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ABSTRACT
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An on-line MARC file stored on disk is updated from the weekly
Library of Congress MARC tapes. Several indexes are maintained in the
file in order to support extensive on-line interactive file
searching. One way of describing BALLOTS is to explain how the system
looks to the user and how it is used in normal day-to-day library
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INTRODUCTION

BALLOTS* is an on-line interactive lihrary automation system
that sunports the acquislition and cataloging functions of the
Stanford University Lihraries' technical processing operations.
The BALLOTS system is heing implemented i{n 3 series of 11
modules. This paper describes the first module, "RALLOTS-MARC"
(or simnly "the MARA module"), and various aspects of system
hardware an4 snftware as they pertain to this module, The MARGC
mo-dule was scheduled for implementation in the late summer of
1972. As you read the published Proceedings, 1t should be in
operation. The other modules are briefly Aescrihed at the end
of this naper,

Tha MARZ module supports the nroiuction of purchase orders,
catalog card sets, soine labels, and several types of file slips
and management reports. An on=line MARC file stored on disk is
upiated from the weekly Lihrary of Congress MART tapes. Several
indexa2s are maintained in the file in order to support extensive
on-line interactive file searching,

Tha SALLOTS system oparates through programmahle ORT
(cathnde ray tuhe) terminals in the library that are connected tn
the Campus Facility 184 350 Model 67 computer in the Stanfor-
Computation Canter, approximately one mile away, The Campus
Facility computer also Handles the faculty and student acadenic
ani research computing requirements., Ahout 2,000 computing johs
unrelated to BALLOTS are run on this computer each day.,

The tvne of video display terminal heing used for BALLOTS s
shown in Figure 1. It consists of a keyhoard1, a cathode ray tuhe
capahblae of A4isplaying 1,920 characters at 3 time, and a
4,096-hyta programmahle micronrocessor. The CRT terminal could
he called a window into the BALLOTS system; throuch it the
Librarv communicates with the system. Printed outputs, like the
purchase nrders, catalog cards, and spine labels, are produce-
overnicht as a result of the daily on-line activity at the
terminal,

One way of describhing BALLOTS is to explain how the system
1o0ks to the user and how it is used in normal d1ay-to-day library
onerations, A typical hook cycle will he traced in the
examnles that follow,

- - oam -

*Bibhlinrraphic Automation of Large Lihrarv Onzrations using
A Time=-sharinoe Svstem, A larg2 nart of RALLNTS development up to
the davelopment of the first Mndule was frinded Hy a erant from
the 1), S, Nffice of “ducation, Nepartment of Health, Education,
and W2l fara,
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SEARCHING

A typical book processing cycle hegins when the Acquisition
Department receives a book request from a faculty or staff member
requesting tnat a particular hook be added to the collection, A
sample hook request Is shown In Figure 2, On recelving the hook
request, the llbrarian keys in a search request for that
particular book at the CRT terminal keyboard, Thi., search
request, shown shaded in Figure 3, is displayed on the CRY screen
as It Is keyed. (In the following figures, all the data supplied
by the terminal operator is shown shaded; all the Adata supplied
by the computer 1s shown unshaded.) Tne operator [n this example
chose to search ("find" or "fin¥) by one personal name ('pn"),
and hecause he was unsure of the spelling of the author's name
("Jon" or "John'?), typed "J." instead. The operator chose twn
words from the title., Because he was unsure of the spelling of
"Gortes," he truncated the word to "Corte#," which would locate a
record for any title word beginning with "Corte."

The suorch request Is entered into the system, the on-line
MAR( File is searched, 2nd the search results are returned to the
screen in ahout two seconds. In the BALLOTS system, when only
one record is found in a search, it 1< assumed that this record
is the corrert result, and the full bibliographic record is
displayed at the terminal (Figure 4).

Searching can he done using any word or words in the title
(trivial words, like "the'" and "In," will be recorded In an
exclusion 1ist for the file, and the system will reject them as
search terms). One can also search using the Library of Congress
card numher, the main entry, the title statement, and added
entries. And the personal name can be given to the system in
various forms. For instance, in Figure 4 the author's name
turned out to he stored in the MARC File as "White, Jon Ewbank
Manchip." The following varlations on this name, or any
comhbination of them, would also be accepted as valld search terms
and would locate the same record:

WHITE, J.E.M, (initials)
White, M, (some Initials omitted)
White, J E M (inftials without periods)
white, jon ewbank manchip (capitalization lignored)
J.F.M, White (surname first or last)
Manchip White, J.E. (surname first or emhedded)
White, Jo Ewb Man (first names Implicit trunc-
ation)

R
..




; P
A White, Jon M. ( ?MsH ) !
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Tie  Cortes and the Downfall of the Aztec
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! Figure 2, Book Request

Figure 3. A Search Request on the $101 Screen
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Figure 4. A full Binliographlc Display on the BFN1 Screen
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Whif, J.EM, (1ast name explicit truncation
through use of nound sicn)

The BALLOTS system makes extensive efforts to recognize Adifferent
versions of a persoial name, because in many of the lthrary
processing cycles the exact name of an author Is not known, This
helps to ensure success in on-line search

effarts,

1f the search in Figure 3 had heen entered as simply "fin pn
J. M, White," the search might have produces more than on2
result (hecause more than one record in the data hase ful©illed
the search criteria)., 1In thils case (Figure 5), the results would
he displayed as a numerical total of the numher of recor-s found,
rather than the first of these records heing displayed In Its
entirety. Figure 5 shows a total of five records found that meet
the search criteria. The librarian now has the choice of asking
for each of the full bihliographic records to he displayed in
turn, or of keying additional search criteria that, when added to
the previous search request, would reduce the numher of records
found. This second option is shown in Figure 6. Such iterative
searching would nroduce the same result as displayed in Figure L,
Fioures 5 and 6 i1lustrate (very simply) the Interactive
searching capabilities of the system,

ORDERING

{f the search described in the previous section has produced
the 4desired record, and the libhrary decides to order the hook,
then the terminal operator requests an ordering (OR01) screen for
the same hibliosraphic record. This Is shown in Figure 7. The
terminal operator fills in the appropriate information: vendor
data, accountling data, and enough additional information to
produce a purchase order, In Figure 7, the values In the
unshaded fields were supplied hy the system as default optlions:
"yo" (purchase order) for the method of procurement, "01" for the
address code (stands for Stanford University), "2" for the
special notification Indicator (indicates that a notice is to he
sent to the requester when the material is received), and "WED"
for the searcher's initials, The system also supplied a request
for one copy ("1 c.") and the price ("$10,00"), hut the operator
has changed this to "2 c." and "$20.00.,"

Many of the items on this screen are coded, since a
considarahle amount of repetitive data is involved in the
day-to-day use of this screen., For instance, instead of nutting
in a snecific vendor's name, a vendor I.D, is entered; the system
uses this 1.D. to look up the vendor's name and address in
another fille.

in the example shown in Figure 7 there are three 2rrors in
the innut. WYWhen the operator has decided that the ordering
inforoation is complete and has trancmitted this Information to
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the computer (by dapressine the "SEND" hutton on the keyhnard),
BALLOTS praozrams perform on-line edliting of all the Hdata elements
on the screen. As part of this, for instance, the »uwdget account
code (M"RARMY is scanned and the codes and values file is
searcherd; this check reveals that the data contains an invali-
code. As a result, the ardering screen is returned to the user,
An arrar colia, indicating the invalid code, appears on the screen
preceding the RAC field, Error codes are also raturned to the
onerator indicating that the vendor 1.D. Is an Invalid code and
that a field where a data element value Is required Is hlank (the
shelvine lncation field--"SHE™"). Uhen the screen Is edited, the
syster moves the Tirst line containlinig an error up to the
position nf fourth line on the screen. The correct linns above
it are not displayed. '“hen these errcrs have heen corrected (see
Fisura R), the screen is sent a second time to the computer and
the data is then accented.

Once the final screen needed to perform a function is
accented hy the system, the transaction is considered complete
and the system promnts the terminal operator to zo on to another
activity by responding "ENTRY PROCESSED" (see Fisure 9). As a
result of the successful on-line activity shown in figures 3-9,
several outputs 3are printed overnight in the computer batch
partition, These outputs are the purchase order (Fizure 10}, a
catalog work slip (Figure 11) for use by the Catalog Nepartment
when the hnok arrives, an< a temporary or-er silp (Figure 1:) for
use Sy the Acquisition Nepartment,

‘le have lonked at a tyoical BALLOTS ordering cycle. The
cataloring cycle cansists nf a similar sequence of searching,
innout (usineg some +ifferent screans), and output. This cycle
will e discussed in a later section,

THE PROARAMMARLE CRT TERMINAL AND BALLOTS SOFTWARE CAPARILITIFS

Savaral Sasic functions of the BALLOTS system were
demonstrated in the activities just described, But this
intersction hetween the user and the CRT terminal is nnly the tip
of the icehers that is the BALLOTS system. Having looked at some
initial uses of BALLOTS, we can now go a little furthr+~ into some
comnnnents of the system.

The termiral used In the BALLOTS system is the Sanders PDS
804 orogrammable CRT terminal, This terminal iIn:tludes a
micranrocessor In Its hardware that permits speciflc computer
prozrams to he ioaded directlvy into the CRT terminal, Thes.
prosrams control the display of data entered at the keyboart and
the communication of the terminal with the malin computer, The
Sanders CRT terminal can display 1,920 upper- and lowercase
characters on a screen, in 24 eighty-character 1ines Thae
BALLOTS “evelonment staff were ahle to assign specific functions
to certain keys (such as the paging keys--see the last paragraph
under "PROTOCOLS AND COMMANDS'), to adapt the Sanders terminal to
the nses of the system even further,

8
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The BALLOTS terminal is programmed so that specified
seements of lines on the screen or ranges of lines on the screen
can be considered as single data element fields, These fields
may he either protected or unprotected. A protected field is one
in which the user cannot input data, although the system may
Aisplay data there. furing input at the keyboard, the cursor is
prevented from entering protected fields; this constraint is part
of the control program loaded in the terminal, (The cursor is a
fast-hlinking underline character that indicates to the user his
position on the screen.) “hen the user is typing data in a
field, he cannot type past that field into another field uniess a
"eR" ("carriage return™) or "TAB" key is depressed. A "CR" will
move the cursor to the first input position on the next line; a
lowercase '"TAB" will move the cursor to the first input position
of the next field (which may be on the same line or the next
line). An upper-case "TAB" moves the cursor back tn the
heginning of the current field., |f the cursor Is already at the
hesinnine oF the field, it is moved to the beginnine of the
previnus input field,

It should he pointed cut that all of the features descrihe-
here are nrogrammed into the tarminal and are ngt part of
the hardwired logic of the terminal., This flexibility was one of
the primary reasons for choosing the Sanders prosrammahle
terminal,

There are two types of input fieids in the BALLOTS system.
One is a fixed-langth field and the other is an expandable fiel-,
in a fixed-length field, the amount .2 is predetermined,
and only the maximum numher of characters allowved for that field
may he entered. |f the user continues typing, the cursor will
not move to the next field, hut will remain at the last character
position in the current field, Each additional character input
will simply overlie the previous last character. The only way to
et to the next field is to hit a "TAB" or "CR" key,

If data is being input to an expandable field and there is
not enouch room preallocated on the screen, the user keeps
tynpine. As soon as the first character heyond the current end of
the field is keyed, the microprocessor racognizes this and
immediately inserts a hlank line following the overflowing field,
so that the continued data is input in this new line. (An
expaniahle field always extends to the end of the line,) All the
lines on the screen helow the overflowing fleld are consequentiy
pushed down one 1ine on the screen, whether they are protected
(the cursor cannot enter them during input) or unprotected (the
user may alter their contents). Thus the user need not watch the
screen to see where the '"end" of 2n expandable field falls, since
the computer wil! provide however much space Is needed to input
all the Adata.

Somatiras, when an input fleld expands heyond a single line,
the last word on a line mav be split and continued on the next

11




line. Althourzh this presents no problem for the computer
software, it is difficult for the user visually to verify the
screen and is aesthetically displeasing, The microprocessor
software will therefore automatically adjust the -data in the
field, reconnecting the broken word hy moving the first half of
the word from the previous line down to the succeedineg line,
This 3diustment takes nlace as the user is keying data.

SCREEN FORMATS

fiven these basic features of the terminal software, we can
look at the actual screen format developed for BALLOTS, The
orderine (0ORN1) screen (Figure 7) is the example used; but the
rules and methods desc-ibed here apply to ail of the BALLOTS
screens,

1. The first horizontal line of the screen is called the
contrnl line; it consists of the following fields,

2. The first field is the screen identification:
"ORNL." This 1.N. iderntifies the screen format to both the nser
ani the comnuter procrams.

Y. The second field is the file I.D.: "BMRC-S," This
I.D. notifies the user that the RALLOTS-MAR( File for Stanford
is hain7 nsed in Adisplay'’ng the data.

c. The third field is the record 1.,D,: "72140589," The
search that preceded the use of the ordering screen obtained a
specific title. The record 1.0, of this title in the MART File
is "72140589" (this is also its Lihrary of Congress card numbear),

1, The fourth field is the function code: "ORDER," The
user sunplies this information, which Aescribes the type of work
the user will he performine (in this case, ordering), (The use
of this field is descrihed in '"PROTNCOLS AND COMMAMDS,'" helow,)

n. The fifth fleld Is the library identification: "S,"
for Stanforid University.

f. The sixth field in the control line is the terminal
operator's initials: "WeED. "

2. The second line on the screen is cailed the message
line. This is used hy tha system to send messages to the user,
in it the search arsument is redisplayed, together with the
search results (see figures 4 and 5)., Other possihle messages
include a warnine that the system ill be shut down in thirty
minutes, or any other communicatic.,, that Is reauired from the
computer system to the operator.

3. The third line is the commant line; it is used for
communication from the terminal operator to the comnuter. This

12




could he a request to conduct a specific search or to display a
specific screan, An antire command Tanguase has heen develnped
for the BALLOTS system that includes comnands for searchine,
reauests for screens, loeging on ani off the svstera, pagine
commands, etc. (Some of these commands wili he discussed helnw,)
Uses o/ the command line can he seen in fisures 3, Wk, and 6, In
Firuure 3 the command line has heen used to request 3 search; in
Fimure &4 it has heen used to request an ordering screen; in
Ficure A it has heen used to add parameters to the search in
Prosress,

4, The remaining lines on the orderine screen contain
fixed=ienath or expandable fields, |If the fixed-lencth fields
are shnrt, more than one field may be placed on the same lina,
This is shown in figures 7 and 8. YWhen a field is exnandable, It
rust ha the only field on a line., The "CAT" field is an ~xamnle
of this, The end of a field is showun on the screen hy 5 "~ "

The temparary end of an expandahle field is shown by a '"'" in the
last space on the line,

The first eiecht nnsitions {character snaces) precedins ezach
innut field non the screen follow a consistent pattern. The first
two positions are for the error code for the 1ata element, If
after a screen has heen transmitted the on=-line editing detects
an arror, an aporopriate error code will be -isplayed In these
first two positions (see Figure 8}, Position 3 1s usually
protected, although it may bhe used hy the operator in certain
cases to iniicate updated data elements. Positions 4, 5, 6, and
7 contain the data element mnemonics (risht-justified). Position
8 is “Hlank and protected. Fram position 9 to the '"/" mark is the
user inout area. Some lines may contain more than one
fixed-lenagth field., In these cases the positinon allowance is the
same for error codes and mnemonics (see "SHE" on the '"BACY" line
in Firure 2),.

PROTOCOLS AND COMMAANDS

An ealahorate system of nrotocols has heen Adevelnped in the
PALLOTS system. A "protocol" is a losical sequence of operations
performed at the CRT terminal, requiring specific screens, The
function code in the control line (""ORDER" in the preceding
examnle) determines which protocol tha terminal onerator will be
foliowine, These protocols prescribe the availabhility of screens
and commands to various parts of the library. Some screens are
used only for display; others are used for input and undate,
Someone in the Acquisition Department would not be making changes
to the holdin~s portion of a record; therefore, the holdings
(HHG1) screen wouid not he availahle to that department. On the
other hand, the Acquisition Department would use the ordering
screen in order to input vendor Information and pricing
information; but the ordering screen woul: not he availahle to
someone in the Catalog NDepartment.

13
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In addition to determining the uses of the various screens,
the nrotocol system oresents a logical sequence nf scrrens to the
terminal operator for each particular function. These screens
are dnfault ontions, and If the user does not request a variance,
they are automatically Adisplayed one after the other as each is
successfilly completed. For example, on the third line of Figure
4, the ordering protocol automatically supplics the next screen
request for the ordering (OR01) screen; this is the default
request following the display of a full Hibliographic (BF01)
screen,

A protoccl map of the ordering function Is shown in Figure
i 13. This is a simplified diagram representing the protocols
(seqi:2nces of operations) nossible in ordering, The default pa:
is shown by the heavy line, and the avallable options are shown
by 1izht lines, The options availabhle at any ooint in the
protocol are shown on the horizontal line just below each CRT
screen. For example, when the full hibliographic (BFO01) screen
is in nse, th-c user may:

/ 1. Go directly to an ordering (OR01) screen (default
naption)
7. Page to the next bhihliographic record of several found

in a search
. Request a bibliosraphic input (BI91) screen
Request a supplementary input (BIN2) screen
8egin a new search
fontinue interactive searching (S102)
Request a fresh search (SI01) screen

N VY E W
. .

Fach protocol automatically displays certain commands in the
third line of the screen; these can be changed by the user if the
default optinn is no: desired, (This will bhe illustrated helow,
in "CATALOAING.") There are several types of commands. One type
tells the system which screen the operator wants to use next,
These commands are simply the szreen t.D.'s (Si01, HHO1l, BIO1,
etc.)

A second type instructs the system on how to handle the
contents of the current set of screens. For example, the "enter"
command would cause all of the data elements on the current screen
and on all nrevious screens used for the same hibliographic
record to he processed and used to update the file., The "cancel"
command would cancel all the steps taken so far hy the current
protocol.

A third type is the search commands, These commands use any
of the availahle file indexes; search terms can he combined hy
usine the logical operators '"and," "or," "not." An example of
the first of these logical operators is shown In Figure 3. Here
all three criteria must he satisfied in each record found, 1 f
the onerator is not sure of a search term, he can input likely
alternative terms, using the "or" operator, This approach will

14
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(see Notes on attached sheet)






















Fleure 18. koldings (4HO01) Screen
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Firure 19,

Holdings Screen Accepted, Return to Berin Search Screen




hihlinesraphic display screen will appear for the next bhook, with
"ENTRY PROCFESSAN! and the search command d1isplaved In thie message

line (line 2).

As a result of the cataloging activity, a set of catalog
~ards and snine lahels will he produced. The default option
1w, tne system in the "GCT" (catalog cards) and "SL" (snine
“amt fields in Figure 18 sianified "ves" to the
~e This is done in an overnicht baich
B ' -° r%» ratalng cards
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The shaded portions of the flgure are those aspects of the
full system that are incorporated in the BALLOTS=-MARC module,
This first moduie handles the ordering and cataloging of titles
foun1 in the MARC File, The MARC File shown In Figure 23 is
preceied hy the number 1, This indicates that the MARf File is
availahle in the first module, The output Adocuments pro-duced hy
the BALLNTS-MARC module are identified in the same way. These
incluie nurchase orders, catalog cards, spine 1ahels, process
slins, standine search reauests, and certain statistical and
manas2ment repnrts,

The standing search request capability of the MARL nmodule is
a convenience to the library and performs a unique "SD!"
(selected dissemination of information) function for a specific

title, In a search of the MAR( File, a title may not bhe found
T S¢ =Y 1a i YY apnnear thoara (karaingce




2, and 5. This mmodule processes approxinately 35 percent of
Stanfori's acquisitions and 26 percent of its cataloging. The
percentasa of support tn network library processing (again, see
"CLAN helow) is slizhtly larger that the Stanford fisures in
this and later modules.

2, 1In Process File (IPF). This module adds an in process
fite and additional printed outputs. Only MARC material is
handi=1; when a record is found in MARC it is transferred to the
1PF and is retained there as an updateahble record throughout
technical processing. Since the record will not bhe purged from
the ?F until module 3 has been implemented, the IPF will
reprasent all titles ordered and cataloged by the lihrary using
the automated system, A record in the |PF can be used again if
additional copies of a book are orderad.

3. "atalog Data Fite (CDF)Y, This module involves hiuilding

T - fa




and 6 percent of cataloging. Modules 1 throuch 7 will process a
total of 97 percent of acquisitions and 82 percent of cataloging.

7. Book Catalog. This module can be used to create any
book catalos done in the Stanford format. At Stanford it will
allow the Meyer Bonok Catalog to be produced directly from the INV
without ¢oing through the punched card process presentiy use-l,

8. Standing Order and Out-of-Print Desiderata. The
capanility of establishing standing orders (S0) and receiving the
non-serial materials arriving with SO's will be added with this
module. In addition, out-of-print items (OP) will be added to
the I1PF, and search-and-quote letters produced for OP dealers,

If an 2P item can be procured, it can be ordered using the recor-
already in the IPF.

3. Automatic Claiming and Canceling. This module a<dds
programs to review |PF records automatically to determine if
ordered material is overdue. Material may be claimed several
times and finally canceled if the dealer does not respond. The
Acquisition Department may override a scheduled claim or a
cancellation. The department may also initiate an unscheduled
claim or cancellation.

17, firculation. This module is designed to handle the
’ «. ~ir~ulation system. Using
- ~vyuice




CLAN (CALIFORMIA LIBRARY AUTOMATION NETWGRK)

The features of the BALLOTS syztem have heen kept as
seneralized as possihle, so that the 'system could be adonted by
other libraries for their use. At the present time, the staff of
two autononous libraries at Stanford (The Law Library ani Lane
edical Library) and of five libraries in the San Francisco Bay
arra are preparing for the implementation of parts of the BALLOTS
system in their libraries. These libraries have been reviewing
the BALLOTS specifications in order to note any changes or
additions they require. To date, the number of these chan~es
seems to he very small, and they do not represent any substantial
modification of the BALLOTS system. Assuming adequate funding,
the pian for network implementation is as follows,

For the first four to eight months after a module has been
implemented ani placed in operation at Stanford, it will be
closely ohserved and rmonitored., During this period, the network
version of the module will he checked out and tested for network
use, an- the network libraries wili install equipment and conduct
training classes and acceptance tests. '“hen all this i« .
completed, the module will be put into network pilot operation,
Thus, the module will underso four to eight inonths of heavy use
in its ori~inal version prior to its network installation. This
will reduce implementation time and effort for the network users.

TONCLUSTON
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