord 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:

w0

Exceptions to this rule are:
A. A pound sign, (#) is retained.

B. A single dash (hypken) is retained; a contiguous
string of more than one dash is teduced to a
blank. For example:

A-B

is retained intact whereas
A--B

is reduced to
AB

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 exaaple:

«37
32.86
994.

C. Fractional: two integers each of one or aore
digits separated by a slash; for example:

172
13/32
5/199

3. Any of the words contained in the SPIRES exclusion
ER&C list found in Appendix A.

Aruitoxt provided by Eic:
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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. Por 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:

« 1BEV

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. Por example:

able
be
plus
versus

3. An asterisk, ¥, is retained.
4.1.3 TOPIC Attribute

Frequently, a title indicates the gross contents of an iten.
This is especially true for nonfiction works. A topic indi-
cates one of the salient subjects described within the context
of an iten.

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:

liguid oxygen
craters
gravity
meteorites

The Manager may associate a list of topics with an item vhen
it is included in a data collection.

©

ERIC

Aruitoxt provided by Eic:



4. 1.4

- 145 -

A TOPIC attribute is followed by a topic-phrase which has one
of the forms:

forms:

topic
Sub=-topic #

A sub-topic must contain at least three characters. Blank
characters may or may not delimit the literal character pound
sign (#).

topic and sub-topic both have the form:

wordl word2 . . . . wordN
A !g_g is a string of non-blank characters bhounded by blanks.
Any contigyuous string of blanks is compressed to one blank.

As an example, the following topic and sub-topic requests would
locate the same item:

liquid oxygen
liguid oxy#

The use of the terminating pound sign (#) character is more
restrictive than its usage in a title regquest (see section
4.1.2). Within a title-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 termimator.
For example, the following is an illegal topic-phrase request:

lig# oxy#

More details concerning this illegal reguest construction are
presented in section 4.3.13.

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 tinme
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 citaticn 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)e.

A CITATION attribute is followed by a citation-phrase which has
the form:

journal , volume , page

The comma separators may be preceded or followed by blanks,
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although blanks are not required.

journal is a five-letter abbreviation of a technical journal
name; the non-abbreviated form is not alloved. A complete
1ist of these names and their associated abbreviations is
found in the two volule'docnnent “wCODEN for Periodical Titles".

Some examples of abbreviations and their respective journal
names are:

PRLTA Physical Reviev 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.

volupe is the volume number of the specified journal.
page is the page aumber of the specified volume.
Examples of a citation-phrase are:

PRLTA, 18, 519
PHRVA, 125, 1067
NUCIA, 44, 726
APNYA, 11, 1
NUPHA, B1, 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 date-phrase vhich has one of
the forms:

date

FLoOM datel THRU date2
FROM datel THROUGH date2
REFORE date

AFTER  date

SINCE date

pDate identificatiom 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 Octoher 31, 1967
The forams using APTER and SINCE have an identical meaning.

A date can assume one of the foras:

an-dd-yy an/dd/yy
ma-yy Ba/yy
Yy .

month day, year
month , year
aonth year
month ! year

is a one or two~digit integer denoting month.

e 5

is a one or two-digit integer denoting day.

YY is a two—-digit inteyer 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

year is a two or four-digit integer denoting year as:

1967
67

date must contain a year component; for instance

July THRU Oct 1968
is incorrect. It does not mean

July 1968 THRU Oct 1968
If a year component is omitted, the current year is assumed.
date coamponents (month, day, year) must be separated by at
least one blank character or one of the allowed spacing

characters: dash (-), slash (/), comma (,), apostrophe (').
ERiC‘ Additional blanks may be interspersed between componenis and

Full Tt Provided by ERIC.
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spacing characters vherever desired. For example, the follow-
ing are considered identical:

June 17,1964
June 17, 1964

Exaaples 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 63

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

XYZ
A122
345QS
12.78-5

4.2 Compcund Search Requests

As stated earlier, a SPIRES session is initiated by the systen
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 iteamas you might have
responded as:

SEARCH? coapsci
SPIRES would then have responded with

FIND?

If you vere interested in locating a particuiat atthor, you
might have responded with:

ERic« FIND? author smedley nop

Full Tt Provided by ERIC.
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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 wvant 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.

}.2.1 Logical Search Reyuest Coabinations

Tc expand a search you can logically combine requests with an
OR connector. For example, if you wanted all the iteas 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 gyarfu snarf
SPIRES would then have issued:

AUTHOR SEARCH POR... GARFU SNARP
14 ITENMS ACCUBULATED

vhich enumerates the total number of located iteams by either
author, not the accumulated number by Mr. Snarf.

Alternatively, if you wvanted all the iteas written by Smedley
Nop after July 1965, your response to the question mark proapt
vould have been:

? and date after July 1965
SPIRES would then have issued:

DATE SEARCH FORe... AFTER JULY 1965
6 ITEMS ACCUMULATED

vhich enumerates the total number of iteas written by Nr. 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" comnector is always required.

There is a third connector, the "not", wvhich 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 he 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 mnight be:

FIND? author smedley nop

AUTHOR SEARCH FOR... SMNEDLEY NOP
10 ITENS 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

29

It is not necessary to issue each criterion request as a
. discrete input. More than one request may be presented in the
same physical input line as:

FIND? author smedley nop and date 1967

4.2.2 Physical Line Continuation

Sometimes it is not possible to contain an entire search
request on a single physical line. In this case a physical
line can be logically extended by terminating it with a
special continuation mark (@) which must be issued immediately
before depressing the RETURN key. The following is an example
shoving the use of this facility:

2 and author amy yupyup and date after 2
? april 23, 1962

. The continuation mark is changed by SPIRES to a blank charac-
ter. An implication of this is that the 2 should be issued at
the end of, not in the middle of, a word; otherwvise, the
results might not be as expected.

4.2.3 Parenthetical Request Grouping

ERIC Any combination of the three connectors "and", "or", and "not"
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can Le 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-
ing, SPIRES assumes:

author brown and author white or author green
is grouped as:

(author brown and author white) or author green
As another exaample:

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 regquest.
Ycu may modify the normal grouping of requests that SPIRES
assumes, using parentheses pairs to explicitly specify your
ovwn search request grouping reguirements. For example, vhere
the comapound 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 SPIRES Advisory Messages

When you are interactively searching, situations arise which
reguire SPIRES to issue advisory messages. These situations
occux because of limitations in the prototype version of
SPIRES, a failure to satisfy a search request, or a Searcher
o input error.
ERIC P
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4.3.1 TITLE Search Hords

For searching purposes all of the words in an item 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 inforas you that
they are being ignored for searching consideratioms. For
example:

? and title the decline and fall of practically everybody
TITLE WORD SEARCH POR... DECLINE FALL PRACI ICALLY 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 IGRORED.

4.3.2 CITATION Format

As described in section u4.1.4, 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 Format
The different forms for a date-phrase are specified in section
4.1.5. The normal sequence for the component parts of a date
is:

sonth 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. FPor instance, SPIRES interprets

12-3-65
as
Dec 3, 1965

Q
not
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Mar 12, 1965

AUTHOR/TITLE/TOPIC Search Termination

An Author, Title, or Topic search phrase may 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.

Exanfple:

FIND? author fa#
3 OR MORE CHARACTERS MUST PRECEDE &#.
FIND?

CITAIION/ID Search Termination

Some of the search phrases, for instance a Topic, can be
shortened with the termination symbol, #. 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-
promgt.

Example:
FIND? citation phrva, 124#
CITATION SEARCH PHRASE CANNOT BE TERMINATED WITH #.
FIND?
Exangle:
? and id 322%
ID SEARCH PHRASE CANNOT BE TERMINATED WITH #.
v

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. 1Instead, the interactive sequence will be

as--followus:

FPIND? date after august 1963
DATE SEARCH AFTER SEP - 1 - 1963
0 ITENS ACCUMULATED

FIND?

The last proampt, PIND?, indicates that you may re-initiate
your search.

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 iteas.
Instead, the interactive sequence will be as follows:

FIND? not author morpheus
AUTHOR SEARCH POR... MORPHEUS
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0 ITEMS ACCUMULATED
FIND?

4.3.8 Null Initial Search 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 ACCUNULATED

FIND?

The last proapt, 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 jitems 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 NoOP
10 ITENS 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 answvered "yes", the effect would he:

BACKUP? yes
SEARCH RESULTS RESET TO LAST 14 ITENS.

As an alternative to "yes", you may depress the RETURN key.
You can nov continte modifying your search as you desire.
If, however, .at the point that "BACRUP?" was prorpted you
answered ™no", the effect would be:

BACKUP? no
FIND?

As an alternative to "no", you may depress the ATTH key. You
are nov 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
no
ERIC <RETURN>
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<ATTN>
then SPIRES re-prompts you with BACKUP?. An exaaple follovws:

BACKUP? maybe
BACKUP?

Excessive Accumulated Itens

There is currently an upper limitation on the number of
accusulated 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 monse or author duck

AUTHOR SEARCH POR... HOUSE

572 ITEMS ACCUMULATED

? or author horse

TO0 MANY ITEMS WERE ACCUMULATED FOR THE CURRENT SEARCH.
SEARCH RESULTS RESET TO LAST 572 ITEMS.

?

You may nov issue more searching criteria.

Multi-line Request 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 allov 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
vhen 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 ITENS.
?

Incomplete Search Request

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 subseyuent line
but you neglected to issue the continuation mark, or there vas
a syntax error in your request. For example:

PIND? author disney, v. and topic
THE PREVIOUS LINE IS INCOMPLETE.
CONTINUE?

If, at this point, you either issued the reply "yes" or sinply
depressed the RETURN key, the result would be:

CONTINUB? yes
?

In this case, SPIRES would have assumed that the @ symbol had
been neglected on the previous line.
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1f, however, you replied "no", the result would be:

CONTINUE? no
SEARCH RESET.
FIND?

Multiple Pound Sign Terminators

Within a single Topic request only one pound sign terainator,
$, may be used to reduce the length of a topic-phrase. If you
do issue more than one # syambol, SPIRES will respond with an
advisory message. For exaaple:

FIND? topic ext# sens# perct
SENS# PERC# HAS BEEN IGNORED.
TOPIC SEARCH POR... EXT#

Excessive Compound Grouping

a——

In section 4.2 you were showa how to group compound search
criteria by using left and right parentheses. An exaaple of
this is:

2 (author brown or author green) and author black

The above is an example of simple grouping. More complex
grouging can be specified by nesting the parenthetical groups.
In the examples to follow, each of the letters Q, R, S, A, B,
c, b, B, F, and G are used to represent a simple search
request. An exaaple of a tvo-level grouping is:

2 {(A or B) and (C or D) and E)

1f there are more than five levels of nested parenthetical
groups, SPIRES reacts by proampting an advisory message. A
situation such as this might arise as follovws:

FIND? (Q or R) and S

SEARCH FOR... Q

SEARCH FOR... R

SEARCH POReee S

15 ITENS ACCUNULATED

2 A 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 ITENS.

p

You may how issue more searching criteria.
Unindexed Attributes

Generally, a large nusber of attributes coaprise an item in a
data collection. There is no limit on this nuabher. For
bibliographic data an itea might assume 25-100 attributes. The
pumber 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:
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AUTHOR
TITLE

TOPIC

CITATION

DATE

ID

CORP (Corporate Author)
CONF (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 jndexed for the collec-
tion being interrogated, SPIRES responds with an advisory
pessage. For example:

SEARCH? eric

FIND? citation phrva, 78, 1050

CITATION SEARCH IS UNAVAILABLE FOR THIS COL LECTION
FIND?

4.3.16 Searcher Input Errors

—pan p—— 1

If you have made an error wvhen issuing a search request, SPIRES
will prompt with an advisory message to inform you of this.

Example:

FIND? toopic zoology

SYNTAX ERROR.

FIND? HNAY HOT BE FOLLOWED BY TOOPIC.
SEARCH RESET.

FIND?

Example:

FIND? title aargh

SEARCH FOR TITLE... AARGH

27 ITENS ACCUNULATED

? author abercrombie and fitch

SYNTAX ERROR.

AND MAY NOT BE FOLLOWED BY FITCH.
SEARCH RESULTS RESET TO LAST 27 ITENS.
ps

This last example illustrates a common Ssource of user error.
Within a compound reguest an attribute name, in this case
mauthor", is not implied across the logical connector

{and, or, not) boundary. The connector "and" should have
been followed by ®“author".

4.3.17 Resolving Text Ambiquities
Sometimes it is not possible for SPIRES to differentiate
betveen what seems t7 it as a syntax error, yet what seems to
you as a valid request. For instance, let the following be a
search reguest:
? title A History of America, 18390-1940

From SPIRES®' viewpoint, the first title word "A" is identical
Y vith the abbreviated fora for the attribute ®"author®. SPIRES
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then issues the advisory message:
TITLE MAY NOT BE POLLOWED BY A
To resolve the problem, it is necessary for you to delimit the
text portion of the reguest 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 guotes should be used as in the following example:

FIND? title "A Study of *Marceaun'"

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.

4.4 Bxplicit Regquest Backup

In section 4.3.9 you were shown an instance of SPIRES issuing
the BACKUP? prompt. This prompt is issued vhen 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 POR... ASTEROID

592 ITEMS ACCUMULATED

? and topic interplanetary travel

TOPIC SEARCH FOR... INTERPLANETARY TRAVEL
1 ITEMS ACCUNULATED

? backup

SEARCH RESET TO LAST 592 ITEMNS.

?

At this point the effect of the "Interplanetary Travel™ request
has teen nullified and you may issue a subsequent reguest.

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,
N 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 teraminates the current search sequence and initiates a
nev one by responding with the proapt:

FIND?

Using the RESTART command implies that you intend to continue
searching in the same data collection.

If you vant, 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. PFor
examfle:

SUPPLY DATA COLLECTION NAME
NAME?

CPTION? search

FIND?

Other Commands

When either of the proapts:

FIND?

?

is issued by SPIRES you will normally respond with a search
request. Occasionally you might issue a BACKUP or RESTART
coamand in response to a ? proapt. You may also issue, when
prompted, any of the followving commands which are not part of
the Search facility:

SEARCH

TYPE

PRINT
DISPLAY

TO OPERATOR
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T0 SPIRES
EXIT

MILTEN
LOGOFF

CLEAR

SET

SHOW NEWS
SHOW OPTIONS

Issuing a SEARCH command allows you to start interrogating
another data collection.

After issuing a TYPE, PRINT, DISPLAY, or MILTEN coamand,

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, vwhen 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 nev
search will be initiated.

After issuing a LOGOFF command, your terminal is automatically
disconnected from the Computing Otility. 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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Output Faciljty

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 iteas. You then
vant 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 tvwo 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 NUHMBER
NUMBER OF PAGES
CATE

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 coammand.

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. 1It 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 Completion

After all items have bheen typed, SPIRES issues the proapt:
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

NILTEN
LOGOFF

TO CPERATOR
TO SPIRES
CLEAR

SET

SHOW NEWS
SHOW OPTIONS

After issuing a SEARCH command, 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 MILTEN command you are transferred to
MILTEN control.

After issuing a LOGOFF command, your terainal is automatically
disconnected from the Computing UOtility. 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?.

Text Interruption

As the text is being typed at the terminal you might decide
that you have seen enough. You nay 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? proapt. Por example:

AUTHOR: Toad, H.
TITLE: SEX AND THE SINGLE FR...
CPTION?

At this point you may issue any of the available commands.
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e coamand Pacility

This facility encompasses a set of unrelated features. You do
nct 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:

SEARCAH?
CPTION?

This was described in section 3. In addition, these same con-
mands can be issued in response to the Search option prompts:

FIND?

The list of available commands is:

EXIT

LOGOTFF
BILTEN
CLEAR

SET

SHOW NEWS
SHOW OPTIONS
TO OPERATOR
TO SPIRES

The use of the EXIT, LOGOFF, and MILTEN commands is detailed 1n
section 2.

The use of the SHOW NEWS and SHOW OPTIONS commands is detailed
in sections 3. and 3.2.

Inplementation of the CLEAR and SET commands 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 coamands, you also have
the ATTN (attention) typewriter key available for your use.
ATTN is used as a systea interrupt facility. When you depress
ATTN, SPIRES responds by typing a series of three asterisks;
it then re-prompts you vith the last issued prompt. This
response is identical wvhether or not you have already started
replying to the proapt. For example:

CPTION? sur**x

CPTION?
6e1 TO OFERATOR 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 message
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essage is any appropriate character string.

5

SPIRES Coamand

This command allows you to send messages to the SPIRES project
perscnnel. These messages may contain information such as
helpful hints, complaints, questions, or unlinmited praise of
the system. To use this feature, you issue the command:

70 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. Por example:

CPTION? to spires This is the first text line
70 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 ATTND>

CPTION?

If some text has been typed on a line and you depress the
attention key, ATTN, that line of text is deieted. SPIRES
responds to ATTN by typing a sequence of three periods, then
re-prompting with TO SPIRES?. The follovwing is an example:

? to spires Erroneous messa...
TO SPIRES?

If you wish to delete the entire "to spires" message, you reply
nerase" 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 exaanple follows:

FIND? to spires This is the first text line
T0 SPIRES? erase
FIND?

SPIRES Personnel Responses

The text of a TO SPIRES response may be any gquestion that

. might clarify a situation not covered to your satisfaction in

the reference manual. If 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 guestion and send it as a reply to
the mailing address indicated.

Supervisory Function

In addition to the facilities described in the previous
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sections, the Command option also perforas another function.

It acts in a general purpose supervisory capacity for all of
the SPIRES options. 1In such a capacity it communicates vith
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 WYLBUR 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 WYLBUR control, you may depress the TAB key while
typing under SPIRES comtrol. While typing a line, if you de-
press the TAB key more times than the reguested number of tab
positions, SPIRES issues the advisory message:

USE OF UNSET TABS.

The line is ignored and you are re-prompted with the last
promft.

6.3.2 Typevriter Input/Output 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 Systea

Section 2.1 describes the terminal "Sign-On Procedure". As a
last step in this procedure, WYLBUR issues the prompt: *

COMMAND?
To use the SPIRES sub-systeam your response is:
COMMARD? spires

At this point, if SPIRES is not active you are issued the
folloving advisory message:

SPIRES: ILLEGAL
You are then re-prompted with COMMAND?. '

Subsequently, if you are interacting under MILTEN control and
are prompted with:

SYSTEN? .
you can respond with:
SYSTEN? spires

o At this point, if SPIRES is not active you are issued the
ERIC folloving advisory message:

Full Tt Provided by ERIC.
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SPIRES: NOT AN ACTIVE SYSTEM

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 HILTEN. You can, if you
wish, recall the SPIRES processor. Hovever, initiating an
jdentical user-SPIRES interactive sequence will probably cause
you to be signed off SPIRES agdaine.

A processor failure might occur wvhich 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

Fcllowing are three SPIRES exclusion word lists. The first
list is used to facilitiate TITLE, CORPORATE AUTHOR, and
CCNFERENCE 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, akle, ably, about, above, accompany, accord,
according, across, actual, addition, address,
affect, after, aftervard, again, against, ago,
ahead, aid, allowed, allowing, allows, almost,
alone, alony, already, also, although, always, anm,
amid, among, an, and, another, any, anything,
apply, are, around, as, ask, asked, asking, at
away, based, be, been, became, because, becone,
before, began, begin, begins, behind, being,
believe, below, beneath, heside, bhest, better,
between, beyond, bhring, 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, forthcominy,
found, from, front, fulfill, full, fully, further,
gave, get, gets, getting, give, given, giving,

go, yoes, 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, keepinyg, keeps,

kept, knew, know, knowiny, khown, knows, largely,
last, late, lately, later, lease, leave, less, let,
lets, letting, like, likely, likes, little,

long, longs, look, looking, low, 1ltd., made,

make, makes, making, many, may, me, mere, merely,
might, more, moreover, most, much, must, my,
myself, near, nearly, need, neceded, needs,
neither, never, nevertheless, next, no, none,

nor, not, nothing, notwithstandinyg, now,

novhe-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,
poessible, put, quick, quickly, Juite, rather,
readily, really, regard, relate, result, return,
said, same, sat, save, saved, saves, saw, say,
says, see, seeiny, 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, then,
themselves, then, thence, there, thereby, therefore,
therein, these, they, this, those, though, through,
thus, times, together, to, too, took, toward,
towards, tried, try, under, undergo, underneath,
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unless, until, up, upon, us, use, using, usual,
usually, various, vary, versus, very, v{a, Vs,
vant, vas, we, vent, vere, vwhat, whatever,
vhen, vhenever, vhere, whence, whereas,
vhereat, whereby, wherefore, wherein,

wvhereof, whereto, wherever, whether, vhich,
whichever, while, whither, who, whole, vholly,
wvhon, vhose, vwhy, with, within, won't, wvould,
yes, yet, you, your, yours, yourself

academy, association, college, comnittee, company,
corporation, council, district, incorporated, institute,
institution, limited, society, university

asseably, commission, conference, congress, convention,
demonstration, international, meeting, national,
paper, presentation, seeminar
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Appendix B

The followiny is a list of journal names and their associated
CCDEN abbreviations. This list contains those journals
frejuently referenced hy the physics coamunity at the SLAC
facility, Stanford, California. See section 4. 1.4.

ACTA PHYS. AUSTRIA. APASA
ACTA PHYS. AUSTRIA. SUPPIL. APAUA
ACTA PHYS. POLON. APPOA
AMERICAN J. PHYS. AJPIA

AM. PHYS. SOC. BULL. see BULL. AMN. PHYS. SOC.

ANN. INST. HENRI POINCARE AIHPA
ANNALEN PHYS. (GERMANY) ANPYA
ANNALES PHYS. (FRANCE) ANPHA
ANNALS PHYS. (NE# YORK) APNY A
ANN. MATH. ANMAA .
ARK. FYS. APYSA
ASTRCN. J. ANJOA
ASTROPHYS. J. ASJOA
AUST. J. PHYS. AUJPA
BULL. AMER. PHYS. SOC. BAPSA
CAN. J. PHYS. CIPHA
. COMMUN. MATH. PHYS. CMPHA
DOKL. AKAD. NAUK USSR DANK A
FORTSCHR. PHYS. FPYKA
HELV. PHYS. ACTA HPACA
INDIAN J. PHYS. IJUPA
INDIAN ACAD. SCI. PROC. PIASA
JAP. J. PHYS. JAJPA

JETP see SOVIET PidYS. 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. APPL. PHIS. JAPIA
J. CHEM. PHYS. JCPSA
J. GEOPHYS. RES. JGREA
J. MATH. PHYS. JHAPA
) J. PHYS. CHEMN. ) JPCHA
J. PHYS. SOC. JAPAN JUPS A
J. PHYS. SOC. JAPAN SUPPL. JPJSA
. J. SCI. INSTRUMN. JSINA
K. DAN. MAT.-PYS. MED. KDVSA
K. DAN. MAT.-FYS. SHRIPTER KVHFA

LETTERE AL NUOVO CIMENTO see NOOVO CIM. LETT.

NATURE NATOA

o NATURWISS. “ NATWA
NUCL. INSTRUM. METHODS NUIMA

] NUCL. INSTRUM. METHODS SUPPL. NINSA
NUCL. PHYS. NUPHA

NUOVO CIAM. NUCIA

’ NUOVO CIN. LETT. NCLTA
NUOVO CINM. SUPPL. NOCUA

PRIL. MAG. PHNAA

PHYSICA PHYSA

PAYS. REV. PHRVA

PHYS. REV. LETT. PRLTA

PEYS. LETT. PHLTA

PHYSICS PYCSA

PROC. NATL. ACAD. SCI. PEASA

PROC. CAMBRIDGE PHIL. SOC. PROC. PCPSA

PROC. CAMBRIDGE PHIL. SOC. TRANS. TCPSA

PROC. PHYS. MATH. SOC. JAPAN PPAJA

Q
EBigt PROC. PHYS. SOC. PPSOA
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PROC. ROY. SOC. PRSLA
PROG. THEOR. PHYS. PTPKA
PROG. THEOR. PHYS. SUPPL. PTPSA
REV. SCI. INSTRUM. RSINA
REV. MOD. PHYS. RMPHA
SOVIET J. NUCL. PHYS. (Eng. Traas.) SJNCA
SOV. PHYS. JETP (Eng. Trams.) SPHIA
SOV. PHYS. USP. (Eng. Tranms.) ~ SOPUA
SOV. PHYS. JETP LETTERS (Eng. Tranms.) JTPLA
YADERNAYA FIZ. YAFIA
Z. NATURFORSCH. ZNTFA
Z. PHYS. ZEPYA
Z2H. EKSP. TEOR. FIZ. ZETFA

©

ERIC

Aruitoxt provided by Eic:
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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 U.

GEOLOGY AGTHOR, DATE, TITLE, TOPIC, ID
IPP AUTHOR, CONPERENCE AUTHOR, CORPORATE AUTHOR,
DATE, ID, TITLE
PREPRINT AUTHOR, CITATION, DATE, TITLE, ID
. AFHIST AUTHOR, DATE, TITLE, ID, TOPIC

ERIC

Full Tt Provided by ERIC.
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Index
Section
# u0102
Abbreviated Search b,1.2
Access Points
See Author, Title, etc.
See Indexed Attributes
ACCOUNT? 2.1
Advisory Messages 6.3
And
see Compound Search Requests
ATTN S5e2
6.0
Attributes 4.0
4.1
Attribute Names 4.0
Author 4.1
4elel
4.3.15.
see Indexed Attributes
BACKUP? 4.3.9
Character Construction Rules 4.1.2
see Title Phrase Searching
Citation 4.1
4, 1.4
4.3.2
4.3.15
see Indexed Attributes
Citation Phrase 4.1.4
Clear 3.1
4.6
6.0
see Unavailable Commands
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
o Data-Collection~Name (D-C-N) 3.1
ERIC 4.0
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Date

see Indexed Attributes
see Search Restriction
Date Phrase

Diagnostics
see SPIRES Advisory Messages
Display

see Unavailable Commands
see Output Optionms
Display Extended
see Unavailable Commands
see Output Options
Excessive Accumulated Iteas
BErroxr Messages
see SPIRES Advisory Messages
Bxcessive Compound Grouping
see Compund Search Requests
Exclusion Word Lists
Exit

Explicit Reguest Backup
Explicit Search Re-Initiation
FIND?

ID

see Indexed Attributes
ID-Name
Implicit And
see Compound Search Requests
Inactive SPIRES Systeam
Incomplete Search Reguest
Indexed Attributes
Initial Reguests
see WNull Search Results
Intermediate Requests
see Null Search Results
Journal
KEYWORD?
Line Continuation
Logical Comnections
see Compound Search Requests
Logical Search Reguest Combination
see Compound Search Requests
Logoff
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ANEWNNN
o o o o 0o o 0
CaudONad W N

Multi-lLine Request Errors
see Line Continuation

Multiple Pound Sign Terminators 4.3.13

NAME? 3.0
3.1
4.0

Name Phrase 4.1.1

New Search

See Explicit Search Re-Initiation
Not .
see Compound Search Reguests
see Search Restriction

Null Search Results 4.3.8
4.3.9

Nullified Search

see Explicit Request Backup

OPTION? 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 Reguest Grouping 8.2.3

Physical Line Continuation 8.2.2

Pound Sign Terainator 4.1.2

Print 3.1
4.6
5.0

see Unavailable Commands
see Output Option
Print Extended 5.0
see UOnavailable Commands
see Output Option

Priority of Logical Operators 4.2.3

Promaft 3.0

? 3.0
4.0
6.0

Return (To SPIRES) 2.3

Re-Initiation

see BExplicit Search Re-Initiation
Reset

see BACKUP?
see Excessive Accumulated Iteams
see Excessive Coampound Grouping
see Search Input Errors
o RESET?
ERIC see CONTINUE?

Full Tt Provided by ERIC.
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Restart
see Explicit Search Re-Initiationm
Search 3.1
4.6
5.1
SEARCE? 3.0
4.0
u.z
6.0
Search Option 4.0
Search Restriction 4.3.6
n.3.7
Search Termination G.3. 4
“.3.5
Searcher Input Errors 4.3.16
Secondary Search Regquest 4.0
Session Interrupt 2.3
Set 4.6
6.0
see Unavailable Commands
Set Margin 3.1
Set Tabs 3.1
Shortened Search 4.1.2
Show News 3.0
3.1
u.s
6.0
Show Options 3.2
4.6
6.0
Sign-0Off 2.2
Sign-On 5.1
Sign-0n Procedure 2.0
2.1
Simple Search 4.0
SPIRES S.0
SPIRES Advisory Messages 4.3
SPIRES Processor Pailure 6.3.4
SPIRES 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
u. 1.2
4.3.15
Title Phrase 4.1.2
see Character Construction Rules
Title Search Words be3.1
see Appendix A

Q To Operator 3.1
ERIC 4.6

Full Tt Provided by ERIC.
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Topic

see Indexed Attributes
Topic Phrase

Truncated Search
Type

see Output Options
Type Extended

see Output Options
Typevwriter Input/Output Error
Unavailable Commands

Unindexed Attributes
Volunme

Word

Hord Stem Search
WYLBUR
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c:-.amawm
W ead ab N O b

3
1

«15
u. 1.3
4.3.13
4.1.2
3.1
4.6
5.0
5.1

5.0
5.1

6. 3.2
4.6
5.0
6.0
4.3.15
4.1.4
4.1.3
4.1.2
2.1

Cross-Reference File of SPIRES Advisory Messages

Message

Section

ALL TITLE WORD(S) HAVE NO SEARCH CONTENT;

SEARCH PHRASE IS IGNORED.
see Title Search Words

4.3.1

CITATION PHRASE CANNOT BE TERMINATED WITH &.

see Search Termination

8.3.5

ERROR IN PROCESSING; YOU ARE BEING SIGNED OFF SPIRES.

see SPIRES Processor Failure
ID PYRASE CANNOT BE TERMINATED WITH &.

see Search Termination

I/0 ERROR OCCURRED. RETYPE LAST LINE.

6.3.4
4.3.5

see Typewriter Input/Output Error

6.3.2

<prompt> NMAY NOT BE FOLLOWED BY <error>
SEARCH RESULTS RESET TO LAST <n> ITENS.

see Searcher Input Errors 4.3.16
SEARCH RESET TO LAST <n> ITEAS.

see Explicit Request Backup 8.8
SPIRES: ILLEGAL

see Inactive SPIRES Systea 6.3.3
SPIRES: NOT AN ACTIVE SYSTEM

see Inactive SPIRES Systenm 6.3.3
THE PREVIOUS LINE IS INCOMPLETE.

see CONTIRUE? 8.3.12

see Incoaplete search reguests
Q 'l.3. 12
THE SYSTEM YOU ARE USING HAS DIED.
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see SPIRES Processor PFailure 6.3.8
T00 MANY ITENS WERE ACCUNULATED POR THE CURRENT SEARCH.

SEARCH RESULTS RESET TO LAST <n> ITEAS.
see Excessive Accumulated Iteas 4.3.10
TOO MANY PARENTHETICAL GROUPS USED IN CURRENT SEARCH REQUEST.
SEARCH RESULTS RESE! TO LAST <n> ITENS.
see BExcessive Compound Grouping #4.3.14
UNABLE TO LOCATE ERROR.
SEARCH RESET TO LAST <m> ITEHNMS.
see Multi-line Request Errors

8.3.11
USE OF UNSET TABS.
see Tabs Control 6.3.1
<word> SEARCH IS UNAVAILABLE FOR THIS COLLECTION
see Unindexed Attributes 4.3.15

<word #> HAS BEEN IGNORED.
see Multiple Pound Sign Terminators

4.3.13
0 ITEMS ACCUMULATED
see BACKUP? 4.3.9
see Null Search Results 4.3.8
u.3.9
see Search Restriction 4.3.6
8.3.7
3 OR MORE CHARACTERS MUST PRECEDE #.
see Search Termination G.3.4%
4.3.5

ERIC

Full Tt Provided by ERIC.
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SYS1,CONNON KEPT
IEF2651  VOL SER NOS= SYSO0 .
1EF2€51  SYSOUT SYSOUT
IEF2851  VOL SER NOS= .
HASP JOB STATISTICS -- 3,503 CARDS READ —- 3,028 LINES PRINTED --
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APPENDIX E

Stanford Physics Information Retrieval System

SARPSIS: SYNTAX ANALYZER, RECOGNIZER, PARSER AND
SEMANTIC INTERPRETATION SYSTEM




Computer Notes #25 September 29, 1967
SPIRES

(Stanford Physics Information REtrieval System)

JEG

SARPSIS: SYNTAX ANALYZER, RECOGNIZER, PARSER AND

SEMANTIC INTERPRETATION SYSTEM

A general system 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 camnot
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 ass

Syntax Semantics
rl PROGRAM ss= BEGIN EQLISTA Reinitialize parser
P2 EQLISTA ss= EQLIST Null
p3 EQLIST s 3= EQUATION Null
P4 ss= EQLIST ; EQUATION Null
PS5 EQUATION ::= IDENTIFIER = SUM Print out identifier and value
of sum
p6 SUM ss= ( EXPRESSION ) Set the value of SUM to the value

of EXPRESSION
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p/ EXPRESSION  ::= FACTOR Null
p8 FACTOR ¢ := NUMBER Null
) ss= FACTOR + NUMBER Set the value of FACTOR on the

left to 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 +). 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 S 0000000000 OOOOIOGSPSS i.e., S <S
jl-—l—(—'reducible ‘substring— '
2. ® 00 00000 000000000 OSOSS S. Sk... i.e., Sj>sk
——reducible substri
3. ..............S S 000G OOOGOOOIOSOOSOSPS i.e., S =S
L———-reduciblejsukstrin j k

These precedence relations may be formally defined by:

) Sj = Sk iff there is a rule U ::= xsjsky;
2. Sj ‘:Sk iff there is a rule U ::= ijUiy and a rule Ui ss=% Skz;
3. Sj;> s, 1iff [(there is a rule U ::= xU S,y and a rule
U ss=* sz) or (there is a rule U ::= xU U.y and a rule
o o =% ° o =v
L sz and a rule U, :: Skw)]. (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 written in matrix form may
be found on the next page. Suppose it is desired to parse:
BEGIN IDENTIFIER=(NUMBER + NUMBER).1

lAs .11 be discussed later, '.!' is the TERMINAL variable which is used

to force the parsing until completion. 1Its value is set to zero, hence
all symbols in the syntax are than TERMINAL.
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The precedence relations may be written in a matrix for the example as:

TPIOQOXT
>PeENHOIME

S NHEOom
ZOHmMP>OOM™
z2cwn
ZO0-H0NWVIMXM™WMNIM
TOoO=_mOP>»m™
Z-~OM@w

TS -=32Z2M00 -~
TR o=

il

+

N

PROGRAM

EQLISTA

EQLIST =

EQUATION . >

SUM >

EXPRESSION

FACTOR

"
v

BEGIN

"
A
A

A

IDENTIFIER

(

NUMBER > | >

i
A
A

]
A

) >

To determine the relation between S j and Sk, look in the row determined by
K The blank entries in the matrix indi-

cate that those symbols may never occur adjacently.

Sj and the column determined by S
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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 NUMBEB™=, hence set k to J (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 Sj......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).
If > still holds between Sk and Sk+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
is:

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, PROGRAM s at which point the parsing
stops.
The complete parsing tree is:
BEGIN IDENTIFIER = ( NUMBER + ER )
FACTOR(p8) ‘/:BVB///”,,
FACTO§$B9)
SSION(p7) -
ISM
EQUA"IO’N—( p5)
EQLIST(p3)
EQLISTA(p2)
PROGRAM(pl)

Note that backtracking the value of the pointer k was not necessary
(this was formally proven by Wirth and Weber, 1966a). Further if the
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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(Sj) = G(Sk) iff Sj =S
2. F(sj)cc(sk) iff S; < Sy
3. F(Sj)> G(Sk) iff Sj ’Sk

where the operators as applied to the functions are the normal arithmetic

k

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,z

QUOTES CHAR(12) VAR That string not in the syntax which will
be used to force the word recognition
class.2

2 he use o ggggn{i 35%?8%5? is explained in further detail in the
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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.z

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 Prcductions 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 ste;, 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 [i] represents, for
the 1'th symbol the index in the production table PRTB, where those
productions are listed whose right part string begins with the i'th
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 bys
L(U)=[S|Qz(Uss=*Sz) ]
R(U)=[S1Fz(Uz :=*25) ] (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 precedemce matrix is determined by using the following
alternate definitioms of the precedence relations:
1. Sj=Sk- iff there is a rule U::=Sjsk
2, Sj<$k iff there is a rule U::=ijUiy and Skﬁl(Ui)
3. S5 iff [ (there is a rule U:==xUm$ky and S}iR(Um) )

J k
jER(Ui) and

S L(Uy) )] (Wirth & Weber, 1966a, Shaw, 1966)

or (there is a rule U::=inumy and S
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The precedence functions are then determined by an algorithm (Shaw,
19663 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/1l. It
not only provides tables by punching but also returns these tables to
4 the calling program via the parameter list.
The input cards, the printed output, and the punched output
y 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 o7 .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 .

Special character (+ =& * : " etc.)
PHRASE
PHRASE ::= LETTER (A ... 2)

s 3= PHRASE LETTER

WORD
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e.g.’
(=2.04ABC,-3.0.2) would be scanned by Look as:

( WORD
+2.0 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 accomplishes this
task through two arrays provided by the ANALYZER; BASSYM ard 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 mumber
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 -- How 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 & 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 arraysj 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, ASSION (i.e., the Recognizer)

5. SEMANT (i.e., the Semantic Interpreter)
After dimensioning the arrays  the PARSER calls the SETUP procedure to
initialize those arrays needed in order to parse an input string.

The following pro:edures are auxiliary functions of CETUP:

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 Type 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 ";").

SYMA 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).

SYMB CHAR(12) That symbol in the syntax wnich 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
aid then returns to the PARSER.

The TABREAD procedure is designed to read the data cards puncaned
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 TABREAD.: 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.

e
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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 canmot 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 ot 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
SEMANT and the parameters are:

Name Type Function
N ” FIXED BINARY Formula number
VS ARRAY(0:50) CHAR(400) Value stack
VARYING
J FIXED BINARY Left-hand stack pointer
K FIXED BINARY Right-hand 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

U 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 seé to the equation number corresponding 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 correspondiﬁg to J, K, N3 the value stack is the only place
whece the results of semantic interpretation have an 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 SEMANT procedure for our exawrle 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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INPUT DECK

'NUMBER

'LEFT-RIGHT'
PROGRAM
EQLISTA
EQLIST

EQUATION
SUM
EXPRESSION
FACTOR
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APPENDIX A

Input and output for the example

'IDENTIFIER' 1" 0. 1]
BEGIN EQLISTA

EQLIST

EQUATION

EQLIST 3 EQUATION
IDENTIFIER = SUM

( EXPRESSION )
FACTOR

NUMBER

FACTOR + NUMBER

'PROGRAM' (i.e., the five
variables)

'END' (options card)



SETUP
ANALYZE
START TIME=
OPTIONS SELECTED
PRODUCTIONS
SYMBOLS
LEFT-RIGHT
MATRIX
FUNCTIONS
KEY-PRTB
PUNCH
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172008490
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PRODUCTIONS
1  PROGRAM 2= BEGIN EQLISTA
2  EQLISTA s3= EQLIST
3  EQLIST s3= EQUATION
4 s3= EQLIST : EQUATION
5  EQUATION :3= IDENTIFIER = SUM
6 SUM s3= ( EXPRESSION )
7  EXPRESSION s3= FACTOR
8  FACTOR ts= NUMBER
9 s:= FACTOR + NUMBER




NON-BASIC SYMBOLS

1 PROGRAM

3 EQLIST

5 SUM

6 EXPRESSION
BASIC SYMBOLS

.8 BEGIN

10 * (

12

13 =/

15 )
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11

14

EQLISTA
EQUATION

FACTOR

IDENTIFIER
NUMBER



KEY

27

32

34

34

34

10
34
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10 11
34

18

22
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0
1 0 13 5 =5 4 0
5

o

ERIC

Aruitoxt provided by Eic:



DIGIT SYMBOL SETS
PROGRAM
EQLISTA
EQLIST
EQUATION
SUM
EXPRESSION
FACTOR

EQLISTA
EQLIST
EQUATION
SUM

)

FACTOR
NUMBER

- 202 -

EQLIST EQUATION
EQUATION SUM

SUM )

)

NUMBER

SUM



LEFT-SYMBOL SETS

PROGRAM
EQLISTA
EQLIST
EQUATION
SUM
EXPRESSION
FACTOR

BEGIN
EQLIST
EQLIST
IDENTIFIER
(

FACTOR
FACTOR

-.203 -

EQUATION
EQUATION

NUMBER
NUMBER

IDENTIFIER
IDENTIFIER
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PRECEDENCE FUNCTIONS F AND G
1 PROGRAM 1
EQLISTA
EQLIST
EQUATION
SUM
EXPRESS ION
FACTOR
BEGIN
IDENTIFIER

(
NUMBER

O 0 ~N O U0 > W

g et
N = O

-t
w
N = = NN W N N N e

—
&

+
15 ) 1
FINISH TIME= 172010950

NN =N W e N NN -

ERIC

Aruitoxt provided by Eic:
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PRECEDENCE MATRIX

1
1 . .
2 . .
3 . = .
4 .= .
5 . > .
6 . =,
7 . = >,
8 =< <, .
9 . = .
10 =< , < ;
11 . o
12 = < .
13 = << .
14 . = .
15 . > .

NO PRECEDENCE VIOLATIONS OCCURRED
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PUNCHED OUTPUT

"TABLE
"MNMM

15 9 7
"XNUM-XWORD-XSEQ
11 9 1
"QUOTES
nn
"EQUATIONS
"PROGRAM "
NSU‘M ”"
"BASSYM
"BEGIN " n(
") " "
"BASVAL

8 10 12 13 14
"SYMBOLS

"EQLISTA
WEXPRESSION

" n "PROGRAM
"SUM " "EXPRESSION
n( * "NUMBER
n)
"KEY
o 0 O 1 8
34 34
"PRTB
0o -2 2 12 4
9 7 0 2 -1
5 0 -8 7 0
"HM

(= =)
(= =) o
o o
oo oo ocQ

oo
oo

o & oo

—
w
o
o
o

§§QNOOU‘IOO(&OONOONOONOONOOP‘OOP‘
—

o W

o o

o o

o oo

(= N =) oo

oo

(== oo

(==

" WEQLIST
" "FACTOR
" one

]

15 16
" WEQLISTA
" WPACTOR
" "s

10 1
3 0
0 13
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

" WEQLIST
n WFACTOR
" ng
" WEQLIST
n WBEGIN
" N=
18 22
-3 3
5 <5
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

27

oo

o

oo S QO

WEQUATION

"y

"EQUATION

"IDENTIFIER
"y

32 34 34

-7 6 14
0 6 15
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

ocC

(= R o)

>
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oo

~ O

O O

0400300300300200200

oo

oo

oo

oo

oo

oo

o O

< O

oo

" O

oo

oo

oo

(o I =)

£
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APPENDIX B
Analyzer Error Messages .
Message Solution
QUOTES AND/OR TERMINAL MAY NOT Rewrite the syntax so that the value )
APPEAR IN SYNTAX PRECEDENCE assigned to the variable QUOTES and/or
VIOLATION terminal does not appear in the syntax
PRECEDENCE VIOLATION OCCURRED Rewrite syntax
HINTS REGARDING ERRORS Tells between what two symbols and equation
the precedence violation occurred -
HM MATRIX FULL AT ROW X Increase dimension of HM in Parser and
‘ Analyzer
NO PRECEDENCE FUNCTIONS EXIST Rewrite syntax (reference 1) .

Some rules to follow when writing the syntax are:

l. 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 instead of phrases:=word phrase
s s=phrase word

The program which calls ANALYZE controls all the dimensioning of
arrays in ANALYZE; these in turn are estimated 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 tne variables of M N MN in the parser. For data runs, the values punched
by the analyze routine (MNMM) + 3 may be used.




SETUP
TABLE

TABREAD

MNMM
XNUM-XWORD-XSEQ
QUOTES
EQUATIONS
BASSYM

BASVAL

SYMBOLS

KEY

PRTB

HM

F

G

END
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APPENDIX C

Output from SETUP and TABREAD




TABLE ENTRIES
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APPENDIX D

Sample Output from TABPRINT

ERSCAN=; SYMBA=BEGIN SYMB=EQLIST

XWORD= 9
F
0 1
1 3
G
0 1
2 2
KEY
0 0
27 32
PRTB
0 -2
0 -7
1 0
5 0
BASVAL
8 10
BASSYM
_ BEGIN
+
EQUATIONS
PROGRAM
EQUATION
FACTOR
SYT
EQUATION
BEGIN
;
HM

COO0OO0O0O0O0O0OO0O

—

—
QOO WULMOOCOMNOOONMNMOOON

COONOOOMOOONOCOMOOO~RODOO ™
— —

M= 15 ‘N= 9 MM=
INUM= 11 XSEQ= 1 QUOTES="
1 1 2 2 1 2 1
2 1 2 2 0
1 2 2 1 1 2 1
1 1 2 1 0
0 1 8 10 10 11 18
34 34 34 3 34
2 12 4 A 3 0 -3
6 14 11 -9 7 0 2
13 5 -5 4 0 6 15
-8 7 0
12 13 14 15 16
( H =
) .
EQLISTA EQLIST EQLIST
SUM EXPRESSION FACTOR
PROGRAM EQLISTA EQLIST
SUM EXPRESSION FACTOR
IDENTIFIER ( NUMBER
= + )
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 0 0 0
0 0 0 0 0 0
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 0 0
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OO0 O0CO0OO0O (= = =) 0O (= = =) OO0 OO0 o000 (= = =)

00000000000000000000000000000000000

00000000000000000000000000000000000

00090000000000000000000000000000000

000400ooooouooooo000000000000000000

50020003000600050004000500010002000
- -4 -4 -4 -

30050002000400030003000300020002000
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APPENDIX E

Parser Flow Chart

'

initialize
critical
variables

e

j=j+l
k=]
s(j)=sym
vs(j)=syms
get new sym and syms

call ERRORREC k....

use and prtb to find
equation for string
Sj............sk

call SEMANT with
equation number

s(j)=left side of equationl

k=] P —
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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 =/

DOL 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 O USED ONLY IN SEMANTICS*/
DOL SWITCH BIT(1);/*SET TO O USED ONLY IN SEMANTICS*/
PUT EDIT('FORMULA ',N,'<,EQ(N), ™')(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+l1);

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 + 3);
FORMULA 8 <FACTOR >
FORMULA 9 <FACTOR >
FORMULA 9 <FACTOR >
FORMULA 7 <EXPRESSION >
FORMULA 6 SUM >
FORMULA 5 <EQUATION >
= 6
FORMULA 3 <EQLIST >
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APPENDIX G.2

A=(l +2 2 )3
FORMULA 8  {FACTOR Y
FORMULA 9 (FACTOR R%Q
SYNTAX ERROR--- IF MORE INPUT REQUESTED BEFORE END
OF SYNTAX ANALYSIS THEN PLEASE ENTER ()
NUMBER MAY NOT BE FOLLOWED BY NUMBER
END OF SYNTAX ERROR ANALYSIS

ERIC

Full Tt Provided by ERIC.



FORMULA
FORMULA
FORMULA
FORMULA
FORMULA

FORMULA
FORMULA
FORMULA

W O~ O 00

- N B
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APPENDIX G.3
B=(1 + 2) .
<FACTOR >
<FACTOR >
<EXPRESSION 7
<suM >
<EQUATION 7
€EQLIST 7
&EQLISTA >
<PROGRAM P
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APPENDIX H.1

PROCEDURE (M, MM, N, F, G, KEY, PRTB, QUOTES,, XNUM, XWORD,

ANALYZE: PROCEDURE (M, MM, N, F, G, KEY, PRTB, QUOTES, XNUM, XWORD,
BASVAL, BASSYM, EQ, XSEQ, ERRORFLAG, HM, SYT);
/% 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,NUMBRD,SYMBOLS,LEFT-RIGHT,*/
/% MATRIX,FUNCTIONS,KEY-PRTB, PUNCH, END */
/% NORMALLY 'END' STARTING IN COL 75 */
/% SYNTAX IN BNF %/
/% § 1IN COL 1 DENOTES END OF SYNTAX */
DCL X CHAR(12) VAR,IN CHAR(100) VAR,DATAIN(80) CHAR(1);
pcL (1,J,K) FIXED BINARY;

DCL M FIXED BINARY; /* NUMBER OF SYMBOLS */
DCL MM FIXED BINARY; /% NO NON-BASIC SYMBOLS */
DCL N FIXED BINARY /% NUMBER OF PRODUCTIONS */

DCL ERRORFLAG BIT(1);
DCL CHANGE BIT(1);
DCL HM(M,0:30) FIXED BINARY; /* MATRIX FOR DIAGNOSTICS  */
DCL SYT(O:M) CHAR(12); /% SYMBOL TABLE */
DCL PRD(O:N ,0:5) FIXED BINARY; /* PRD IN NUMBER FORM¥*/
DCL H(O:M,0=M) CHAR(%); /% PRECEDENCE MATRIX */
DCL (F(O:M)[G(0:M)) FIXED BINARY; /*PRECEDENCE FUNCTIONS */
DCL L(O:MM,0:M) BIT(1),R(O: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*/
pCL (A,B,NN) FIXED BINARY;
DCL XX(10) CHAR(15) VAR;
DCL CHOICE(10) BIT(l); /* COMPUTATION AND OR PRINT OPTIONS*/
DCL (KEY(O:M ),PRTB(0:5%N)) FIXED BINARY;
DCL COM CHAR(76);
DCL (NUMBER;QUOTES,WORD,TERMINAL,SEQUENCE) CHAR(12);
DCL (XNUM, XWORD,XSEQ) FIXED BINARYj
DCL (FMIN,GMIN,K1) FIXED BINARY;
DCL BASVAL(M ) FIXED BINARY;
DCL BASSYM(M ) CHAR(12);
DCL EQ(N ) CHAR(12);
DCL (XM,XN,XMM) FIXED BINARY;
INTPNCH:  PROCEDURE(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 BINARYj /* NUMBER GF CHARACTERS PER ITEM */
DCL S(L:U) FIXED BINARY; /* ARRAY TO BE PUNCHED */
pcL (I,J,X) FIXED BINARY;
l IF N*(W+l)>=80 THEN PUT EDIT('FORMAT ERROR IN INTEGER
ERJ(? PUNCH','N=',N,'W=',W)(PAGE,A,X(Z),A,F(8),X(2),A,X(2),
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PROCEDURE (M, MM, N, F, G, KEY, PRTB, QUOTES, XNUM, XWORD,

F(3));
ELSE DC;
DO I=LL TO UU BY N;
IF I4N-1»UU THEN X=UU; ELSE X=[4N-];
PUT FILE (SYSPNCH) EDIT((S(J) DO J=I TO X ))
((N))(X(1),F(W)))3
J=79 = (X~ T+1)*(W+1);
PUT FILE (SYSPNCH) EDIT(' ')(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=3)}»=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 > UU THEN X=UU; ELSE X=I+N-1;
DO J=I TO X;
PUT FILE (SYSPNCH) EDIT('''',S(J), ''')(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,I1,J,I,I,J,K);
RETURN;
END COMPNCH;
/* SET UP OUTPUT CONTROLS */
PUT LIST('START TIME=',TIME) SKIP;
XN=N3 XM=M;  XMM=MM;
XX(1)='PRODUCTIONS';
XX(2)='NUMPRD';
XX(3)='SYMBOLS '
XX(4)='LEFT-RIGHT';
XX(5)="MATRIX';
XX(6)="'FUNCTIONS';
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APPENDIX H,.3

PROCEDURE (M, MM, N, F, G, KEY, PRTB, QUOTES , XMUM, XWORD,

STEPA:

READA:

XX(7)='KEY-PRTB';
XX(8)="PUNCH';
xx(9)=v v;
XX(10)=' '3
GET LIST(NUMBER,WORD,QUOTES, TERMINAL, SEQUENCE);
DO I=1 TO 103 CHOICE(I)='0'B; END;
IN=' ';
Do I1=1,3,5,6,7,8; CHOICE(I)='1'B; END;
DO WHILE (IN=='END');
GET LIST(IN);
DO I=1 TO 10; IF XX(I)=IN THEN CHOICE(I)='l1'B; END;
END;
PUT LIST('OPTIONS SELECTED') SKIP;
DO I=1 TO 103 IF CHOICE(I) THEN PUT LIST(XX{I)) SKIP; END;
SYT(0)=' 's ERRORFLAG='0'B; K=0;
DO I=0 TO N ;
DO J=0 TG 5;
PRD(I,J)=0; END;
END;
BEGIN;
DCL P(O:N ,0:5) CHAR(12); /% PRODUCTIONS IN STRING FORM */
DCL (U,V) FIXED BINARY;
/* READ THE PRODUCTIONS TIL $ IS READ
DATA IN(1)=' '; N=0;
DO WHILE (DATAIN(l)y?='$');
GET EDIT((DATAIN(I) DO I=1 TO 80))(80 (A(1)));
IF DATAIN(1)='$' THEN GO TO READA;

N=N+13 K=0;
IF DATAIN(1l)=' ' THEN DO; -
P(N,0)="' '; K=1; END;
IN='";
DO I=1 TO 80; IN=INJ] DATAIN(I); END;  IN=IN||' ';

I=LENGTH( IN);
DO WHILE(K{=5 & 1)0);
X="'1;
DO WHILE (SUBSTR(IN,1,1)7=' ');
X=X \\SUBSTR(IN,1,1);  IN=SUBSTR(IN,2); I=I-1; END;
IF ¥»='' THEN DO;

P(N,K)=X;
K=K+1; END;
DO WHILE (SUBSTR(IN,1,1)=' '&€I)0); IN=SUBSTR(IN,2);
I=I-1; END;
END;
DO I=K TO 5; P(N,I)=' '; END;
END READA;
/* OUTPUT PRODUCTIONS %/

IF CHOICE(1) THEN AA: DO;
PUT EDIT ('PRODUCTIONS',' ')(PAGE,A,SKIP,A);
DO I=1 TO N;
PUT EDIT(I,P(I,0),'s:=',(P(I,K) DO K=1 TO 5))
(SKIP,F(4),X(4),A,X(2),5 A) ;
END OUT;
END AA;
/* TIDENTIFY AND LIST THE NON-BASIC AND BASIC SYMBOLS */
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PROCEDURE(M, MM, li, F, G, KEY, PRTB, QUOTES,, XNUM, XWORD,

M=0;
BASIC: DO K=0 TO 5;
DO I=1 TO N;
X=P(1,K);
DO J=0 TO M3 IF X=SYT(J) THEN GO TO FF; END;
M=M+l; 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,0)=0 THEN DO;
PRD(I,0)=PRD(I-1,0); P(I,0)=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 I+4QM THEN J=I+4; ELSE J=MM;
PUT EDIT((K,SYT(K) DO K=I TO J ))(SKIP,5(F(4),X(2),4,
X(6)));
ENDs

PUT EDIT('BASIC SYMBOLS')(SKTP(2),A);
DO I=MM+ TO M BY 5;
IF I+4 MLTHEN J=I+4; ELSE J=M ;
PUT EDIT((K,S)IYT(K) DO K=I TO J ))(SKIP,5(F(4),X(2),A,
X(6)));

'~

END;
END AB;
IF CHOICE(2) THEN AC: DOj
PUT EDIT('PRD')(PAGE,A);
DO I=1 TO N3
PUT EDIT(I,PRD(I,O),'::=',(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; DOj ]
COM='TABLE'; CALL COMPNCH(COM) 3
COM="MNMM' ;
CALL COMPNCH(COM);
F(0)=M; F(1)=N; F(2)=MM; I=0; J=XM ; K=3; A=04; 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 | SYT(I)=TERMINAL THEN D03
PUT EDIT('QUOTES AND/OR TERMINAL MAY NOT APPEAR IN!'
,'" SYNTAX PRECEDENCE VIOLATION')(SKIP,2 A);
ERRORFLAG='1'B; GO TO FIN; END;
IF SYT(I)=SEQUENCE THEN XSEQ=I3
ENDs
COM="'XNUM-XWORD-XSEQ' 3
CALL COMPNCH(COM);
F(0)=XNUM; F(1)=XWORD; F(2)=XSEQ; K=2; 1=0;
CALL INTPNCH(F,I,J,I,K,A,A);




- 221 -
APPENDIX H.5
PROCEDURE(M,MM,N,F,G,KEY,PRTB,QUOTES,XNUM,XWORD,

COM='QUOTES';
CALL COMPNCH(COM);
COM=QUOTES; CALL COMPNCH(COM) 3

COM='EQUATIONS';  CALL COMPNCH(COM) 3

DO I=1 TO N3 EQ(I)=P(I,0); END;

I=13 J=XN ; K=N; A=5; B=12;

CALL STRPNCH(EQ,I,J,I,K,A,B);

K=13;

DO I=MM+1 TO M;

IF +(SYT(I1)=NUMBER | SYT(1)=WORD | SYT(1)=QUOTES) THEN DO;
BASSYM(K)=SYT(I); BASVAL(K)=I; K=K+l; END;
END;

COM='BASSYM's CALL COMPNCH(COM);

BASSYM(K)=TERMINAL; BASVAL(K)=M+1;

I=1; J=XM;

CALL STRPNCH(BASSYM,I,J,I,K,A,B); -

COM='BASVAL';

CALL COMPNCH(COM);

A=43 B=15; CALL INTPNCH(BASVAL,I,J,I,K,B,A);"

A=5; B=12; I=0; COM='SYMBOLS'; 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 AE: DO;
K=0; V=03 KEY(0)=0; PRTB(0)=0;
DO I=1 TO M+l;
IF V=0 THEN KEY(I-1)=V;
V=03
IF PRTB(K)=«=0 THEN K=K+l;
PRTB(K)=0; KEY(I)=K;
DO J=1 TO N;
IF PRD(J,1)=1 THEN DO;
IF V=0 THEN V=K+l;

DO U=2 TO 5;
IF PRD(J,U)4=0 THEN DO;
K=K+13 PRTB(K)=PRD(J,U); ENDs
ENDs
K=K+1; PRTB(K)=-J; K=K+l; PRTB(K)=PRD(J,0);
END;

END;
END;
PUT EDIT('KEY')(PAGE,A);
PUT EDIT((KEY(I) DO I=O TO M+l))(SKIP,10 F(4));
PUT EDIT('PRTB')(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: DOj
COM='KEY';
CALL COMPNCH(COM);
I=03 J=XM ; A=15; B=4; U=M+13
CALL INTPNCH(KEY,I,J,I,U,A,B);
COM='PRTB'; CALL COMPNCH(COM);
Q 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 Cl(I) TIMES AS LEFT */
/* AND C2(I) TIMES AS RIGHT */
DCL B1(0:N) BIT(1), B2(0:N) BIT(1l);
/* B(K) MEANS THAT THE K'TH PRODUCTION HAS BEEN %/
/* ELIMINATED */
DCL (S0(O:N),SL(O:N),SR(0:N)) FIXED BINARY;
DO I=1 TO M; Cl(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(K,J)=0); J=J-1; END;
SR(K)=PRD(K,J); B1(K)='1'B; B2(K)='1'B;
C2(SO(K))=C1(SO(K))+1; C1(SO(K) )=C2(S0(K));
END BA;
DO I=1 TO MM;
DO J=1 TO M3 R(I,J)='0'B; L(I,J)='0'B; END; END;
NN=N; CHANGE='1'B;
BB: DO WHILE (CHANGE & NN»O);
CHANGE='0"'B;
DO K=1 TO N;
IF B1(K) THEN DO;
A=SO(K); B=SL(K);
IF = L(A,B) THEN DO; L(A,B)='1'B; CHANGE='1'B;
END;
IFSB =MM THEN DO J=1 TO M;
IF =L(A,J) THEN IF L(B,J) THEN DO;
L(A,J)='1'B; CHANGE='1'B; END; END;
IF C1(B)=0 THEN DO; B1(K)='0'B; C1(A)=Cl(A)-1;
NN=NN-1;  END;
END BB;
NN=N; CHANGE='l1'B;
BC: DO WHILE (CHANGE & NN>O);
CHANGE='0"'B;
DO K=1 TO N;
IF B2(K) THEN DO;
A=S0(K); B=SR(K);
IF - R(A,B) THEN DO; R(A,B)='1'B; CHANGE='1'B;END;
IF B&=MM THEN DO J=1 TO M;
IF ~R(A,J) THEN IF R(B,J) THEN DO;
R(A,J)='1'B; CHANGE='1'B; END; END;
IF C2(B)=0 THEN DO;
B2(K)='0'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 SETS')(PAGE,A);
DO I=1 TO MM;
PUT EDIT(SYT(I),'s:=")(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,HM,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),'::=")(SKIP,2 A);
DO J=1 TO M3 IF L(I,J) THEN PUT EDIT(SYT(J))(X(2),A);
END;
END;
END ADj
END STEPB;
STEPC: BEGIN;
pcL (u,V,P,Q) FIXED BINARY;
ENTER: PROC (X,Y,S);
DCL T CHAR(1);
DCL (X,Y) FIXED BINARY,S CHAR(1);
T=H(X,Y);
IF Pa=' ' & T+=S THEN DO;
IF-» ERRORFLAG THEN PUT LIST('HINTS REGARDING ERRORS')
PAGE;
ERRORFLAG='1'B;
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,0)>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 EDIT('NO PRECEDENCE FUNCTIONS EXIST',SYT(U),SYT(V))
(SKIP,3(A,X(4)));
GO TO FIN;
END FAIL;
FIXUPROW: PROC(I,L,X) RECURSIVE;
pcL (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))=6(K) | H(L,K)='=' & F(I)==G(K)
THEN CALL FAIL(I,K); END;
DO J=K1 TC 1 BY -1;
IF H(I,J)='¢" & F(I))=G(J) THEN CALL FIXUPCOL(I,J,A);
ELSE IF H(I,J)='=' & F(I)w=G(J) THEN
CALL FIXUPCOL(I,J,B); END;
RETURN; END FIXUPROW;
FIXUPCOL: PROC(L,J,X) RECURSIVE;
pcL (L,J,X,I) FIXED BINARY;
DCL (A,B) FIXED BINARY;
A=]1; B=0;
G(J)=F(L)+X;
IF Kiy=K THEN DO;
Q IF H(K,J)=')' & F(K){=6(J) | H(K,J)='=' & F(K)=G(J)
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PROCEDURE (M, MM, N, F, G, KEY, PRTB, QUOTES , XNUM, XWORD,

THEN CALL FAIL(K,J); ENDs
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)*=G(J) THEN
CALL FIXUPROW(I,J,B); END;
RETURN; END FIXUPCOL;
/* FIND {| PRECEDENCE MATRIX */
DO J=0 TO M; H(I,J)=' ';END; END;
HM(1,0)=1; DO J=1 TO 30; HM(I,J)=0; END; END;
Uv:e DO

IF P{=MM THEN DO;
DO I=1 TO M;
IF R(P,I) THEN CALL ENTER(I,Q, ')'); END;
IF Q¢{=MM THEN DO J=1 TO M;
IF L(Q,J) THEN DO;
CALL ENTER{P,J,'{');
DO I=1 TO M;
IF R/(P,I) THEN CALL ENTER(I,J,')>');
END;
END;
END;
END;
ELSE IF Q{=MM THEN DO J=1 TO M;
IF L(Q,J) THEN CALL ENTER(P, J, '{'); 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,' ')(SKIP,F(4),X(1),A);
DO J=0 TO M BY 10;
IF MYJ4+9 THEN U=J4+9; ELSE U=M;
PUT EDIT((H(I,K) DO K= J TO U),'.'")(11l A);
END;
END;
END AF;
IF ERRORFLAG THEN DO;
PUT EDIT( 'PRECEDENCE VIOLATION OCCURRED!')(SKIP,A);
GO TO FIN; END;
PUT EDIT('NO PRECEDENCE VIOLATIONS OCCURRED' ) (SKIP,A);
/* PUNCH HM */
IF CHOICE(8) THEN DO;
I=0; A=15; B=4; P=0; V=30; COM=HM'; CALL COMPNCH(COM) 3
DO U=1 TO M; CALL INTPNCH(HM(U,*),I,XM,P,V,A,B);  END;
END;
/% BUILD F AND G PRECEDENCE FUNCTIONS */
IF -4 CHOICE(6) THEN GO TO FIN;
/* INITIALIZE */
K1=0; DO I=0 TO M; F(I)=0; G(¥)=0; END;
Q 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 K13
IF H(K,J)=")' & FMIN&G(J) THEN FMIN=G(J)+1;
ELSE IF H(K,J)='=' & FMIN (G(J) THEN FMIN=G(J); END;
F(K)=FMIN;
DO J=K1 TO 1 BY -1j
IF H(K,J)='¢ & FMIN)=G(J) THEN CALL FIXUPCOL(K, J,A);
ELSE IF H(K,J)='=' & FMINDG(J) THEN
CALL FIXUPCOL(K,J,B);  END;
K1=K1+1; GMIN=1;
DO I=1 TO K;
IF H(I,K)='¢' & F(I}D=GMIN THEN GMIN=F(I)+1;
ELSE IF H(I,K)='=' & F(IJyGMIN THEN GMIN=F(I); END;
G(K)=GMIN;
DO I=K TO 1 BY =13
IF H(I,K)=">' & F(I)X=GMIN THEN CALL FIXUPROW(I,K,A);
ELSE IF H(I,K)='=' & F(I){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),A,2 F(6));
END;
/* PUNCH F AND G */
IF CHOICE(8) THEN APPP: DOj
I=0; J=XM ; A=15; B=4;
COM='F'; CALL COMPNCH(COM) ;
F(MHL)=0; G(M+1)=0; K=M+l;
CALL INTPNCH(F,1,J,I,K,A,B);
COM='G'; CALL COMPNCH(COM)
CALL INTPNCH(G,1,J,I,K,A,B);
COM='END'; CALL COMPNCH (COM) 3
END APPP;
END STEPC;
FINs
PUT LIST('FINISH TIME=',TIME) SKIP;
END ANALYZE;
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PROCEDURE OPTIONS(MAIN);

PARSER: 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);
BLOCK: BEGIN;
pcL (I,J,K,L,KK) FIXED BINARY;
DCL (I1,I2) FIXED BINARY;
DCL S(0:50) FIXED BINARY; /* PARSING STACK */
DCL VS(9:50) CHAR(400) VAR; /* VALUE STACK */
DCL QUOTE BIT(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(0:M) CHAR(12); /* SYMBOLS */
DCL (XWORD,XNUM,XSEQ) FIXED BINARY;
DCL QUOTES CHAR(12);
DCL ANS FIXED BINARY;
DCL A CHAR(100) VAR;
DCL 0S 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));
SETUP: 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;
TABREAD: PROCEDURE;
/* READ PARSING TABLES */
DCL COM CHAR(100) VAR;
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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='XNUM-XWORD-XSEQ' THEN GET LIST(XNUM,XWORD,XSFO0);
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 LIST((BASSYM(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 LIST((KEY(J) DO J=0 TO M+l));
IF COM='PRTB' THEN GET LIST((PRTB(J) DO J=0 TO
KEY(M4+1)));
IF COM='F' THEN GET LIST((F(J) DO J=0 TO M+l));
IF COM='G'THEN GET LIST((G(J) DO J=0 TO M+l));
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 ENTRIES')(PAGE,A);
PUT EDIT('M=',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,
1XSEQ=", 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+l))
(100(SKIP;10(X(3),F(4))));
PUT EDIT('G')(SKIP,A);
PUT EDIT((G(J) DO J=0 TO M+l))
(100(SKIP, 10(X(3),F(4))));
PUT EDIT('KEY')(SKIP,A) ;
PUT EDIT((KEY(J) DO J=0 TO M+l))
(100(SKIP,10(X(3),F(4))));
PUT EDIT('PRTB')(SKIP,A);
PUT EDIT((PRTB(J) DO J=0 TO KEY(M+1)))
(100(SKIP, 10(X(3),F(4))));
PUT EDIT( 'BASVAL')(SKIP,A);
PUT EDIT((BASVAL(J) DO J=1 TO M-1-MM))
(100(S”1P, 10(X(3),F(4))));
PUT EDIT('BASSYM')(SKIP,A);
PUT EDIT((BASSYM(J) DO J=1 TO M-1-MM))(100(SKIP,6(X(5),A)));
PUT EDIT('EQUATIONS')(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;

Q = .
DO I=1 TO M;
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PROCEDURE OPTIONS(MAIN);

PUT EDIT((HM(I,J) DO J=0 TO 30) ) (100(SKIP, 20(X(2),F(4))

?
END;
RETURN;
END TABPRINT;
LOOK: PROCEDURE(OS, A, I,T)3
/* FREE FIELD READ PROCEDURE T= TRUE IF CURRENT */
/% INPUT STRING IS NOT A NUMBER FALSE IF PHRASE STRING */
/%* RETURNED IN 05 */
/* NUMBER=DIGIT|NUMBER DIGIT|NUMBER .|(+]-) DIGIT */
/% LETTER=A{B|...|Z
/* WORD=LETTERJWORD LETTER */
/* PHRASE=WORD]SPECIAL */
/% SPECIAL=ALL SYMBOLS OTHER THAN LETTERS OR DIGITS*/
/* IF LOWER CASE AVAILABLE CHANGE A TO LOWER CASE A */
NEXT: PROCEDURE CHAR(L);
/*GETS NEXT CHARACTER FROM INPUT */
IF I)LENGTH(A) THEN DOj
GET EDIT(A)(A(80));
PUT LIST(A) PAGE;
A=Al| ' '3
I1=1;
END;
RETURN(SUBSTR(A,I,1))3
END NEXT; -
CON: PROCEDURE;
0S=0S || SYM; I=1+1;
END CONj;
DCL SYM CHAR(1);
DCL T BIT(1);
DCL A CHAR(100) VAR; /*READ BUFFER */
pCL I FIXED BINARY; /% READ BUFFER POINTER */
DCL 0S CHAR(80) VARYING; /* OUTPUT STRING */
DCL NEXT INTERNAL ENTRY RETURNS (CHAR(1));
DCL CON INTERNAL ENTRY;
SYM=NFXT; O0S=''j;
DO WHILE (SYM=' ');
I=I+1; SYM=NEXT; END;
IF ((SYM)='A')&(SYM{(='2')) THEN DO;
DO WHILE ((SYM)='A')&(SYM='2'));
CALL CON; SYM=NEXT; END;
T='1'B; RETURN; END;
CALL CON;
IF (((sYMY'2")|(SYM="+1)|(STH="-"))&
((NEXT='."')| (NEXT)'Z'))) THEN DO;
DO WHILE ((NEXT 1Z*) | (NEXT="."'))};
SYM=NEXT; CALL CON; END;
T='0'B; RETURN;
END;
IF SYM)'Z' THEN DO; T='0'B; RETURN ; END;
T='1'B; RETURN;
END LOOK;
ASSIGN: PROCEDURE (QUOTE,OS,V) RECURSIVE;
o /*ASSIGNS A NUMERICAL VALUE TO CURRENT INPUT STRING %/
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PROCEDURE OPTIONS(MAIN);

DCL QUOTE BIT (1);
DCL 0S CHAR(80) VARYING;
DCL (V,J) FIXED BINARY;
DCL T BIT(1);
IF QUOTE THEN DO;
CALL LOOK(0S,A,I,T);
IF 0S=QUOTES THEN DO;
QUOTE='0'B; CALL ASSIGN(QUOTE,O0S,V); RETURN;
END;
V=XWORD;  RETURN;
END;
CALL LOOK(0S,A,I,T);
IF T THEN DO;
IF 0S=QUOTES THEN DO;
QUOTE='1'B; CALL ASSIGN(QUOTE,OS,V);  RETURN;END;
DO J=1 TO M-1-MM;
IF 0S= BASSYM(J) THEN DO;
V=BASVAL(J); RETURN;
END;
END; .
V=XWORD;  RETURN;
END;
V=XNUM; RETURNj;
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'B; QUOTE='0'B; 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 S(l)»= W THEN S(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 (X¥~=ERSCAN); K=K+1; CALL ASSIGN(QUOTE,X T(K));END;
- QUOTE="'0"B;
A=SUBSTR(A, I+1);
DO V=1 TO K-1;
W=1;
DO WHILE (HM(T(V),W)*=T(V+l) & WSCHM(T(V),0));
W=W+l;  END;
IF W»=HM(T(V),0) THEN DO;
PUT EDIT(SYT(T(V)),' MAY NOT BE FOLLOWED BY ',
SYT(T(V+1)))(SKIP,3 A); ER='0'B; END;
END;
IF ER THEN PUT LIST('ERROR NOT IN CURRENT INPUT') SKIP;
PUT LIST('END OF SYNTAX ERROR ANALYSIS') SKIP;
RETURN3
END ERRORREC;
STACKOK: PROCEDURE BIT(1l);
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PROCEDURE OPTIONS(MAIN);

DCL (TRUE,FALSE) BIT(1); '
DCL W FIXED BINARY;
TRUE='1'B; FALSE='0'B; W=l;
IF S(J-1)=0 THEN RETURN(TRUE);
DO WHILE (HM(S(J-1),W)r=S(J)); W=W+l; END;
IF W>=HM(S(J-1),0) THEN RETURN(FALSE); ELSE RETURN(TRUE);
END STACKOK;
XN=N3;
CALL SETUP;
PUT LIST('START OF PARSING') PAGE;
IF ERROR THEN GO TO FINIS;
/% PARSING SECTION  */
Do J=0 TO 503 S(J)=0; END;
PROCES:
ANS=0; ERROR='0'B;
J=0; I=Bl; QUOTE='0'B;
CALL ASSIGN(QUOTE,SYMS,SYM);
DO WHILE (SYMX0);
J=J+l; 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(S5(J)))&(I>1));
J=J-13 ENDj;
L=KEY(S(J));
IF STACKOK THEN DO;
DO WHILE (PRTB(L)==0);
KK=J+1};
DO WHILE ((KK¢=K)&(S(KK)=PRTB(L)));
KK=KK+1; L=L+l; END;
IF ((KK)K)&(PRTB(L)C0)) THEN DO;
I1=J; 12=K;
CALL SEMANT (-PRTB(L),VS,Il,I2,EQ,ANS,ERROR,XN);
IF I19=J}I2"=K THEN PUT LIST('POINTER ERROR') SKIP;
S(J)=PRTB(L+1); L=0; END;
ELSE DO;
DO WHILE (PRTB(L)»0);
L=L+l; ENDj
L=1+2; END;

END;
IF L7=0 THEN DOj
=0; J=03
CALL ERRORREC; END;
END;
ELSE DO; =0; CALL ERRORREC; END;
K=J;
END;
END;
END BLOCK;

FINIS:
END PARSER;
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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 System. News will
be reported quarterly 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 io 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 (0S).

A library automation proposal was written and funding of $417,000
granted for the initial period of June 27, 1967 through December 26,
1968. (The original proposal is now out of print, but xerox wmpies
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 ati $499,300 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 funection-
ing of ah 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
ERiC‘ Project BALLOTS to meet this requirement. Analysis and design teams work

Full Tt Provided by ERIC.
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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 Com-
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-1ine search service is currently available from 8:15 to 10:00 AM,
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 274l
Communications Terminal with the following characteristics:

1. EBCD keyboard (see IBM manual A2i-34l15-2, 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 U15/328-4000; no prior arrangements (except a valid account
number) are required. However, to assure success, would be users
ape 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 faeility. 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 proj-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 using the 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
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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 logi al 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 unified 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 papers
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 summari zed in a paper by
Allen Veaner. Invited papers dealt with a variety of subjects:

National Collaboration and the National Libraries Automatiorn Task Force
(Samuel 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 Langzuages (T.K. Burgess), Developing a Campus
Based Information Retrieval System (Edwin B. Parker).
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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 we 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 cos* 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: M"The reward, and at the same time the retribution, of
software 1is self-change,nﬁ 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 enumfrated in a paper by Professor F.J. Corbatd,
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 (Corbatdé 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 operatioms. 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.,

Standardization

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."? Standardization efforts will 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 determining. 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 menagement 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:

Now, the interesting thing is that until now
libraries have been, in effect, duplicatiag this
entire expense--mul tiplying 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 money 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.

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 no
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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/0, 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
5% in the first year of a record's.life to an aggregate of about 40%
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 time 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 applicationms.

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
vwhich 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 guide; 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 Confere
ence on Collaborative Library Systems Development, and in the first
issue of the Project BALLOES Quarterly Newsletter, which was distri-
buted at the Atlantic City ALA Conference.?

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.

gggf_ggr 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 Eguiggpnt?

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 plece 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 stiil the cheapest to produce, the simplest and easiest to
use device for information storage and retrieval. A 1969 article on
the impact of the computer on publishing starts out: "The most effic-
fent 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 more 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 responisible for the great amount of effort we 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 will be restructured. A highly simplified
model, wnich 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 requirements, 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

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 daita e.ements in the Meyer System could be conformed
to the BALLOTS/SPIRES attribute list,

It also has been suggested that keyboarding for the BALLOTS system could
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 bmught 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
Volume \Y 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 INTEGER S
Missing M INTEGER S
Audio Indicator AU ALPHA S
Selective Change SEG ALPHA S
Indicator
Area 20
Author A ALPHA M
Area 30

Conventional Title CvVT ALPHA S




- 251 -

Appendix I (cont.)

Name Abbreviation Kind S/M
Area 40
Title Statement T ALPHA S
Area 50
Notes N ALPHA M
Area 60
Subject Headings SS ALPHA M
Area 70
Added Entries AA1 ALPHA M
Other

Entry ID Number D INTEGER S
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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 35% 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 50% of the main entry author names are established differently
in the Meyer system, and added entries are different 507 of the time, and 207%
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 titlk page
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 Meyer'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 BALLOTS,

3. Only about 900 records (or ibout 8.47% 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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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 Do not include in sort key.,
Area 30 - Conventional Title Do not include in sort key.
Area 40 - Title Same as 20 and 30.
Include in sort key, but do
not print,
Suppress while printing author
entry.
Area 50 - Notes Separate each note,
Area 60 - Subject Headings Separate each subject heading,
Area 70 - Added Entries 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 Adminis trative 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. -
I1I. Data Flow

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 running 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 Report for 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,

IV, Attribute Description

The following page is the attribute descriptor list., The list
gives the attribute name and abbreviation (ABBR;), 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...70) currently used by the Meyer System,
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Attribute Descriptor List

Name Abbr. Kind S/M Max
Area 10
L.C, Call Number LC ALPHA S 37
Volume \ ALPHA S 7
Part Pr ALPHA S 2
Copy C INTEGER S 2
Record Type REC ALPHA S 1
Location LOC ALPRA S 1
Change Indicator CHG ALPHA S 1
Title Code TOC ALPHA S L
Shelf List Entry SLE ALPHA S 1
Year of Acquisition YR INTEGER s- !
Missing M INTEGER S 4
Audio Indicator AU ALPHA S 1
Selective Change SEG ALPHA S 8
Indicator
Area 20
Author A ALPHA M 400
Area 30
Conventional Title CVT ALPHA S 400
Area 40
Title Statement T ALPHA S 400
Area 50

Notes N ALPHA M 400
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Attribute Descriptor List (cont.)

Name Abbr., Kind S/M Max

Area 60

Subject Headings SS ALPHA M 400
Area 70

Added Entries AAT ALPHA M 400

Other

Entry ID Number ID INTEGER S 10
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V. 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.M133"
REC '1®
LOC 'A!
TIC 'T'
A 'Mach, Dr, Ernst'
A 'Williams, C.M.,'
A 'Vaterlow, Sydney'
T 'The analysis of semsations, 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 Waterlow'
SS 'Senses and Sensation'
SS 'Psychology’
AAT 'Szasz, Thomas S.'
BEGIN
ID '131701°
LC 'PS159.R8B7'
REC '1°
LOC 'M'
TIC *'T*
YR *70°
A 'Brown, Deming'
T 'Soviet attributes toward American writing'
SS 'Russia’
S§S 'US-Russia -- Relations'
END
BEGIN
Ib *'13171¢
LC *'DD35.575!
REC *1'- .
LOC *F!
TIC *'T'
YR *'70°
A 'Staquel-Holstein, Baronne de'
y, T 'De 1'Allemagne, Nouv, @aed. Revere et correg(ee'
N 'Treuttel et Wluurtz, 1835. 2V,
SS 'Tongue Twisters'
Q END
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VI; 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 amalysis. :

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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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 Uniqueness 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 world, Their physical characteristics vary widely:
weight, size, paper, type font, shape, color, etc, Their languages,
their intellectual qualities, and their bibliographic descriptions vary
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 brings 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
c;rrying fiscal responsibility, the vendor, the international monetary
system, the transportation system, and in a few instances, 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 Lrom 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
{s 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 {s 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 adcpting 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 some faculty members and book
selection experts behave as if there were an infinite supply of money;
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, then are 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 blanl: check plan
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is an attempt to maintain a one-for-ome 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 electronié data communication, there is little
likelihood that the book trade will soon be free of paper handling. There
are too many different legal and managerial requirements among institutions,
and developing countéies 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 know something about
the academic 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 douﬁt 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 plams, 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 labor 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 tne 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
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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 low 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, corsolidating 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: .
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since he stocks no books, he needs no 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 tc 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
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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 egchanges.

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
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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 price,which 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 i
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, o

In the past, many libraries willingly lent books to reprinters with-

out c ompensation, 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
pho?omechanical 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 "larée batch" characteristic which is respun: "hle for the

generally slow response time of centralized services. This phenomenon
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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
label, book 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 own resources,

When one adds the rapidly growing tendency to ship books by air

freight to the possibility of utilizing the computer to process biblio- -
L]
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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 reasomns.
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 Egg_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 previcusly 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 physiral stamina - a searcher may
walk greater diétances 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 maké 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 someone who is emotionally
unstable or a misfit who imagines that the library is a convenient refuge
from stress, In a large orgaﬂization, 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 50% to nearly 75%. 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)
Titlet 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, 2p, 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/COMMENTS CORRESPONDING TO MAJOR NUMBERED AREAS ON
ATTACHED FORM

l. Area #l: Name of Form

A. Contents
l. For all vendors
(l1ine 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: Bibliographic Information, Order Information, Special
Instructions

A, Contents

See Appendix I for detailed comments.

5. Area #5: Ship to and Billing Information

A. Two conditions prevail:
l. Material sent to a location other than the Order
Department; invoice seant 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 1.
There are 14 fixed addresses and a variable number
of indiyidual requestor addresses other than the

Order Department which- can serve as ship to addresses.
For condition Number 1, the following format will

apply:

line 12 on the P.0,: SHIP TO: (centered, all caps)

lines 13-17 on the P,0.: 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- i
gram. A given address would then be indicated by a
code in an attribute input with the recérd. 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.

2. Comments on condition Number 2.
The ship to address and instructions 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 bes )
line 12: SHIP AND BILL IN DUPLICATE TO:

(centered between 44 and 73, all caps)
lines 13-17: The address

line 18: x'ed out, starting with character
position 44 through 73.

ERIC

Full Tt Provided by ERIC.
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The method of indicating ome of the 14 fixed addresses
. or a variable address will be the same as outlined inm
. : : number 1 above, using the ADD attribute,
C.' Fiaal Commcnts
Bach purchase order must nave ship to zand billing infore
" mation reflected in ome of the two formats noted above.

Each address will be pre-defined to fall into ome of the

two formats outlined above. (See Appeadix IV Attribute ADD:

Ship to Addresses.)

6, Area {# 62 Total Est, Price

A, Contents
" The total estimated price is equal to the value of the
* PR attribute, If PR is not included in the recoxrd, leave
area blank. '

B, Format Comments . -
. Total estimated price will be printed on line 18 of the
P.0. and will have available 22 characters, starting with
character position 10, All prices will start in position 10,

7. Area {# 73 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 18 ‘and will have
available 6 characters, right justified to position 4l

ERIC

Full Tt Provided by ERIC.
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8., Area {## 8¢ Number of Copies _ )

A.

Contents

Information on the number of copies is available from

an analysisiof the value of the ORD attribute. Attached
as Appendix III is Jerry West's paper "Representation

of Volume, Part, Fascile, etc." . 1
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 sub-elements:

{Bibliographic Descriptor Information, including number
of copies > ; < date of order (MM-DD-YY)>>; {Language of
Bibliographic Descriptor Information »; <{Information Comments)

Of concern in area ## 8 is the first sub-element of ORD,
If Bibliographic Des;cr:l.ptor Information is present, it
will be enclosed in one or more sets of ()'s. After the
last set of ()'s 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-eclement, date ;£ order.

For example
ORD" (V.1=7) (V.8-)2c; etc." .
ORD" (10 vols.) lc; etc. "

ORD" lc; etc.

There are many occasions when Bibliographic Descriptor
Information in ()'s will not be present. This condition .
1s recognizable by the absence of ()'s. In this case,
the numbexr of copies will be the only information in the
first sub-eclement,

In sumnary, the one or two digit number in the form Xc
or XXc in the first subeelement of ORD will go in the "No,
copies” box on the purchase order. The lower case letter
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men 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
f 1, Output printing
A, Purchase Orders will be printed using the 120 print train
now at the Computation Center Campus Facility.

ER&C
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APPENDIX I v

Area $#43 Bibliographic Infounncion, Order Inforn.tion, Spccial
Instructions, etc.

A. General Comments \
This is the largest, and perhaps most important area on the purchase

order, It is here that the item 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 prinmting, it is not necessary, desirable or possible
to print the éntire 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.

l. Data enclosed in a pair of #'s will be suppressed in printing. There
may be more than one pair of #'s, For examples RT"By John Jones and
Edgar Cayceft, with a foreword by Elsie Kemp#., Illustrations by
Harvey Hale.”

In this case, all characters between the pair of #'s will be suppressed
in printing, !

2., Data following one occurrence of the .# will be iuppressed during
purchase order printing, For examples TS"From here to eternity#,

ER&C
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a study in the futility of Christian ethics in everyday life."
In this case, all characters following the # will be suppres'sed
- during printing,

RT"Compiled by Elliott Never#, with the assistance of his son John#.
.Illustrations by Samuel Baker, {Foreword by Katherine,"

The action of the pair of #'s dnd the one occurrence of # will)
result in RT's printing on the P,0, as followss Compiled by
Elliott Never, Illustrations by Samuel Baker, |

RT"#[by] John Smith,"
In this case, the value of RT would 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 poemf## for the muggers,"

* In this case, all characters following the ## will be suppressed
during printing and 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, Bach section
will begin on a new line, Please see Appendix VII for sample purchase
orders,

ERIC
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1, Section l: Main Entry

Source of Data == The first piece of information to be prin"ted
in Area #4 is the main entry.l
porate or conference name or 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 e‘ntry

The main entry may be a personal, core

. position on the P.0,

_ 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 As"Jones, Thomas" is imput 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 mamner but in
response to the slash mark (/) in the position between the mnemonic and
the double quote, See Appendix V for BALLOTS Attribute List, Note:
Both PME and ME will contain as their value a poimter to the element of
an input attribute, This is important because two different formats
will be used:s 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 imstructioms.

N\

A. Format for main entry -
1. The first line of the main entry will begin on 1line 4, starting
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 l1.

The only exception to this rule is noted below in B, Exception ...

ERIC
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B. Exception to A above.

l. 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 punctuation2
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. 1If the last non-blank character contains a,: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.0. 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 1l. 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 1l.

2End punctuation as used here is defined to include . , : 71

e
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1f present in the record, the fouo;ring attributes will comprise

the contents of the Body of Bibliographic Infomtion and will be printed,
in order, on the P.0.:

. ts, RT, ED, PLA, PUB, PUX, ns(n), and INP,

The last attribute present in the Body will terminate the line and
will be tested for end punctuation as outlined in 1.C above. The punctuae
tion assigned to the last attribute by this test overrides the. punc*uation
rcquircd 1f the attribute were not the last attribute.,

A, TS
1. 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
) R C 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.C above,
b) Test for initial capitalization as followss
S ' ' 1) If the firsc character is a lower-case alpha, capitalize
B . it. If the first character'is a <, and the second character
is a lower-case alpha, capitalize it, For any other condition,
do nothing.

C. ED
l, ED may or may not be present.

D, PLA
' 1. PLA may or may not be present,
2. 1f PLA is present, test for end punctuation or .
~ a) 1If last non=blank character u°> 832 or | do nothing,
b) If last non=blamk charhcter is a period (.), look at the

e @ L4
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preceding character, If the preceding character is an upper~
case alpha, supply a comma (,) im the first blank character
following the period., If the preceding character is a lowere
case alpha or a numeric, replace the period with a comma,

c) If the last non-blank character does not equal > 832, or

! supply & cooma in the first blank space following tho valus
of the attribute, c )

NOTE: The above comments are relevant to the value of the
attribute to be printed on the P,0, after the meaning
of the # or {## has been applied to the data,

E. PUB
l. 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. PWX
1. PUX may or may not be present,

2. If PUX is present, test for end punctuation as outlined . (
in 2.0.2 above.

G. DS(D)
1, If DS is not present, print the value of the attribute D (if
D is present) on the purchase order,
2. DS (or D) 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 is ? .7} do nothing.

b) 1If last non-blank character is ,i1; replace last non-blank
character with a period. |
He IMP
1. IMP may or may not be presente
2, If IMP is present, a € will be placed in the blank space preceding
the first non-blank character in IMP. A > will be placed in the firse
blank space following the last non=blank character in IMP.

ERIC
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3, Section 3: Series Information

If present in the record, SSI and SPO will be printed on the P.0.

The first line of the Series Information will be printed on the
f£irst line after the Body of Bibliographic Informatiom, starting in
' character position 11, Each succeeding line will start inm character
position 2, \

If present, each attribute will be formatted as followss

1) a 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, tvo ‘blank spaces

will separate the ) of SSI from the ( of SPQ.

A, SSI
l. SSI may or may not be present,

B, SPO
1. SPO may or may mot be present,

4, Section 4: Order or Subscription Information
NOTE: 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, startiné in character position 2, Each
succeeding line will start in character position 2, The attributes ORD |
and PO will be used in Section 4. f C

The Order Information to be printed on the P.0, will be gotten frow
an analysis of the first sub=element of the ORD attribute. Subscription

EKC
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Information or Acquisition messages to be printed on the P.0, will be ine
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; the .
input value of PO will be ; code indicating one or more particular
messages or instructions in the table. BEach alpha character in the PO
message will be printed in uppercase, \

A, ORD :
1l 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 ()'s 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
fn the first sub-element and will not be enclosed in ()'s. For

examples

ORD"(V.3)2c;ietc,.”
ORD"(V.1-10)(V.11-)1c;etc.”
ORD"6c3etc,.”

\

&, Printing of Order or Subscription Information, °
In every case, before action is taken with ORD, PO must be
examined, )

ERIC - - -
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¢

A, Format rules for ORD when value of PO does not egnal 1 or 2.

\

1) If no Bibliographic Descriptor clause exists in ORD, -
no order information will be printed on the P.O0.°

2) If one‘clanse is present, the conteats of that clause
will bo.printod on the P.0. starting in character position 2.
The ()'s 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. t

[}
L4

3) 1If more than ome clause is preseant, the contents of each
clause will be printed, in order, on the P,0., 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 ome blank space)
will be supplied between the contents of each clause. 1f
the last non-blank character of the last clause's contents

o does not equai a period, a period will be supplied in the

| first blank space following the contents of the last clause.

For examples 4if ORD"(V,1-10)(V.16)lcjetc.”, Order Informa=
tion on the P.0. will be printed as follows: V.1l-10 and
v.l6.

\ B. Format rules for ORD and PO when value of PO equals 1 or 2,
1f PO contains a 1 or 2, information must be taken from one of
the clauses in ORD and used to fill in the blank im the PO
‘message. See Appendix V, BALLOTS 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 instyuctionms.

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 (vhich ever is indicated). In

ERIC
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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
bibliograp%ic descriptox will be removed before insertion im

the PO Message. If a hyphen is not the last non-blank .
character, an error has been made. The ()'s will be removed

.before printing.,

If the value of PO is 1, a blank space will be provided
preceding and following the contents of the clause as it is in="

serted in message number 1, (This action and the similar e
action noted for PO"2" below will take place after the removal
of the ()'s.) \

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-)lc;etc."” and PO"1", the phrase‘
to be printed on the P.0, would look as follows: SUBSCRIPTION
TO BEGIN WITH V.9 AND TO CONTINUE UNTIL FURTHER NOTICE, If
ORD"(V.9-)1lc;etc.” and PO"2", the phrase to be printed on the
P.0, 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
non-blank character will be printed in the blank portion of PO
message 1 or 2. The-()'s 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.B.2 above,

ERIC
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\

In all cases, the contents of the clause prihted in

the PO message will not be repeated outside the PO phrase. .

The contents of all other clauses will be printed before
the PO message with the ()'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.1-9)(V,10-)icjetc." and PO"1", the
.purchase order will look as followss -’

V.1-9 ané SUBSCRIPTION TO BEGIN WITH V.10 AND TO CONTINUE

UNTIL FURTHER NOTICE.

Another example: If ORD"(V.1-6)(V.8)(V.10)1c;etc." and
PO"1", the purchase order will look as follows:

V.1=6 and V.8 and SUBSCRIPTION TO BEGIN WITH V.10 AND TO
CONTINUE UNTIL FURTHER NOTICE.

B. PO
l. PO may or may not be present.
2. The value of PO will indicate one or more messages Or instructions

in the PO attribute table,

. .4{'

- 3, 1f PO does mot 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 not 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 mext message by 4 blank spaces. If there
are more than 2 messages, separate each by 4 blank spaces.

ERIC
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5. Section 53 Special Instructions to Vendor

1f 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. Each\succeeding
line will start in character position 2,

The entire value of VSP will be printed on the P.0. underlined. All
alpha characters will be printed in uppercase.

6. Section 6: Vendor Catalog Information

1f present in the record, the value of the attribute VCT will be printed
on the P.0. .

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 will start in character position 2.

A. VCT
1. The two sub-elements of VCT will be imput as follows:

Cats {cat. name or numbery;
Items £ item number®)
Either one or both of the sub-elements may be present.

2. If both sub-alements, separated by a semicolon, are preseat,
the unlcol.op is to be replaced by three blank spaces for P.0. printing.

ERIC
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4

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.
All vendor names and addresses will be limited to 6 lines with a

maximum of 31 characters.

Lines 11 through 16, characters 7 throdgh 37, will be used for the

address.

- . ) - ‘ .
Attached is a copy of the purchase order form with the vendor

address area marked in red,

ERIC
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| APPENDIX DL .
L Project BALLOTS .
D Titles Representation of Volume, Part, Fascicle, etc.
. . Author: Jerry West . . September 17, 1968
. ) ‘/ .
. L
A, DEFINITIONS ‘L
© e ’,'

'. Y !
' For purposes of this discussion and all other discussions concerning
this problem, tha following definitions have baon madal ' ‘ ?} '

‘14" Bibliographic Descriptor =« Ome of the following:- v J&fl .

a, Volume ' B [
bo Part : - . .. ; .
c., Fascicle Y, o : A
d, Issue . .
e. Section .o S
f. Supplement e
. ge Numbex .

Notes The foreign language equivalent of each item lisped,
is included in the definitionm.

2, Value of Bibliographic Descriptor - The alpha or numeric information
to which a bibliographic descriptor refers e.g. volume 1968/69.

::)' ' X In this case "1968/69" is the value.of the bibliographic descriptox
- - "volume", . - '

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-A

4, Bibliographic Description Set - A series of bibliographic item
descriptions which are associated with each other for some purpose,:
. such as for printing on a purchase oxrder, This includes the copy’
' information which is associated with ‘the material, -e.g. Volumes

1-10, 2 copies.. .

In all these definitionms, the word "btbltographic“ 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 requixements.,

l. The syntax must be flexible enough to satisfy all possible
. : combinations of the data being representad.
) 2, The syntax must be user oriented so that the information
~_> o units are understandable and easy to input.’
3. The syntax must be defined in a way which can be parsed and
processed by programs. v t
Q ’ . .
ERIC -
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' The combinations of bibliographic descriptors and their related values
which make up item descriptions or description sets are organized in a
-« .« hierarchical structure, Within this organization the highest level appear$
'. . 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 -
1=10 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 this hierarchigal structure, e.g. Volume 1-10 Issue 13,
" " and Volume 11 Issue 14, In this example Volume is the higher level and
-+ 4t s repeated twica, It is as though this description set is made up* of
two clausas. At this point an addivional definition is appropriate,
: Bibliograghic Descrigtion Clause == The portion of a description §ét
which contains a number of levels of descriptors, where each level modifies °*
the level or levels preceding it, e ‘

1
. L] -

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 usé of punctuation and codes, The punctuation and

, . language symbols which will be used are the semi-colon (;), comma (,) period
.. (,), dash (=), blank and parentheses, Each descriptor will have a letter
. .-code ‘e.g, Volume = Vo ' o - _‘

The semi=colon (;) will be used to separate the bibliographic descrip’ son

set from the rest of the elements in the attribute, '

The period (,) will be used to separate the desériétor code from the
value of the descriptor, e.g. V.l : .

. J The comma (,) will be used to separate one descriptor value from another
* when they both have the same descriptor., e.g. V.l,2. The symbol ig trans~

lated as the word "and", - : v

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, .- °
6.3e V.1=10, ' The symbol is translated as the word "through", TR

The blank is used to separate one level 6£ a clause from another, e.g.
V.l Pt.A, - ' .‘ :

The parentheses are used to delimit a clause, @.g. (V.1 Pt.A)(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 ona through tem, have parts A,B and C,
. In this example if volume 5 did not have any parts to it, it would be re-
presented thuslys (V.1-4 Pt A=C)(V,5)(V.6+10 Pt,A~C)2c.. Note the. .:* °
copy information at the end, - This means two copies of each item in the
description set, ' - -

. (V.1936/37 Sup.l) (V.1952/53)  This represents the first supplement
to the volume for the ysars 1936 and 1937. plus the volume for 1952 and 1933,

Full Tt Provided by ERIC.
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. Ao additional case arises when there is an order for a serics ,

. which has no bibliographic descziption sat, Tha oxdar may be fox 2'.‘

copies of a terminal sat with 10 unnusbered volumas, In this cass
the bibliographic description set will consist ofs (10 Vols.)2c. ¥,

‘is knowa. ILf the number of volumes is not known, thea the copy ..
- information 4is the only p‘a;;t'. of the descxription set which is expre.qq.ed.
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* .. ¢, BIBLIOGRAPHIC DESCRIPTOR CODES BY LANGUAGE

Here are the acceptable codes for the bibliographic descriptors in, .

‘some languages. _ -4 s,
1, English - Ve Pt., Fasc,, Lss., Sect., Suppl., and No,
| 2.: French - = _Tom., Pt., Fasc., Sect., Suppl., and Nos. '
3. Germsn = Bd., Teil, Fasci, Lfg., Abt., Erg., and Nz, .
AR N S : Cn
4, .Spanish = Tep Vo ?ce'., Fasc,, and No, o,
e E , ‘..
- 0t “ . y v '
. . ) ) 3 * -~ .:
. ’.‘. . ."." ._.‘.. 0 . ‘-“:' ; Sy '.. L .. . | '. . 3
(] L -‘.' .‘.A ' » .
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. APPENDIX IV
L Attribute ADD: Ship to Addresses _ J

Code $3 ‘ Address ~ Condition

Se— it CEE——— ) SR ——

8 %, Oxdex Dcpatummt - Matarial and invoice to sama .
o Stanford University Libraries  location. \

Stanford, Ca. 94305

2 . serial Department Material and invoice to same

' T . Stanford University Libraries = location. S
., - Stanford, Ca, 94305

3 ! '.'Current Periodicals Desk . Material to this location;

b Stanford University Libraries - .- invoice to Order Department.
.+ Stanford, Ca. 94305 -

C KR | ) Meyer Undergraduate Library - ' Material to this location;
i L .. Stanford University Libraries . invoice to Order Department, .
Stanford, Ca. 94305 ' |

‘

.8 . 'Lane Medical Library . Material-and invoice to same
' Stanford Univ., Medical Center  location.
Stanford, Ca. 94305 )

!

6 . ° ' Mrs, Jackie Meyer " Material and iuvoice to samea
" Humanities Reference . " location,
Stanford University Librazies . -
Stanford, Ca, 94305 '

()
. [

7. "+ Library .. Material and invoice to same
) Food Research Institute -- ~  location,
: Stanford University . S
S Stanford, Ca, 94305 . |
i R Library | . . Materiel to this. location;

Food Research Institute : . invoice to Order Department,

Stanford University
. suﬂfotd. “c 9“305 .

EKC . ’ , X | “

Aruitoxt provided by Eic:
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.Attribute ADD: Shig to Addresses

Code Address . ' . Condition
) . . ' o c. ¢ )
9 .+ +. Directors Material to this location;

ot

Stanford in Germany
. Landgut Burg

7056 Beutelsbach bei Stuttgart
+ GERMANY

"invoice to Order Department. -

[T

L
.,

- - Material to this location;

10 '+ Directors |
' invoice to Order Department.

Stanford in Italy

Villa S, Paolo .

Via della Piazzola, 43
Firenze, ITALY -

Material to this location;

11 L Directors: .
: invoice to Order Department.

_ Stanford in Austria
. Seilerstatte 30

1010 Vienna

AUSTRIA

12 . " Directors
Stanford in Britain
Harlaxton Manor
Grantham, Lincolnshire :
ENGLAND \

Material to this location;
invoice to Order Department.

e

13 ; Directors : .77 - Material to this location;
Stanford in France "+ + {nveice to Order Department.,
" 1, Place Anatole-France
Tours, Indre et Loire
FRANCE ,
" Material to this location;

14 L Library
' ~ invoice to Order Department,

Mr. A, Baldtidge
~ Hopkins Marine Station
v Pacific Grove, Ca. 93950

\

15 ' Document Division Material ¢1d invoice to ‘same
Stanford University Librxaries location,
Stanford, Ca, 94305 R

16 Material to this location;

[Individual requestor's name
and addgooni ‘

. dnvoice to Order Department,
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APPENDIX VII .
SAMPLE PURCHASE ORDER FORMS \.’
The following forms are urely examples preparod on the
IBM 2741 used as a typewriter. st

EKC

Aruitoxt provided by Eic:
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APPENDIX VIII

Vendor Nal‘nez Address, And
Identification Number 'l‘able1

VID NAME/ADDRESS VID NAME/ADDRESS \ —
26880 + B.F, Stevens & Brown, Ltd, 12580 Otto Harrassowitz
Ardon House . POSTFACH 349
Will Lane, 6200 Wiesbaden
Godalming GERMANY
Surrey
ENGLAND
26820 Stechert-Hafner, Inc. 28098 Jean Touzot, Libraire
- 31 Bast 10th Street . 11, rue de Varenne
New York, New York 10003 Paris VII
: FRANCE
26370 J.W, Stacey, Inc. 30 Richard Abel & Co,, Inc.
2575 Hanover Street Industrial Center Bldg.
Palo Alto, Ca. 94304 ' Marinship Gate 5 Road
' Sausalito, Ca, 94965 - <
3900 B. H. Blackwell, Ltd. -
28764  University Microfilms, Inc.
P Lo Street 300 North Zeeb Road
ENGLAND . . Ann Arbor, Mich. @103
19820 Martinus Nijhoff 16216 Libreria del Porcellino
POB 269 Plazza del Mercato Nuevo 6-7-8R
The Hague 1__J350123 Firenze
NETHERLANDS
ITALY

27420 Szwede Gallery and Bookstore
P.0, Box 1214 ., ’
P‘lo Mto, c.o 9“302

AY

\

1'l‘hls 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

Name: Robert B. Lish
Title: Data Control Supervisor

Date: June 26, 1969

Education:?

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 coding
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

Name: Carol Ann Kayser

Title: Data Preparation
Supervisor

Date: June 26, 1969

Education:

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 SPTRR3 Supervisor

#illiam F. Riddle

Introduction

o

This parer addresses itself to the supervisor
4hich currently oversees the use of the Stanford Public
rnformation Retrieval System (SPIRES) hy many users 1t
onca, each yaining access through rerote terminal
jevices. mhe main hnly of the paper gives an overview of
tte operation and design of the supervisor, Aand the
appencéices inlicate the nore concrete information one
woull need in crder +o write a program which operates

ar. 12r the supervisor.

4
#p]

overview of SPIR

fr-3
|h

, >
—-—

The yasic function of the SPIRIS system 1is
infornaticn retrieval. Aside from the primary task of
actually searching a data base, there are associated
tasks oF outputting the documents found an? allowing the
user to jather a file of information at the terminal much
as he would ncrmally use a scratch pad while working with
a library's card catalognue. Also, there is the task of

1l1inwing the user to control the session at the terminai.
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In SPIRES, each of these tasks is assigned to a group of
service or worker vprograms which oversee the correct
satisfaction of the rejuests 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 CCNTROL.

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 1its ygroup of
cemmands are recogynizable and legal in all of the other
submodes. Ry mcutioning 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 mode. Whenever *thea
user returns to a subhmode's control, his status 1is
exactly that which it was when he last left =-- the
submoies are ccmpletely independent and operation in one
joes not change or negate the operation that has heen
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
subnode can operate as if it were alone in the worli and
hal complete ccntrcl of the user. Additionally, the

supervisor oversees the interfacinjy of the total systenm
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Wwith the 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 dafined in Appendix F. This
restrictaed structure is required so that the worker
Lrojrams mav be written in PL/1 and still operate
correctly in a multiple user cnvironment.

Interface with_the Outside world

SPIRES cxists at the Stanford University
computation Center as one of a variety of termiral
oriented services. As part of the total systen, routines
are supplied by the center to allow SPIRFS to commupicate
tc the terminals without worryiny about any of the
intricacies of sinch operations. The full specification
of this coumunication link is in Appendix A, and here we
give a quick overview,

it the nmost outward level is a routine called
TCcC4 which conducts the actual channel activity to send
an? receive information between the computer and the
terminals. Aside from accepting the interrupts, TCOM
prevties tho inconing line, removing all control
characters such as cariiage return, tab key, etc. TCOI
places the beantified information into a Remote Terminal
Ruf fer (an RTIB, sec¢ Apoendix C) which also contairns

information concerniny its length, whether it was
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terminated\ by a carriage return or attention key, and so
forth. The RTB 1is passed to MILTFN which, after
determining that the line is to be sent to SPIRES, queues
a pointer to the RTB XIn a special area dedicated to
holding SPIRES' yueue. SPIRES can request that this
queue be transferred wvhencver it desires, and in so
doing, receives an indication of what terminal input has
ccme in since the yueue was last requested.

For output, the link is siwmilare. SPIRES
constructs an RIB and passes it to MILTEN which delegates
to TCOM the task of issuing the <«channel activity to get
the information to the teraminal.

MILTZN also keeps another block of information,
the Remote Terzinal Control Buffer (the KTCR, see
Appeniix B) which holds information on the user sitting
at the termipnal such as his name and account numher,
MILTEX collects this information when the user sians on
and SPIRES may request a copy of it whenever it wants,

The Supervisor

In this section wve take up the overation nf 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
aanner that allows the submode wvorker programs to operate

just as if there were only one user.
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2
The basic structure

The supervisor looks, on a gross overview level,
as follows:

suspendi aser
currently reing

serviced.
If a directive from
Set N T0O 5 YILTEN, ther do it.
PICK_A_NSRR? If A directive fronm
pick next user user, then partially
to receive a decode it.
service bhlock.
Sat If supervisor fuaction
to 1 Inspect W then do it, else queue
inccaing lines. user for a service
N Y block.

Is there a user
chosen for a
service hlock?

Start the next
service blocke.

when the supervisor gains control, it is because
the service block for some user is to be suspended. In
suspeading the block, the supervisor must first save awvay
tre operating eavironment of the user so that his
servicing will b2 correctly resumed vhen another service
block is granted to hia. Once the cnviromment is
preserved, the supervisor next inspects the reason for
suspension and conducts any nrocessing that opust be
evoked for that typ-. of suspension. Thus, for example,
if the suspension has been called to allow i/o %o be

jone, the supervisor aust 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 1is ready to receive the next
service bhlock. Tf a candidate is found, the supervisor
initiates the 1i/0 necessary to swvap the chosen user's
information into core.

After choosing a user for the next service hlock
{and overlapping whatever swapping i/o must bhe done), the
Supervisor makes an inspection of a certain number of
directives that have heen originated in the outside vorld
and Jiven to SPIRES hy MILTEN. At first, at most five
directives are inspected and thereafter only one is
inspected -- this insures that sore minimum amount of
book keeping work is :done ecvery time the supervisor is
given cciatrol,

Three possible actions can he elicited as the
result of an inspection, depending on the nature of the
directive. The directive may have originated in HKYL™2N
and serves to tell SPIRES that a new user wants to
sign-in, that some error has been noted, etc. The
supervisor idecodes this directive inmediately and
coapletes the processing necessary to service it.
Alternatively, the directive wvas originated by the user
and before continuing the inspection, the supervisor must

oktain the user's input and partially decode it. This
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partial decoding indicates whether tho user 1is making a
request of the supervisor itself or whether the request
is to be handled by a submode work program. In the
former case, the supervisor services the request; in the
latter, the supervisor queues the user so that he may
eventually be yiven a service block.

After completion of the iﬂépection, the
supervisor checks to sn7e if a user has been chosen for
service and successfully swapped in. If not, contrnl is
looped back to the PTCK_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 hlccke.

#ith this gross overview in nmind, we now turn
attention to a fuller explanation of each o0f the
functional hlocks.

The suspension =rocess

The operating environment of the user consists of
a mag of the zath that the user has taken through the
various vork progranms, The map itself is manifest in a
run-time-stack -- a push-down stack into which is pushed
thke environment when a call is made to another proceiure,
and out of which the environment 1is popped when a return

is made from a called procedure. In addition, the s2t of
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general purpose registers define the status of the user's
execution at thg exact ﬁoment of suspension.

Beside the actual path of control, represented by
. 3ts 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 1is stored in this
location. Thinkinjg of a procedure as recursive,
automatic variables are those local ones for which the
procedure receives a new storage location at every level,
vhereas static variabhles are global ones whose values are
comron to execution at any level. Since the path of
control 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 sta.ic variable area, the
restriction 1is placed on worker programs that they save
all wuser-specific information in the run-time-stack using
automatic variables.

Thus to suspend a service block, it is sufficient
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to save away the user's set of registers and his
run-time-stack. Since the run-time-stack may be very
large (about 21k for the largest encountered so far) this
informaticn cannot bhe saved in core and is instead
written out to disk. Once the information has heen
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 tle run-time-stack since once it gets above‘25k (this
number 1is specific to the SPIRES system), PL/# calls a
procedure to c¢btain more room and this process would
iancur more overhead.
Tcrrination of a service block

Appendix F specifies more fully the many ways in
which a wcrker program can suspend its operation ard pass
ccntrol back to the supervisor. To the worker progran,
each of thesc suspensions appears to be a call to an
external procedure and when the user's servicing is
resumed and the worker program 1is given control for
ancther service bPlcck, it receives control at the
statement followinc the «call by which it last suspendcd
operation. In thixz 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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environnent.

mhe primary reason that a worker program suspends
operation is to allow i/o to be completed at the
terninal. Two types can be recognized =-- a TWPITE
sequence in which a line is to be writtenm at the users
terainal and a TCONV sequence in which after the line is
written, a prompt is issued to the terminal asking the
user a question, the answer to which <he worker program
must receive before it cam continue processing. Note
that in a TWRITE sequence, there is no need for the
worker program to suspend its operation while the line is
keinj typed at the terminal.

mo 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 sutmode may be writing lines out +o the
terminal -- a frocess that vould normally suspend submnde
service until the lines are written out, TCONV and
TWRITE calls cause the line that 1is to be written oat to
the terminal to insteal be placed in one slot 1in the
output buffers with an indication of which user it is to
go to. For TCONV, sutmode control is suspended until the
line is written out, the prompt issued, and the user

replies. For TWRITE, however, if the line can be
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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 suhmode
processor for Ifuther service to the user. If the output
buffers are full, however, control is suspended nuntil
room has teen 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 1list of inceming directives so that further
processing of the i/o can be done by the normal processes
in the inspection locp. Other special types of terminal
iso calls can be made as outlined 1in Kppendix F, but they
all eovoke essentially the same supervisor operations as
outlined above.

The wecrker program may  wishk to suspend its
operation for reasons other than 1i/o to the terminal.
First, it may want to just suspend processing for a while
because it feels that the service block has lasted long
enough =-- a cruie {ype of time slicirg. 1In this case the
supervisor merely .ueues the user for another service
blocke. 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
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SPIRES systen.

Finally, the worker program may wish to do i/o to
devices other than a terminal. At the noment, this case
is handled by allowing the worker prcgram to issue its
ovn i/o calls, but a generalized disk i/o procedure is in
preparation which will allow the supervisor to oversee
such operations.

The choosing of a waitinj user

Room is set 1side for 15 users to be gueued 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 the
fqur linked lists -— QSTART(1) points to the beginning of
the 1linked list gqueue for control mode, QSTART(2) to the
teginning for search mode, etc, QONUM is another
associated vector which gives the number of users which
are currently in each of the four queues, TIIIZ 1is a
vector paralleling QUZUE, which gives an indication of
the relative amount of time that has elapsed since the
corresponding item in (QUEUE was 1inserted. Entries are
made into these yueues by first determining which gueue
is the correct on= and then placing the item at the end

and updating the entry's TINE value.
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When PICX_A_USRR 1is called it deterpires the
chosen user in a three step process. First it Jdeternmines
th> relative priority of the first entry in each of the
four linked list queues, Then 1if a tie exists, it is
broker Ly referring to an  inherent priority for the four
jueues which inlicates the relative 1importance of the
fcur submodes —-- the relative importance is (hiqgh-to-low
orier) search, centrnl, collect, and output, ‘here
collect and output rrally have the same relative priority
and a tie batseen them is broken by tossing a coin. 0Once
the ueue from which the chosen user will be taksu is
determin2d, then the top ~loment in that queue is chosen
-= the individual jueues are serviced in a FIFO manner,

Thte First step in this determination process ic
tbe 1impcortart one. For each 1linked 1list (for all i,
i=1,2,3,4), a priority, prio(i), is calenlated --

for ail 1 -

if 1 denotes the node overlay currently in core -

prio (i) =THCHE

otlerwise - prio(i) = zero.

for all i -
grio(i) = prio(i)
+ QNN (i) * NUMBIAS
+ TIGE(O3TART (L)) * TIMTBIAS
+ max (9, MINRRSPOUSE = time (QSTART (1))
* TNTINITY
13CT1 is sone value which indicates the relative

imjortarce of choosing the next service hlock  for +he

mode  that is currently in core. TInvolving OQOFUIY allows an
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inorlinately 1long queue tn override other considerations;
NUMBIAS allows the cffact of QNIM ¢t0 he biased as
desireld, The use of TIME (QSTART(i)) allows the e)ansed
time since entry to enter into the priority calculatinn
and TIMEBIAS allows the offect of time to be vari=dq
relative to the other considerations. The 1last tern
insures that as scon as an entry Fas heen waiting for
some minimum response time number of time units, that
entry will be ikm2diately serviced in t+he next available
service block.

The fcllowing values are used for the paramreters

in this formula -

I:ICUA 5
NUMBIAS 1
TIMEBIAS 0
AINRESECKST 19
TETINITY 109

Comparing two of thesa values at a time, while
consiiering all other entries in the calculatior formula
as helnj fixed, de can sea the offect of these valnes,
“ore than five users waiting for a subrode will override
the =ffect of ircumbancy and cause the current mojs
overlay +to b2 overwritten by a new submode procram. TIYE
does not explicitly enter into the calculation -- it is
fclt that the effect shoull be felt merely thrrough the
rinimuaa response time factor. Tf an entry has waited for

ten time wunits then it will gain immediate attention.
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Making TIMEBTIAS 1 or greater would allow the priority
calculation to he affected by the elapsed time relative
to the number waitiny in other jueues and the power of
incuabancye.

The swapping of user information

¥hen a user is chosen to receive a service hlock,
all his informaticn nmust he hrought into core hefore
service may be begun. Reside the operating environuert
of the user which has been discussed ahove, this
information includes a global storage area (sece Appendix
D) andi the user's search resilts. The operating
environment cannot ke brought in until just before the
service block is bejun since it resides in core -in the
samc areca being used for the supervisor's run-tinme-stack.
The swappinj in of the other information may bhe hequn,
howevar, as socn as it is determined who the next service
block goes to.

Areas in which to put this information are sot
asid2 in cora. After detormining that the information is
not already in core, the supervisor looks for a free
areae. If one cannot bhe found, one mrust be made, and at
the noaent the supervisor nerely swaps out the
informa*tion for trat user who 1last received a service
hlock,

Th2 inspecticn loop.
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A1l communication from the outside world is sent
into SPIRES frcm MILTEN by means of a queue of requests,
the ontries denoting the type of request a;d identifying
the requestor. Acpendices A and C yive a fuller
explanation of the entries in this queue, and here wve
jiscuss the managyement of the queue by the supervisor.

The inspection loop is done for a certain number
of ecntries 1in the jueune, Whenever it approaches the
Jueue the supervisor looks at, at most, n=5 entries, and
therca“ter 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 HILTEN tn get
the new queue of requests that has been built up since
the last cali. If wp<n, then m trips through the
inspvection loop are made. If m>=n, then only n trips are
mad>, In this manner, the supervisor will @make sonme
minimum number of inspactiohs every tine it~qgts centrol,

The loop itself reguires that the supervisor
partially Adecode the request and take omne of three
dif ferent types of action: supervisor action regquestad by
MILT2¥, supervisor action requestei hy the user, or
gqueuing of the user's reguest (an answer to a prompt) for
worker program service during a later service block. ™he
last action has been discussed already in relation to the

picking of the next user to receive a service hlocke.
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Here we explain the first two functions more fully.

MILTEN may send reguests directly which deal with
the operation of the SPIRES systen. These requests
specifically deal with errors which arise in the quanta
of information that SPTRES sends to MILTEN when a
terrinal ountput 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 rejuests cause the SPIRES system to terminate its
operation. Sign-con or sign-off cause SPIRES to set up or
lestroy the user's save areas and initialize or terminate
his operations in the SPTRES systen.

The supervisor satisfies a user's request wvhen
~rither an exceptional condition 1is indicated, a direct
request is stated, or the user wishes to change mode,
Fxceptional conditions are those which cause a line to he
entered which is not successfully composed and terminated
with a carriage return signal =-- the user terminates the
line with an attention indicating that the line is to he
forgotten and the prompt reissueds; an I/0 error oozurs;
the tah key is hit tcc many times, etc. A direct reguest
i3 said to be made when the user requests LOGOFF or wants
to be returned to MILTEN's control. The user changes
mode by gyiving the new mode's name and this causes the

supervisor to ccmplete some bookkeepin operations so
p
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that +the user's next service block will be executad by
the correct worker rrcgram.
The resunmption of service

when it is determined that a service block should
be started for a user, then before returning control to
the worker proyram, the nser's operating environment must
ke restored. This entails reading in the user's
run~time-stack and reloading the registers.

Execution 1is normally resumed at the stateoment
following the call that suspended it. This case is taken
care of by essentially executing a RETORW statenment.
dhen, however, a c¢hange of mode takes place, the
resumption program is told so that it may not only ohtain
the run-time-stack for the new mode hut also restart the
wecrker rproyram at its beyinning rather than at where it
vas last suspended.

conclusions

The SPIRES system has been operating on an
experimental tLtasis for ahout four nmonths. Durina this
time, many changes have been made to increase the power
of the superviscr and the efficiency of the total systen,
No harl measurements have been made of the operating
characteristics, but many things bave become apparent

abhout the operation and design of nulti-user-sys*em

supervisors 1imn general and it is to these that w» now
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turn.,

First, it is imperative that comnmunication with
tie outside world bte delegated to a separate routine and
that the superviscr interface with this through sgme
ccmnunications link. Beside alloving modular
proyramming, this allows perturbations to bhe made in the
communicator anl supervisor separately without drastic
side effects.

The surervisor should assume the direct
responsibility for executing common functions. VNot only
do such "reflex actions" cut down multiplicity of coding,
but also inc—ease the response timpe for conmon
sitaations.

The queuing and Adequeuing methods have heen
progranmed in a manner allowing them to be easily
modified tc see the effect of changing parameters. This
has uot been utilized as yet, hut it is expected that the
priority dctermination function will allow this part of
the system to be more esaily hand tuned than if a more
specific aljgorithm 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



- 348 -

language has been able to be structured so that the user
need have no bother with knowing where in the hierarchy
he 1is 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 wvwcrker progranms.

Finally, the entire supervisor has heen
implemented in PL/1, save for a few assembler lanquage
routines which fiddlco the run-time-stack. In gen=aral,
PL/1 has not been too difficult to 1live with, and the
value of proyramming in a higher 1level lanquage has
offset the protlems which have arisen. But some things
have 1indicated that PL/1 is not an ideal 1languag=2 in
which to inmplement a system such as SPIRES, specifically
the supervisor section. First, PL/1 is 1ot Gesigned to
allow supervisor implementation. The default assumptions
which are made ara not the correct ones, forciny the
programmer to know more than the average amount of
information about the workings of PL/1. Secornd, a PL/1
progyran bhehaves very dynamically during cxecution in that
the bpiniling of much of the information changes during
execution, This is not bel in itself, bhut no facility is
available (in thke current implementation) to allow the
projranmer access io absolute core, and hence he can not

dynamically find out what is happening to the dynanmic
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entities, This criticism particulary pertains to the
fact that the supervisor nust 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 - Sultsystem Communication Routines

This document describes the intercommunication
whick can =xist tetween MILTEN and one of its subsystens
for the purpose of accomplishing dinput and output from
remote terminals.

ervices

D A

Fossible requests to MILTEN
CONVERSE - This reguests that MILTEN:

a. write a line (if length = 0, then none
written) tc the user's terminal,

bh. 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 the
subsystem which rejuested it. The line returned will
contain the prcmpt that was issued as well as the input
vhich was received frcm the user (the user could also
have back-spaced over the prompt that was issued and
Wwritten cther characters and a subsystem may take
advantaje of this possikility as it sees fit).

WRITE - This requests that MILTEN write out a
line at the remcte terminal.

BREAK TERMINAL - This causes MILTEN to interrupt
a non-ille terminal by issuing #... and carriage
returning to the next line. The subsystem will nost
likely use this feature in the processing of special
messajes that are to be sent to its users.

NOTE: time outs at a terminal and
special messages that are sent by the
360 operator are completely transparent
to the sutlsysten.

LOGOFF - This is used to request MILTEN to:

a. initiate the logoff procedure for a
user, or

RYY

AT
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b. recognize that a given user has bheen
lojged off of this subsysten as was
requested by MILTFN. When any subsytem receives a LO

frcm any of its users, it must communicate this fact to
MILTEN (functicn a ahove) after completion of any LOGDFF
processing, FILTEN will then cycle through each
subsystem (except the one which initiates the LOGOFF)
active at that point and request that the suhsysten
complete the 1logoff process for that user, and then
(function b atove) accept a signal that the 1ngoff
nrocedure has been completed.

0OPQ =~ This requests that MILTEN send a message to
the 360 operator's console. This sbould be used to
ccmmunicate dinformation for the users f the subsysten.
Any messayes *that are only for the benefit of the
subsysten should be sent by means of an WTO.

UPLEVRL - This rejuests that MILTEN remove the
user from under the control of the subsystem and start
controlling the user directly. Tf the write count is

zero then all 1is as already stated. Otherwise, MTLTEN
uses the text of the RT™RB as a command, executes it, and
returns the user to the control of the subsyster hy a
sign-on call.

INIT - Tt is with this command that the subsystem
notifies MILTEN that it has begun execution and is ready
to converse with terminals.

INIT PASSWORL - The subsystem sends to HILTEN an
eight character password which any user must supply in
order to successfully gain access to the subsysten.

CONTROL functions - this is a group of related
functions and the cne that is desired out of the group is
specified by setting a bhit in the FLAGS field of the ETH.
with this facility, the subsystem carn find out the values
of the user's tabh settings, can change the values of the
tab settinjys, and can break the terminal (get the
terminal ready for a write operation when it is currently
set for a rcad cperation).

Requests made by MILTEN to the subsystenm
SIGN-ON - This rejuest is made every time a user

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 subsysten
should restart the processing of the user.

LOGOFF - This request is made of every suhsysten
when the logoff procedure is initiated by any subsysten.
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
subsysten. If the user is signed on, the suhsystenm
should complete whatever logoff procedure is necessary
for the wuser 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 LOGOTF.

DO SOMETHING - This request is made when MILTEN
has finished processing the last request male from the
subsystem for this user, and signals that the user is
idle and waiting for more subsystem processing.

KTLL YOQURSFLF ~ This request signals that the
period f 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 of f by
loyolf directives before MILTEN issues this request.

“REORS = This request tells the subsystem that
one of its preceeding requests to MILTEN had an RT™R that
was 1in error. The erroneous RTB is passed back to the
subsystem at the time that the ERROR request is made.
Currently recognized errors are -

a. Incorrect RTB - Something in the RTB
is meaningless protably due to the subsysten
passing a bad address for the RKTB or giviang
sad informaticn within the RTB.

he Illegal RIB - Somehow the subsysten
has passed an R™B for a user not currently
under the contrcl of the subsyste,.

NOTE: The RTR is the wunit of information
passed back and forth through MILTEN from the
sub.ysten to the user. 1Its format and content
is discussed belcw.

RTB SENT TOC FARLY - The subsystem has nade a
request tc MILTEN to conduct terminal i/o for a terminal
that is not currently idle.



- 353 -

IDLE ATTENTION - The terminal was in idle status
ani the user struck the attention key.

KILL YCURSELF WITH DUMP - Same as the KILL
YOURSSELF code, but the operator has requested a dump as
vell.

Facilities

This section discusses each of the facilities
available to accomplish the above services and gives
theoir format.

To get the list of MILTEN requests, one codes
CALL STPQ(Addr1)

This causes the current queue of requests posted hy
MILTEN for the subsystem, the queue (maximum length - 63
full words), to be transfered to an arrav of n+l
locations which begins at Addrl. The first £ull wvword
contains m, an indication of the 1length (minus 1) of the
array in the subsystem's partitiom. The numher of
elements sent over is min{(m,n,62), where n is the nunber
of elements that MILTEN has in its queue waiting to be
sent to the sutsystem. The sccond word in the gueue is a
count of the number of requests (less than or equal to )
that are in the jueue. If this count is =zero then no
reqjuests have been posted for this subsysten since the
last time that the queue was requested. Fach nmeaningful
entry in the gueue after the first has the following
format -

a. RYTE 0 - code identifying the request

CODE MEANING

SIGNON

LOGOFF

DO SOMETHING

KILL YOURSELF

Incorrect RTR

RTB passed when terminal not idle
IDLE ATTENTIOYN

KTLY. YOURSELF WITH DUMP

O~ NE WY

h. RITRS 1, 2, and 3 - address of the RTR
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concerned with this request. Meaningful
RTB's are passed on every request except
the KILL YOURSELF requests.

To Jet a copy of an RTB,
CALL RTBIN(Addri,Addr2)

This causes the RTR identified by Addr1 to be transferred
to an array beginning at Addr2. Addr1 is the address
passed in the MIL1TIEN request queue (it is a full word
address and HUILTEN 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 hytes
may change in size.) The 168 bytes are composed of 8
bytes of system name information and 160 bytes of text
information. The sutsystem may not require that the text
area be 160 bytes long. 7Tf it is less, the subsystem may
fill in the actual length in the textsize field of the
array at Addr2. Only this number of bhytes will then be
transferred in on a rejJuest to obtain the RTB, and
transferred out <¢n a regquest (STPERQ, to bhe discussed
later) to have information typed to the terminal.

To yet a copy of an RTCB,
CALL RTCBIN{Aidr1,Addr2)

The RTCB is a block of identifying information which is
kept by MILTEN on each user. Its format and content will
be explained below. Addr1 is a full word address which
points to the RTCB and is contained in the RTB. MNILTEN
transfers the RTCB to an array beginning at Adir2 and
which is 13 bytes in size.

To send a request to MNILTEN,
CALL STPREQ(Zype,Addr,Errorflaq)
This serves to send a regquest to MNILTRN requesting some
activity ifor a user under control of the subsystem. The

Type parameter is a word containing one of the following
codes: .

CODE MEANING
1 CONVERSE
2 WRITE
3 CONTROL
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u LOGOFF

5 oPQ

6 UPLEVEL

13 INIT PASSWORD
15 INIT

The Addr parameter is the name of an array that NILTEY is
to use as the RTR for this request. The Errorflag is set
true if AILTFEN could not process the request due to its
jueue for terminal activity heing £full; othervise,
Errorflay 1is set false, This error does not indicate
that there is anything wrong - it Jjust says that MILTEN
joesn't have enough room to be ahle to take care of the
rejuest at the mcment and that the request should be
reissued later.

The CONTEOL request (code 3) specifies that a
function indicated by a one ir bit position 21, 22, or 23
of the FLAGS field of the RTB is to be done. These
functions cause the setting and sensingy of the user's tab
settings and the hreakiny of the terminal.

I0TF: The INIT call must be made first so that MTILTFYN
knows about the existence of the subsysten. Just
nefore the INIT reqguest, the subsystem should call
STPC and iynore the result passed hack by MILTEN,
This serves to empty the queue and get it ready
for the subsystenm.

7o wait for a request from MILTEN,
CALL STPHT

This request causes MILTEN to rTeturn control to the
subsystem as sccn as there is something in the queue to
he passed to the subsystem. This comnmand would ther mnst
likely be immediately followed by by an S5TPQ call. An
STPWT call should never be made before an INIT SIPREQ is
made.
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Appendix B

Format of an RTCB

WORD CCNTENTS

-4 User's name

5 Iser's account number

6 Terminal identification

The entirc RTCB may be read only by the subsystem
and no changes in it will be recognized by STP.
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Appendix C

Format of an RT3

WORD MODE CCNTENIS

0 RW STP FLAG - When an RT3 is sent to MILTFN, 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 HUILTEN.

1 RY¥ 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 Read count - Nunber 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
g R Port - Identification of user in terms of the
numher of the port to which he is attached
2 RW Flags
BIT MEANING
20 DON'T TRANSLATE INPUT TO UPPER CASFE
21 TCCNTROL -~ SENSE TABS
22 TCONTROL - SET TABS
23 TCONTROL - BREAK TERMINAL
24 MILTEN D0ONE
25 CONTROL UNIT TRANSMISSION ERROR
26 TAB ERROR
27 T/0 ERROR
28 HANG UP
29 BREAK WAS DONE
30 IDLE ATTENTION
31 READ / WRITE ATTENTION
7 R RTC3 pointer
8-9 R ONTSED

10-11 RW SYSTEM NMAMT FOR XCTL
12-Z8D RW TEXT BUFFRR (MAX OF 160 CHARACTERS)

MODE pertains to the subsystems ability to change that
part of the RTE:

2 : The subsystem may READ ONLY and MILTEN
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never reads what is in this field.

R¥: The subsystem may READ and WR.ITE and
MILTEN will read this field for changes made
by the subsystenm.
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Appendix D

The Globhal Storage Areas

The TXTERNAL array of structures, USEAREA, is
us2d to hold information on the users which is of global
nature -- informaticn that is needed by more than one
submode, The 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 nmust be made
Jlobal. The currently-in-use copy of the structure is
available in the form of a declare statement in the data
set [F820.SUPERL.USEARFA.MACRO on FILEG in edit format.
The second line of this data set contains the date on
which the 1last change was made to the format of the
structures,

The follcwiny part of this section takes each of
the entries 1in the structure in turn and explains its
usagc. It will be updated as the structure itself is
chan jed, The heading of each part indicates that the
subrodes must access the array of structures with the
index USERID which is a FIXED RINARY STATIC EXTERNAL
variable which points the subrode to the USEARFA for the
user that the submode is currently servicing., USERTD is
deciarel in the last lines of the data set which contains
the declaration for USEAREA since the submode must have
both Jdoclaraticns in  order to access correctly the user
save area.

ID(JSFRID) -- port numlter for the user

A fixed binary number hetween 1 and 63 which
gives the port number to which the user is attached.

This may not te changed by any submode.

CUPR_NCDE(USERTID) and LAST_MODE (USERID) -- modes in which
the user is processing

Numerical indications of +the current mode that
the user operating in ani the last mode (that one which
the user was operating in before he 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
subnode. However, when a TCONVRES or TRESUMZ is done by
a submode, the supervisor sends the user back to the nmode
indicated by LAST_WNODE. A return to a specific suhmode
may therefore be accomplished hy explicitly setting
LAST_MODE to the correct value.

LINE (USERID) ~-- temporary buffer for terminal i/o

TCONV'S and TWRITE'S pick up the information that
is to be sent to the user's terminal from this CHAPR (130)
VARYING stringe. The user's reply to a prompt 1is sent
back to the querying submode in this character string.

LST_PMT (USERID) —-- last proapt sent to terminal

This 1is the last prompt that any subnode sent to
the terminal. As soon as the supervisor issues a
tconverse sequence, it puts the prompt that was issued
into this area.

NXT_DNMT(CSZRID) ~-- next prompt to be issued to terminal

%hen the supervisor issues a tconverse sequence
to a terminal, it jets the prompt part of the tconverse
from this area. Submodas never fill in this .area
explicitly, but rather pass the next prompt as a
parameter to the TCOMV calls (see below).

TABS5(USERID) -- tab settings

T"his is an array of eight fixed binary numbers.
CONTRCL mode sets their valuc to the physical tab setting
at the terminal under user directive.

TOKFN (USERID) -~ first word in user's input line

The supervisor scans each incominyg line for the
verh which starts the user's commande. TOKEN is set to a
numerical indication of the verb that was found:

VERB TOKEN VALUE

read attenticn =l
SPICON SHOWMESSAGE -3



- 361 -

SPICON SETMESSAGE -2
print message -1
SPICON 1
MILTEN 2
LOGOFF 3
SXIT 4
TOOPERATOR 5
SEARCH 6
TYPE 7
LIST 8
SHOW 9
SET 10
CLEAR 11
TOSPIRES 12
everything else 13

WRTATTN (USERID) -- controls interpretation of write
attn's

A write attention is said to occur vhen:

a. the user hits attention while a line
that was sent to the terminal by means of a
TYRIT™E is being typed at his terminal (TCOM
automatically services the occurrence of
attention while typing the vwrite part of a
TCCNV by skipping to the pronpt part of the
TCONV) .

be a terminal i/o error is returned from a
TWRITE 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 bhinary variable. A value of zero
means that the sugervisor will make some standard
interuretation of write attentions. A value jreater than
zero means that the supervisor will not touch write
attontions anl will instead pass them to the submode for
interpretation.

mhe 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 dc.

Jpon explicit change of mode (SEARCH, TYPE,
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LIST), WRTATTN is set to zeru and the submode is entered
at x“MPRET. At that point the submode may change WRTATTN
to the appropriate value.

Upon implicit change of mnode (entry into the
ccntrol mode overlay for execution of the conmmand),
WRTATTN 1is hanilad just 1like inspect. The implicitly
entered submode 1is 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
YRTATTN 1is 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 huffering scheme and the submode does
not always receive control back from a TWRITE after the
line has teen typed but perhaps before, the submode must
check for a write attention after every twrite or tconve.
Its occurrence mecans that a write attention occurred
while typing scme TWRITE line between the last TCONV and
the present tine. TWRITR lines entered into the bhuffer
in that space of time are still in the bhuffer. The
submode may call TOUTLS to have some or all the lines in
the output buffers which belong to user USEPID purged
trom the buffers. The use of TOUTLS 1is explained more
fully later.

INSPICT (USERID) =—- controls inspection of incoming line
by the supervisor

This is a bit (1) variable. 1% value means that
the supervisor may look at incoming lines for implicit or
explicit change of mode. '0' 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
resat the value to whatever value it needs.

Upon implicit change of mode (entry into the
ccntrol mode overlay for execution of the command),
inspect 1is not changed so that the implicitly entered
sub-node may save away its value for resetting just
before the user is returned out of the implicitly entered
subnode. It is ufp to the implicitly entered submole to
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do this bookkeeping hefore 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 subnode will
have the fcllowing kasic structure:

xMPINIT: ENTIRY;

Code needed to initialize the static and
A external variables which are used hy the
subnode. This area is passed through ounce
at the beginning of the SPIRES run.

RETURN;
XMPEND: ENTRY (PCRT) ;
DFCLARE EORT FIXED(31,0) BINARY;

The user at port PORT (which is the same
as USFARFA.TD(ISERIN)) is being logyged off
3 SPIRFS, and the submode is called on to
ccaplete any subprocessing which is
necessary and send any message to the user
before he is logged off.

RETURY;
XHPSTART: ENIRY;

This point is entered once, while the

SPIRES partition is being brought up. TIts
purpose is tc allow the suhmoie to

C initialize any automatic variabhles, and
allow the suvervisor to obtain a initial
run—time-stack for the submode that is
subsegquently given to every
newly-signel-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




ND

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

vas suspended.

Ne3. The main section, SECTION D, must
he coded in the form of a main loop. The
END statement must never bhe reached.
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Appendix F

sutmode Control of User Processing

This section outlines the facilities which are
availahle to every submod: tc control the processing of
users and handle terminal 1/0.

USEAREA:

This array of structures (the exact formal of
which has been Jefined) represents the static global
information on the users. USEAREA(USERID) is the area
which belongs to the user which the submode is currently
processing.

USERID:

This FIXED BINARY EXTERNAL variable is the index
into the USEAREA array of structures for the user
currently in service. This along with the USFAREA
structures, allow the submode - *to obtain global
informaticn on the user:

USEAREA.ID (USERID) 1is the port to which tlLe user
is attached (a fixed binary numher betveen 1 ani
63.

USEARFA.LINE (USERID) is the text for the user i/o
interactions. Fzxact function explained bhelow.

USEARFA.LST_PMT(USERID) is the last prowmpt
that was glotally issued to the user. As long as
the user stays ir a submode, this will be the last
prompt that that submodie issued. If the user
explicitly changes mode, then the explicitly-
changed-to sutmode is free %o dastroy the old
contents. Implicitly entered submodes  are
constrained, however, to reset the value D)lefore
they return the user to the submode from which he
came. Thus, whenever the submode regains control
at the statement following the call to RETURNR,
this variable will not be set to the last prorpt
that the submode issued. Otherwise, it will
alvays contain the last prompt that. the submode
issued.
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CALL TWRITE:

This call Flaces the text appearing in
USEakEA.LINE{USERID) to be placed in the output bhuffers
and marked as destined for port USEAREAJID(USERID). The
qjlobal variable OBE#D is set 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
followiny the c¢all. as soon as the text has heen
successfully entered into the output buffers.

CALL TCCNV (PROMET) ;

The text appearing in USEARFA.LINE(USERID) is
vlaced in the output bhuffers marked as destined for port
USEARZA,ID(USERID) and marked as the write part of a
tconvarse by concatenating '+' to the front of the text.
{N. R, a line written by TWRITE must not begin with the
character '+°, If this creates too must of a problen,
the restriction may he lifted).

The premrt part of the tconverse sequence is
taken to he the CHAR VARYING parameter PROMPT. TCONV
places this in USEARFA.NXT_PMT(USERID) and it is picked
up £from there by the supervisor when the tconverse is
exccuted.

Control is returned after a. the 1line has bheen
succaessfully entered in the output buffers, and b. the
supervisor has succassfully picked it up, tconversed with
the terminal, and the user has ansvered. The text that
the user has answerel 1in response to the prompt appears
in USEARZA.LINE(USERID) when control is returned. This
is the full line that appeared at the terminal, and thus
contains LST_EYT (USERID) as its first
LENGTH{USEAREA.LST_EFMT (IISERID)) characters. (N.Be the
us>r may back space over the proapt ani erase sone of it.
Thus the length of USEAREA.LINE(USERTD) may be less than
the lenjth of USEARFA.LST_PMT (USERID))

CALL COMOTE(0R);
This call causes the supervisor to issue all

pending output to the user's tarminal 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 1lines in the output
buffers to be written to the terminal if it is determined
that such should he done.

If there are no 1lines pending for output to the
user's terminal, then the effect is that the supervisor
gqueues the user for another service block vith the
submode at a later time. In this wvay, 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 allow other processing to take place in
the SPIRES systen. Thus there is no excuse for one
submode to be a hng 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({USERID,LINE) ;

This function checks to see if the output huffer
OBUrT.TEAT(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 submode must
remember the index of the buffer assigned to the line (by
remenbhering OREND after a TWRITE call) and then 1%t can
TCHRCK to see if it is still in the chain of pending
tuffers or whether it has been issued to the teraminal.

¥¥ = 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 then
for itself. (The method of determining this is hy use of
the variable USEARFA.WRTATTN (USERID), and 1is explained
elsevhere.) Write attentions may occur during the vriting
of any line that the submode has written by ameans of a
TWRITE (write attentions occurring during the write part
of a tconverse are automatically handled by MILTFY¥).
Since 1lines written by TWRITE are buffered, the suhmode
which is interpreting write attentions for 1itself can
receive indication of a write attention after any TWRITR
or TCONV and the line that the user aborted by a write
attention will not necessarily be that which the suhmoie
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last wrote out. If the submode determines that other
lines that are 1in the output buffers should be cleared
out, then it may request this service by callirg the
function TOUTLS (USERID,LINE). This will clear all lines
which belong to USEAREA.ID(USERID) and which appear
tefore (but not including) the line with index LTNE out
of the buffers and retarn the FIXED BINARY index of the
last line that was purged; zero if none exists,

CALL COMUTE (1B) ;

This call causes the supervisor to issue all
liues that are pending for the user, wait for the user's
reply to the prompt connected with the 1last line (which
was issued by a TCONV or one of its varients), and then
send the user's reply to the appropriate submode. Tt is
a part of the TCOWV routine and should never be issued
explicitly by a subnode.

CALL TCONVNOW (PROMPT) ;

So that linas go out to the terminal in the order
that they were determined by the subhmode, TCOXV (and
TWRITE for that matter) ordinarily enters the text in
USEARTA.LINE(USERID) into the output bhuffers after all
other lines (placed by TWRITE) that are to go *t*o the
terminal. This call, however, allows the submoie to
coninct a tconverse sequence hefore any other lines which
may be in the ontput kuffers are written to the termiral
being conversed with.

Thus, the subnode which interprets write
attentions itself can conduct interactions with the
terrinal to find out what to do with the write attention
and still bhave any pending i/o for the terminal pres=rved
in the output buffers but not written out to the

terminal. (NeB. TWARITE always places its line after all
others in the output buffers which belong to the same
usere. The sutmode therefore can not do any TWRITF's

while finding out what to do with a write attention since
other pendiny i/o will b2 completed first, Dbefore the
TWRITE will be done.)

CALL COMUTE(10B);

The situation may arise in which a subnode 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 wishes 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 1in
USEAREA.LINE(USERID), concatenates "YOU ARE REING SIGNED
OFF SPIRES.", and prints the error message at the
terminal, Zfollowed by an uplevel to return the usar to
MILTEN, If the text in USEAREA.LINE(USERID) 1is null,
then the supervisor uses the standard error message
"ERROR 1IN PROCESSING"™, so that the submode must either
£fill in the errcr message or set it to null.

Wwhen 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) ;

Yhen a sulmode is entered implicitly, USEAREA
centains informaticn that was in effect in the submode
from which the user 1left, and which the implicitly
entered submnode must preserve (if and only if it requires
that the values be changed):

I [SFEARRA, BRRTATTHN (USERID);
J USEAREA.INSPECT (USFRID);
PROMET = USFARERA.LST_PAT(USERID) ;

The implicitly entered submode may then complete any
TWRITE's or TCONV's with the user and conduct terminal
ifo with hin. ®#hen the user is to he returned to the
subnode from which he came, then the implicitly entered
submode should issue the following seyuence:

NSEARFA . WRTATTN (USERID)
USEARFA. INSEECT (USERID)
CALL TCCNVRES (PROMPT) ;

I3

J;

This causes the user's information to bhe correctly reset,
the 1last prompt that the original submode issued to bhe
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 submole by giving a command that implicitly
transfers control tack.
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CALL COMUTE(100E) ;

It may turn out that an implicitly entered
submode loes not conduct any terminal i/o with the user.
In this case, the suhmode need not save the values of
WRTATTN, INSPRCT, and LST_PMT, since they will not be
Jestroyed. Tc rTeturn the user back to the original
submode in such a case, the implicitly entered suhnode
jesues this call which causes the supervisor to reissue
the last prompt and return the answer to the original
subnode. As with T™CONVRES, 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 subnode
LAST_MODE. The supervisor instead gueues 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 subnode for
processin:e.

To use this feature, the mode nust operate as
follows. Upon entry the submode should issue

OLDMCDE = NSEAREA.LAST_MODE(USFRID);
I = USEAREA.WRTATTK (USERID);

J = USEARFA. INSPECT (USERID);

PROMET = USEAREA.LST_PMT (USERID) ;

thus saving the old4 information on the user. Thern, to
pass the user's reply that tae submode received in
USEAREA.LINE (USERID) over to another submode for
procaessing, the suktmode issues

USFAREA. WRTATTN (JSERID)
USEAREA. INSPECT (USERID)
CALL TRESUME (PROMPT) ;

USEZAREA.LAST_MODE (USERID) ;

I
J:

and the supervisor will give the user a service block in
the mode OLDMCDE. The submode could explicitly set
OLDMODE to one of the values ¥MFLAG (declared in
USEAREA.MACRO file) in order to cause the user to be sent
to a 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
crobably result with the user being repeatedly returned
to the submcde that issued the call to TRESUME.

CALL COMUTE (11B);

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 sutmode.
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Expanded Output Mode
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rFLTPUT CPTICN

A COMMNN NETHCR CF YSER-SPIRES CPERATIFN [S TN ALTEQUATE BETWEEN THE SFARCH AMD
NITOYT OPTIONS, FIRST YNU FORMLLATE A SFARCH REGUFST WHICH RESULTS IM A

SET NF ACCUMYI ATEL [TEMS, YNIJ TEREN REAUFST PRFSENTATIIN NE THF [TEMEQ
COMTENTS USING THE rUTPLTY FACTLITIFS,

THE QUTPUT CPTIFCN PROVIDES THE FOLLCWIMG GSMFRAL FRATURESS

lo  YCU MAY CHANSE MOT T7 MAKE AMY SPEC AL RFCLEST FLCR A TEXT
CUTNUT FORPWVAT, IN THIS CASF, A DREGELFRLTFN ONFFAULT FNOMAT
IS PRAVINERD FPP yNL,

7. YOU MAY SELFLT CITHED ML (R AAY SUASET FE THE ACLUMJLATED
TTFMS FNP TEXT PRESEFNTATION,

1. YOU VYAY RPFQUFST THAT TFYT PS DRFSENTRE]D [N A STAN[CARL OPRE=STRNCTYAFN
FORM,  IF THEIS IS YNLR CHNINF THEY FITHSR ALL CR AMY SLRSFT nFf
THE ATTRIAYTES CCMFRISING £ ITFY (AN RF SELECTED FNR VIFNTING,

b4, YOIl MAY SELECT FRAM A CPNUP NF CPEM AL PYODBCSS PRECFSSCRS WHICH
PRCVINE NOA-STANRARD TFEYT POESFEATATICN,

BASIC SUTPIHT REQMEST

THERE ARE THRER COMANICS WhICE SELTCT THE QUTOHT FPTICH,  THESS ApCT:e

Tyne

DRIMNT

NESPLAY 1
(TMTERNAL NFTE: L T&T 1S AN ACCFPTAFL £ QYN Y™ EN0 JYOF; | [ST EFIINE
IS AM ACCEPTARLE SYHAMNYM FCR PRINT,)

THEC= FOMVARTS FAN 2F [SSHFC [N PEGRNTISE T MIT AC THT FALLCWICIG
PRMDTS

SEARPCH? (SEF QFCTICM 3,)

APTION? (SEF SEATINY 3,1)
FIvre»2 {SE™ SECTIM 4,2)
? (C=F SELTICH £,2)
HEXT 1TrM9 {ee” QEAIINM R, 7)

WH™'] YOI [SSUE A DT SPLAY, ERIAT, ©R TVDr FONNANT, SEIRES TRAHITS
[TFY TEYT TO TH™ APOPADPLIATE NrY[rT, THIS TEXT [¢ DASQREuTE(,
STEHCATIVAIY, £ A 40T TISBIAY FEVICE (CISPL A ), A OFF= [F 1433 P2fuTeD
(PRI'IT), ©© A 2741 TYDEWI[TER TEOW[NA] (TVY2Z), TN THE EFLIQU[IG RFSCR [o-
TITAS, THT TYBT ARUAANT [§ PN TY 05T TF IEDISGENT ryy ~F THT THPer
PLTPUT ARTICM ACYMANNS,  WHERT THERF ART CIEESOFNCRS THAT YI1) SEp 7 ae
AWARE NP, AZFANCT TIXT TPAMSHISSIAN [§ T THE [IFESRENT DEY[R=S, THISH
CIEFEDFACES AQC trTrR

ASSHIME Y AQ AN EXAMDYI €0 TEAT Vi) RAYF SUICTSGR{M LY CONDLITEDN 4 CEARCH
SEALEL Y WHICH waS INTTIATED WITH TEE PRownTg

cyvra

AMNY 446 Troupea Trn w1 TH A MSCCA RN AAY VoY (1§
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12 TTENS ACCUNMULATED
2

IN RESPNNSE TN THF 2 PRANMPT YCU MAVY REPLY?
? TYPF

SPIRFS CCMPLIES WITH THIS REQUEST RY TYPING TEXT FRAV ALL CF THF
[TEMS, THE TEXT PRESENTATICM STYLE WII L HAVE REEN PRF-DETERMINED

RY THAT MAMAGCR WHN TS RESPONSIBLE FCR MAINTAINING THE CATA COLLECT ION
YC) ARF SEARCKING. TFXT PRFESEMTATION CONSIDFRS?

l. HNW THE TEXT [ S FORMATTTFDR,

7 WHAT TFXT PNRTICN CF AN ITEV (S SELECTEC. THIS CAN
ENCNMPASS THF CONTEITS NF ALL OR ANY SURSFT CF [TFW
ATTRIRUTFS,

ITEMS ARPE PRFSEATEN NN THE TYPFWRITER Ry SPIRES APPLYING AN ORNEPING
RLIF, AM ORPNFRIYNG QULE, WHICH IS PRE-SEFCIFIFD BY A WANACER, CA%Y AF
CIFFERFAY FCR F2CH TATA COLLFCTINN., HNWEVFR, IF A NMANAGER HAS NNT
SPFCIFIFD ONF, FNR A FARTICULAR COLLECYICN, SFIRFS ASSUMFES A DATFN
NRNER: THF MOST RFCFIT, THF NFXT MCRF RFCFNT, FTC, THF FCLLOWING

1S #°) EXANPLF NF IT=M TFRXT PR ESEMNTATINNM, THF FXAMPLE I € NOT TAKE?
FROM AM ACTUAL DATA COLLFCTICN,  IT IS IASTRUCTIMNNAL, HNWFVFR, [' THF
THE SENSE THAT [T SHOWS A PRESFNTATIOMN STYLF.

TITLE: CCMFUTIAG AMC THE ACED IN NUR SPCIETY
AUTHNRS BFHRy S.

AFFTLIATICNS GFRITFE GLFN COLL EGF

RFOORT NUMBER S 1ce1n 1

\YNAER CF PAGFS: 36

NATE @ JAN 14,4 1969

PFVIEW NATE? THF WRITFR®S CTYLF [S SCNFWHAT ARCAMF,

AC WITH ALL PFSPONSES, THE TYFPF COCMNMANEC IS TFERMINATCL BY CEORESSING
THE ©oCTYRPN KTy, SOIPEG ARXT ACTION IS TC IMMENTATELY STARY TYPI'G
TEF [TENS, TF YU NISH THEF TYPING TN START At A £l AN SHEFT 9IF
PAPTO o ¥YNL MUYST MANUJALLY PrLL THE PLATEN FNR BASITICNING AFTER TYPING
TYPE ANC BEFCRF [FOIRSSIHC THF REOTURM KFy,

USIMG THFE DATA €01 ~CTINY DEFALLTY FCRVAT, YL MIGHT ACT RE SATISFIFR
WITH THF FHCICE OF ATTRIRYTFS SELFCTEN FrR pRESFNTATINY, I THIS
CASF ¥YOU FAN SEICAT ANCTHFR ATTRIRYTF SFT,

ANEW FCAONAT SELFCTINN

YOU IMITIATE SPIEATINA CF ANCTHER ATTRIFUTS SFT 3Y APDEDING
A DCANEGT N THE RASIC ALTPLT FCHMVARND ASe

? TYNE] CHOPFST ATTRIRNTES

TH® SEVIFCLON (3) AV RE AMITTEC,

AMY OF THE BN ONIMG SYMNNANVYMG FAG oF S ACTITLTER FNR ATTIRIRLTFRS S
ATTRTIRLT*

ATTRS
ATTR
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122,

123. SPIRES RFSPCNLS TN YNUR RENUEST AY PROVPTING WITH:

124,

125 . YOy MAY MOW MAKE ATTRIBLTE SELECTICAS

126. ATTRIRYTES?

127,

12, YOU RESPOND TD THE ATIRIBUTFS? PRCMPT RY TVPING CAF R WMCRF ATTRIBUTE
125, NAMES, ATTRIAUTFE NAVES ARE ALWAYS SEPARATFC BY COMMAS; FNR EXAMPLE:
120,

131. ATTRIBUTFES? AUTHNR, TITLF

127.

113, IT IS NOT NFCESSARY TC NAVE ALL CF THE CESIREC ATTRIAUTES IM RESPNNSE
134, T A SIMNGLF PROMPTS SPIRES CONTIMUFS TN RF-ISSUE THE ATTRIBUTES?
128, FRCVPT, FCP INSTANGE, AFTER HAVING ISSUER THF ABNVE PESPOMSE, IF YOU
13-, DECINE TO IMCLUDNE THF DATF ATTRIRLTF AS PART CF YIUR PRESEANTATICH
127, FCRNAT, THE CCNTIMHEC INTFRACTIVE SFOUYFMCF ISe

1?AQ,

139, ATTR IRYTFS? ALTHOR, TITLE

140, ATTRIRYTES? naATE

141,

142, SPIRES COMTINUES TO RF-[SSUF THE ATTRIRUTES? PRCVPT UNTIL YCU RESPAND
143, RY SIVMPLY NFOPRFESSING THFE RETUYRMN KFY; THIS TERMINATES THFE SEQURAICE.
144, FOR EXAMPLF:

| K9

14F, ATTRIRYTES? AUTHCR, TITL=

147, ATTRIBUTFES? DATF

| ATTRIMITES? LLCEPRFESS RETURMD

149,

160, AT THIS TIME SOIRES PFSPOYNS WITH THE W= SCAGF ANF PROMPT:

151,

152, THE FARMAT YOU SFLECTEN [S NANEL FCRNMAT I3 IT MAY EF PENEMER,

153, AENAME?

1€45,

155, A NETATLED EXPLAMATICN CCNCERAING THE 1)SF NF THF RENAME DPROMDT

154, AND FARMAT MAMIMG IS NESCRIBED LATFR [M SFCTINN S.6.

187, HCWEVER, THE WFrRNVATIY NANFS BRCVICEC 8Y SPIRFS ARFE FORMAT], FNRMATD,
1¥a, ENNMATI, FTC., RTSPECTIVFIY FNR THE FIPST, SFCAND, THIRD, FTC, T IME
150, YO HAVE MARE A CHOINSE ATTRIALTES RENUFST, A MNFGATIVF RESPCHST TO
1€, TH™ QENANF? PRONPY ASS

11,

142, PENANED N[

1~ 3.

L X IR SIMPLY DEDRFSSTIG THT OFTYRM KEV, HOWIYER, CAUSFS THE CLTYPYT SFQYENCE
167, TC CrATINUE,

1A%, SPIR=S NNk INTTIATIC TYPING THF CFNTEATS FE THRE AAMESD

157, ATTRIPITRS FNQ THNGE [TEMS PpryInysSty ACCUMLLATED,

1~9, [F YL WISH THE TYPIAG TC START CN A C EAY SEEST NF PAPFR, VY7') MIJST
1a9, VANUALLY PRLL THT O1ATSY FAR PASTITICNING REFORE FEDPEGSING THR RFETHAY
177, KFEY, USING THF ASVE

t71. TYANDIE AS A FEADPMAT FQUSST, TEXT PPrSTATAT [CH VICHT 2POFAR AS FOHY ST
172,

173, AUT D¢ HAPMNMIYS GARSL F

1 4. TITiI®: NELCCROCMATIC OVEPTIONES

17", TATF: FER 1667

1-"30

177. AUTHNO ¢ PrEKIC QHCDF

174, TITI Fe 1 IFS AN ITS GNNMBLICATICRS

17¢<, nATE S Sro 1961

169,

‘Ql. * *

l':.?o . .
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AFTER THE LAST ITFM [ S TYPEC, SPIRES INFCRMS QU CF THIS TERMINAT ION
STATUS RY ISSUING IN SEQUENCE:

l. A SFRIFS OF THREE CARRIAGE RETURANS.
2. A LINF NF BLANK CHARACTERS.,

YOU RFSPONN TN THIS "BLANK® PRONPTY RY CEFRESSIQG THE PETURMN K=Y,
SPIRES THEN ISSUES THE PROMPT:

nePYION?

IF vyNU 00 NOT WANY THF CPTICN? PRCNMPT TC APFPEAR CN THF SAME SHEET NF
PAPFR TEAT THF LAST [T1FM WAS TYPEN CN, VYCU MUST MANLALLY RCLL

THE PLATEN FOR POSITVICNING AFTFR THE LINE OF BLANKS HAS REEN ISSUEN
BLT REFORF DEPRESSING THE RETLRN KEY,

FCR A COVPLFRTF LIST FF ALL THE CNMMANTS YOU CAN SFLFCT IN RESPIMSF
TN THFE NPTION? OROMPT, SEF SFCTINN 3.1, THREF CCWMMANCS YCU CAM
CHNCSFy MF CCURSE, 8PE CISPLAY, PRINT, AND TYPF, THIS IMPLIES THAT
YCU C AN HAVE TEXT PRESFNTED, FRCM THR SANMF ITEM SFT, [N MORE

THAM NME STYLF, THE RFEAL UTILITY NF THIS FACILITY [S EXPLAINED
LATER: CTHFR VARIATICAS [N USINC THE QUTPUT COMMANDS ARF FIRST
NESCe I3FN,

ATIRTRUTES FROVMPY NHULITFICATICN

I[F YOLR RESPOASE TO THE ATTRIBUTES? PRAMPT IS TN DFPRESS THF ATTENTINM
KFY, ATTN, AS:

ATTRIQUTES? CNFENPRESS ATTA>

THE CHNCSFE ATTR[RYTES PEQYFST IS NULLIFIEC, SPIRFS MOW [SSLFS THE FPMDT:
IFCIN TVP=2

TF YL PFSOAND T THIS FOCMET WITH EITHER MF THF FOLLCWING:

REGIN TYPL? YFS
AFGIN TYPE? KNFDRFESS RFETHYRAD

SPTRES TH™N ACTIVATES THF RFQHFSTEN TYPING ACTINM, 1IF, HIW/AVERL, YO
RESPAMND WITH ANY OF THE FOLLNOWIAG:

REGIN TYPF?2 NP
REGIM TYPFY LNFDRESS ATTIMD
REGIN TYPED LAMYTERIMNG <1 SES
Y} APE RF=PPAMDTEN WITH THAT PRNMPT T¢ WHICH YCU RESPAACEL AY FwpL v ite
THE TYPE RFCUFST, ©NR [ASTANCFE, [F YO THITIATED A TYPF SFOQU='IFT
BY RESPONDING T A W2W BRCVFET AS:
? TVYPFr 3 THCNSE ATTRIPYTES
THEN WHEN YY) CEPRFSS ATTM YIL ARF RF=DPOOMDTEN WITH:

2

TH™ FNTIRE TYOF 2E00=ST [§ AHLLIFISFT VAU MAY [SSHT AMY CIMMLYT THAT



264,
24¢€,
20k,
247,
26413,
246,
2%,
%1,
262,
253,
2%4,
2e&,
2f6,
287,
ea,
28a,
260,
21,
2292,
A3,
?(".
£,
ek,
7¢7
269
2509,
7N,
271,
272,
21713,
274,
27,
276,
277,
274,
27,
207,
271 .
2fF7,
2113,
?QI..

267,

par
,C".
202,
270,
00,
271,
P2,
263,
a2
e

~m~ oy
T A

2
Ic
1o
)‘.“"!
I,
.
2.
3.3,
4,

L2

(3

a4
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IS A LECITIMATF RFESPANSE TN THE ISSLEN FRCMFT,

ITFM SFLECTION

YOU HAVE, SC FAR, RFEN INSTRUCTED HCW TC RFCUFRST TYPING FRNM THE
ACCUMILATEC ITFMS, FITHFR [N A PRESELECTED FORMAT NR A FORMAT

DETFRNMINFD

RY YCUR CWA ATTRIRUTE SELECTICMN. SOMETIMES [T [S CONVEMIFNT

TO CHONSE SOME PART, NOT ALL., OF THFE ITEM SET FCR TEXT PRESENTATICY,
THIS IS DCNF, NCT RY RESPONCING WITH THE NUTPUT FreM:

TYoE

BUT INSTFAD, ISSUING A CCVMANLC CE THE FCRWM:

TYPE ITEM-SFLECTICAS

T 1FM-SELFCT

INNS SORCIFIFS WHICH NF THE ACCUMULATED TTEMS ynU

ARF SFELECTI

SPRCIFI

NG FOP TEXT PRFSENTATINNG IT HAS THE STRUCTLRF:

E2] o SPRCIFIER? 4 , o o SPECIFIFEN

A SPECIFIFP

IMTEGFR
INTFGER

IS OME IF THE FCLLOWING®

- [MTEGEP

WHEPE THF USF OF TH™ DASH (=) IN THF SECIAN FCRM MEAMNS THROUGH. FNR

CXAVDL F3
2 TyoE
MEAMS TYDF
? Typr

MEANS TYPF
ANCTHER FXA

2 TVPF
MEAMS TYOF
IN THE SFT,
FROFD,  FrPR

2 TVYpC

MEANS TYDE

£
THE FIFTE ITFY IN THF SFT, AS A SFOOND =XAMPLF:
2«7

THF THIPD THPAUGH THE SFVFMTH ITF¥ IN THE SET, FMR
MPt Fe

4e "-qo lﬂ
THE FANPTH, SIXTH, SEVENTH, FICHTE, ANT TEMTER [T EMS

THF ['ITFGFR SPECIFIFRS MEEN 1NT RF STIFCTEN [N ASCENINIRG
EXANPIFES

Ty 1-3, ~

It THAT SENUQRICE, THF SFVEATH. FIRST THPMYGH THIRT. ANT

THE FICTH [TEMS,

TEXT I IN7 L

W TEXT 7
CHARACTERS,
RASIT N Toy

2?2 TYEZ:

eGTH

S PREgCHTFN [T IC€ ANPVALLY TVYFEN TN LINC S CENCTES NE 72
YUY AN MITER THIS LFUCTE PY APPEYDIMG A RENLEST T3 THT
T CANMAYD A

SET | FAGTH |



ns,
30F,
0,
In8,
a3,
110,
311.
J12.
313,
11"".
315,
3IlA.

217,

=,
ila,
220,
321,
322.
323.
372%,
128,
17+,
327.
329,
jl2c,
3an,
331,
122,
EER IS
3,
1<,
13h,
127,
138,
1319,
140,
1Ly,
1l,1.
i,
3462,
e,
W,
'{'J.’.
1!‘".
M7,
3TN0,
1%,
=2,
=3,
1¢l'.
1“:.
15 o
1<,
154,
3 e,
2en,
L],
347
242
k NN
e

L4 ]

L 1]

55
T

€6
44
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THE SEMICOLEN (3) MAY RE CMITTEC.
THE SYNCAY® LEN CAN RE SUBSTITUTED FNR LENGTH.
L IS AN INTFGER WHICH SPECIFIES THE REQUESTEC LINF LENGTH, IT CAN
ASSUME A VALUE FRCY 3 TC 120,
IF TEXT IS PRESFNTEN APPLYING THE NCRMAL I INE L ENGTh AS:
ARCEE FCHIJ KLMNO PQRST UVWXY ZARCH EFGHI JKLWN CPQSS TLVWX Y288C NEFGH
THEN IF THE FCLLOWING CCVMMANG IS ISSuEC:
? TYPE; SET LENGTH 50
THE SAME TEXT [S PRESENTER AS:
ARCCE FGHIJ KLMMA PQRST UVWXY ZABED EEGHI JKLMN

CPCRS TUVWX Y 248RC CEFCH

FORMAT ANC ITEwW SELFCTION

YO CAN CRVRIME THE NUTPUT FACILITIES DESCRIRFD IN THE TW0 PRECENIMG
SECTINNS, 5.2 AND S,3, THIS ALLCWS YCII TC RE SELECTIVE IN CHINSING
ROTH A PARTICULAR SET FRIM THE ACCUMULATFD ITEMS, AND THOSE ATTRIRUTES
YCU WANT ORESENTER AS AN CUTPUT FCRMAT, FNR INSTAMCE, [F YOU WAMT

PRF SENTED THE ALTHIR AND TOFIC ATTRIARLTFS °F THE FIRST THRCUGH THIRN
ITF4S, THEEN THE FOLLAWING IS AN APPRAPP JATF SFQUENCF:

? TYPF 1-3; CHOCSE ATTRIBUTFS

V(i) MAY NCW MAKT ATTTRIRUTFE SFLFCTIONS

ATTRIMYTFS? AIJYHTR, TCPIC

ATTOIBUTFC? KNFPRFSS PFTLIY

THE FrRVAT YNy SELFCTEC IS MAMED FOAPMATLS [T MAY R: RFNAMEN,
CTHANMT2? A\C

ALTEPR WARSHA WARALTC

TolcsS: NESSERTS, MEATS, SALARS, RRFAPS
ALTHCR: SARAH SANFLF

TOPICS: VINDISHe CHIMFSF. TTALTAN

ALTHNR: HARQY HIKE

TNPICK: CHARCCAL, CPREN=PIT, NV A, RCTISSERIC
PY LN ?

SFE SFATINY 3,1 FNP QFCPANSES TC THE COTICN? PROWPT,

AL TIPLE PUTPUT RFENLFSTS

THE2F ARF MAMY QTASGTAS WHY YR} MIGHT WANT MCRF THA' NAC FCCVATTFD TEYT
PREGEATATICA FOMY THE SAYF ATCUMULATED ITFY SFTe  THFE FOLLTWIMG
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LA NESCRIPTINN EXCVPLIFIES UYSING THIS TECHNIGQUE CF REOEATEL NUTPUT RENUFSTS:
167,

3£ 49, l. FORMULATE A SEARCH WHICH RESULTS IN A SET NF ACCUMLLATED
14q, 1TEVE,

377,

171. 2e REQUEST TEXT PRESENTATION FRAM ALL THE ITEMS, [N COING
172, S0s SFLFCT A FEW PFRTINECNT ATTRIAUTES THAT CAN 8F EASILY
173, SCANMEN. THIS ALLNWS You TN QUICKLY DETERMINE THNSE [ TEWS
14, FOP WHICH A MORE EXTENSIVE TEXT FRESENTATICN IS RECUIRFN,
178,

17¢, 3. REQUEST TEXT PRESENTATICN FRCM THAT RECUCED SEY OF ITEMS
1. THAT YU CPANSIDFR IT WCRTHWHILFE TO SEF IN MORF DETAIL. 1IN
374, CPING SO, SELECT A MORE EXTENSIVE TEXT FRRVAT,

276G,

300, AN CEXAMPLIF OF THF ARNVF SEQUFNCF FCLLCWS:

3P,

2, FINC? TODIC SAMWSALLS

RR3, . .

afa, . .

1QQ. . °

184, 10 TITEMS ACCUYN ATEN

ny, ? TYPF: CHRCSF ATTRIBUTES

1213, YU MAY NOW MAKT ATTRIBLTE SELECTICAS

301, ATTRIPUUTES? TIVTL S

120, ATTRIQUTFS? <CNFBRESS RETIRND

301, THE FORMAT YOU SFIFCTED IS NAMFD FNRNMAT2: IT CAN RS RENAMED,
342, QEAANES2 NC

121,

17, TITLM: FIPST TITLE

159,

3na, TITLF e SECNAD TITLF

3a-,

’CQ‘. L ] L ]

1(‘-_‘:. ° °

"‘r'!o . °

Cl.

irn, TITLF: TEMTH TITLF

.03,

4(4.

.'..\':.

why APT NN 2 TYPE 1, 4, 7

2,

L0, TITLT : FIRST TITLF

anay, AT HNP 2 FIPST ALTHNR

1% TrpICS: CIRST TreiIcs

“11. NATF ¢ FIRST NATF

712, pynL ISHED? FIRST PURLTCSKEP

"‘l“o

la, TITI Fe FALRTH YL TLF

S ALTECR: FANOTE AMITHCR

15, Tar[es: ECLRTH Trofcs

17, NATF: FYIOTH DATF

are, DLl SHrN e ECI)STH CIIEL [SHFP

1N,

2, TITiF: SEVEITE TITIF

421 Al'THrO ¢ SFVENTH AYTHCO

W22, TNpre: SEVFITH TRor S

"4, rATE: SEYEHTH MATF

2. pPLRLT S4FC 2 SEVENTH PUR{LTISHER

. 1

2e, .’ RECTLFATING [FEATI7A1 Frawavs




427,
421
424,
430,
431,
432,
('330
414,
a3s,
436,
427,
“38.
439,
4“".
4Ll o
44?2,
443,
L4b,
G405
LAR
“l7
48,
L4uL0
(R
451
[R 0 2N
4¢3,
454,
455,
/Arlﬁ.
457,
L3R
AES,
ahhy g
461
#e2,
LEY,
4%,
(’LI-'.
hah
net,

HEeY o

1Y e

10,
£,
T2l B
/.7'}.
wre
478
416,
7,
AL
479,
LAY o
451,
4t2,
“R3,
ney,

I’q‘.

w06, .
q 1] '1.

44

5e741
i#

N#
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IN SECTION 5.2 YOU WFRF SHCWN HOW TC SPECIFY YNUR NWN PRESENTATION
FORMAT. AN EXAMPLE 0OF THIS [S:

? TYPE; CHOCSF ATTRIBLTES

YN MAY NOW MAKFE ATTRIRUTE SFLECTIONS

ATTRIBUTES? TITLR, TCPIC

ATTRIBUTE €? <NFPRESS RETURND

THE FCRMAT YOU SELFCTEC IS NAMED FNPMATS; IT MAY BE RENZMFN,
RENAME?

YOU MIGHT WANT TN USHE THE SAME COMBINATIOM OF ATTRIBUTES FCR PRESENTIMNG
TEXT FRCM MPRE THAN NNF ITEM SET, CNCF YU HAVE SFLECTEC AN ATTRIBUTF
GRNAUP UYSING THE CHNNSE ATTRIRUTES REQLFST, IT IS NOT NECRSSAY TC REPFAY
THIS SELECTION FROCESS, FCR SUBRSFQUEMT RENUESTS, AFTER THE FIRST, YOU
NFED ONLY SPFCIFY THF ALREACY SELFCTEC FCRMAT RY NAME, FCR INSTANCE,
USING THF ABNVF EXAMPLE AS 8 FIRST REAUFEST, THF FOLLCWING SHOWS THF HSF
FF A SUBRSEGQUFNT REQUFST:

? TYPF; USE FNRMATS
THE SEMICNLON (3) MAY RE OMITTEN BFFORS THF APPENDFN REQUEST CLAUSF,
SPIRFS IMMECIATFLY STARTS TYPING UPCN RFCEIFT CF YCUR RESPONSE. IF
YO WISH TYPING TN START NN A CLEAN SHFET NF PAPER, YQOU WMLST MANUALLY
RC11 THF PLATEM FCR PCSITIOCNING REFCRF CFPRESSSING THE RETLRN KEY,

YN MAY ALSC COMRINE THIS FORMAT NAME PFQUFSTING WITH THT SELECTIVF
ITE™ FACILITY AS:

? TYPF 5479 13-17; H1SE FNRMAT3]

RFMAMING FNREMATC

AT THF FMD OF A CHNNSF ATTRIARLTYFS SFAUSNCE, SPIRFS RESAIATC WITH:

THE FORMAT YOU SFLRECTIEN IS NANEL FNRMATIS IY VAV EF RENIMED,
REMAME?

TH® ®FORMATI® NAMES PRNAVYIDEL AY SPIRES ARE FCRMAT1, FNRYAT2, FARMAT3,
*Yr, RFEQPECTIVELY FNR THE FIP ST, SFCOMNPR, THIRN, ETC. TIMF YCU HAYE VADF
A CHCCST ATYTPIBUTES RECUFST,

[F YNy [SSUE A w0 RESPAMSE TN THE PCHAME PROMPT, CR SIVPLY DRPRFSS
THF OFTLRM KFY, THF NLTPYT SEQUENCE CONTINUFS, [Fy HWIVER, YU [SSHF
A PNSITIVE RESPNYGF AS:

veg
ENRMAT=1 AME

Y:) CAY) PRYAMFE YOUP SFLFCTEN FORVAT, THF UTILITY CF NAMING A SFLECTEC
SET FF ATTRISUTES [S EXFLATMFC LATER It THIS SECTIVI,

I[F YOy D€PL Y WITH wyrCo TN THE RENANF? FPLCVET, YCL ARF RE-FRTAPTIT WITH:
FOFMAY PANED

THT 20GECAGE TN THIC 1S AVLSH A FORMATMAME,
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LRn, LA

49,

4cn, A FORMAT-NAME (F-N) CCNTAINS & COMBINATION CF FROM 1 70O 25 CHARACTERSS
491, L 1

49?2, IMRENCER BLANKS ARF MOT ALLOWFD. THE FIRST CHARACTER wust RE AN ALPHARFTIC
4¢3, CR A NUMFRIC. THF REMAINDER CF THE CHARACTERS CAN PE ANY COMBINATINN NF
404, Al PHARETICSs NUMEPIfS, OR ANY OF THE FCLLCWING:

455,

'qug L]

4LQ7, ’

nea, /

4Qa, -

S0, *

SCl.

LREN TH® FOLLNWING ARE ACCEPTABLE F-A®S:

i, #4

“Ca,

=0 s, TITILF=-TCPIC

RY, LANTHOR/ 2FATE

07

TG THE FOLLOWING WITH A RLANK INCLUCER IS ACY A LEGAL NANE:

a0,

10, ALTHCR PUBLISHER

Fll.

12, [F YCUR RFSPPNSE TN FITHFR THE RFHNAMF? NR FCRMAT NANME? ERCNFT IS TN
513 NEPRESS THE ATTENTINN KEY, ATTN, YCU ARF RF=PROMPYEL WITH THAT PROMPT
fl4. TN WHICE YNU RESPANNEN BY EWPLOYING THE TYPF RECLEST, FCR INSTANCE,
1%, IF YOU INITIATER A TYPE SECQUENCF RY RESPANDING TO AN OPTION? PPOUPT AS:
1k,

s17. OPTION? TYPE 7, 113 USF FCRVAT-TITLE

£1°€

sle, THEN WHFH YOU NFPRFSS ATTN YCU ARF RE-PPCVPTEC WITH:

K20,

£21. CPTICN?

522,

23, THE ONTIRE TYPE RFOUEST IS NULL TFIECS YOU MAY TSSUF ARY COMMAND THAT IS
2% A IGITIMATE PFSOONSE TR THE ISSUFL FROVET,

626,

G26, ANV FCRVMAT-NAME THAT YNU BAVE SFI ECTEN CAN RE TSSUFD IN THF mygen

€27, #y

€7, DENMIZST PORTION NF A TYPE CCMMANN, FCR FXANPLE, IF YCU RFSFOND TC A
20, RENANES? PROMPT WITH:

‘.?-1.

S, REMAME? TITLF=NATE

519,

“34. THEY YAL CAM SURSEAUFATLY ISSLE AN CUTPHT COMMARC SULCH AS:

S,

1=, 2 TYPE$ USF TITLF-CATE

8346,

37, THE ECEWATT MAMIMG SEMIFNCE: FIRMAT], FARMAT2, FOPWAT2, =7C, STARTS
i1, wITH FARMATL AS THT AANC ASSACIATFD WITH THF FIRST CHAOSE ATTRIBITES
"37,. Q=EST AURING A SPIRFS SFSSINN., 7 Al WAYS RESTARTS AGAIA WITH CCRMATY
RN, EC? THE MTXT SPIRFS SESSID, RENAMIMNG A GPOUP NF FAPMAT ATIPIRUTES
S, A8l ES YOU TO SFLEGT A NAMF, MAFNOAIC, CR ACRCNYM THAT IS EASY FOR
T, vy TN RFMEMAFP , THFOE [Sy HNWFVFP, A WORE IMPILRTAAT RFAGCA FNR

s3, RAVTNIG THIS TACILITV, IT AIGS IN PRAVICING A MECHANISYH F£NR RETATHNING
B ENOMAT DEFLARATIONS IN A LIPRARY CF FCRVATS. THIS ALLOWS YIY TO RAVE

. A FrONAT, SPFCIFIFL CHRTME MMF SPIRFS SESSTAN, LSFND NDURIAG 2
. SURSELUENT SFESINA, ErR PETAILS CCACERNING THIS 'IRPARY FACILITY STF
. THEF ENINUWING DESCOIPTIONS:
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549 SAVE FORMAT (SECTION 2%)

580, SCRATCH FORMATY (SECTION 27)

5§61, SHCW FORMATS (SECTICN %2)

82 . SHOW FORMAY {SECTICN X2%)

::Z- USE FCRMAT (SECTION 3%)

86, §.,7.7 [DUPLICATE FNRMAT NAMES

e85, 'Y

&7,

568, 1f, IN RFSPONSE TN EITHFR THE RENAMF? OR FORMAT NAVE? PRCMETS YCU MIGHY

56, SPECTEY A NAME THAT ALREACY EXISTS, SPIRES THEN RESPONDS wITH AN ADVI SORY
TR MESSAGF AND RE-PRCMPT ASS

561,

562, THE NAME YOU SELFCTED IS ALREACY IM USE.

5€3. RFMAME?

564,

GES, THIS SITUATION COULT ARISE RECAUSE CF ONE OF SEVERAL CONNITINMAL AMRIGUITIFS,
566,

567, L. THE NAME IDENTIFIES A PUBLIC FNRMAT OR FCRVMAT PRLCESSER (SEF SECTINN 5.10.2).
G568,

569, 2. THE NAMF IDENTIFIES ANCTHFR FCRVAT THAT CURREATHY afLNMES TC YNU,
€70, .
€71, 3. THE NAME [NFENTIFIES A FCRMAT FCR ANCTHER USER; FOWEVER, THF ACCNUNT
n72. NUMBFRS ARE IDEMTICAL. TN DISTINGUISH THIS AMBIGUITY, BNTH USFR MAMF
g1, ANC USER ACCCUNT ANUMRER MUST BF CIFFERENT.

n?q.

75, §.,7.3 PNEFAJLT FCRWAT RFSFLECTINN

€745, #4 - ’
577,

578, WHEN YNy ISSUE A SIMPLF TYPE REQUFST AS:

£]n, 2 TYPE

sR,

€q2, TEXT IS PRESENTFN IN A DFFALLT FCRMAT WHICH WAS BFFN PRE-SPECIFIER FOP

a3, THF NATA COLLFCTION VAU ARE CURRENTLY SFARCHING. AS TESCRIZEN ABFVE I

ZFa, SEFTICN G425 YCU CAN RECUEST AMNTHER FNPMAT CONTATHING THE ATTR ISTES NP

aP6, vAye CHNICF, FCR FYANDLF:

S 24,

a7, 2 TYDF; CHOCSF ATTRIRUTES

saa, YOU MAY MNW MAKE ATTRIRLTE SFLECTIONS,

594, ATTRIBUTES? PURL ISHER

=an, ATTRIRUTFS? CLEDRFSS RETURND

voy, THE FNRMAT YNU SELECTED 1S NAMEN FNRIVATA; [T WAY PE QENEMEN,

202, DEMANF? PIIRLISHERS

&1,

594, SHASEQUENTLY, WHEM YNL ISSUF & SIMPLE TYPE PECUEST TEXT IS FRESEITEN N

=or, THT "PYPLISHFRS® ECAVAT, NNT THE CFFAULT FIPMAT, IF YOU WANT TN RE~IHT TIATF o
56, USIMG THF DEFAULT FCRVAT ENR SURSEQLENT SIVFLE TYPE RENUFSTS. YO AL ISSHF
~a7, THE COVMAANS

=Ca,

raa, 2 TYOE:; USF NFEAULLTY

200 .

2", £, 0 INTEORUPTING TEXT PRESFATATICN ]
(SR Y 2N #® L ecmcaecoo——-

£,

AN, AMCE YAL HAVE SELFFTEN A SET CF ITENMS ANL AN OUTFUT EMRVAT,

N7, TEXT PRESEATATICY CCUMRNICES, AT AMY TIMF vNL CAN TATERRLPT THE

FCh, IYPI'G PPCPESS. THIS IS CFNF BY CEPRESSING TEE ATTOHTIONN KEY,

£~7, ATVN. SPIRES PESPONNS RY TFRMINATIAG TYFING THE TEXT 0OF TrF

noe, CHRREAT | INF, TYPIIG 8 SEQUFNCE NF THPEE PERINNS, AMD THFH 1SSUI'G

~nn, A 200MDT CN THF FRLLCWING LIMF,  THE FRLLCWTING EXAMPL ASSUYMFS THAT THF
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“1 % CCOUMENTS ACCUMUL ATEN HAVE THE TITLFES:

F11.

2. THE CARFFULL WRITRR

13, WERSTFR*S CCLLFGIATE CICT INMARY

k14, ROGET!S INTERAATINNAL THFESAURUS

415, THE ELFMEMTS NF STYLE

£14, NICTICNARY & AVMFQICAN-FNGLISH USAGF

A1,

“l q .

h19, 5 1TFNS ACCUNMULATEN

3 LN ? TYPF; UYSE TITLFS

521 .

£27, TITLF: THF CAPFFUJL WRITER

£2%, TITLF: WFRSTERIS COLLEGIATF CICTYICNARY

e, TITLF: RCGFT!S TNTFR e

trr, MEXT [TENM?

a2t

&g”. YOI CAN PESPOND TN THE MFXT ITEM? PRNUDT WITH INF 0F THE SFVFRAL
Lz, NDIFFCPENT RFESDANSES LISTEN PEICW:

623,

axn, VES

£y, CRFPRFSS RETUOANS

61, PESUMF

A3, NC

a4, CNEDRESS AT

430, "TFGFR

&4, ('R} —— . —

27, CA'lY LEGA| RESPINSE TC FRTICHD

nya,

*:’. l.Le TF Y1} RFSNMAN WITH "YESH, On SIMPLY CFPRESS RETLRN, SPIRFT
henng RESTAPTS TVYPIMNG WITH THAT ITEV SLESFCUENT T THRE CANE EQR

NS BN WEICHE TFYT DPRESEMNTATINY wWAS INTERRUPTFND. FNR THE EXEMPLE, THF
262, SFQUENCE IS

"'y,

foaen g NEXT ITEY? YES

“nv, TITLE:: THE ELZWMEATS (€ STYLF .
ZQ:. 2. I[F YO QEGOANE WITE "RESLMEN, SPIRES RESTARTS TYFING WITH THF
411: [INTERPUPTEN TEXT LINE, FOR THF FXAMELFE, TERS STHUENCE [S:

L7

*’O: ATXT [TOM2 REGUMF

1, TITLF: PRGETYS INTFRAATICAAL THFESAIIRYS

VT2,

;“w NOTE THAT [F TEXT [S REIMG PRFSEMTEN [N A MULT[-LINE F]2MAT,
ﬂﬂﬁ. THF "PEQUMEN DRCMPT CAUSES TYPRING TN RFESTART AT TEF DITERRUPTFN L TR,
LET MNT THE FIRPST LIMT 0= THE MULTI-LIKNF ITFY,

Lt-ls.

cfi. 3¢ IF YOI} PESNAAN KWITY WALH, SPIRES EFACTS BY PRAMPTIMCG:

LaR TN

e, COTIrN?

I N SRR

L0, SFE SECTINM 2,1 FIR PESPNISES TN THF FPTICN? PROWVPT,

(A4

n«i. 44 IF YN RESPNA'IN RY NEDRESSIAG ATTA, SFIRES QFAMTS PY [ISSHIMNG THAT
4«.: FROMDT TC WHICH YU CRIGIMALLY PESPINLED RY CMPLIVING THE TYPT
Lra, RENYFEST, FI? TNSTANCE, IF YCU INITIATFC A TYPE SFQUENCF RY RESDOYINING
Y TC A mow pONUPT AS:

£r7,

Hra, 2 TVYDE

“en

70, THEN WHFEN Y71 FEPOTGS ATTM YUY ARF RR-DRAMDTFEN WITHS




4T1.
£72,
A7,
6TA,
1%,
474,
%
£,
479,
HRO,
L
ARD
4n3,
f;ﬂl..
nae
hRA
AR
ARR
(9,
AC(),
I\Q[ °
ha? ,
AC',.
AQL o
ree,
[ XN
5a?
¢ca
ANO
7y,
1.
72,
N,
040,
MR,
1Ch,
707,
T"Q‘.
RAal-I
1"
111,
"2,
13,
71 %,
T1¥ .
M
717,
717,
713,
-”f‘.
21,
727
723,
T,
725,
124,
",
r23,
72C
1N,
31,

sy

e

e

8,9
(X
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?
5., YOU CAM RESPOMD WITH AN INTFGER; IT CAN ASSUME THE RANGF 1 TO N

WHERF N IS THF TCTAL NUMBER CF ITENS IN THE SET EEING PRESFNTED.
IN THE EXAMPLE, THF MAXIMUM VALUF 0OF THIS INTEGFR IS S« IF YCU

NN RESONMD WITH AN INTFGER, SPIRES RESTARTS TYPING WITH THF
SELECTED ITEM, FCR THE EXAMPLE, A SEQUENCE MIGHT AF:

ANEXT ITEM? §
TITLES NICTICNARY OF ANFRICAN-ENGLISH USAGE

f. AS ANOTHFER FXAMPLE, YNU CAM RESPAND EXACTLY AS IF YOUL RFCEIVED
THE NPTICN? PRCMPT, SEE SFCTICN 3.1 FCR A LIST OF THESE R ESPOMSES,

AYTCVATIC ITEM SFLFCTIONS

IN SECTICA 5.3 YNU WERE SHOWN HOW TN SELECT, FOR TEXT PRESFNTATINN,
A SUBSET ERAM THT GURRENT SET OF ACCUMULATECL ITEMS, FNR EXAMPLF,
IF YNU OMLY WAMTENR TN SEFE THF CONTEATS CF THE FIRST THREFE TTEMS

THE ECLLAWING PFSPCASFE SUFFICES:

2 TYEF 1-3

IM S=CYIAN 6.5 YNU WERF SHOWN HCW TC LSF VULTIPLF CUTPUT RFCUESTS .

THE TEFHNIQUE FXAMPLFL WAS A TWN STFP PRNCFSS, NP ING THE FIRST STEP

YAy CHOIOSE TN SFE, FRCM THE TCTAL ACCUNULATEC ITEV GRET, 28 SMALL

GoNMD NE SELECTED ATTPIBUTES. DNURING THF SECOMC STEP VrL CHOOSE, FROM

A DENLGER SURSFT NF ITENMS, A LARGER SFT OF ATTR IBLTFS, THE FIRSY

STFP ALLOWS YCIJ TC DERFCRM A CURSARY BRCWSE CF THE ENTIRE SEARCH RFSULTS,
LYRTIME THIS STEP YNI) NNTE, SAY (M A SFPATCH PAD, THCSF RESLLYS r*

oppvaRY [NTFREST, THF SFCTNT STFP ALLCWS YCU A MCRE TETAILEC LONK AT
THESE PP IUARPY RFSLY TS,

CPIRF S ORAVINLES AN ALTCVMATIC SELFCTICN ACTING FACTILITY WNHICH
COPIVEMIEMTLY | IMK S THESF Twn STEPS, LSF CF THIS FACILITY 1S INITIATEN
WITH 8 NCTE SFLECTIFNS RFQUEST IN AN CUTPUT COMMAMNE ASe

2 TY®eEs NOTC SFLEFTINMS
THE SEYICRLAN (3) MAY BF OMITTED BFFCRF THE AEPENCFER REQUHEST CLAUSF,
THT SYNMMYM SELS MAY AF SLRSYITUTED FMR SCLECTICNS,.

CEIPTS [MMECTATELY CESPAADS TC THE NNTE SFLFCTINNS REOUFST Y ISSUING
THT EOLLOWING ADVISPRY MTSSAGE ANG PRAVOT:

YRUR SEYTCTIANS WILL RC GROUPFT NMCEF TEHE HAME SEV ECTINN] S
IT MAY RFE oFHAMEN,
TENANE?

A ATTATI FD EXPLANATIAN COMCERNING THF UST NF THE REAAVMT PRCNMDYT  AMNT
SELECTINYS NAMIMG IS MESARIQEC LATFR IM SFCTINM €eRele HOWFVRR, THF
neE EFTIONI™ NANES FRFVINED RY SPIRFS ARF SELECTICNL, SELFCTINZ,

SEL EFTIPM3, ETC, PESPECTIVFAIY FCP THF FIPST, SECTNN, THIRN, €70, TIWMF
YCUL HAVE MARF A NPTE GELECTICNS REOUFST, A MEGATIVFE RESPOANCE TN TH®
REMAMED PPOVPT ASS

7



732,
771,
13‘.
725,
T35,
737
139,
730,
L0,
741,
Tt2e
143,
FLh,
75,
4%,
747,
TL0,
1,
TN o
LN I
7€2,
773,
1%4
res
73h
"C".
7°a,
7¢Q,
7N,
741,
7<2,
"".1 .
Ta
(S,
ThA,
X e 4 .
76,
rhQ,
77y,
771,
772,
7717,
774,
A2
1'7/..
777,
TR,
174,
QN ,
1.
TED2,
7073
104,
var
7684,
1,'77.
73".
13,
",
1.
09 °
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RENAME? NO

CR SIMPLY DEPRESSING THE RETURN KEY, HOWEVER, CAUSFS THF OUTPUT SEQUENCF
TO CONTINUE.

SPIRES FURTHFR RESPCNDLS TC THE NNTE SELECTIONS REQUEST DURING THE ACTUAL
TYPING OF THE ITEM SFLECTIONS. TYPING WILL HALT AT THE EAC 0OF THE

LAST LINE CF FACH SELECYINN; THE TERMIMATING CARRIAGE RFTURN

WILL NNT RE ISSUEN RY SPIRES. YOU CAN RESPCNC BY DEPRESSINC EITHEP THE
RETURN OR THE ATTN KEY. IF YOU PRESS RFTURN THIS INDICATES THAT YQU
WCULD LIKE THIS SFLECTICN NCTEC ON AN wAUTAMATIC SCRATCH PAC®. [IF YNY
PRESS ATTN THIS INDICATES THAT YCL WCULC LIKE TQ IGACRE THIS SELFCTION,
FCR IANSTANCF, RFFERENCING THE FOLLNWING FXAMPLE:

TITLF: TI TLE1 <CEPRFSS RETURND
TITLFR: TITLE2 <CEPRESS ATTND
TITLE: TITLED <CEFRESS RETURND>
TITLE: TITLF& <DEPRFSS RETURN>
TITLF: TITLES <CFPRESS ATTND

THE FIRST, THIRD, AMD FOURTH ITFEMS HAVE BEFN NNTEN FNR SUBSEQUFAT
SELFCTICN,

SURSECUENTLY, IF VO WAMT THE SELECTED ITEMS TYPED IN A DIRFERENT
FCRMAT, YNU CAM [SSUF A TYPE CCMMANC WHICH INCLUCES THE SELECTIOM
GRND MAME, AM FXAMPLE FOLLOWS:

? TYPF SFLFECTINANLS LSE FCRMAT2

A CCMPLETE FXANPLE FRLLCWS WHICE CAVMBIMES THE NATE SFLECTINNS AND THE
CHNNSF ATTRIBUTES REQLFSTS,

FIND? AUTHCR 22V12

5 1TEMS ACCUMULATED

? TYPF; CH CSF ATTRIBUTES; NNTE SFLECTINNS

vAyp SELECTIOANS WILL BF GROUPFL UNFEP THE NAMF SELECTINMLS
IT MAY RF RFMAMED,

2ENANE? NYSFLS

YNi; MAY NCW MAKE ATTRIARUTE SELECTICAS

ATTRIPYTES? TITLE

ATTRIAUTES? CNEPRFSS RETHRND

THE FORMAT YOy SFIFCTED IS NAMED FNRWVATLS [T VAY BF RQEREMED,

REANAMED? TITLES

TITEFR: TITLRY <NFPPESS RFTYURND
TITIF: TITLED KLEPRESS ATTMD
TITI\F2 TITIF CLEERFSS ATTAS
TITLER: TITIFL <NEPPF QS RETURMD
TITIFS TITLFR <TEPLESS ATTND

APTINMY TYPF NYSFLS

LR RAREE FIPST TITLE
AUTHND ¢ ETRST ALTHNR
TCPICS: FIRST TPPICS



7¢3,
TQ4 o
7¢%,
7156,
797,
r¢a,
'70(‘..
RIAR IS
0.
|12,
13,
acs,
Qﬂ‘f.
ach,
ar?,
1 7a ]2 B
AC%
1N,
NM1.
"12.
f113,
N4,
1%,
16 o
117,
a1,
11N,
320
21,
2?22
9713,
N2%,
325,
24,
127,
2729,
R2%,
219,
31,
172,
133,
34,
12E,
9%k,
17,
"3,
a3a,
L0,
REZD %
RPN
ﬂ!,‘l.
AL L,
QL3
RY AN
T,
VO
Sh,
RS
R%1,
ac€2,
"E'!J.

:.q.‘
4§

3]

L L)

L

44
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DATES FIRSY DATE

PUBL ISHFR FIRST PURLISHER
TITLES FOLRTH TITLE
AUTEORS FNURTH AUTHOR
TCPICS: FLURTH TCPICS
NATES FCURTH NATE
PUSLISHER? FAYRTH PLALISHER

RENAMING SFLFCTIONS

AFTER SPFCIFYING THF NOTT SFLEC TICNS RFQUFST YOU ARE TSSLEC THE MESSAGF
AN PRONPTY S

YO'IR SELECTINMS WILL RE GROUPEN UNNER THE NAMF SELECTICAMIS
IT VAY BE RENAMED,
RENAME?

THE ®SELFCTIONI ™ NANES PRCVIDED BY SPIRFS ARE SELECTIONI, SELECTION 2,
SELECTIOMN2, FTC, PFSPECTIVFLY FOR THRE FIRST, SECCND. THIRC, FTC. TIMF
Yry HAVE VACE A ‘INTE SFLECTIOINS REQUEST.

IF VAU ISSUE A ®wNnNw PESPONSFE TN THF RENANE? FRCVET CR SIVPLY NFPRFSS
THF RETURN KEY, THF FUTPUT SEQUENCF CONTINUES. [IFy, HNWEVER, Yy ISSU-F
A PASITIVE RFSPONSE ASS

LA
SFLEC TIONS=NANF

YOU € AN RENAME ynUR SFLFCTICNS GRCUP. THF UTILITY NF MAMING A CPCIP NF
SELECTINNS IS EXPIAIMFD LATER IM THIS SECTINN.

IF YN REPLY Wl TH ®YES® TC THF RENANF? FPCMET, YIU ARE PF=FROMPTFN
WITH:

SELFCTINNS NANE?

THE RFSBANSE TP THIS IS ALSEC 8 SFLECTINS-NAME (S-M),

AN S~N COPTAINS A CFVRINATICN CF FRNM 1 70 25 CHARACTFRSS TMREDDPED

AL ANKS PPE ANT ALLNYFR. THE FIRST CHARACTFR MIST RE AN ALEHABCTIC N°
A NUMERLIC, THFE REMAINNER CF THF CHARACTERS CAMN PRF BNV CAOMP INAT INY NF
M PHARETICSs NUMEP YRS, NR ANY NF THF FCLLCWINGS

* I we o

THE ENLLOWING ARF ACCFOTARLF S=N*S?

SFL $3-15=-A5
TNOICSFL S

THE ECILAWING WITH A OUANK FMELUDFD IS NPT A LFGA S-N:



<3

'Y

.0,
4
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EXPERIMENTAL SELS.
IF YCUR RESPONSE TO EITHER THE RENAME? OR SELECTINNS NAME? PROMPT IS TN
DEPRESS THE ATTENTION KEY, ATIN, YOU ARE RE-PROMPTFC WITH THAT PROMPT TN
WHICH YCU RESPONCEC BY EMPLNYING THE TYPE REQLEST. FCR TASTANCE, IF YOL
INITIATED A TYPE SEQUENCE BY RESPONCING TO A FIND? PROMPT AS:

FINC? TYPE
THEN WHEM YOU DFPRESS ATTN YOL ARE RE~PRCMPTEN WITH:

FIND?

THF SNTIRF TYPE REQUEST IS NULLIFIECS YOU MAY ISSUE ANY COVMMAND THAT IS
A L EGITIMATF RFSPCONSE TC THE ISSURD PRGVPT.

ANY SELFCTICNS=-MAMF THAT YCU HAVF RFQUESTED CAN BE USEN IM THF

WITCM-SELFCTICNS® (SEE SECTION S5.3) PORTION NF A TYOF CCMMAND. FOP

EXAMPLE, IF YNU RESPNND TO A RENANE? FRCNPT WITH:
PENAME? ALTHNRSEL S

THEN YOUL CAN SURSFEQUENTLY ISSUE A TYPE COMMANEG WHICH INCLLNES THF S-HN

AS:
? TYPE AUTHCRSFLS

THE WSELECTIONI®™ NAVING SEGUENCF: SFI FCTIOND, SFLECTINMNZ2, SELSCTINNI,,FTC,
STARTS WITH SELEC TINNL AS THF NAMFE ASSCCIATED WITE THE FIRST NATS SELECTIMS
REGHFST CURING 2 SPIPES SESSINN, IT ALWAYS RESTARTS AGAIN WITH SFLFCTICH]
FCP THE NEXT SPIRFS SESSICNe RENMING A GPCUP CF ITEM SELECTIONS ENABIFS
YO TO SELECT A NAMFE, MNEMONIC, CR ACROAYM THAT IS EASY FCR YOU TC RFUFMRFR,
THFERE 1§, HCWEVFRP, A FAR MORE REACHIMG RFASOM FOR HAVING THIS FACILITY.

IT AIDS IN PPRVINING & VECHANISM FOR PFTAINING SELRCTED Su2RCH RESINTS
RETWEEN SPIPES SFSSINMS. THIS ALLOWS YAL TN INITIATF A LIST N SFLECTECD
SFARCH PESULTS NUPING CNE SFSSIMN: COMPLETE THIS LIST DURING SURSENUEMT
SESSINNSS AND FINALLY OUTPUT THE TYEXTe INNICATEN BY THF RESULTANT LIST,
EVPLOYING A SINGL® TYPE OR PRINT COMMAND, FNR DFTAILS CCACFRNING THIS
EACILITY SFF THF FOLLCWING CESCRIPTICAS:

SAVE SFLFCTIOMS (SECTINM %)
SCRATCH SELFCTICNS (SECTION *%)
SHOW SFLECTIMS ( SECYICAN 3%)
SE SELECTICYS (SECTIOM?Y)

NCTE SFLECTINMS NURAT INN

THE AYRATICN OF A NAOTE SFLECTINNS RENYEST INRS NAT TERMITJATE EfTHER WHEN
ANOTHTR OUTPYT COMMAND IS ISSUFC N° WHFA THF NEXT SFARCH IS PIITIATER,
THE REAYFST [S TEOMEINATEN, THAT [ S THF ®AUTCMATIC SCRATCH PAN® [S FRAGET,
PALY WHFN YCU [SSUR THF CCWWMAND:

CLEAP SFLEFTINMS

THIS CNMMAMN CAM 95 [SSUED T4 RESPANSFE TC ANV CF THF FRONVPTSS



G15,
e,
N7,
<s19,
ola,
920.
k21,
2?2.
213,
24,
2%,
R7%.
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SFARCH? (SEF SECTICAN 3.)
NPT ICN? (SFF SECTION 3.1)
FINC? (SEE SECTICN 4.2)
? (SEF SECTION 4.2)
NEXT? (SEE SECTINN ®)

RECAUSE wSCRATCH PAN® ERASURE IS EFFECTEP OMLY WHEN YCH FXPLICITLY ISSUF
A CLFAR SFLFECTICNS CNMMAND, YCU MAY NNTE ANC ACCUMULATYF SFLFCTINNS OVEPR
A SFRIES NF SFAPCH SFCUENCES. THFE ENTIRF SFLECTICN SFT CAN THEN AF
PRESENTED IJSING A SINGLE TYPE OR PRINT CNMMAND., AN EXANPLE FOLLOWSS

FIND? AUTHOR SMARE

7 ITENS AFCUMULATEL

? TYPE; NNTF SFLFCTINNSS CHCCSF ATTRIBUTES

YOUR SFI EFTINMNS WILL BE GROLPEN UNDER THE MNAME SFLFCTICMN23
IT MAY RE RFNANED,

REMAME? SFLGRrUP

VOl MAY NOW YAKF ATTRIRUTE SELFCTIOMS

ATTRI®UYES? TITLF

ATTRIRUTES? <DFPPFSS RF TURND

THF FrRMAT YOU SELECTEC IS NAMEQR FNPMAT23 [T MAY 8F RENAMED,

RFMAME? TITLFS

<TYPING STARTS HERED

FETICA? SFASCH

? RTSTARTY

FINC? TITLF MXILPITX
[ ]

12 1T ACCUNMYLATEDR
2 TYypES SF TITLES
CTYPING STARTS RENED

IPTINN? SFASCH
? RESTAPY
EINR? TOOIC AZALRAS

4 [TEVS ACCUNL] ATED
? TYPFs MSE TITLES
CTYPING STAPTC HERF>

neTINY? TYpE SELGRNLP
CTVOPING NF MNTEF GELFCTIINS STARPTS HFRFD

ADTIOND? CIFAR SELER TICAS
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6. 5.10 SPFCIAL PURPNSE FCRMAT FRCCESSNRS
a7r7, 1]
a7rg,
979, YCI: HAVE REEN SHOWN RCTH MCW TC EMPLOY THE BASIC TFXT PRESENTATION
anf FARMATSes AND HOW TO PRESCRIBE YOLR CWM FCRMAT RY SELECTING AN ATTRIBUTF
npl, SURASET CF YCUR NWN CHOICE. (N ADDITINM, THERE ARE SPECIAL PURPOSF
a"32. PRE=ECRMATTED PROCESSERS WHICH YNU CAN ALSO REQUEST. THE TFXT PRESENTATIOM
aag, - ENRMATS GENERATEN RY THESE PROCESSORS ARE NCRMALLY PRESCRIPED AY THE
SR4, MANAGERS CF THE VARINUS CATA COLLECTINNS, RECAUSFE EACH PRACFSSAR [€
nag, DESIGNED TN FACILITATE A SPECIAL FORMATTING RECUIREVENT, THEY NCRWALLY CAMNNT
R4, BE APPLIFD TC VCRF THEN ONE CATA COLLFCTION,
ag7, .
929, TN SELECT A FORVAT ORNCESSOR. YCUL SPRCIFY I TS MAME IN THF wySEe REQUEST
919, PCRTICN FF AN NUTOHT CNAMMANC AS:
sen, i
oal, 2 TYPES USE PRPACESSOR-NAME
q¢), 'y
Q(“q.
Qos, A ORNCFSSNR=MAMF (P=M) CONTAINS A FCYRINATICN CF 1 TC 25 CHERACTFRRSS
396, B4 -
3ctL, IMBENNFEN ALANKS APF NCT ALLCWFR, THE FIRST CHARACTER MUST FE AN
na7, AL PHARETIC CR A NHMFRIC, THE REMAINDER (F THE CHARACTEPS CAN 8EF
ccn, AKY CCMAINATICN PF ALFHAPRETICS, NUMERICS, NR ANY NF THE FOLLOWING:
Qan
128, .
17C1. ’
12, /
1073, -
10C4%. *
1nn,
1994, AS THE FrONATS ENR THF PRACFSSNRS ARE PRESCRIAREN RY THE MANAGER S,
17, THF DESPECTIVE P-Ne S ARFE ALSC SPECIFIEN BY THE MANAGERS,
11na, 4y —
170, Vil MAY RECUEST A LIST NF THF AVAILARLE P=M1S BY [SSUING THF CNMMANNS
1710, LA —
1V11.
1"M2. QCW FOOMATYS
1713,
1714, SEE SECTI™ 22 EW A NETAILFD DESCRIPTICA NF THIS FACILITY, HAVING
171%, SEEN TRE LIST NF AVAJLARLE P=N'S, VG CAMN SEE AN EXAMDLE IF AMY PAPTICUI AR
171%. # ——
1"-, ENRMAT ey [SSUING THF COMMANNS
ll\la.
1, SHIW TNRWAT DPRNCE CCMR-KAWVE
120, LX)
1n°21.
1922, SEC SFCTICY 22 €09 A DPETAILED RESCRIOVICN 7F THIS FaCILITY,
13,
' 1ez4, Ce1Cel FPTICANAL FRFCESSTR QUAMTITIES
w 1?25, L X —
2 SR VA
1027, ALTHOUGH THE PRICFSSHES ARF FESIGMFEN Frne SOCC AL MIPPASE TEXT ORFE SCHTATIN,
111292, ALY ENPUMATTEN OUANITITIES ARE NNT ALGAYS AUTCVATICAL!'Y CUTFUT, SIV©
g1y, NUAATITIFG APF PRCGEMTED ALY [F THFY APF X0t [CITL Y SELECTED ]Y YOI,
11?0, FAD CxXA¥PIE, A TCXT ECRAVAT NMIGHT ALWAYS [IXCLUCS FREGEMNTATION TF THE
131, ATTRIOTES:  AHUTHNC, TITLF. ALD PURLICHEDPS ALL MTHFR ATIRIBLTSS MISHY
1122, PE PICIURER ECO NPRECEATATIFAN CMIY AT YIOUR SxXPV [CITY R7NUFST, [F vy NN
122, SFLECT A PPLCESSI0O THAT IACLUCES FORMATTING CPTICAAL CHAATITISS. Selerrs
13, 1SS'1ES AN ATVISORY MESSAGF, THF POAYMDTS v FAR THFSF QLARTITIES. I% THE
1N, CXANNIE THAT FALLAYS, THF FELCESSIR-NAVE [G WEYRCHASF=FOD4AT", THE AUTOVATICALLY
1124, 44

o~




1037,
11138,
1739,
1q40,
1041,
1142,
1043,
1N&4,
1045,
10464,
11747,
10449,
19¢9,
L5,
115],
1082,
1c%3,
19%4%,
17%S,
105,
1957,
1 )54,
10872,
| AT
10F1.
1n¢62,
13,
1C€5,.
1NEG,
1 %A,
10+7,
11+,
l "‘Oo
1Y),
171,
1€72,
1013.
l",‘”o
1nie,
117,
1077,
173,
1779,
15¢C,
1771
‘ ’\9".
13,
l')ﬂl..
l:\')c.
‘I‘O‘..
117,
lcc 3.
1195,
1non
1771,
1:¢2,
l"(‘x.
107 %,

175,

1°0s,
1=,

5.10,2
e

ne

L X

Foll
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FLTEYT ATTRIPYTES ARE: TITLE, AITHCR, BND PURL ISHERS THF N THER NPYIONAL
ATTRIBUTES ARE: CPrRPORATE AUTHCR, CATE CF FURLICATINN, ORICFe PLACE NF
PURLICATICA, ANC ECITION STATEMENT,

? TYPE: USF PUPCHASE-FORMAT

THE FORMAT YOU SELECTEC INCLUDES NPTIOMAL QUANTITIES

NUANTITIFS? DATE, PRICE

NUANTITIFS? <NFORFSS RETURND
WHFN YNLR REQUEST IS CCMPLETE, WHETHER CR NCT THERF ARE CPT IONAL QIANT ITIES,
SPIRES IMMECIATFLY STARTS TYPINC, IF YOL WISH TYPING TN START CN A
CLEAN SHEET OF PAPER, YCU MJST MANUALLY RNOLL THE OLATEN FOR PNSITINNING
REFORF NFPRESSING THE RETURN KEY,

YEU MAY ALSC CONBINT THIS FrawAT FACILITY WITH THE SELECTIVE DICUMFNT
FACILITY AS:

NPTION? TYPE 4, 7, 3, 1C; USF PLRCHASE-FCRMAT
R AS AN Al TERNATIVF:
? TYPF SELECTINN2; USF PURCHASE-FNRMATY

ORNCESSOR /FORMAT MAMING CONVEATICKS

IN SECTINM &,7 YNU WFRF SHOWM HCw TC REAANE A WFCRAMATI®, CHCOST

ATTRIARUTES CREUE, VO WFRF ALSC SHCWM HOW A RENAMEN ATTRIBLTES l
GRNUP CAN RF RF=-SELFCTEN [N THE ®USE™ RECUFST PCRTINN 1F AN MITOYT

STATENERAT, A FLRMAT-MAME HAS THF IDEMTICAL CHARACTFRISTICS AS A

PRACESSNP=*AME,  THFREFNRF, THERPE [€ A wWAY T0 CISTINGIISE EETWEFK

THFEM [% A ®_CSE® REQLEST, CCONSFCUFATLY, IF YCU TRY TO SFLECT A
ENEMAT-MAME FNR PR IVATE USF THAT IS INENTICAL TN A PUALIC,

LSFR-CﬂH”Cq PRNCFCSTR-AAV=, SPIRES [SSYFS AN ACVISNRY MFSSECE, FrP

THF FLLLCWIAG FXANPI F, ASSUNE THAT WCFOI-FIRMAT® [S THE “AME NE A
oLl IC oRNCESSOR,

? TYPE: CHCOSFE ATIRIABLIFS

VA MAY °10K YAKE ATTRIALTF CSEIFTINRS

ATTRIPYUTES? AGE, CLASSIFICATICY

ATTRIRLTE C? CIFPPFSS RETURRD

THEE FrAMAT YIU SFLECTER IS “IAMFD FARMATIS [T MAY A REALZMEN
PCNANTY GENY—-FrQVAY

THF MAME VYN SELEFTEN 1S ALRFANY ([N LSE,

DEN AMED N p

DRIYMT rOMMANN

HSING THE PP I'IT COMMAMNN VAR[FS SCNERHAT FOW LISING THF TYPE CAMMARR,
TEF DNICEFFOERCES RESIPNT FRCY THF USFR THVIRWMENTS M wHICH THE VWO
CAAVAMNG ARE mupLpNVENn, THE YSF FF TYEE [S FVPLLYFM, ENTIQELV. T°1 2N
CA=t [AFf SEP=SPIAES [HTERAFTIVE SENLFNME, THE LST CF PRIN) IS FMPLIVEN
IN A TWC PHASF USFR CAVIRCAVENT, A PPIMT ACTICA (S IMITIATER [ A%
ON={ [ME [MTFRACTIVE SEOUFMCE, RLY FINAL FOEATIAG FISPFSITICN rCyRS IR
AN FEF—L [AF, RN*=[NTERACTIVE, RATCH PPIrESSIHG FHVIFYIMENT,



1NOR,
1009,
1100,
1171,
11C2.
1103,
1104,
1105,
1106,
11C7%.
1107,
1199,
1110,
1111,
1112,
1113,
11154,
1115%
1114,
1117,
1119,
11,
1121,
1121.
1122,
1123,
1124,
112%.
. 1124,
1127,
1129,
1129,
1130,
1121,
117,
1123,
1134,
1125,
113+,
1127,
1123,
1120,
1149,
1141,
1142,
1143,
1145,
‘x‘.q.
1147,
1147,
1322,
117,
“c_‘.
11°1.
11°2.
“qz.
11¢%,
1156,
1154,
117,
117,

fellel
"

T

as
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IN ACCITICN TC WPRINT®, OTHFR DATA MLST ACCCMPANY THI S CCMMAND IN_CRDER
TC INITIATE A PRINTING ACTICN. THESE LATA ARE:

AIN-NUMRER
PRINT-TRA IN

NUMBER-CF-C CPIE ¢

AN EXAMPLE OF A PRINT CCMMAND WHICH TKCLUCES THESE CATA 1S3
2 PRIANT; BIN 2213 TRAIN UFLCWS CNPIES 7
THE SEMICCLON (3) SEPARATARS MAY BE OMITIFD BETWEEN THE REQLEST CLALSFS,.
AFTFR SPIRES HAS ACCEPTED A PRINT CCVNMANR, YCU ARE THEM FRCMPTEC WITHS
NPTIIN?
SFF SECTIFN 3.1 FCP A LIST CF ALL THE RESPINSES TN THF ABNVE PROMPT,

RIN NIVRZFR

ALL PRIMATING IS CNME NN A 1473 TRAIY PPINTER. THIS IS A PERIPHERAL DEVICE
ATTACHEC TC THE 340/67 COMPLTER LCCATFT IN THE STANFGRLC COMPYTATIN'Y CEMTFR,
THE 360767 IS THAT MACHINE 0OM WHICH SPIRES EXECUTES, WHEN 2 PRINTING
REQLEST [S COMPLETEL, A CCMPITER rPFRATOR PLACES THE PR INTEN-LNOY [N A
AIN-CACK LNCATED IN A USER SFRVICF ARFA AT THE CCMPUTATICN (CEITFF, THF
PARTICHLAP BIN, ASSIGNEC TN YOU RBY COMPLTATION CENTER DERSCANEL, IN WHICH
THE CCPY IS PLACEC IS SPECIFIFD BY FIN-NUMAER. RIN=-NMUMBER #AS THF FNou:

AIN IKTEGEP

- e ——

cro TXAMPLE:
PPIAT s PIN 416
THE SFMICALOM (3) SFPARATOR MAY RE CVITIFN,
vAL MLST SLPPLY A RIA-AUVRFER; TF YCU EATL TC £C SC SPIRES ISSURS AM
ANVISCRY WESSAGF ARL 8 FRCWFT AS:

QN MUNPER CMITTEL,
afN NUVRE2D

THE PFSEFASE T THIS IS, NE CAUPSE, A 3IN-tiywace, I[F Yry RESPp ) n ay
SIMOLY TEORESSING THE PETLAN KFY YOL ARE RF—PRCWETCE WITH PIM “yv2s=0?
JE YAUR RESPANSE IS AN LARECCGAIZEABLE AUNIFS AS:

aIM AUMPED? 43D
YO APE ISSUEL THE ARVISPY MESSAGE AND PRAVPT:

NLEGAL RIM HuMeres SOFFIFY AGATHK,



11¢9,
1140,
11561,
11A2,
116%,
11564,
1165,
1166,
11¢&7.
11¢9,
11469,
1170,
1171,
1172,
1113.
1174,
1176,
1174,
1177,
1179,
1179,
1180,
1181,
1192,
1193,
1184,
1185,
11R°56,
1187,
1188,
11R9,
11¢1,
111,
11°2,
1133,
11°%.
1165,
1124,
1127,
| § SN
112,
126,
1271,
12r2,
12m,
12r4s,
l?(':.
120,
1277,
12:8,
1200,
1211,
1211,
1212,
1213.
l’.l".
1215,
l?."‘o
1217,
1214,
1217,
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RIN NUMBER?

IF YCUR QESPONSE TN THE BIN NUMBFR? PROMPT IS TO DEPRESS THE ATTENTION
KEV, ATTN, YCU ARF RE-PROMPTEL WITH THAT PROMPT VO WHICH YOU RESPONDED
ny EMPLNYING THE PRINT REQUEST. FNR INSVANCE. IF YCL INITIATED A PRINT
CEQURACE RY RESPONCIANG YC A NEXT ITEM? PROMPT AS:

MEXT ITEM? PRINT
THEN WHEM YNU NEPRESS ATTA YCU ARE RE-PRCMPTED WITHS
NEXT ITEWV?

CACE YNU HAVE SPECIFIEC A 9N NLMRER, DURIMG A SPIRFS SESSICNy IT
IS NNT NECESSARY TN RE-SPECIFY THAT NUNRBER FCR A SUBSEQUFNT PR INT
REQUEST. FOR FXAMPLF:

7 PRINT; RIN 346

4 ITEMS ACCUMILATED
? PRINTY

SPIRES WILL NCY PRNMPY VAU FOR A BIN MUMRER T0 ASSICIATE WITH THF
SFCPND PRINT. HOWFVER, IF YCU WISH SURSEQUENT CnPY TO RF PLACFD IM
A AP NIFFFPFMT THAM THE PRFVIOLS CAF, YCU MAY EXPLICITLY SFECIFY
ANCTHFR RAIN-NUMRERQ 4SS

A -

2 PRINT: PIN 349

? PPINT; BIAM 218

PRINMY TRAINS

JHSOPE AQF THREF CIFFEREANT PRINTER TRAINS THAT CAM BF USEN Fre nRIMTING
CAPY. THF ONF vy RFOUIRF IS SEIFCTFEN RY PPINT-TRAINS IT ASSYMES THE &NoM:

A A a0 G ke WD

TRAIN TRAIM=-SFLFCTION

TRATM-SFL FCTINK HAS ONE TF THE VALUFS:

PP ER
YWEI
LIORAPY

o>

AN FXAWFIF ECLLIUWS?
2 PRIAT S TOAIN {PPER
THE SEMErNINM (2) SFPAPATAR MAY OF CYITIFN,

TH- TRATIM SPECTIFITY AY FITHCR YEPER (0 A CrATAINS YEE STOTEKD 44
CRAQACTFP SFT (STF APPEMNIY %%) WHICH IACLUNES PocD F£ASE oY InNT



1220.
1221.
1222.
1223,
1224,
122¢,
122¢.
1227,
1229,
1229,
1231,
1231.
1232.
172313,
1234,
1738,
12246,
1237,
1224,
122¢<,
1240,
1241,
17242,
1243,
1744,
1245,
1244,
1249,
1249,
12¢0,
12¢1.
| P
172513,
1254,
1254,
12F¢«,
12%7,
1259,
1281,
12¢7,
12~%,
12¢7.
17+13,
‘?;)l’o
| f
12h5,
12«72,
12F 7,
12«7,
1270,
1271,
127>,
12713,
127/,
127,
1274,
127,
127¢,
127,
1259,
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LEWER CASE ALPHARETIC CHARACTERS.

THE TRAIN SPECIFIED 8Y EITHER UPLOW NR B CONTAINS A 120 CHARACTER SEY
(SEE APPENDIX ¥Z) WHICH INCLUBES BOTH LOWER CASE ANC UPPER CASE ALPHA-
BETIC CHARACTERS.

THE TRATIN SPECIFIED BY EITHER LIRRARY QR C IS A MCCIFIFC 120 CHARACTER
SET TRAIN (SEE APPENDIX $%) WHICH INCLUDES DIACRITICAL MARKS, THESE
MARKS ARE REQUIRER FCR PRINTING PIBLICGRAPHIC ENTRIES CONTAINED IM THE
STANFORD BALLOTS (LIARARY AUTOMATICN PROJECT) DATA CCLLECTICAS.

YCL ARE NOT REQUIRED T£ MAKE A FRINT-TRAIN SELECTINNS IF YOU DO MOT,

SPIRES SELECTS THFE LIRRARY TRAIN FNR PRINTING. CNCF YOU HAVE SPECIFIED
A PARTICULAR 'PRINT TROIN, NURINGC A SPIRES SFSSICMy THIS SELECTION HOLNS
FOR SUBSENUENT PRINT PEQUESTS. IN THE FCLLCWING EXAWPLES

OPTION? PRINTS RIN 2343 TRAIN UFLCHW

12 ITENS ACCUMULATECL
? PRINTY

THE UPLCW TRAIN IS ALSN USEC FNR THE SFCOND PRINT RFQUFST.
NUMRER IF CNPIES

gNR CACE PRINT REOUFST YOL CAN SPFCIFY ANY MUMBFR NF BRINTEC CNPIES
(VIRE THAN 102)., THIS NUMBER [S SELECYFEC AY NUMBER-OF-~-CNOIESS [T HAS

TEE ENRWMS

CNOIFS INTFGFR

THF FOLLNWIRG IS AN EXAWMPLES
? ORIAT; CLPIFS 8

YOI ARE MPT REGUIRES TN MAKE A NUMRFR=NF~CNPIES SFLECTICAS IF YCU "C

"OT, SPIPFS SFLTCTS FYACTLY 1 CCFY 1C RE BRIATFC, [IF YCU CC SorCIrv A
CERTA['] MIv¥RED NF CAPLES FNR A OP IMT RENUFST, THIS MUMATD onNeES INT M N
FNr SURSFQUFNT REAUESTS, FC2 INSTANCE, IN THF FrLLOWIMG:

NEXT ITFM? FRIATS CPFICS 4

4 [TFS ACCUMULATED
2 PRI*T

AP Y | CNPY IS PRENTEN FNR THE SECTIAN PRINT PEQYEST,

PRIMT — [TEW SELECTINAS

CFC TIAM €.3 HESCRIACS THE WETHOR CF SELECTIAG CERTAIN ITENS FRNW A
COLLECTED SET €00 THE PURPISE OIF TFXT PPESFNTATION AT A TYCFWRITED



12901,
lzq?.
12%3.
1294,
1285,
1274,
1297,
12%a,
1224,
12en,
12",
12¢2,
1203,
1204,
17275,
‘.70"0
122,
12¢q,
1209,
1200,
121,
1317,
13¢3,
l-‘n"o
]';ﬂr.
13(‘{‘0
11"10
1209,
1?2717,
1310,
1?11,
1312,
11312,
1214,
131°.
131,
1217,
1314,
1717,
122,
1321,
1222,
1323,
132,
132°,
1304,
1327,
1224,
1",
1730,
13},
1329,
1321,
132,
127,
132
1327,
111"0
1123,
1347,
17/1.
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TEOUMIMAL.  THIS TECHMIAUS EVPLOYS THE 1ISE NF INTECFR VALNEL [TEM SOEC (-
FIERS§, SNMFE RFYAMDPLES ART:

? TYPF €
2 TYPPr 37
? TYPF &, 6-Ry 10

IM SEATICAS 5.9 AMR £,9,1 TEE USF NF MAMFS AS [TFWV SPECIFIFRS IS
NESCNPIREN, SCMF EYAVELES ARF?

? TYDF SFLECTINNL
? TYPE MYSFIEFTICAS

YOI MBY ALST MoE [TEM SPECIFIFRS I COMJUNCTION WITH THE PRINT COMUMANT,
SCVYR CXAMNMPLFC ARSS

2 PRI'T 1N 2, 45 RIM 101
? PRIAT vYCUrSeLS; CCPIFC ?
2 ORINT SFLECTYINMND?

PRINY = CHNPCIMG ATTRPIRLTES

SEC T[N 6.7 TJESCRIAFS THE PRIACESS NF CHPCSTAG A SFT NF ATTRIUTES IV
NRNE? TC ErP™ YRR Nutl FIRWAT FNR TrXT PPESENTATINH AT A TYFEWR[T=P
TFRVIFP AL, THIS SANC TECHRNTRUES (AN ALST PC HSEN IN CONNPICTIT) WITH 2
DRIMT °PFEQUSCT,  A*] TYAWDIE TOIEMLCe

NOYINN? PRINT; CHITTSE AYTRIAYTES

Vi) MAY NOW MAKE ATTRIRUTE SELFCTICAS,

ATTRIFYTES? TIVLE, CURL ISHEE

ATTRIRLTEC? (NERPESE ATTRD

TES £rawaT vy SELSCTRL IS "MAMFN EnpwaT3g [T MAY ABF DEAfWE),
DENAME? TIT|C-DA

AFTED PEDPIGCIMA THE RETILY KEV TERMIMA TING THF QENAVED ERIMOT, WHT TH=P
re NCY YR PTRAVT YPIID ErEMAT, THES ©AFRS THF PPINT REIFST, AT THIS
TI4C §OICEG [QGLER Af] ARTIANI PLOVAY T7 FONTIMF THE [NTEORCTIIA,

POINT - YSIPG FAPWAT/ERFCESTAR AANMEC

CECTIIC £,7 AN E_ 7,1 NESCITAE HOW TF FEQUFST USTHL FIRVATS, DRETVIMISIY
SOTCIEIEr QY vauj, FI0 TEXT PRESEITATI™ AT 4 TYPERQITER TAA4[UA,
SFCTIMY €10 ~CGANLATS A SIVWILAR EACILITY £ 2CASSTUIG §7r [ ap 2yopncr
ENP VAT BRAFZSSITC, §F @F[yr-ATTRC® JC TMc AAVE £F 4 FNEVAT V) HAVE
SPECIFIFT, THE €I ™ P16 IS A TXAUPE T NF TS HSAGF 2

EPIED POPT 4, £, 13 LSR FIVF-ATTES

NATR=C NN o \AY" GOCLEST

CIMT CDTC [A PYUDPFGr ENCrrGereg AnT CEQICAF[ Tr rRESEAT TEXT FIrY Fvrov

ITEM (% & R2YA CNL7FTLIVY, 3IECAUSE F TET [ APGE ViYL VE 7€ 1= Y T BE
POTCEATEN, THEQ™ BRFAFEGSrCS FAaY) AE [T IATE" OnLY wITH A 02T CIMHATY,

TE= TYD™ A N[ SR AV FOMMANING, WYHITH ANT [RISNAEn E02 ST WITH vNR- 1 [*[TEN
ITXT SE{CCTrM, €207 ac runpnyrn,  FNP PISTANCT, ASSHWT THAT WTCAMCAC TEIIS™
[S THT MAWE OF A DATA CRILTOTINR ANE WCIFTHASE-FranATe 1S TES CIAME NF

Wi GICE FICH VLT TEXT 90T, THER THT FCOLE TWINE I[€ A =vavop~
CYHNLOYINE THTRT MAwEC:
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EINR? PRINT TRANSACTIOMS; USE PLPCHASE-FORMAT
PRINT = NOTING SELFCTINNS

SEATINY 6.9 NESCRIPES HOW YNU CAN AFFERT MATING TEXT SFLECTICHS USING
THF SPIRES WAUTCMATIC SCRATCH PEC™. THIS TECHNIOUF AtLOWS YOy TN DERYSS
A SET NF [TEMS VIEWING ONLY CAF FR TWC PERTINENT ATTRIRUTFS, VOTF ThF
SELEFTINNS CF PRIME [MTERFST AMC THEM HAVF TYPED A MNRE CONFLFTE TFYT
ErRMAT CF YPUR NATER SELFCTICAS, YCU WERF SKNWN ENW TN YSF TH= HOTF
SELECTIONS RFNUESY WITH A TYPF COMMARNR, THE NCTF SELECTICAS REQUFST
FANNOTY BE (JSFEC [N A PRINT CNMVAND, HNWFVEP, WHAT CAN RF nnMe [ S T CNv-
RIMFE THE FACILITIFS CFFEREDR TN THE TYFE AND PRINT COMMANES, FIRST viiy CAY
MATE SELFECTIMS USING A TYPE COMMANNG SECCMD, YOU €AY ODRESFAT THE LARGER
VELLME FF TEXT FMELLYING A FRINT CCMMANE, 1IN THE FILLOWING EXAMPLE
NTITLRES™ [S§ A FrRMAT THAT CALY PRFSFATS THF TITLF ATTRISYTE NF A% TTF4
WNORETEXT® S A €NRMAT THAT PROVICES A MORF COMPLETE TEXT FRESTATATICN,

5 TTFUS ACCUMUY ATEN
? TYPF; USF TITI €9

TITEE: TITI "] <OFPPEGS RETYRND
TITLE: TIVLEDP <NFDRESS ATTND
TITIE: TITLF <NEPRESS ATTND
TITIF: TITL =4 <DFORFSS RETURYD
TITLT: TITLES LCFERFSS RETHOND

COTIMA? ORINYS CNPTES 1C3 USE MNRETEXT
cOTICA?

PPINT = [NTFPONPT [ TEXT PRESEHTATINMN

SEFTICY .3 NESCRINES THTFRPUPTI'IG TFXT PRFGEMTATIAN AT 4 TYPTWR[vse
TFavIaAL,  CHCF YOU HAVE INITIATER FEE-LINF ERINTLUG USTIC A O 147
FAMMAtY, 1T IS (T PNSSIALF TC INTFPRLDY THIS PPrLFSS,

AISPLAY CNMVANND




