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for loading into the system. Simply send us your cata-
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Why choose authority control from B/NA?
Quality. Sophistication. Leadership. Ten years
experience with authority control. No other
system equals ours. Drawing from our con-

stantly updated authority files and the
skills of our experienced editors, this
unique B/NA service frees your staff
from retrospective authority control
tasks.

For more information, write or

call toll free, Dan Miller, Manager,
Sales and Service, Technical
Services Division.

BLACKWELL
NORTH AMERICA ,«c

6024 S.W. Jean Road, Building G
Lake Oswego, OR 97034
Telephone (800) 547-6426
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The RLIN Reports System: A Tool
for MARC Selection and Listing

Walt Crawford

TheRLINReports System began as a question: Was it possible to develop gen-
eralized programs for selecting MARC records and preparing bibliographic
lists? The answer is a qualified yes. The RLIN Reports System is not wholly
generalized but does provide flexible new capabilities for RLIN users. The
RLINReports System is a major toolforfuture development within RLINand
can be used extensively in a distributed processing system.

All batch processing for the Research Li-
braries Information Network (RLIN) uses

the RMARC format, a superset of US
MARC. Until late 1981, each new product
required new programs. Programs for dif-
ferent products had a high degree of over-
lap and used common source modules.
During 1981, we tested the feasibility of

generalized software for selection and list-

ing of MARC records. Could programs
written in PL/I and controlled by an un-

compiled run-time control language do se-

lection based on complex criteria (using
Roolean operators)? Could such programs
do efficient selection? Would the overhead
of a generalized system (and of run-time
control parsing) make it too expensive to do
listings? Would a generalized system allow

support of small, specialized listings with-
out unsupportable overhead?

As a background task, we designed and

implemented a sophisticated selection
mechanism, incorporating Roolean logic
and a wide range of MARC selection crite-
ria. The results were favorable. We already
had most of the elements of a generalized
listing system, developed for production of

orders, claims, and other printed output.
We were able to move quickly from the

prototype selection program to a full-scale

list production system. Figure 1 shows some
of the results: it is a partial page from the
New York Public Library Interim List.
This paper describes aspects of the RLIN

Reports System (RRS) design and imple-
mentation.

SOME DEFINITIONS:
RLG, RLIN II,

AND PRODUCT BATCH

The Research Libraries Group, Inc. is a

consortium of universities and independent
research institutions involved in a number
of cooperative ventures. RLIN is the set of
computer hardware and software support-
ing the programs of RLG. RLIN has more
than fifteen million records and more than
six hundred terminals installed.
RLIN II commonly refers to the Inte-

grated Technical Processing System: the
online component of RLIN, providing ac-

quisitions, cataloging, and search capabili-
ties for the bibliographic files supported on

RLIN.
Product Batch is the set of PL/I software

that provides printed and tape output from
RLIN II activities: catalog cards, supplier
orders, claims, cancellations, transaction
tapes, and other output. Product Batch also
provides statistical analysis of logged activ-

Walt Crawford is manager, Product Batch at the Research Libraries Group, and was the analyst and
programmer for the RLIN Reports System.
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Fig. 1. Dictionary Catalog Produced by
the RLIN Reports System.

ity and supports the accounting and infor-
mation needs of RLG.

The RMARC Format

Product Ratch uses a single format for al-
most all operations. That format is called
"RMARC." An RMARC record consists of
two parts, both optional:

1. A variable length prefix of not less
than 3 and not more than 2,048 characters,
beginning with a binary halfword giving
the length of the prefix itself, and ending
with a field terminator (ASCII or ERCDIC
hexadecimal "IE").

2. An RLIN MARC record, that is, a

MARC record that may include RLIN ex-

tensions to the US MARC formats. This rec-
ord may be up to 30,000 characters long.
RMARC records are stored in EBCDIC

(Extended Rinary Coded Decimal Inter-
change Code, IBM's standard character

set). RMARC records are stored in variable
blocked format, spanned or unspanned.
Special Product Batch software can also ac-

commodate standard MARC records, in
ASCII. Both character sets are extended to

allow for standard ALA diacritics and spe-
cial characters.
The benefits of using a single format are

discussed in greater detail in an article on

Product Batch to be published in the next

issue of ITAL. For the RRS, as elsewhere, a
single format allows simple, robust debug-
ging facilities and simplifies programming.
The same MARC directory and subfield
routines can be used in all programs. If a

problem occurs, a standard RMARC/
MARC listing program can be inserted at

any point to show the state of the records
(including sorting prefix, if any) at that

point.

EARLY WORK: FEASIBILITY

Early RLIN Product Batch involved
forms such as orders, claims, and work
sheets. We knew that listings would be
needed later and that some libraries could
use special listings. We felt that we could
support overall needs for bibliographic list-
ings and extend support to small, special-
ized needs, if we could develop a general-
ized selection and listing system.
We knew PL/I could be used for efficient
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selection of MARC records, given a known
set of selection criteria. We also knew that
we would need a variety of tests, and the

ability to use Boolean logic, in order to
make a selection mechanism flexible

enough for general use. We could not write
and compile a new PL/I program for each

specialized list: we needed a run-time con-

trol system.
The first crucial step, then, was to de-

velop a selection mechanism to provide
flexible, run-time controlled selection of
MARC records, with some Boolean logic.
This required development of a control lan-
guage and a substantial amount of experi-
mental coding. We developed the language
and code as a background task during 1981.
We were reluctant to suggest implementa-
tion of a generalized system without some
idea as to its feasibility.
We were able to develop a coherent lan-

guage and implement it in fairly efficient
PL/I. The system worked and worked quite
well. With a flexible selection routine actu-

ally implemented, we proposed develop-
ment of a generalized list production facil-

ity: the RRS. The proposal was approved.
An informal working group was formed to

advise the programmer/analyst on library,
production, and other issues, and to assist
in the nonprogramming aspects of develop-
ing the system.

OVERVIEW OF
LIST PRODUCTION

Any bibliographic list requires six steps:
1 . Selection: Determining which biblio-

graphic records are of use for a particular
list or report.
2. Generation: Determining access

points to be generated from each biblio-

graphic record and producing those access

points.
3. Sorting: Arranging the generated ac-

cess points into a desired order.
4. List Format: Determining the overall

format requirements for the list. This in-

eludes type size, page size, number of
columns, positioning of columns. It also in-
eludes information to appear at the top and
bottom of each page, margins between rec-

ords (and between heading information
and records). Finally, it may include spe

cial actions to be taken at certain break-

points: for instance, insertion of a descrip-
tive heading each time the LC classification

changes in a call-number-order list. (In
some cases, breakpoint activities may in-
elude summing some information in rec-

ords to provide totals prior to the break-

point.)
5. Entry Format: Specifying the layout

of each entry. This includes field, subfield,
leading text, and punctuation specifica-
tions, treatment of indicators, special line
breaks, and other characteristics of an en-

try. Within a single list, different entries
may require different formats. For exam-
pie, in a combined author/title/subject list,
subject entries can be briefer than author
entries.

6. List Production: Specifying when
and how often a list is to be produced and
seeing that the list is produced.
A single-purpose list production pro-

gram must deal with these six steps, as must
a person preparing a list manually. In order
to prepare a generalized listing and report
facility, we needed to establish a set of run-
time control capabilities.

ESTABLISHING THE
CONTROL LANGUAGES

There are two basic approaches to build-
ing a control language. The first involves
compiled controls: WLDCARD, the RLIN
catalog card production system, uses this
approach. The compiled approach is effi-
cient for relatively stable controls used fre-
quently but is difficult to modify and test.
We used an alternate approach for the
RRS: controls stored in source form (as text
lines) and interpreted by the programs dur-
ing each run. This approach is slightly less
efficient for each production run but allows
much faster testing and modification. The
second approach calls for a terse language,
which can be parsed without too much
overhead.
The second approach requires a syntax, a

set of rules for specifying and recognizing
control statements. It also requires a vocab-
ulary, recognized within the syntax. The
combination of syntax and vocabulary
forms a non-procedural programming lan-
guage.
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The RRS is controlled by two such lan-

guages: one for selection, generation, and
sorting; the other for list and entry format.
List and entry formats use two different vo-
cabularies within a single syntax.
We had designed a simple entry format

language for RLIN Product Ratch in order
to speed testing. We found that the over-

head of repeated parsing was nearly trivial.
Given this, and realizing that regular
changes in US MARC would require
changes in lists, we decided to use run-time
control parsing as an ongoing part of pro-
duction.
The Product Batch entry format lan-

guage is quite terse and assumes intimate

knowledge of US MARC. It uses positional
parameters for tags or ranges of tags and
keyword parameters to specify subfields,
print constants, spacing requirements, and
special routines. The language does not at-
tempt to include all special routines, as this
would require much more extensive run-

time parsing. Special routines required for
MARC fields (such as indicator-based print
constants) are included in the programs
and activated by run-time controls.
We developed the RRS listing language

by extending the syntax of the Product
Batch entry format language and by add-
ing vocabulary to cover list format and
some additional special routines.
The selection, generation, and sorting

language is similar to the listing language in
many ways but has a somewhat richer syn-
tax. Selection capabilities require informa-
tion about "type of test," repeatability, test
position, and other aspects irrelevant to list
production. Developing a workable lan-
guage for record selection was more diffi-
cult than writing the selection routines.
The resulting languages are terse and

possibly arcane. Samples of some control
statements appear in the figures and are

discussed in some of the following sections.
At the current state of development, it
would be difficult to imagine direct entry
of RRS controls by users. For one who is fa-
miliar with US MARC and full RLIN Re-
ports System documentation, control speci-
fication is fast, flexible, and convenient. A
translation scheme (user interface) will be
needed to support direct specification of
RLIN Reports by users.

SELECTION

Within the RRS, selection breaks down
into three areas: library and status filter-

ing, logical filtering, and record modifica-
tion.

Library and Status Filtering
A list is usually produced for a single li-

brary (identified by an RLIN "library iden-
tifier," or "LI"). Lists normally exclude de-
leted records. Certain RMARC records in a

batch file are not bibliographic records

(lack a MARC portion) and should be ex-

eluded.
Library, RMARC "record type," and

MARC status filtering is done before any
other filtering. All three types of filtering
can be done without preparing a record for
full analysis (establishing the base address
and setting directory pointers).

Logical Filtering
Logical filtering is the process of reject-

ing records that, though for the right li-
brary, are not of any use for this report.
Such filtering is also called "selection," and
in many cases the two are synonymous. In
other cases, there is no need for filtering: all
records in a file, for a given library and
with appropriate statuses, are used in a re-

port.
If filtering is used, an overall Boolean op-

erator is specified: OR (:) or AND (&). If
the overall operator is OR, a record is in-

eluded if it meets at least one of the filtering
criteria. If the overall operator is AND, a

record must meet each of the filtering crite-
ria in order to be included.
A second level of Boolean logic is pro-

vided by the ability to group individual
tests into group criteria. A group criterion
consists of two or more individual tests. The
tests within a group take on the opposite
Boolean operator of the overall operator. A
group of tests within overall ANDing is

ORed: the group succeeds if any test sue-

ceeds.
In some circumstances, a third level of

Boolean logic is available. Certain tests are

for the existence of one string within an-

other string: for instance, the existence of
the record's language code within the string
"eng fre ger." In this case, a record with
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any of the language codes "eng," "fre," or
"ger" will pass the test. A positive test of this
sort is inherently an OR test. A negative test
(where the item requires that one string
NOT be found in another: in the case

above, rejecting English, French, and Ger-
man publications) is inherently ANDed.
Each individual test examines some por-

tion of the record: the prefix, the leader, a

single tag or range of tags (such as

600-651), or a specific subfield. A test can

be specific to a certain position within any
of these—or can examine the entire record.
Each test can be for existence or absence,

greater-than or less-than comparisons, date
comparisons on elements that are in either
of two date formats (mm/dd/yy or

yymmdd), or string lookups. Greater-than
and less-than comparisons must be on text

strings; existence and absence tests can be
on tags, subfields, or strings.
Figure 2 is an example of logical filter-

ing. The first line of this set delimits the fil-
tering section of the controls and specifies
Boolean ANDing. The second line is a test:

if the portion of the "first" leader at position
B, length 1 is found in the string "m," the
record passes. (This selects for mono-

graphs.) If the list was to include serials as

well as books, the last operand would be

"@Tms\."
The third line is another equality test,

this time for the language of publication
code. If the list should include materials
published in English, French, and Ger-

man, the last operand could be changed to
"@Teng fre ger\". Note that coding
"@Tengfreger" would also accept lan-
guage codes "ngf," "gfr," "reg," and "ege";
while there may not be any such codes, the
blanks make the test more rigorous.
The fourth and fifth line are a criterion

group: if a record passes either of the two

tests, it passes the group. The "G" on the

fifth line indicates a group: all but the first
test in a group have "G" in the first column.
The fourth line is a test for the old LC

subject heading for World War I. Most

probably, only field 650 needs to be
checked. This test looks for multiple occur-
rences of any tag in the range 600-699,
stopping as soon as a tag has the desired
text. Note also that the text begins with
"@F" rather than "@T," thus reversing
the meaning: this test is passed if the string
"European War, 1914-1918" is found any-
where within a 6xx field. (If "@$a" had
been included in the line, the string would
be looked for only in subfield a of each
field.) The fifth line tests for the new LC

subject heading for World War I. As it hap-
pens, a more efficient specification would
combine both tests into

"
= M600-699 @FWar, 1914-1918\."

The final line looks for the string "World
War II" anywhere in the record and rejects
the record if it is found.

Figure 8 shows records selected from a

day's work in RLIN, using the selection cri-
teria in figure 2.

Record Modification

Record modification was recently added
to the RLIN Reports System to cover cases

where certain portions of records should be
invisible to the listing operation. Records
are usually modified to suppress holdings.
RLIN records include detailed local hold-
ings information. A record belongs to a li-
brary (each LI has a separate record), but
some "libraries" are actually consortia of li-
braries. If one library within a consortium
has several locations and needs its own list,
holdings for other libraries within the con-

sortium must be suppressed.
While record modification was added to

solve this problem, it can also be used for

FLT &

=FL @P8 @L1 @Tm\
=F008 @P36 @L3 @Teng\
=M600-699 ©FEuropean War, 191 4-1 91 8\

G=M600-699 ©FWorld War, 1914-1918\
~FR @FWorld War II\

Fig. 2. Filtering for English-Language Books on World War I.
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DEL

-A950 @$1 @P1 @L1 @TM\
-A955 @$1 @P1 @L1 @TM\
=A600-699 @P1 @L1 @T1235678\

Fig 3. Record Modification.

cases where a library wants other fields

suppressed in ways not normally handled in
listing. Figure 3 shows both uses. This seg-
ment instructs the program to delete cer-

tain fields. The first line will delete any 950

(holdings: location level) in which the first
character of the subfield 1 (location) is
NOT "M." It would also delete any 950
without a subfield 1. The second line does
the same thing for 955 fields (holdings:
copy level), which have the same subfield 1
values.
The third line will delete any subject en-

tries with a first indicator of 1, 2, 3, 5, 6, 7,
or 8—in other words, all subject headings
other than LCSH and local.

GENERATION

Generation of access points overlaps
with sorting. Generation also overlaps with
selection to some extent. To generate differ-
ent access points for a list, a record must

pass selection criteria for each type of ac-
cess.

A list may include multiple access points
for several different reasons. In some cases,

single alphabetic lists provide more than
one form of access; the New York Public Li-
brary Interim List provides seven different
varieties of access: main entry, title entry
(245), other title added entries, added en-

tries (7xx), subject entries (6xx), series en-

tries (8xx and 400-440), and publisher
number entries for music (028).
In other cases, a "list" is actually a num-

ber of smaller lists combined into a single
run. A typical case is a set of lists for new
holdings in each location or a set of lists for
selectors.
The RRS provides for multiple types of

access by entry types: three-letter codes
that group controls for each access point
and that can form part of the sorting hierar-
chy. The "type codes" are used in the listing
step to specify entry format and may also
serve other functions.
Entry types within a multiple-type list

tend to have common sorting characteris-
tics. Most types have a secondary sort con-
sisting of the main entry, title, and edition.
The RRS provides sort segments, sets of sort
controls that are defined once and can be
used in many entry type definitions.
Sort segments serve two purposes. First,

they reduce the amount of control handling
(parsing, analysis, etc.). Second, for cases

where a record actually generates several
access points, they speed handling. When a

segment is used in a record, the sort string
(normalized to ALA filing rules with minor

exceptions) is stored; if other access points
within the same record use the same seg-
ment, the sort string is simply copied in,
and need not be formed from scratch.
One additional concept is significant

here: the directory pointer. In many cases,
an access point is generated for a single in-
stance of a multiply occurring field (such as

subject headings or location). The entry as

listed may need to reflect that particular in-
stance: for a subject entry, the specific sub-
ject heading should be listed above the en-

try. The directory pointer stores a single
address in the RMARC prefix, which refers
to the field that actually generated this en-

try.
Generation controls are grouped in two

ways. Segment definitions appear first.
Each generation type appears as a group,
with selection criteria (if any) appearing
first, followed by sort criteria. A generation
type can be defined to generate a single ac-

cess point or multiple access points. If a

multiple-generation type has ANDed selec-
tion criteria, only the last criterion can ac-

tually serve as a "generator."
Generation control examples
Figure 4 shows the most commonly used

sort segment. The first line gives the seg-
ment a name (ENT) and a maximum length
(two hundred characters). The second line

specifies the first field in the range 100-130,
taking subfields as they appear (but only
the subfields listed). The third line specifies
all fields in the range 240-245, taking sub-
fields a, b, and h of each. The last line takes
subfield c of field 260. All subfields are

passed through a sort generator to prepare
a proper sort string.
Figure 5 includes the first three access
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SEG ENT @SL200
S F100-130 @$Labcdefghklmnopqrst\
S A240-245 @$Labh\
S F260 @$c

Fig. 4. Sort Segment for Main Entry.

points for a dictionary catalog. Most of the
control statements should be fairly obvious,
but some of them illustrate special features
of the generation controls.

TYPME: Every record has a main entry.
No selection criteria are needed, and the
ENT segment is used for sorting. The ENT
sort string is stored at this point.
TYP TIT: Only one title entry can be

generated (F), and a record must pass all of
the criteria listed (&). There must either be
a lxx field or a 240 with first indicator 1 or

3, or a 243 with first indicator 1 or 3. There
must also be a 245 with first indicator 1. If
both criteria (the first group and the sec-

ond) are passed, subfields a, d, e, h, n, and
p of the 245 start the sort string, followed by
the entry sort string (already built for the
main entry). If the first criterion fails, the
record has a title main entry and cannot
have a separate title entry; if the second
fails, the 245 does not call for a title entry.
TYP TAE: There can be several title

added entries (A), and one is made each
time any one of the criteria is passed (:).
Note that OR has a slightly different mean-
ing for a multiple TYP. Each criterion is in

spected and may cause entry generation.
The remainder of the controls are typical,
testing first indicator contents (except 740,
where the second indicator is tested).
Limits for Selection and Generation

The RRS allows up to 200 total items for
all selection and generation criteria com-

bined: these may be grouped as frequently
as desired. No more than 200 sort items are
allowed, and no more than 10 sort segments
can be defined. Up to fifty entry TYPes may
be defined in a single run. The total of all
TYP criteria and filtering criteria cannot

exceed 200, but since most TYPes have one

or two criteria, this is not a severe limit.
Within a given criterion, a text string can

be up to 156 characters long. The longest
set of criteria so far has been 70 to 80 lines.

SORTING

The RRS builds sort strings based on cur-
rent ALA filing rules. The triple backslash
technique for embedding sorting equiva-
lents is supported. (This technique is not

part of US MARC but is supported by sev-

eral institutions.) Call numbers, which are

TYP ME F

USE ENT

TYP TIT F &

=M100-130
G=M240
G=M243
=F245

USE ENT
TYP TAE A !

=A210-212 @P1
=A241-242 @P1
=A246-247 @P1
=A7 40

USE ENT

@P1 @L1 @T13\
@P1 @L1 @T13\
@P1 @L1 @T1\ @SRT @$Ladehnp\

@L1 @T1\ @DIR @SRT @$Ladehnp\
@L1 @T1\ @DIR @SRT @$Ladehnp\
@L1 @T1\ @DIR @SRT @$Ladehnp\

@P2 @L1 @T 012\ @DIR @SRT @$Lahnp\

Fig. 5. Multiple Access Points.
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not directly covered by ALA filing rules,
are normalized to sort correctly. (LC call
numbers require normalization. Dewey
call numbers are sortable without modifi-

cation.)
The sort string for an entry is placed in

the RMARC prefix, followed by the RLIN
MARC record. The record is not modified
for sorting (except as noted under "Record
Modification," above). The actual sorting
is done by standard sort utilities. SyncSort,
a proprietary software package, is used by
RLG.
No sort algorithm is perfect. The RRS al-

gorithm has sufficed for good quality sort-

ing of a list encompassing more than
200,000 entries (the second edition of the
New York Public Library Interim List),
with only a few departures from the ALA
standard.

LIST FORMAT

After the complexities of selection and

generation, list format options seem rela-

tively simple. Decisions on list format or

page layout are bounded by external fac-
tors. For most lists, a very simple set of op-
tions suffices.
The list format includes width of entry

column(s), number of columns, and where
each column should begin. It also includes
the number of lines per page and how those
lines are to be used. Lines may be needed
for headings, space below headings, body
lines, space between entries, footing lines,
and space above footings. The contents of
the headings must also be specified, includ-
ing location of the page number.

RRS listing capabilities include break-
point processing: special actions to be taken
when specified fixed portions of the sort

string change. Such portions typically in-
elude the LC or Dewey class (one digit for
Dewey, two characters for LC), the loca-
tion code, and similar fixed-length items.
For fiscal listings, the portions can include
selector, fund, or vendor.

Breakpoint changes can force a new page
(and, optionally, restart the page num-

bers), force a new column, or cause a head-

ing to be generated within a column. The

headings are always repeated on continua-
tion pages and can be repeated on continu-
ation columns.
Most lists use a single page heading line,

but the system will allow up to three head-

ing and three footing lines. We can provide
"dictionary headings" giving part of the
first (and optionally last) entry appearing
on a page.
The standard RRS character set prints

13.6 characters per inch and 8.1 lines per
inch. We normally provide two 42-
character columns with 1-inch side mar-

gins, or three 31-character columns with
2/3-inch side margins. After allowing for

page heading lines, most lists provide 75 to
78 lines per page for bibliographic entries.
The widest possible line is 132 charac-

ters, allowing for microfiche output. The
longest possible page is 150 lines, though
products rarely require more than 80 lines.
We currently translate special characters to
equivalents within the standard ASCII
character set and do not print diacritics.
Support of full diacritics is solely a question
of user needs and program space.
Run-time controls for list formatting are

quite straightforward. Except for break-
point controls, all such controls are on

"FMT" lines, expressed in any order de-
sired. Figure 6 shows a typical set of con-
trols.

These controls, used for the standard
"compact LC" list, include the list format
and one level of breakpoint handling. The
first line specifies that the first column be-

gins in position 10; that the column width is
31 characters; that the second and third
columns begin at 44 and 77 (the number of
columns used is derived from the position
specifications); that up to 78 body lines
should be used; and that widowing is re-

duced to 3 lines. "Widowing," in this case,

FMT @BDL:78 @CL1s10 @C0L:31 @CL2:44 @CL3:77 @WDW:3 @MGB:1 @MGR:1
FMT @HD1:15\New Holdings\ @HD1:70&DT @HD1:92&PG10
BKA @P0S:8 @LEN:2 @EXP:1 @HDL:1 @HMA:1

Fig. 6. Format Controls.
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is the number of lines that must be available
at the bottom of a column if formatting is to

begin for a new entry. One blank line is left
below the heading, and one blank line ap-
pears between records.
The second line gives three pieces of the

heading line: literal text, a formatted date
(specified at run-time or generated from
the system date), and the page number, not
to exceed 10 characters including the char-
acters "Page."
The third line specifies that the first

breakpoint is at position 8 of the sort string
and is 2 characters long. A change in the
breakpoint (LC class) causes a heading
line, starting at the left of the column
(@HDL:l).The heading line should con-

tain an expanded form of the breakpoint,
found by appending the code to "1" and
looking it up in a code expansion list (also
provided at run time.) Finally, one blank
line is to be provided above the breakpoint
line.

ENTRY FORMAT

The library analysts working with the

developer of the RRS established specifica-
tions for four levels of bibliographic com-

pleteness: least, limited, more detailed,
and most detailed. The "most detailed" for-
mat is comparable to a comprehensive
main-entry catalog card, including all
notes and tracings. "Least" consists only of
author, title, and edition (and only some of
the author and title subfields) and is offered
in two versions, one of which prints the title
in capitals and does not force the title to a

new line.
The five different standard formats (in-

eluding the two forms of "least") are fully
supported by the RRS. All special routines
required for ISBD punctuation, indicator-
based print constants and field suppression,
numbering of tracings, and other listing re-

quirements are contained in the standard
RRS listing program. The five formats are

stored as entry format controls in a com-

mon data set, together with four formats
for holdings information and four formats
for acquisitions information. All standard
formats, and the supporting code, are

maintained to meet the changing require-
ments and options of US MARC.

Most lists use standard formats, drawing
from the common definitions. A user may
specify a different format if needed. Many
variations are possible, including nontradi-
tional "labeled" listings. Figure 7 shows
two entry format segments, the standard
"more detailed" segment and a special "la-
beled" format. Figure 8 shows records
listed using the two entry formats.
RLIN MARC includes complex and var-

ied structures for holdings data, local data,
and acquisitions data. Given this wealth of
information, and the potential uses for
RRS, the system must support varied meth-
ods of handling fields and subfields. Sub-
fields may be used as they appear, or may
be required in a specified order. Some sub-
fields require specific print constants, and
some require other special handling. The
handling requirements are even more com-
plex at the field and field-range level.
The entry control format is similar to the

generation format, and only slightly more

complicated. The primary differences are

two: the need to deal with multiple sub-
fields in various orders, and the need to be
able to specify calls to special routines at
various points. Special routines are all con-
tained in a set of PL/I procedures contain-
ing "select" statements; each special rou-
tine is a specific case of the select, usually
recognized by tag or subfield. Special rou-
tines can be specified:

1. When no occurrence of a field or

range is found;
2. Immediately after finding an occur-

rence of a field or range;
3. Before listing the first subfield used;
4. After completion of the field;
5. Before a specific subfield is listed;
6. After a specific subfield is listed.
Fields can force new lines, have specified

indentation, and have specified leading
text. A paragraph control can also be speci-
fied; this is a locking control, which causes

a new paragraph when the next field is en-
countered (even if no occurrence of the
field in question appears).

As in the generation step, defined seg-
ments are used heavily in listing. Up to 50
such segments can appear. A listing seg-
ment does not save processing time; the seg-
ments serve to group commonly used con-
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SEG MOR *More Detailed Bibliographic Format

100-190 @FL @FI2 @FB @$Labcdefghklmnopqrst\
240-243 @FL @FB @FCE @FA
245 @FL @PP @FB @FCE
250-254 @FB
362 @FX @FB @FL @FCE
255 @FB
260-262 @FB
300-305 @PP @FL @FS2
400-490 @FX @FCN @FT(\ @FA @$Labcdefghklmnoprstv\ @$x @ST ISSN \
400-490 @FL @FS2 @FB @FCP @$Labcdefghklmnoprstv\ @$% @ST%\
800-899 @FX @FCP @FB @FL @FS2 @$Labcdefghklmnopqrstv\ @$% @ST%\
001 @FX @FI2 @FL
028 @FS2 @FCN @FX @FB @$X @$b @$a @ST : \
024 @FS2 @FI2 @$a @STSRN: \
027 @FS2 @FI2 @$a @STSTRN: \
020 @FX @$Lbc\ @$a @STISBN \ @FS2 @FI2
022 @$a ©STISSN \ @FS2 @FI2
010 @FI2 @FS2 @FB @$a
; (end of MOR segment)
SEG LB1 *Special labelled format
100-110 @FL @FI8 ©FTAuthor: \ @$Labchnp\
245 @FL @FI8 @FCL @FT Title: \ @$Labh\
260 @FL @FI8 @FCL @FT Date: \ @$c

Fig. 7. Entry Format Segments.

trols, and to reduce the number of control
lines required. Up to 500 field definitions
may be used, but without segments even

this might not be enough for a complex list-
ing.
Three hundred slots are provided for

leading text to handle fields and subfields.
Most fields and subfields do not use print
constants, and many fields which do use

print constants require indicator checking
in order to provide the correct print con-
stant.
The controls in figure 7 include a number

of special routine calls (such as @FX,
@FN, @FB) and characters to specify the
nature of the call (such as @FCL). Some
fields, such as series statements (400-440,
not 490 or 800-840), require special han-
dling in different areas of a bibliographic
listing.
We would need several additional pages

to describe everything specified by the con-
trols in figure 7. Figure 8 does show some of
the effects of the controls.

EXPLAINING THE SYSTEM

The analysis and examples above show
the RRS as it exists today. During its devel

opment, a survey of RLIN users was taken
to see which of the new listings they could
use best. Based on that survey, two dozen
lists were brought to production status:

some alphabetic new holdings lists, some

classified lists, and a variety of acquisitions
and fiscal reports.
The RRS was an experiment. RLG was

responding to known needs, but ones that
had not been stated explicitly. The early
results were not encouraging. Few users or-

dered the reports.
At least four factors seem to be involved

in the low use:

1. The initial offering included so much
detail, and assumed so much knowledge of
RLIN and MARC, that many who received
it could not connect it to their own needs.

2. Only "standard" lists were included
in the first offering, and many libraries
have needs that are similar but not identi-
cal.

3. A sense had grown that RRS listings
were very expensive, due partly to some

badly informed criticism early on in the de-

velopment, and partly to difficulties in esti-

mating actual costs of lists.
4. RLG's normal procedures for com-
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New Holdings: World War I

Author: Ashworth, Tony. Auth
Title: Trench warfare, 1914-1918 : the Tit

live and let live system.
Date: 1980. Dc

Ashworth, Tony. Lehr
Trench warfare, 1914-1918 : the live and T>

let live system / Tony Ashworth. -- New / Jc
York, N.Y. : Holmes & Meier, 1980. and
xi, 266 p., [8] leaves of plates : ill. 1<

; 23 cm. [ID:
[ID: NYCX8 2-B4 3015 ] ISBN 0-84 19-0615-7. $
LCCN: 80-13696.

Aut)
Author: Avalov, Z. Ti
Title: The independence of Georgia in

international politics, 1918-1921 D
Date: [1981]

Lew
Avalov, Z. (Zurab) 0
[Nezavisimost Gruzii v mezhdunarodnoi Bri

politike 1918-1921 g.g. English] Uni
The independence of Georgia in [di

international politics, 1918-1921 / by Boo
Zourab Avalishvili. -- Westport, Conn. : 3
Hyperion Press, [1981] [ID
XXi, 286 p. ; 22 cm. L

[ID: NJPG82-B53963] ISBN 0-8305-0059-6 :

$23.50. LCCN: 79"2890//r82. Aut
Ti

Author: Franklin, Miles.
Title: On Dearborn Street. r
Date: c1981.

Fig. 8. List Example (partial): Figure 2 Selection, Figure 7 Formats.

munication and publicity apparently failed
to reach the librarians who could benefit
most from RRS listings, or reached them in
such a way that they failed to appreciate
the possibilities.
While the RLIN Reports System meets a

number of outstanding requests from RLG
members and RLIN users, it was not part of
the original RLIN II services. As a new

function, its use has been limited, but most
libraries who have signed up for listings are
enthusiastic about them.
In the spring of 1983, RLG staff moved

to provide "custom listings" ahead of the
original schedule, but without any formal
support of formal documentation. This in-
formal approach allows us to solve special
problems without major expense. With the

availability of lists specifically tailored to
the needs of individual libraries, and with
word of mouth from the present users, we

expect that the system will be used more

heavily in the future.
The success or failure of the RRS does not

wholly depend on the number of users. The
system was developed without outside
funding or any major commitment of staff.
Most of the system is needed for other proj-
ects. The proposed RLG Union List of Ar-
ehival Microform Masters and nearly all of
the Archival and Manuscript Control
printed products will be generated by the
Reports System.
The most surprising aspect of RRS to

date has been the difficulty of introducing
something new. Observers have noted that
some bibliographic services seem to be
growing sluggish and inflexible. The RLIN
Reports System is an attempt to respond to
library needs in a nonmonolithic, flexible,
small-scale manner. To date, the results
suggest that only a massive, expensive pro-
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gram of publicity, education, and training
can succeed in introducing a new product
or function. If this is true, the perceived in-
flexibility of bibliographic services may be
a realistic response to the sheer difficulty of
introducing new functions.
That is the negative side. The positive

side is that a number of libraries, including
some very small libraries, are now receiv-

ing prompt, attractive reports at a reason-

able cost: a service that few could provide
for themselves as quickly or as well.

CONCLUSIONS

Is it possible to build a fully generalized
selection and listing system for MARC rec-

ords? Yes and no.

YES. The RLIN Reports System tools al-
low nearly all selection and generation
needs to be handled without special sub-
routine calls and by straightforward con-

trol specifications. Boolean logic works
well in this situation, and the combination
of PL/I and MARC is such that moderately
large databases can be handled quickly and
cheaply. While such a system could never

replace indexing and online retrieval for
very large databases, it works quite well for
specialized retrieval from a batch MARC
file small enough to fit on a single disk drive
(that is, up to half a million records or so).
The RRS is designed for sequential batch

processing as opposed to random-access in-
teractive processing, as in large online sys-
terns.
The page formatting tools allow very

flexible formatting without special subrou-
tines, with generally pleasing results.
While the listing system is not as efficient as
the selection system, it is still relatively effi-
cient.
Most simple bibliographic listings actu-

ally require very few special routine calls.
Most such "hard coded" routines are for fis-
cal listings or for the extra work needed for
tracings and related-entry fields.
NO. The RLIN Reports System, as a

given set of programs, is not fully general-
ized and probably never will be. The most

detailed bibliographic listings require
many special functions. The RRS includes
the known special functions within the pro-
gram, rather than extending the control

language to handle them in a fully general-
ized manner.
For the RRS to provide full generality at

the run-control level, the control syntax
and handling would be so burdensome that
it would become difficult to use. At

present, a new custom list can usually be in-
stalled in half an hour or so; with full gener-
ality, it might require hours or days for
each one. As a result, any given set of pro-
grams establishes a set of limits for listing
possibilities. The fundamental tools of the
RRS are code modules and can be used in
new programs to meet new needs.
The system, as it now stands, is a concep-

tual success, and has been quite useful for
those libraries taking advantage of it. Its
use is growing slowly, partly because the

availability of somewhat customized new

title and other lists from RLG is unusual
enough to require some rethinking within
libraries.
The RRS, which began as an experi-

ment, is the basis for most growth in RLIN
Product Batch services. The extension of
RLIN for archival processing will require a

number of new printed products. All of
these will be new sets of controls for the
RRS—if necessary, with a new set of pro-
grams adding needed special routines.

As a possible support package for distrib-
uted processing, the future of the RRS ap-
pears particularly bright. Written in PL/I,
the system could eventually become part of
an exportable RLIN, providing an enor-

mously flexible tool for bibliographies,
alerting reports, and other special lists to

extend library services.
Even within the era of online catalogs,

there will always be a need for printed
products (or, in some cases, fiche equiva-
lents). The uses for specialized biblio-

graphic listings may well grow, and the
RRS is a powerful tool to meet such
needs. ■■
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Printing and the Online Catalog
Bennett J. Price

The ability to print catalog records is a feature unique to online catalogs—a
feature much appreciated by library patrons. What is to be printed and how it
can best be done are questions that have hardly begun to be faced. This paper
discusses the issues involved in offering printing for online catalogs and
weighs, in particular, the advantages and disadvantages of screen printing
versus remote printing. Certain other technical issues are also covered, partic-
ularly buffered versus unbuffered asynchronous printer ports.

The recent CLR online catalog user sur-

vey has confirmed what was obvious to

all—online catalog users want to print
what they see at the terminal. Indeed,
printing is one of those features unique to

the online catalog; our book, card, and mi-
croform catalogs only can be reproduced.
By offering printing we can enhance the
utility of our online catalogs considerably.

THE CHALLENGE

What should be printed? A title and a

call number, or a list of all holdings which
have the author United States? Should we

print the location and call number of every
copy in our library system including those
checked out, noncirculating, at the bind-
ery, or at a member library two hundred
miles away?
Obviously certain types of bibliographic

information may be unprintable. For ex-

ample, online catalogs that are not part of
circulation systems cannot print circulation
information. Circulation systems that do
not have subject tracings as part of their
database cannot print subject bibliogra-
phies. It seems safe to say that if a system
cannot get the information onto a screen it
will not be able to get it onto a piece of pa

per. Note, conversely, that certain lists are

virtually useless on the screen; a shelf in-
ventory needs a list of call numbers with a

tick next to those books known to be "not-
on-shelf." The same information on the
VDT screen is just about useless—at least
until portable cordless terminals become
available.

What to Print

But what do our patrons wish printed?
At the very least they will take whatever
they can get. But we should try to provide
for their needs (and our own) in some more

rational fashion. Simply think of the rea-

sons people use the catalog and the library.
They wish to locate and perhaps check out
a known item—the screen will notify them
of the item's status, but it would be nice to
have the call number printed on a slip of
paper. If they wish to locate several known
items then abbreviated author-title infor-
mation plus call number needs to be
printed. They may have a list of twenty
known items from which they wish to con-

suit or borrow whatever is on the shelf;
these patrons need a list of call numbers and
abbreviated bibliographic information,
sorted by call number, or, in some library

Bennett J. Price is senior systems analyst at the University of California Division of Library Automa-
tion.
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systems, sorted by branch and then sub-
sorted by call number within each branch.
Such a printout is a "picking list" that en-
ables an orderly stack search. Some users

will have a few good known items and will
want other works on the same topic; after
examining the subject tracings, these users

will then do a subject search. And some pa-
trons will wish to see all the editions of

Shakespeare owned by the library or want
a complete bibliography on World War II.
The patron who wanted a few call numbers

yesterday may want a two-hundred-item
subject bibliography tomorrow.
Print Formats

Many online catalogs could simply print
what they now display on the screen and
thereby do their patrons a great service. But
to fully integrate printing into the catalog
will take extra thought and effort. Consider
some of the opportunities awaiting us.

Many online catalogs have records that
span two screens; on paper such a record
ought not be split into two "screen images."
VDTs typically display lines 80 characters
in length while many printers can print
lines of 132 characters. A 132-character 14-
inch-wide line is certainly not easy to read,
but programming can enable two columns
of 60 characters to be printed on each page.
The sort order used to present records on

the screen may not always be the best when
records are printed. The pride of place that
we devote to call numbers may be inappro-
priate in records printed primarily for their
bibliographic, as opposed to their loca-
tional, value.
It may be desirable to print records

within the boundaries of a 3-by-5-inch out-
line; such records can be sliced up by the
user and integrated into an existing hand-
written card file. Only "cards" can be read-
ily used in personal bibliographies built up
over a period of months or years; printed
lists cannot be easily integrated into exist-
ing files. A 3 by 5-like printout does not

necessarily entail a catalog card look-alike;
some online catalog systems may not have
all the data elements necessary to produce a

typical card, while other systems may
choose to print all the data but in an order
and format very different from that which

we have come to expect on catalog cards.

Special Services
Libraries may wish to offer a current

awareness or SDI service to their patrons.
The library might each month print out re-
cent acquisitions in a subject area and mail
such lists to users. Online catalogs that pro-
cess LC-MARC distribution tapes could of-
fer an expanded service. Libraries would

help users establish an interest profile based
on certain class numbers, keywords, or sub-
ject headings. Ideally this sort of printing
would be done automatically. The patron,
after establishing a profile, need do nothing
more; certainly not sit at terminal every
month and press a PRINT button.
In the not-too-distant future, much of

this SDI activity and catalog inquiry will be
done remotely; patrons will use their per-
sonal computers to talk to our online cata-

logs. These personal computers will save
results on their floppy disks; printing then
becomes the problem of the PC's owner—
at least until libraries start to offer a floppy-
to-paper copy service.

THE RESOURCES

First, it is important to distinguish be-
tween two types of printing—screen print-
ing and remote printing. A screen printer
(or slave printer) is one that is connected to

one terminal and located near that termi-
nal. When a PRINT button is pressed, a

"picture" of the screen is transferred to pa-
per. This configuration will be familiar to
technical services staff who may have such
a printer connected to the back of an
OCLC or RLIN terminal. Ideally in this

configuration each terminal has its own

printer. It is possible, however, by use of a
switch mutually convenient to all terminal
operators, for several contiguous terminals
to share a printer. (When configured this

way the printout of the various operators
will be intermingled and must be manually
separated.)
Remote printing—the means by which

OCLC prints catalog cards for a library—is
well known to public service staff who
search Dialog, Orbit, BRS, etc. Here little
printing is done at the terminal, even if the
terminal is a printing terminal. Instead,
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once a search is successfully completed, a

PRINT command is issued. The system
then prints the results (often hours after the
search was completed) and mails them to

the searcher or the patron.
In sum, a screen printer is driven by a ter-

minal (which is in turn connected to a com-

puter) while a remote printer is directly
driven by (and connected to) a computer.

ADVANTAGES
AND DISADVANTAGES

Speed
Two different kinds of speed must be

considered. One is printing time, the other
delivery time. The types of printers most

likely to be used for screen printing print
anywhere from 30 to 200 characters per
second (cps) and cost from $200 to $2,000.
These typically use daisy wheel or dot ma-
trix print mechanisms. A remote printer,
one driven directly by a computer rather
than by a terminal, typically prints from
200 lines per minute (1pm) to 10,000 lines

per minute, costs anywhere from $3,000 to
$150,000, and uses print chains or bands,
or laser technology. While 200 1pm may be
about the same speed as 200 cps, this does
not mean that a fast dot matrix screen

printer and a slow print chain remote

printer will do the same amount of print-
ing. The remote printer works virtually full
time while a screen printer may sit idle
much of the time as patrons learn to use the

system, read what is on the screen, take
notes, etc.
Although most remote printers are faster

than screen printers by an order of magni-
tude, this may not always help our patrons
much; we also must consider delivery time.
A screen printer may take several seconds to
print one screen; the patron then walks

away with printout. The remote printer
may be able to print the same information
in a fraction of a second but it may take
minutes, hours, or days for the patron to get
the piece of paper. On the other hand, a

screen printer might take 5 to 20 minutes

(or even much longer) to produce a bibliog-
raphy of 200 items, each 600 characters
long. (For reference, most VDT screens dis-

play 24 lines of 80 characters, or 1,920
characters.) This is wasted time for the pa

tron who might well prefer to receive this

printout in the mail after a wait of several
days.
Quality
Generally speaking, if the cost of the

equipment is held constant, as speed goes
up, print quality goes down. IBM ball writ-
ers (and other electric typewriters) print at
about 15 cps; daisy or thimble wheel

printers (capable of letter-quality printing)
typically print from 30 to 60 cps. To attain

speeds above 60 cps when screen printing,
dot matrix printers are used, whether im-
pact, thermal, electrostatic, or inkjet.
Printers with print chains or print bands

(the sort most commonly used for remote

printing) impress fully formed characters
onto the page. Their character sets are of-
ten identical to those found on office type-
writers and, if loaded with film ribbons
rather than cloth ribbons, their printing is
often of letter quality. With long-lived
cloth ribbons, their print quality lies some-
where between that of a letter-quality
typewriter or printer and a dot matrix

printer.
Some remote printers use laser technol-

ogy and are capable of very high quality
printing at quite high speeds. Because of
their high-quality output, many laser
printers are designed to use cut sheets, (8.5
by 11, e. g.) rather than tractor feed fanfold
paper. Some laser printers can print on

both sides of a page.
The ALA character set is available on

some higher-priced dot matrix printers and
some print chain and laser printers.

Privacy
Screen printers deliver their paper di-

rectlv to the user; no log on or sign on is
needed to identify the printout for subse-
quent handling, distribution, delivery, or
mailing.
Convenience

For the librarian, screen printing will of-
ten be inconvenient since there will be rib-
bons and paper to replace, trash to throw
away, and paper jams to clear. Moreover,
there may be numerous printer break-
downs. A remote printer will generally take
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these tasks off of the shoulders of public ser-
vice staff and burden back-room staff in-
stead. On the other hand, while it is possi-
ble to operate remote printers on a

burst-it-yourself basis, in all likelihood li-

brary staff will have to burst and distribute
remote printout. This distribution may in-
volve envelope stuffing and mailing ex-

penses.
For patrons, screen printing "while-u-

wait" will generally be most convenient
since a return visit is not necessary. When
large amounts of printing are needed, how-
ever, it may be more convenient for the pa-
tron to have it done remotely and then
mailed.

Noise

Most printers are quite noisy. Accessory
soundproofing hoods, which cost from
$100 to $500, dampen the noise considera-
bly but are far from perfect. Thermal
printers use the quietest technology. (Their
special heat-sensitive paper, however, is
about 1.5 times more expensive than con-

ventional paper. Moreover, it comes in roils
of 300 feet at most while fanfold paper
comes in much longer lengths; the exact

length is dependent upon the weight of the
paper. The longer the paper the less often
the printer will run out of it.) Remote
printers, no matter how noisy, can usually
be put somewhere where they will not be
intrusive. Screen printers should be close to
the patron's terminal. Coincidentally,
while all printers take up space, screen
printers need space in public areas.

Control

Users can see what is happening at a

screen printer. If the bibliography proves
truly irrelevant, printing can be stopped
and the search redone. If the paper jams,
the patron knows it immediately and can

have it fixed or go to another machine. Ad-
ditionally, with control comes

responsibility—screen printing may deter
some patrons from printing dozens of pages
since the patron must sit at the terminal un-
til printing is completed. In remote print-
ing, on the other hand, once a patron has
issued a PRINT command to the computer
control is lost. If the search proves faulty
and delivery takes inordinately long, the

patron will have to return to the library to

redo it.

Costs

First, for comparable quantities of out-
put, the cost of one high-speed remote

printer should be compared to that of sev-
eral lower-speed screen printers. It is possi-
ble, of course, that the printers are already
owned. Printing terminals used for data-
base searching can often be connected to a

video terminal and used as a slave (i.e.,
screen) printer. Similarly, online catalogs
running on municipal or campus main-
frame computers most likely already have
remote printers attached. Turnkey circula-
tion systems often have printers; they may
be able to be used for bibliographic pur-
poses.

Second, to the cost of hardware must be
added salaries for analysts, librarians, and
programmers who will implement special
printing formats, whether these formats
are designed for screen printers or remote

printers. If the screen printer simply copies
exactly what is on the screen, these salaries
will not be necessary.
To these substantial start-up costs must

be added paper and ribbon charges, rou-
tine and reactive maintenance charges,
possible mailing and distribution costs.
Such costs should not markedly differ
whether remote printing or screen printing
is offered provided both systems are print-
ing the same number of pages. The com-

puter that schedules and queues printing
jobs for a remote printer can easily calcu-
late a billing charge. Similarly, it is possible
to add coin-operated vending to screen

printers, (twenty-five cents for five minutes
perhaps); these cost-recovery efforts raise
once again the question of fees for service.
Unlike database searching, however, these
fees are not simply being passed along.
Whether or not printing will be considered
a library service as basic to the library as

lending books or maintaining a catalog re-

mains to be seen.

Accessibility and Service

It is obvious that screen printing is faster
than manual transcription, but this does
not fully exhaust the service implications
caused by the addition of a screen printer.
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While it is likely that a screen printer will
speed catalog traffic and allow fewer ter-
minals to be used in a given location, this
may not always prove true. First, while pa-
trons in the past might jot down notes on

half a dozen books while looking through
the screens for two dozen, the addition of a
printer may result in their inspecting and
printing all two dozen with very little sav-

ing in terminal time. In libraries that are si-
multaneously maintaining online catalogs
and card or microform catalogs, the addi-
tion of a printer may add to the number of
online catalog users rather than simply
speeding up those already using terminals.
Consider, too, that the addition of a printer
may just move the waiting queue from the
more numerous but printerless terminals to
the less numerous terminals with printers.

Screen printers may also adversely affect
a system's response time because the termi-
nals to which they are connected demand
far more data in a given time than do other
terminals. Printerless VDTs spend much of
their time being read by humans rather
than communicating with a computer. Re-
mote printers, on the other hand, can be
scheduled for night or weekend periods
when computer or telecommunications use

is light, provided the library is willing to in-
stitutionalize such delay.
Other Considerations

In as much as these functions are less di-
rectly related to the public's use of online
catalogs, I merely mention them; their fi-
nancial implications are clear.
Printers, whether screen or remote, may

be able to support other library activities.
Today ILL/ILB transactions and acquisi-
tions activities require printing support.
Additionally, it is useful to be able to print
subsets of the catalog to aid in collection de-
velopment. Tomorrow we will need to sup-
ply paper copies from electronic databases
and document delivery systems. Add, too,
the increasing use of microcomputers to

store and manipulate down-loaded infor-
mation from the large commercial data-
base searching services. Once manipu-
lated, this down-loaded data will need to

be printed. Word processing systems some-
times run on the same computer as online
catalogs; these systems also need printers.

TECHNICAL
COMPATIBILITIES

This section discusses certain often over-

looked technical points in planning print-
ing for online catalogs. Programmers and
analysts should find it generally useful. Li-
brarians without a computer background
will find the discussion of buffered and un-

buffered printer ports important.
There are two basic types of RS-232-C

ASCII asynchronous printer ports on the
back of terminals—buffered and unbuf-
fered.

Buffered Ports

Buffered printer ports (such as those found
on the OCLC Beehive 105 and RLIN Zen-
tec ZMS 90) store the contents of the screen
within a small buffer memory inside the
terminal. When the PRINT button is

pressed, the contents of the screen, as repre-
sented in the buffer, are sent to the printer.
A buffered printer port requires the data to
he on the terminal screen before it is sent to
the printer. Often the terminal will not be
able to accept new data from the computer
while it is sending data to the printer. The
practical consequence of this is that print-
ing must be done a screen at a time; a com-
mand like PRINT 1-25 (and wake me when
you're done) most likely cannot be issued;
rather, each record must be put on the
screen by the patron, and then printed by
the patron. At the very least this will sub-
stantially increase the time it takes to re-

trieve and print records.
One advantage of the buffered printer

port is that it permits the printer to operate
at a baud rate different from that of the
terminal—an important consideration for
printers with limited baud rate and buf-
fering capabilities. The other major advan-
tage of the buffered printer port is that it
permits the modifications that a keyer has
put on the screen to be printed—clearly a

necessity in any technical processing system
using a fill-in-the-form approach.
Note, too, that some terminals with buf-

fered printer ports send a signal to the host
computer just before they start sending
data to the printer. This signal (X-OFF, for
example) is designed to tell the host com-
puter that the terminal is busy with other
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business; such signals can cause problems
for some computers and their telecommu-
nications handlers.

Unbuffered Ports

An unbuffered printer port operates at

the same data rate as the terminal and sends
data to the printer as it arrives on the
screen. As a consequence, printing is faster
with unbuffered ports than with buffered

ports since the data goes without interrup-
tion from computer to terminal to printer.
Some terminals allow data to be sent to the

printer port while not changing the con-

tents of the screen. For example, a menu of
command options can remain steadily on

the screen while data is being sent to the
printer. With such an unbuffered printer
port either (1) the printer must have buf-

fering, or (2) the printer must print at least
as fast as the terminal's data rate, or (3) the
computer/terminal/printer combination
must be able to accept a signal from the
printer that in effect says "stop sending
data until I catch up—I'll let you know
when I'm ready to accept more." Such a

signal can either be the change of state of a
Printer Busy or Printer Ready pin or may be
special control characters (X-On and X-
Off, e.g.) sent by the printer to the termi-
nal. The terminal must be able to respond
to such a signal and relay it to the host com-
puter or communications controller. Much
equipment cannot do this.

Terminal-Printer Compatability
Yet another difficulty can arise when a

printer receives certain Escape and Control
characters that have been embedded in the
data stream in order to control the VDT.
Escape J, for example, is used to clear the
screen of many different brands of VDTs; it
also makes at least one brand of printer go
offline. Linefeeds (Control ]) can be sent to
the terminal (and subsequently to the
printer) by the host or they can be gener-
ated within the terminal after receipt of a
Carriage Return. The printer, if it does not
receive Linefeeds from the host, will have

to generate them itself; some printers can-

not do this.
Another problem, different in source but

similar in effect, can arise when lines ex-

ceeding eighty characters are sent to termi-
nals lacking wraparound capability. On
such terminals, characters past the eighti-
eth will not appear on the screen; they will,
generally speaking, be passed along to the

printer however.
It is possible, moreover, to add printers

to terminals that lack a printer port or that
have an unsuitable buffered printer port.
The ground and receive data pins of the

printer (#7 and #3) can be attached to the

ground and receive data pins on the termi-
nal (#7 and #3); other printer pins may
have to be strapped together as well. The
Online-Offline button of the printer is then
used to turn the printer off and on. In some

systems, however, the terminal must be set

to half-duplex or local echo; in such systems
the printer will only print half of the
"conversation"—that from host to termi-
nal. What is keyed onto the screen will not
be printed.
In sum, it is fairly easy to get a printer

and a terminal to somehow work together
and thus provide printing of some sort in

some way. It may be impossible, however,
to get certain equipment to work together
in the desired manner. Instruction manuals
are of some help but it is imperative to actu-
ally try out the terminal-printer combina-
tion while it is connected to a particular on-
line catalog system. Such a trial is the only
assurance that a printer will do what is

wanted.

WHAT TO DO

From the preceding, I hope it is clear
that no method of printing is universally
best. The optimum solution for many li-
braries may be to use both screen and re-

mote printing; other libraries may find one

method or other wholly suitable. Of
course, costs must be figured into the whole
picture; what is best may simply cost too

much. ■■



21

Identification and Evaluation of
Software for Microcomputer-Based
In-House Databases

Carol Tenopir

One of the most important aspects of creating an in-house database using a

microcomputer is the choice of software. There are an increasing number of
software packages available that are appropriate for library databases, but
the choice of the one that best meets your needs is not always simple. This
paper examines the growing literature on the topic to provide help in the iden-
tification of microcomputer softwarefor library database applications and to
assist in the evaluation process. Appendixes list selected microcomputer soft-
ware directories and specific software packages.

INTRODUCTION

In-house online databases, created by a

library or information center to meet the
special information retrieval needs of its cli-
entele, are becoming increasingly popular.
These databases serve many purposes.
They can replace print versions of such lo-
cally created tools as referral directories,
indexes to vertical file materials, or ab-
stracts of literature on a specific topic. They
can be indexes to special types of materials
or collections (e.g., audiovisuals, engineer-
ing drawings); full text or abstracts of inter-
nal corporate reports; or a central access
system for all of the information resources
in the information center. What in-house
databases have in common is that they are

all created with the library's own unique
constituency in mind. The databases are

created for a given situation and thus tend
to be narrowly focused and very patron-
oriented. They offer online retrieval to ma-

terials that are sometimes accessible no-

where else; allow easy updating of often
rapidly changing information; and provide

increased control over all information re-

sources.

Until recently, however, the high costs of
hardware made in-house databases out of
reach for the small information center. The
proliferation of small, powerful, but rela-
tively inexpensive microcomputers since
the late 1970s is changing this, and many
managers of small libraries or information
centers are now creating (or considering)
online information retrieval systems for in-
house materials.
The creation of an in-house database is

not merely a matter of identifying the ap-
plication and purchasing a microcom-
puter. Many decisions and plans must be
made to create a successful database sys-
tern, both in conjunction with and inde-
pendent from the hardware choice. Some
of the most important of these decisions re-
late to software, for poor software can cost
information managers and end users more
than the cost of the hardware in terms of
wasted time, extensive modifications, and
frustration. Without good software that is
suited to the application, the system will

Carol Tenopir is assistant professor, Graduate School of Librar\ Studies, University of Hawaii at Ma-
noa.
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never perform as it should. Appropriate
software is so important that many experts
urge potential microcomputer users to first
shop for software to meet their needs, then
purchase hardware that can run this soft-
ware.'
Information managers must decide

whether to purchase a prewritten, off-the-
shelf software package, lease or purchase a

hardware/software turnkey package, write
their own programs, or have custom pro-
grams written for them. They must be fa-
miliar with existing packages in order to see

all options open to them. Finally, they must
feel comfortable with their ability to evalu-
ate the many choices in order to develop or

select the software that best meets their
needs.

Unfortunately, no definitive formula for
choice of microcomputer software for in-
house databases is possible because soft-
ware choice is ultimately dependent on
each individual situation. The literature on
the topic is sparse and uneven in quality,
and "most reports deal with isolated tech-
niques and system features."" There is a

growing body of literature, however, that
can provide help in choosing software for
the creation of a microcomputer-based in-
house database in the information center.
This article will review and evaluate that
literature, including sections on purchasing
versus programming; directories of soft-
ware; evaluation of software; and sources

for software descriptions or reviews. It will
not discuss literature that deals only with
microcomputer characteristics or choice of
hardware, nor will it include most descrip-
tions of specific in-house database applica-
tions. Literature from related fields will be
included only as it supplements the library
literature.

PURCHASE OR PROGRAM

One of the first software decisions that
must be made is whether to purchase a pre-
written software package, lease or pur-
chase a turnkey system, or create custom

programs. Custom-created programs may
either be written by the library or data
processing department staff or by consul-
tants hired for that purpose.
The debate over whether to purchase or

program is not unique to microcomputer
systems, but it surfaces repeatedly with mi

crocomputers because they have been sold
as "personal computers" that are especially
easy to program and because commercially
available microcomputer software has the
reputation of being poor.
Until very recently, little microcomputer

software for library applications was avail-
able, so programming in-house may have
been the only alternative. As recently as

1980, the fact that there was little software
for libraries and information centers was a

real problem in the use of microcomputers
in libraries. Pratt said in that year, "There
does not seem to be anything presently on

the market aimed at libraries. Thus it is

necessary for libraries to write, or have
written, their own programs for their own

purposes."
3

Lundeen noted in 1980 that "much of the

applications software being marketed for
micros is of mediocre quality, and it is often
very poorly documented. The librarian ea-

ger to use a micro in a library application
will usually have to write (or have written)
the software to do the job."

4 Lundeen went
on to point out, however, that "the librar-
ian who is contemplating using micros to

automate should realize that the program-
ming is not likely to be a trivial task. Soft-
ware may well cost much more than the

system hardware.'"
Pratt also realized that the complexity of

many library applications complicates in-
house programming. He believed "it is un-

likely that any library would have suffi-
cient in-house capability to develop an ade-
quate system. To have one custom-

designed by outside consultants will proba-
bly prove more costly than acquiring one of
the already available commercial turnkey
systems."

6

In the last year, a growing recognition of
the complexity of the in-house database

programming task, together with an in-
crease in the number of available software
packages and turnkey systems, has led to a

swing away from recommending custom-
ized programming. In spite of Rowat's fear
that "packages suitable for use in libraries
will not be developed by the commercial
sector until the library and information
market is perceived to be one of sufficient
coherence and size to warrant the consider-
able investment needed,'" more and more

writers are realizing that "an astonishing
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number of companies. . . are now compet-
ing frenetically to anticipate and fulfill all
conceivable needs of consumers of soft-
ware," including libraries.

8 The number of
packages suitable for creating in-house
databases has grown tremendously in the
last year. The introduction of the de facto
standard operating system CP/M, together
with the availability of standard higher-
level languages on microcomputers, has al-
lowed the proliferation of prewritten soft-
ware packages.

9

Programs for in-house databases are

complex and expensive to develop, making
it less advantageous to do in-house develop-
ment when something good is available

commercially. Complicated "total library
systems" are compared to home building in
Small Computers in Libraries.

These total systems are much too elaborate and
complex to consider writing them "in-house," at
least for libraries that do not have NLM-style
budgets. This is not to imply, as some think, that
computer programming "is too complicated for
librarians". . . . It's not that librarians can't
write complex programs, it's that doing so is not
their job.
You could build your own home, but hardly

anybody does. It's simpler, and probably
cheaper, to have somebody else build it.

1 "

The Library Systems Newsletter esti-
mates that programming costs more than
80 percent of the total cost of developing a

new system.
11 This article cites another dis-

advantage of doing your own program-
ming or having it written for you—"the
customer pays directly for the developer's
mistakes. In contrast, when one purchases
a software package from an established
firm, one normally gets a working product
that has already been installed and which
can be investigated before purchase."

"

Rorvig, in his 1982 book Microcom-
puters and Libraries, takes exception to the
trend away from in-house programming
when he states that "the best way for librar-
ians to get the software they need is to learn
BASIC or other languages and then to pro-
gram functions for themselves. ... In the
final analysis librarians will not receive the
applications software of greatest benefit to
their institutions unless they themselves
learn to program microcomputers. This is
not as formidable a task as it might first
seem." 11

These statements are not in tune

with the growing current consensus and
were met with an outcry of dissension.
In a review of Rorvig's book, Gordon

says that for librarians to write their own
application programs is "neither a practical
nor financially feasible approach." She
points out that "major computer manufac-
turers . . . spend two thirds of their engi-
neering dollars on software development;
and typically 30 percent of a large corpora-
tion's total data processing budget is spent
on software." 11

Clearly, small libraries can-
not afford such an investment.

Schuyler advises that the "expertise
needed to program a sophisticated applica-
tion is quite substantial; the time necessary
is considerable." He goes on to warn that
"information such as this, written with a

tone of authority, may set the reader on the
wrong path from which it may be time con-
suming (and therefore costly) to recover."

15

Even favorable reviews of Rorvig's book
by Grosch and by Pratt take exception to his
opinion on programming. Grosch advises,
"It still is true that a certain class of serious
professional users will find that they must
do some software development; however
many librarians will find an assortment of
software to enable them to use their micro
as a professional support tool." 16

Pratt warns:

Except under unusual circumstances this [writing
your own program] is not a good idea. The writ-
ing of a fully debugged and operational system to

perform any library task is not something to be
undertaken without a strong commitment of re-
sources and time. It is difficult to do, especially
by inexperienced programmers. Librarians sim-

ply do not have the time to become good pro-
grammers in addition to their normal duties. 17

The consensus in the library literature
seems to have changed in two years to favor
the purchase of existing microcomputer
software or turnkey systems rather than de-
veloping programs from scratch. This may
not always meet every need in all situa-
tions, however. Turnkey systems especially
allow no local modifications, and the appli-
cation must be tailored to meet the con-

straints of the software. A middle ground
that combines both options is often desir-
able.
Modifying an existing software package

to meet individual needs may provide the
best of both options. Kelley recommends
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purchase of "modular software" for appli-
cations that are "fairly complex and

unique." Modular software is defined as a

"program that acts as a tool, enabling
someone with very limited programming
skills to develop useful programs which are

somewhat specific to the user's situation."
Ih

Database management systems (DBMS)
are well-known examples of modular soft-
ware.

The literature contains many descrip-
tions of DBMS software, including exam-

pies of libraries or information centers that
have adapted different DBMS programs for
the creation of in-house databases. (See, for
example, Small Computers in Libraries.)
The DBMS literature is too extensive to be
covered completely in this article, but the
adaptation of DBMS for use in libraries is

addressed, as DBMS software allows infor-
mation managers to create customized
database systems without having to do ex-

tensive programming. There are many
commercially available DBMS programs
suitable for library/information retrieval
applications to varying degrees. Kelley be-
lieves a "DBMS program is the most impor-
tant piece of software one can purchase.'

11

Another, more difficult, way to combine
prewritten software and customized pro-
gramming is to purchase a package written
in a known programming language and to
write additional routines "to layer over the
preprogrammed ones.""' The problems
with this approach are that the information
center must then also be responsible for
programming and that modification of an
existing program may affect other parts of
the program in unexpected ways. Plans for
any such modifications should be made
cautiously.
If prewritten software is the best option

for the creation of microcomputer-based
in-house databases, how can information
managers find out what is available? Vick-
ery and Brooks saw the need for a directory
of available software for use in libraries in
1980.Even in January 1982, there was

"no easy way of discovering what software
was available.""" Garoogian calls this a

variation on the familiar library problem
of bibliographic control.""3 In the last year,
several publications have appeared that
help to meet this problem.

SOFTWARE SOURCES

Until 1982 there were no microcomputer
software directories targeted to library or

information applications, although there
were directories of microcomputer soft-
ware applicable to other special interest ar-
eas (notably education and business). Sev-
eral general microcomputer software
directories have had to serve the informa-
tion manager's needs. Myer's 1982 book in-
eludes an annotated list of software directo-
ries of all types. Garoogian covers sources

for identification of software (pre-1982) in
her article in the premiere (February) issue
of Software Review.
Datapro Directory of Microcomputer

Software began publication in 1981. In its
section on "Data Management and Data-
base Management," it includes informa-
tion about DBMS, file management, stor-
age and retrieval, and specialized storage
and retrieval software packages. Small Sys-
terns Software and Services Sourcebook de-
scribes more than thirteen hundred small-

computer software packages. International
Microcomputer Database is available on-

line via DIALOG. It is a combined online
file that includes the International Mini-

computer Software Directory and the In-
ternational Microcomputer Software Di-

rectory and describes more than ten

thousand commercially available software

packages. Management Information Cor-

poration, Cherry Hill, New Jersey, pub-
lishes an annual survey on small business

computers, peripherals, and software.
Many other microcomputer software di-

rectories include only programs for a spe-
cific type of computer or operating system.
(See, for example, The IBM Personal Com-

puter Software Directory, Farmingham,
Mass., International Management Ser-

vices, second quarter, 1983.)
Database management system software

for microcomputers is included in general
DBMS directories, notably A Buyer's Guide
to Data Base Management SysteJ7is
(Delran, N.J.: Datapro Research Corp.)
and Datamation magazine's regular DBMS
software surveys. Appendix A lists some

general microcomputer software sources.

These general directories include more

software packages that are inappropriate
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for library applications than are appropri-
ate. They therefore provide an information
glut and can be frustrating to use. Recently
published directories that are limited to li-

brary applications software are briefly re-

viewed by Tenopir.
24 These directories are

a welcome addition to the field and will be
examined more closely here. Publication
information for each is given in appendix
A.

Online Micro-Software Guide and Di-

rectory: 1983-84 includes descriptions of
more than seven hundred microcomputer
software packages, ninety of which are

database management systems. A chart

compares the major features of the most

popular DBMS packages, although not

enough information is given to allow real
evaluation.
Information for each package includes:
• name, address, phone number of com-

pany
• contact person
• software name and version and date

released
• cost
• applications
• operating environment
• hardware requirements
• documentation (a list and prices but

nonevaluative)
• product description (several descrip-

tive sentences)
• where purchased.
The arrangement of the Online Micro-

Software Guide is alphabetical by com-

pany, with indexes bv software name and
producer. An addendum provides a much-
needed index by applications, but an index
by operating systems or hardware would be
another useful addition.
The arrangement of this directory is

straightforward and easy to follow. Four

packages are listed on each page with a re-

duced typescript that keeps the size of the
total directory manageable but causes some
eyestrain.
A large number of microcomputer soft-

ware packages are added to the market
each month. Supplements to the directory
in October 1983 and 1984 include hundreds
of these new packages. The microcomputer
software market changes so rapidly, how-
ever, that a printed publication can never

be up-to-date. The Online Micro-Software
Guide and Directory is also available on-

line in a BRS as "File Soft."
A nice feature of this directory is the in-

elusion of nontechnical articles on various

aspects of software use and a bibliography
of articles on microcomputer software.
These additions make this directory more

than just a listing of hundreds of packages.
Micro Software Report: Library Edition

(Jeanne Nolan) came out in July 1982. This

directory contains almost three hundred
software packages, approximately sixty of
which are DBMS. It does not claim to be se-

lective, so it is difficult to explain why there
are four hundred fewer packages in it than
in the Online, Inc., directory. One expla-
nation is that the Nolan directory is more

focused on the library market; the Online

directory contains many general-purpose
software packages that might be used in in-
formation work. Another reason is that in-
formation on packages in the Nolan direc-
tory was gathered from printed sources,
while Online contacted software vendors
directly.
Micro Software Report is arranged al-

phabetically by software-package name

with an index by application. Information
for each package includes:
• package name

• producer
• description (one to two sentences)
• equipment requirements
• source of reviews if any
• whether or not the review was favor-

able
• installations (this element is usuallv

missing)
• price
• address.
Citations for reviews is a nice idea that

was expanded in the fall of 1983 with the
publication of Microsoftware Evaluations.
(See "Software Description and Reviews,"
in this article.) No articles or guides to eval-
uation are included in the directory.
A 1983 edition of Micro Software Report

includes many new software packages, ad-
ditional review citations, an index to soft-
ware by producer, an index to producers,
and an index to software by type of equip-
ment. The new edition is better than the
first, since the first seems to have suffered
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from the hurry to get it out. Three pages of
addenda and errata arrived with the 1982
edition.
The Online and Nolan directories are

limited to microcomputer software for in-
formation work, but other directories of li-
brary/information software also include
some microcomputer software. Directory
of Information Management Software: For
Libraries, Information Centers, Records
Centers covers only commercially available
software packages for the creation of in-
house databases. Detailed information on

more than fifty packages includes:
• software name
• address and phone number of vendor
• contact person
• hardware and operating system envi-

ronment
• capabilities and components of the

package
• total price based on several typical li-

brary scenarios
• sample installations
• evaluative comments.
The information is more comprehensive

than that given in the two microcomputer
software directories because the scope of
this directory is limited to in-house data-
base software. A hardware index allows
ready identification of the microcomputer
packages. Additional lists of special appli-
cation software and general-purpose
DBMS suitable for information work in-
elude only name of package and address
and phone number of vendor.
The UNESCO Inventory of Software

Packages, to be published soon, will con-
tain descriptive and comparative informa-
tion about many software packages for in-
formation work. It will not be limited to

microcomputer software, nor will it be lim-
ited to software for one type of library ap-
plication, but it will attempt to be a com-

prehensive international summary of all
software for information work.
Information on software for this direc-

tory was solicited from libraries and infor-
mation centers around the world. Informa-
tion managers were asked to notify the
National Center of Scientific and Techno-
logical Information about computer appli-
cations in their centers. The information
about the software used in their applica

tions was then verified with the software
vendors. Locally developed software, as

well as commercially available packages,
will be included.
In addition to these directories, several

journals have published listings of library
applications software. Results of the second
annual survey of the library automation
market by J. Matthews in the March 15,
1983, Library Journal include a directory
of all active systems, including microcom-

puter systems. The October 1982 Software
Review includes descriptions of five micro-

computer packages for library applica-
tions. The July 1982 issue of Program pro-
filed several British software packages for
in-house databases. Monitor surveyed in-
teractive online software in April and May
1982. An early issue of the new periodical
Electronic Library will contain an interna-
tional directory of mini- and microcom-

puter software for library and information

applications.
Appendix A lists all of these directories

and periodicals that will help the informa-
tion manager identify software packages
for the creation of microcomputer-based
in-house databases. Other new directories
can be expected now that the microcom-

puter software market is growing so rap-
idly.

EVALUATION OF SOFTWARE

Software directories allow available
packages to be located, but they as yet pro-
vide little help in the evaluation of these

packages. This is in part because of the lack
of critical or evaluative information in the
directories, but it is also because, as men-

tioned earlier, software evaluation is so de-

pendent on individual situations. There is
no one best microcomputer software pack-
age for every library's in-house database

system because "best" will vary with vary-
ing needs. However, some general guide-
lines for software evaluation are applicable
to every in-house database.
The literature on evaluation of software

for library applications is still sparse, unlike
the extensive literature on educational soft-
ware evaluation. Library and general com-
puting literature does contain enough in-
formation to allow formulation of
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guidelines, however. In many cases, these
guidelines are not unique to microcom-

puter software selection. Many general
principles of selection of automated systems
or software evaluation for libraries are ap-
plicable to evaluation of software for
microcomputer-based databases.
The first step in any software evaluation

should be analysis of needs and preparation
of general specifications. Tenopir advo-
cates the preparation of formal, written
specifications whether or not they are re-

quired by the parent organization.
The exercise of identifying the library's needs and
determining specifications to meet these needs is
the best way to formulate specific questions to be
asked, to communicate needs to the vendor, and
to ensure that a software package will be able to

deliver all the things expected.
She goes on to outline the things that must
be included in the specifications. These in-
elude both general and specific library and
data processing requirements.
Matthews stresses that each information

manager must identify and emphasize "my
needs" before thinking about purchasing
microcomputer software.

2h "These require-
ments should be written and reviewed by
various shareholders in the selection pro-
cess."2 '

Emard cautions that the "first, and
maybe the most important, thing to re-

member when you set out on your quest for
software is to have your applications (or
your problems if you like) firmly in mind—
and preferably on paper.

"~s

Blair echoes these feelings when he advo-
cates that "you sit down with your staff and
outline several major needs before reading
the computer journals or visiting a com-

puter store.
" Jl The questions he suggests an-

swering in the initial phase are:

1. Is there any reason to store retrieval
from online database searches?

2. Will editing of reports and other doc-
uments be attempted?
3. Are there records that need cross-

indexing for retrieval via several keys?
4. Would exchanging files with several

other companies be advantageous?
5. To what degree would online ac-

counting and budgeting enhance opera-
tions?

6. Do statistics and graphs play a signifi

cant role in your reporting procedures?
7. Who will be in charge of the applica-

tion?
General guides to needs analysis and

specification writing for library automa-

tion projects are also applicable to the pur-
chase of microcomputer software. Mat-
thews' Choosing an Automated Library
System, Corbin's Developing Computer-
Based Library Systems, and Boss' Library
Manager's Guide to Automation are men-

tioned by Tenopir as some of the sources

that can help in this phase.
311

When the needs assessment is completed
and preliminary specifications have been
written, it is time to evaluate how individ-
ual software packages meet these needs.
Suggested evaluation strategy varies in the
literature from the extremely simple to an

involved process. Because the requirements
of software for in-house databases are com-
plex, the prices are usually higher than
other microcomputer software, and be-
cause so much staff time is involved in im-

plementing a database system, the evalua-
tion of software for in-house databases
should not be overly simplified.
Matthews summarizes possible evalua-

tion techniques for choosing any auto-
mated library system. He outlines five pos-
sible ways to approach evaluation:
subjective judgment, cost-only technique,
weighted-scoring technique, cost-

effectiveness ratio, and least total cost. 31

Subjective judgment follows no strategy
or set procedure and is not recommended.
The cost-only technique also should not be
used as it considers only which system has
the lowest cost and does not draw distinc-
tions based on priorities of system features.
Weighted-scoring allows distinction to be
made as to the relative importance of dif-
ferent features, but according to Mat-
thews, "This approach suffers because
there is no way to establish a meaningful
and understandable relative value among
the desired items, and, in addition, there is
no way to incorporate the system-life costs
for each vendor."32 In an attempt to solve
this perceived deficiency, cost-effectiveness
ratio divides the total systems cost of each
vendor by the sum of the weighted-scoring
score. The least total cost technique looks at
all present and ongoing costs of each system
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and assigns a dollar value to each feature,
allowing dollar comparison of all compo-
nents. No one of these evaluation method-

ologies is clearly the best way to evaluate
software packages. Evaluation should in-

corporate all of them.
Garoogian includes a lengthy discussion

on evaluation with many practical exam-
pies." Before the product and the vendor
are evaluated, she advises examining possi-
ble hardware or software constraints. The
software must be compatible with the com-

puter and peripherals in use, and possible
software constraints such as operating svs-

tern and programming language must be
identified. If these things do not pose a

problem in the individual situation, the
software characteristics can then be evalu-
ated.

Among the characteristics of the soft-
ware that should be evaluated are the fol-

lowing:
• How easy is it for users to interact with

the program?
• Instruction manuals should allow in-

teraction with the program. If not, will the
vendor provide training?
• Do modifications need to be made,

and, if so, do they require a programmer?
Will you receive new versions (releases)

of the program as they become available?
• Does the system have expansion capa-

bilities (e.g., modules)?
• Is complete and accurate documenta-

tion included? 54

Evaluation of the vendor is also impor-
tant. Gargoogian recommends answering
the following questions about the vendor in
the evaluation process:
• How long has the vendor been in the

software business?
• Does the vendor maintain a research

and development program directed at the
constant enhancement of the product you
are considering?
• Does the vendor have an active user

group?
• Can the vendor provide references for

the companies who use the software you
contemplate using?
• Can the vendor offer other packages

that interface with the one vou want?
• Does the vendor provide technical

support?

• Can the software be purchased "on ap-
proval"?
• Is there a warranty or some sort of

maintenance agreement?
31

Tenopir advises formalizing the evaluation

process by using some sort of form or check-
list to ensure consistency with the

weighted-scoring technique. Major areas

that should be examined and rated in the
evaluation include:
• vendor or producer
• software constraints and flexibility
• query language
• security
• output capabilities
• input capabilities and procedures
• documentation
• training
• hardware constraints
• costs.

Specific concerns to be considered in the
evaluation are discussed under each area.

56

Datapro Research Corporation includes
information on general evaluation of appli-
cation software in their Applications Soft-
ware Solutions. They too urge use of a stan-
dard questionnaire and rating form to

ensure consistent evaluation. They break
evaluation into a two-stage process—first
evaluation on a technique basis, then com-

paring the "survivors" on a "management
basis, including cost, timetable and risk."'

Datapro recommends paying close at-

tention in the evaluation to the following
considerations:

1. comparison of the capabilities of the
package with user requirements;

2. hardware constraints that may affect
use of the package;

3. software constraints such as operat-
ing system, compiler;

4. throughput timing, ease of installa-
tion, ease of operating, clarity of operating
instructions;

5. ease-of-use;
6. maintainability (including documen-

tation, programming language);
7. flexibility of the package in meeting

changing needs and growth.
1

Site visits and benchmark tests or demon-
strations are emphasized.
Other authors give hints to help with

evaluation of microcomputer software
without providing the level of detail in



Identification and Evaluation / Tenopir 29

Garoogian, Tenopir, and Datapro. Kelley
urges evaluators to preview the software if
possible, look for reviews in computer mag-
azines, and tap the experience of both ven-

dors and professional colleagues." MIS
Week advises securing modification rights
and paying careful attention to negotiating
performance guarantees/0
Blair emphasizes the vendor-user rela-

tionship. He says to look for such things as

the ability to get software updates, a ven-

dor hot line for customer questions, or a

company newsletter. He recommends see-

ing the package run on a hardware configu-
ration identical to yours if possible (with at
least a demonstration) and buying a copy of
the documentation before buving the soft-

41
ware.

Emard stresses building a relationship
with the computer store that sells software
and evaluating the store just as you would a

software package. (This approach will
work with general-purpose software, but
library-specific packages are generally not

sold through the computer stores.) He also
discusses at length the importance of docu-
mentation, suggesting the following evalu-
ation criteria:
• Is the manual of appreciable length?
• Are there any illustrations and de-

tailed examples?
• Is the documentation organized in a

coherent fashion?
• Is there an index?
• Are "cheat sheets" enclosed (i.e., cards

that summarize system commands)?
• Is there a glossary?

42

Boss also stresses the importance of com-
plete documentation, even with inexpen-
sive packages. He concludes that modifica-
tions are difficult to make without good
documentation, and new employees can be
trained more rapidly if the documentation
is good. 43

Matthews gives suggestions to help li-
brarians become wise microcomputer-
software shoppers. He advises reading the

microcomputer literature, but be sure to

insist that all jargon be explained by ven-

dors and ask them to show you how desired
features work rather than just asking if it
can be done. Reading and comparing ven-

dors' literature and software manuals will
also help in the evaluation process."

Dowlin believes that "service is the most

important element in selecting a system.
This service should not only cover hard-
ware repair and maintenance, but should
include software assistance and handhold-
ing. It is extremely important to have a reli-
able, and interested, local dealer."

41

Norris and Marincola's "Guidelines for

Developing an Online In-house Database

through a Commercial Vendor" are also

applicable to evaluation of prewritten soft-
ware or turnkey systems. Under "Selecting
a Vendor," they advise comparing:
• cost
• system/software capability
• support mechanisms
• responsiveness
• organizational features

• r • 46
• customer satisfaction.

All of these authors emphasize the im-

portance of the vendor and the
documentation—two things that are often
overlooked in practice. They also recognize
the importance of the opinions of col-

leagues and users of the packages. Personal
contacts at conferences, user groups, and
vendor lists of installations are all essential
to the evaluation process.
Other recommended evaluation criteria

vary but usually include such things as

hardware constraints, how the various fea-
tures of the software meet your needs, ex-
pandability, and the opinions expressed in
reviews or by colleagues.
Evaluation is not a simple process. It in-

volves time and rigorous application of con-
sistent criteria. Datapro summarizes the

problems with evaluation of applications
software:

Package evaluation is hard—each package has
hundreds, even thousands of features. No two

packages are alike, or even close. Each has its

strengths and weaknesses. It becomes mind-
boggling to compare packages in a rational
way.

4 '

Rational evaluation is not impossible,
however, and can be done successfully if
the proper commitment of time is made. If
evaluation seems too difficult or time-
consuming, it is also possible to get help in
this phase. Hayes emphasizes that the "con-
sultant's advice will be of even greater
value than ever before, since the array of al-
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ternatives will be vastly increased and the

complexity of effect upon the library
i >>48

deeper.
There are a growing number of both li-

brary and software consultants who can aid
in software evaluation. Also, there are now

many workshops being offered by SLA,
ASIS, graduate library schools, and others
on the identification and evaluation of soft-
ware for in-house databases.

SOFTWARE DESCRIPTIONS
AND REVIEWS

Printed descriptions and reviews of spe-
cific software packages help in the evalua-
tion process. Several new journals now fea-
ture reviews of microcomputer software for
in-house databases. (These journals are re-

viewed by Tenopir and Beisner.)
45 Two pe-

riodicals that are dedicated to microcom-

puters in libraries often contain

descriptions and reviews of software. Small
Computers in Libraries (SCIL) has been
published monthly since 1981. It is in a

newsletter format with short software re-

views often written by librarians who are

using the packages for their own applica-
tions. SCIL is up-to-date and easy to read
and is especially strong in descriptions of
DBMS software adapted to library use. It is
a valuable tool in the evaluation of micro-
computer software for library applications.
ACCESS: Microcomputers in Libraries is a

quarterly journal that includes articles on

software and library applications among its
longer subject-oriented articles. Unlike
SCIL, it publishes programs as well as soft-
ware reviews.
Other journals include information

about software for database and other li-
brary applications for all types and sizes of
computers. Softicare Review (v.l, no.l,
Feb. 1982) "seeks to provide an overview of
software products and the way they can be
used in library and educational settings."

5"

Software reviews are lengthy and inter-
mixed with substantive articles on all as-

pects of library and education software
management. The two Online, Inc., maga-
zines, Online and Database, now often
contain descriptive information about mi-
crocomputer software. Blair's "Micro
Magic column often features information

on database applications development and
software. His columns and articles are con-

sistently well written and easy to under-
stand. Online, Inc., is actively expanding
its coverage of microcomputer applica-
tions. Library Hi Tech, first published in
the summer of 1983, includes a column on

library software.
Three recent monographs include infor-

mation about specific software packages
for microcomputer-based in-house data-
bases. Grosch's Minicomputers in Libraries
and Rorvig's Microcomputers and Li-
braries both describe Warner-Eddison's In-

magic software, Cuadra Associates' STAR,
and the Cooperative Library Agency for

Systems and Services' (CLASS) Golden Re-
triever. (Rorvig's description of Golden Re-
triever is actually a description of the
CLASS serials control package, Check-
mate, one of many errors in his text.)
Grosch's book is about minicomputer sys-
terns but includes these micro packages.
Woods and Pope's Librarian's Guide to Mi-

crocomputer Technology and Applications
has information on all types of library ap-
plications of microcomputers, including
software used in more than four hundred li-
braries. It includes users' opinions of com-
mercially available microcomputer soft-
ware. It is also a good source for identifying
locally developed software that a library
will share with other libraries.
Appendix B lists some of the major mi-

crocomputer software packages for the ere-

ation of in-house databases as of spring
1983. DBMS not specifically aimed at the
information center market are excluded.
Proceedings of the International Online

Meeting, National Online Meeting, On-

line, Inc., yearly meetings, Aslib confer-
ences, and the American Society for Infor-
mation Sciencb twice-yearly meetings are

other fruitful sources for microcomputer
software descriptions. Increasingly, tradi-
tional library journals such as Special Li-
braries and Library Journal carry descrip-
tions of microcomputer database applica-
tions.
A publication from Nolan Information

Management Services is devoted to evalua-
tions of microcomputer software for infor-
mation work. Microsoftware Evaluations is
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a compendium of evaluations solicited
from current users of the software. Sample
screen displays and printouts highlight the
narrative reviews. This new publication
should be of great help in the evaluation
process.
Two new online databases, BRS/DISC

(Data Processing and Information Science
Contents) and DIALOG'S Microcomputer
Index, help with the location of general mi-
crocomputer software reviews that have
been published in the microcomputer jour-
nal literature. Both cover more than thirty
microcomputer periodicals.
In addition, there are a growing number

of business-oriented services that scan and
summarize the microcomputer literature.
PrimeStar, for example, offers a monthly
printed SDI service that scans most of the
micro magazines, in addition to general
business sources such as the Wall Street
Journal, Business Week, Fortune, etc.

Business Systems Update includes abstracts
and citations to articles about microcom-
puter business systems, general software so-

lutions, specific business solutions, turnkey
systems, outside services, specific business
topics, hardware news, and systems soft-
ware. Articles cover all types of special ap-
plications on microcomputers, not just
business applications.
Microcomputer Software Letter is an-

other of a growing number of new publica-
tions aimed at the microcomputers-in-
business market. It provides information
on new business-oriented software pack-
ages, how to modify prewritten programs,
and evaluations of different packages for

the same application. Like PrimeStar's ser-

vice, Microcomputer Software Letter is a

synthesis of longer articles found in the mi-

crocomputer and business literature.

CONCLUSION

Microcomputers are allowing even small
special libraries and information centers to

create in-house databases, but the success

of the system is very dependent on the soft-
ware chosen. Thanks to standardization of
operating systems, availability of higher-
level languages, and a growing software
market, many prewritten or turnkey soft-
ware packages are now available for
microcomputer-based in-house database
systems. These programs are complex and
often more expensive than other microcom-
puter software. Identification of all possi-
bilities and careful evaluation are thus im-
portant steps. Luckily, there are a growing
number of consultants, directories, and re-

views that can help with both of these steps.
No publication or consultant, however,

can create a magic formula to allow infor-
mation managers to choose the best micro-
computer software package. The various
new directories can be used to identify soft-
ware possibilities, but a clear understand-
ing of each situation together with a writ-
ten set of specifications are necessary in
order to use the tools and to evaluate the
software packages. Software choice is ulti-
mately a personal and somewhat subjective
process, but there is an increasing number
of guidelines and aids that can assist in this
important decision-making process.
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APPENDIX A. SOFTWARE SOURCES

Directories Specific to

Library/Information Applications
The Aslib library maintains a continuously up-

dated list of commercially available software

packages for library and information applica-
tions. Write to: The Librarian, Aslib, 3 Belgrave
Square, London SWiX 8PL, England.
Cibbarelli, Pamela; Tenopir, Carol; and Kaz-

lauskas, Edward, eds. Directory of Informa-
tion Management Software: For Libraries. In-
formation Centers, Record Centers. Studio

City, Calif.: Cibbarelli and Associates, Inc.,
1983. $45.
Information on commercially available soft-

ware for in-house databases.

Gordon, Helen, ed. Online Micro-Software
Guide and Directory. Westport, Conn.: On-
line. Inc., 1983. $40.
Directory and guide to more than seven hun-

dred software packages for all types of informa-
tion center applications.
Nolan, Jeanne, ed. Micro Software Report: Li-
brary Edition. Torrance, Calif.: Nolan Man-

agement Information Services, 1982. $49.95.
2d ed., 1983.
Includes descriptions of nearly three hundred

microcomputer programs of interest to libraries.
UNESCO Inventory of Software Packages. Tel-
Aviv, Israel: National Center of Scientific and
Technological Information, 1983. (P.O. Box

20215)
International software directory for informa-

tion work.

General Directories: A Selected List

Auerbach Software Reports. Auerbach Pub-
lishers. 2 v. Updated monthly, looseleaf. $475/
year.

A Buyer's Guide to Data Base Management Sys-
terns. Delran, N.J.: Datapro Research Corp.,
1974- . Updated annually. Selected from

Datapro 70.

Datamation regularly surveys software pack-
ages. Of special interest to information center

applications are: May 1982 "Application Soft-
ware Survey," December 1981 "System Soft-
ware Survey," and September 1981 "The
DBMS Market Is Booming."

Datapro Directory of Microcomputer Software.
Delran, N.J.: Datapro Research Corp.,
1981-

Datapro Directory of Software. Delran, N.J.:
Datapro Research Corp., 1975- . Updated
monthly, looseleaf.

Datapro 70. Delran, N.J.: Datapro Research

Corp. 3 v. $755/year. Updated monthly, loose-
leaf.
Guide to hardware and software.

ICP Software Directory. Indianapolis, Ind.: In-
ternational Computer Programs. Semiannual.
5 v. $65 per volume.

Minicomputer Software Quarterly. Wayland,
Mass.: Applied International Management
Services. Quarterly. $48/year.

Small Systems Software and Services Source-
book. Available from J. Koolish, Information
Sources, Inc., 1807 Glenview Rd., Glenview,
IL 60025. $135; $125 if prepaid.
Describes thirteen hundred packages.

Available online:
International Software Database. DIALOG, file
232.

File Soft, BRS.

Other Useful Sources
Access: Microcomputers in Libraries. P.O. Box
764, Oakridge, OR 97463. Quarterly, $11/
year.

The Electronic Library will devote one issue to a

directory of mini- and microcomputer soft-
ware. Learned Information Ltd., Besselsleigh
Rd., Abington, Oxon OX13 6LG, England.

Library Hi Tech. Pierian Press, P.O. Box 1808.
Ann Arbor, MI 48106.
Began summer 1983 and includes information

on software.

Monitor surveyed interactive online software in

April and May 1982. Learned Information,
Box 550, Marlton, NJ 08053.

Nolan, Jeanne. Microsoftware Evaluations.
Torrance, Calif.: Nolan Management Infor-
mation Services, 1983.
Evaluations of library-oriented microcom-

puter software by users.

Small Computers in Libraries. Graduate Library
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School, College of Education, University of
Arizona, 1515 E. First St., Tucson, AZ 85721.

$20/year.
Software Review reviews information applica-
tions software. Meckler Publishing, 520 River-
side Ave., Westport, CT 06880.

Available online:
BRS/DISC (Data Processing and Information

Science).
Microcomputer Index, DIALOG, file 233.

APPENDIX B. SOFTWARE PACKAGES

GOLDEN RETRIEVER

CLASS, 1415 Koll Circle, Suite 101, San Jose,
CA 95112, (408) 289-1756; or Capital Systems
Group,-Inc., 11301 Rockville Ave., Kensing-
ton, MD 20795, (301) 881-9400; or Gaylord,
P.O. Box 4901, Syracuse, NY 13221, (800) 448-
6160.

Operates on a TRS-80 Model II with three floppy
disk drives or a Winchester hard disk and 64K

memory. This package has been widely reviewed
in the literature and is in use in many libraries. A
demonstration disk can be obtained from CLASS
for $50. Software costs for a database of up to

forty-five hundred records are under $2,000.

STAR
Cuadra Associates, Inc., 2001 Wilshire Blvd.,
Suite 305, Santa Monica, CA 90403, (213) 829-
9972.

Operates on an Alpha Micro with a hard disk.
It has been described in the library literature and
is a powerful and highly regarded software pack-
age. It incorporates sophisticated searching fea-
tures of the large commercial systems and can ac-

commodate large or small databases. Software
price is approximately $20,000.

BRS/Search for Micros
BRS Software Group, 1200 Rte. 7, Latham,
NY 12100, (800) 833-4707.
Introduced late last year, this package is a mi-

cro/mini version of the powerful BRS/Search
software. It runs under the UNIX operating sys-
tern and currently runs on the Onyx and WICAT
microcomputers as well as PDP/11 and VAX

minicomputers. Software costs vary with the
hardware configuration but are in the
$5,000-$30,000 range.

INMAGIC
Warner-Eddison Associates, Inc., 186 Alewife

Brook Pkv., Cambridge, MA 02138, (617) 661-
8124.
A new CP/M micro version of the popular

minicomputer software, Version 1 of Inmagic for
micros was first available in April of 1983. Ver-
sion 2 runs on Televideo, Superbrain, and DEC
Rainbow micros; a version for the IBM Personal
Computer was introduced in the fall of 1983.
Cost for version 1 is under $1,000, plus $250 for a
separate report generator.
Other microcomputer software (mostly in the

$2,000-$3,000 range) for in-house databases in-
elude:

CARD DATALOG
DTI Data Trek, 121 W. E St., 2d floor, Encini-
tas, CA 92024, (714) 436-5055.
For any microcomputer with CP/M operating

system, it is based on the dBase II database man-

agement system (DBMS). Also includes acquisi-
tions, circulation, and series modules.

COMPUTER CAT
3005 W. 74th Ave., Westminster, CO 80030,
(303) 426-5880.
For Apple II Plus or Bell and Howell com-

puters.
GAYLORD System
Gaylord, P.O. Box 4901, Syracuse, NY 13221,
(800) 448-6160.
For Apple II Plus computers; includes acquisi-

tions, circulation, film booking, and the CLASS
Checkmate serials system modules.

SCI-MATE
Institute For Scientific Information, 3501
Market St., University City Science Center,
Philadelphia, PA 19104, (215) 386-0100.
Personal data management software for IBM-

PC, Vector 3 and 4, Apple II, TRS-80 Model II
with CP/M-80, $540. (Universal Online Searcher
software $440, or both for $880.) ■■
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A Comparative Evaluation of the
Technical Performance and User
Acceptance of Two Prototype
Online Catalog Systems*
Elliot R. Siegel, Karen Kameen,
Sally K. Sinn, and Frieda O. Weise

The National Library of Medicine (NLM) conducted a comparative evalua-
tion of two prototype patron accessible onlinecatalogsystemswithin thesame
operational environment. The study design provided for the assessment of
both systems on the basis of technical performance and user acceptance by
NLM's patrons and staff. This article describes the study's research strategy
and methods, some aspects of which are unique to the evaluation of online
information systems. Included is a description of verification and limits test-
ing that were used to determine and document the extent to which both sys-
terns met the technical performance requirements specified a priori for an
NLM-based online catalog. User acceptance was addressed in three ways,
each complementary in scope and methodology: a Sample Search Experiment
designed to provide control over potentially confounding variables; a Com-
parison Search Experiment intended to maximize the authenticity of study
conditions; and a User Survey characterizing users' catalog information needs
and searching behavior. The results of technical performance testing were

separately corroborated by a strong and consistent pattern of findings from
the three studies of user acceptance. Overall, users of the online catalog at
NLMare relatively infrequent library visitors and represent a broad cross sec-

tion of professional roles and occupations. Most users of the online catalog
come with subject-related information, are looking for books on a subject,
and search by subject. The decision to adopt one of the two prototypes tested
was largely based on that system's relatively superior performance in conduct-
ing subject-related searches that, as has also been reported recently in other
studies of online public access catalogs, is the most important determinant of
user satisfaction and acceptance of this new technology.

'Portions of this paper were presented at the
Fourth National Online Meeting, New York,
New York, April 12-14, 1983: and the Eighty-
third Annual Meeting of the Medical Library As-

sociation, Houston, Texas, May 27-June2, 1983.

BACKGROUND

Movement toward the design and devel-
opment of patron accessible online infor-
mation systems is receiving substantial im-

i7ii• *. n r> • i. i fenerations Research, Office of the Director; Karen Kameen isElliot R. Siegel is
K . Si„„ is assistant head. Catalog Section, Tech-librarian, Bibliographic Serv.ces Divisiom a

Medicine , Bethesda, Marvland. Frieda O. Weisen cal Services Division-all at the National Library oi lvieuicuic, ,
•

teas formerly assistant!,ead. Reference Section, Reference Services Division at NLM and ,s now assis-
tant director for Public Services. Health Sciences Library, University of Maryland, Ba timore.
No copyright is claimed on this article, which the authors wrote as part of their official duties as

employees of the U.S. government.
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petus from the nation's library community.
An important aspect of this trend is the in-

creasing availability of computer-based
public access catalog systems, developed ei-
ther as part of an integrated effort at library
automation or as a separate patron service.

The economic incentive is frequently sig-
nificant given the increasingly prohibitive
costs of maintaining, updating, and revis-

ing the conventional card catalog.
To the credit of the library community,

the proliferation of "homegrown" and

commercially available public access cata-

log systems has also seen the advent of sev-
eral noteworthy attempts at conducting
formalized assessments of these systems.
See, for example, the Council on Library
Resources' nationwide survey of user re-

sponses to public online catalogs,
1

Hildreth's detailed analysis of user inter-
face features,

2 and Markey's study using the
focus group interview technique with li-

brary patrons and staff.
3
However, as with

other studies of online information systems,
these frequently suffer from a methodolog-
ical weakness in which the confounding in-
fluence of a "novelty effect" can make even
a relatively poor system appear better than
whatever it is replacing. This is especially
true for single system studies, but it also ap-
plies to studies purporting to assess multiple
systems, but which for a variety of politi-
cal, logistical, or economic reasons are un-

able to examine the technical performance
and/or user acceptance of more than one

system within a single operational environ-
ment.

Recently, the National Library of Medi-
cine (NLM) was fortunate to be in a posi-
tion in which it was feasible to mount a

comparative evaluation of two prototype
patron accessible online catalog systems
within the same operational environment.
This study was intended to provide an ob-
jective, comparative assessment of the can-
didate systems, using the same physical
space, library staff, computer terminals,
database, and user populations. This paper
describes the study's research strategy and
methodolog}', some aspects of which are

unique to the evaluation of online informa-
tion systems. The major study findings that
led to the adoption of one of the two proto-
type online catalogs are summarized.

APPROACH

Initial study plans specified that the

study would be performed in-house over

the course of nine months. While this

placed a heavy burden on already busy li-
brary staff, we were in a position to draw

upon the unique technical skills and capaci-
ties of persons from nearly all divisions of
the library who were familiar with one an-

other and their respective job functions.
The learning curve for those involved was

probably shorter than if the study had been

delegated to an outside group.
In January 1982, the study group under-

took as its first task the specification of re-

quirements and capabilities of an NLM-
based online catalog system intended for
use by NLM patrons and nontechnical
staff. Existing publications and NLM staff
members were consulted. What resulted
was a detailed list of specifications that ad-
dressed the key areas of database content,
composition of records, search/access fea-
tures, user cordiality, and display features.
Each area was further categorized as to

whether a feature or attribute was to be

"required" for the prototype test version;
"necessary" for a fully implemented sys-
tern, but not required for the initial test ver-
sion; or "optional," its need not yet having
been determined for an NLM-based sys-
tern. These specifications were organized as

a "technical requirements" or criteria doc-
ument, against which the candidate online

catalog systems would be evaluated.
4

Two experimental in-house systems were
selected for test and evaluation based upon
their potential for meeting the technical re-
quirements as specified. They are CITE

(Current Information Transfer in English),
incorporating a user-friendly front end to

the CATLINE* system operating on the li-

brary's IBM 3033 multiprocessor; and the

public access catalog module of the ILS (In-
tegrated Library System), which, for this
study, uses the current contents of the

'Designed for staff access, CATLINE is used by
the library's reference and technical staff for in-
formation retrieval and file maintenance. At the
time of the study, the database contained some

225,000 current and an additional 245,000 retro-

spective machine-readable records for the li-

brary"s collection of printed materials.
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CATLINE database and operates on a ded-
icated Data General S230 minicomputer.
CITE and ILS are going research-and-
development efforts in NLM's Specialized
Information Services division and the
Lister Hill National Center for Biomedical
Communications, respectively.' In March,
the designers of both systems were re-

quested further to develop and equip their
prototypes to conform to the technical re-

quirements for an NLM-based online cata-

log. In the case of CITE—hereafter re-

ferred to as System A—this involved

continuing with the production and refine-
ment of new software. For ILS—hereafter
referred to as System B—the principal hur-
die was to create a functionally acceptable
database suitable for operational use by li-
brary patrons during the test period. This
involved the conversion of nearly one-

quarter of a million current (post-1966)
CATLINE records to MARC format, and
their loading and indexing on the host mini-
computer. The time allotted for these activ-
ities was very short given the planned dura-
tion of the study. System A was successfully
established and made ready for testing in

April, and System B in June.
Concurrently with the above, another

working group proceeded with the devel-

opment of context-specific online HELP fa-
cilities for both systems, printed instruction
materials, signs informing patrons of the

impending experiment, and modification
of terminals to highlight certain function

keys (e.g., RETURN), and disable others

(e.g., BREAK). A battery of six Hewlett-
Packard 2626A CRT terminals, with inter-
nal printers, was assembled immediately
adjacent to the main entrance of the public
catalog area. A separate working group fo-
cused on refinement of the preliminary
study design and construction of the several
data collection instruments that would be
used during the various phases of the study.
The study design provides for the inde-

pendent and comparative assessment of

System A and System B as to both technical
performance and user acceptance (i.e., ef-
fectiveness from the users' standpoint). The
assessment of technical performance deals

primarily with the systematic determina-
tion and documentation of the extent to

which the candidate systems meet the tech

nical specifications for an NLM-based on-

line catalog system, as defined by the study
group in its "requirements" document.
This approach has the virtue of making
known to the systems designers, in ad-
vance, the criteria against which their sys-
terns would be evaluated; ensuring that
both systems would be evaluated against
the same performance criteria; and ensur-

ing that if shortcomings were discovered,
documentation would be sufficient to iden-
tify clearly the weakness or malfunction
and, whenever possible, suggest a strategy
for improvement. In addition, "stress" or
"limits" testing would seek to elicit addi-
tional data on the outer ranges of system
search capabilities, should the above meth-
ods prove insufficiently sensitive to discrim-
inate between the two systems.
The concept of "user acceptance," while

more difficult to operationally define and
measure, is addressed in three ways—each
complementary in scope and methodology:
(1) a questionnaire User Survey character-
izing the nature of users' catalog searching
requirements, relevant demographic fac-
tors, and satisfaction with search outcomes
on Systems A and B, judged separately and
independently; (2) a partially controlled
but authentic Comparison Search Experi-
ment in which members of a smaller sam-
pie of library patrons conduct a search of
their own choosing—sequentially—on
both Systems A and B and briefly record
comparative system preferences in several
key areas relating to search outcome; and
(3) a controlled field experiment, the Sam-
pie Search Experiment, utilizing a panel of
NLM staff conducting equivalent—but
different—searches on both systems, simu-
lating representative uses of an online cata-
log. The Sample Search Experiment con-
trols for important variables that the
Comparison Search Experiment does not;
namely, the searcher's professional role/oc-
cupation, type of search performed, data-
base size, and a potentially confounding
"transfer effect" stemming from the con-

duct of identical searches on both systems.
The research strategy underlying this ap-

proach to user acceptance seeks to produce
a comprehensive data set pertaining to on-

line catalog use at the NLM; distribute
equitably and realistically the response
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Table 1. User Acceptance of System A and System B: Key Variables Measured in the Three Study
Methods

Study Variables

Sample Comparison
Search Search User

Experiment Experiment Survey
(n = 20) (n = 60) (n = 600)

Dependent Variables
Amount of information retrieved

Proportion of retrieved items judged relevant
Number of known relevant items retrieved
Time to complete search
Ease of system use

Satisfaction with search results
Satisfaction with terminal display
Satisfaction with online instructions, prompts,
help messages

Satisfaction with system response time
Overall satisfaction with system
Independent or "Predictor" Variables
Type of search performed
Professional role/occupation
Primary use for information
Frequency of library and catalog use

Prior experience with other computer systems
Age, sex, education
'Variable manipulated by experimenter.

burden among participating patrons and
staff; and weave across the three study
methods a common thread of similarly
worded questions relating to a core set of
dependent and independent variables (i.e.,
measures defining the nature and extent of
user acceptance of Systems A and B, and
definable user attributes or behaviors
thought to be potentially related to, or pre-
dieting, user acceptance and system prefer-
ence). Assigning these variables in an over-

lapping fashion across the three study
methods would, it was hoped, yield a high
degree of confidence in the strength and re-
liability of study findings obtained under
different experimental conditions with dif-
ferent user populations. Table 1 lists the
study's dependent variables and selected in-
dependent or predictor variables, and their
respective usage in each of the three study
methods. The approach taken is not unlike
that advocated by Shneiderman, who
makes a strong case for the use of controlled
field experimentation in the study of
human-computer interaction^

METHODS AND PROCEDURES

Data collection activities relating to the
user acceptance dimension took five
months, beginning with administration of

the System A User Survey of patrons and
staff in late April and May; administration
of the System B User Survey in early June
through August; conduct of the Sample
Search Experiment with staff in August;
and conduct of the Comparison Search Ex-

periment with patrons in September.*
Technical performance testing was carried
out by a separate data collection team dur-

ing the period July through September.
Assessing User Acceptance
Sample Search Experiment
The Sample Search Experiment pro-

vided the most effective control over poten-
tially confounding variables. In this experi-
ment, a panel of twenty NLM professional
staff, comprising librarians and nonlibrar-
ians uninvolved in the development of ei-
ther candidate system, was randomly se-

'It should be noted that hardware downtime,
both planned and unplanned, was the source of

several interruptions to the data collection sched-
ule. Prudent investigators will make allowances

accordingly, especially when attempting to eval-
uate prototype systems within an operational en-
vironment containing a heavy service obligation.
On the other hand, we were fortunate to experi-
ence a minimum of disruptions due to software
malfunctions.
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lected, assigned to one of two experimental
conditions (odd/even), and scheduled for
individual search sessions. Fourteen spe-
cially selected paired search queries, simu-
lating representative uses of an online cata-
log across six common search types, were
presented to each respondent for execution.
Each sample search pair was selected from
a larger group that had undergone thor-

ough pretesting on both candidate systems
using uninstructed searchers. Those as-

signed to the "odd" condition performed
the first half of the paired searches on Sys-
tern A and the second on System B ("even"
condition respondents used the two systems
in reverse order), thus respondents did not

repeat the same search query on both sys-
terns. While the order of system use varied

according to experimental condition, the
order of search query pairs remained con-

stant. Search query pairs were matched by
type (i.e., personal and corporate author,
conference, series, title, and subject), by
level of search difficulty, and by size of the

expected retrieval. Respondents were in-
structed to base their judgments of retrieval
relevance to post-1974 records to control
for the unequal size of the two systems'
database. Conduct of the Sample Search
Experiment took place in the NLM's public
catalog area where two adjacent terminals,
separately hard-wired to the System A and
System B hosts, were reserved for the exper-
iment. Following execution of each search
pair on Systems A and B, which was

stopwatch-timed by the experimenter, the
respondent was instructed to check rele-
vant records on the hard-copy printouts re-
trieved and to answer a series of structured
questions dealing specifically with system
preference when conducting that particu-
lar type of search. Upon completion of all
fourteen searches, global attitude measures

of user satisfaction and comparative system
preference were obtained. Individual,
open-ended interviews, probing specific
user interface features liked and disliked,
were also conducted by the experimenter.
The time burden for this in-depth system
comparison was high, averaging U/4 hours
per respondent.

Comparison Search Experiment
In contrast to the more controlled but

less realistic Sample Search Experiment,

the Comparison Search Experiment served
to maximize the authenticity of study con-

ditions. In this experiment, sixty library pa-
trons conducted a self-initiated search of
their own choosing on both System A and

System B. sequentially. The procedure was

that patrons entering the public catalog
area during randomly selected periods
were asked to participate in the experi-
ment; approximately 75 percent agreed to

participate. Each was assigned to one of
two odd/even experimental conditions;
"odd" numbered respondents began their
search on a terminal connected to System A
and "even" numbered respondents started
with System B. The experimenters, the
same two-person team conducting the

Sample Search Experiment, closely moni-
tored the respondents' searches and re-

corded them on hard-copy printouts for

subsequent analysis. The experimenters de-
termined when it was appropriate for re-

spondents to switch systems and repeat
their searches. They also conducted brief

postsearch interviews with each respon-
dent, using a subset of the same structured
questions used in the Sample Search Exper-
iment (see table 1). Total completion time
for each respondent, including a short ori-
entation to both systems, was under thirty
minutes.

User Survey
The User Survey was intended to provide

a detailed characterization of the informa-
tion needs and behaviors of the NLM's com-
puter catalog users and to indicate their ac-
ceptance of each candidate system. A
self-administered sixty-item survey ques-
tionnaire, requiring fifteen minutes to

complete, was given to all patrons and staff
who conducted a computer catalog search
during the test periods in which System A,
and later System B, were available for use
in the public catalog area. Initial plans to

counterbalance the availability of Systems
A and B (an ABBA design) and, thus, to
help ensure equality of the two user sam-

pies, were abandoned due to scheduling
difficulties and the need to adhere to a tight
study timetable. Also, the relatively limited
number of visitors to the public catalog
area precluded a sampling protocol—for
example, every tenth person—if the quota
of three hundred respondents per system
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was to be achieved. (A compliance rate in

excess of 80 percent was a plus in this re-

gard.) In all other respects, data collection
procedures mirrored those established for
the Council on Library Resources' (CLR)
noncomparative study of fifteen online cat-
alog systems.

8
Use of the CLR instrument,

slightly modified to provide more precise
demographic data concerning NLM's user

population, permits comparisons with the

findings of that study. The companion
CLR nonuser questionnaire was also ad-
ministered to a sample of three hundred pa-
trons who had not used either online cata-

log. However, its principal value for the
NLM study proved to be that of a control
instrument, indicating that despite the
nonrandom selection of catalog users sur-

veyed, they did not differ appreciably from
nonusers on such important demographic
variables as professional role/occupation
and frequency of library use.

Assessing Technical Performance

The assessment of system performance
was intended to be a comprehensive and in-
depth comparative examination covering
all categories of system features and attri-
butes:
• database contents (e.g., number and

type of records, currency)
• composition of records (e.g., author,

title, call number)
• search/access (e.g., searchable data el-

ements, indexes, truncation)
• user cordiality (e.g., prompts, menus,

HELP messages, leniency of punctuation
and spacing)
• display (e.g.. full and abbreviated rec-

ords, paging forward and backward).
Performance testing was carried out by a

two-person team highly skilled in and
knowledgeable about the technical aspects
of cataloging and online searching and who
were uninvolved in the design and develop-
ment of System A and System B. Because
these testing activities were time-

consuming and physically fatiguing, they
were carried out over an extended period.
Results were periodically reviewed to re-

solve discrepancies in findings and to en-

sure consistent interpretation of the recom-

mended procedures.

Verification Testing

Using specially constructed verification

protocols and checklists, each tester—

independently of the other—systematically
exercised both systems so as to verify the

presence or availability of all "required"
and (selected) "necessary" system features
and attributes, as specified by the study
group. They also documented, with de-
tailed annotation, the strengths and weak-
nesses of each system with respect to the
listed features and attributes. For example,
in the course of obtaining information on

the availability of prompts, the testers

noted all junctures at which a system auto-

matically generates prompts or HELP mes-

sages and those which must be user-

generated. Verification of user cordiality
also included testers' comments on the ap-
propriateness and clarity of all HELP mes-

sages.

Limits Testing

Deliberately complex and ambiguous
test queries were conducted for the purpose
of "stressing" the limits of both systems in

an effort to determine the systems' abilities
to handle a variety of potential search prob-
lems. These included common and com-

pound surnames, incomplete titles, and

long titles beginning with generic words.

FINDINGS

The results of technical performance
testing were separately corroborated by a

strong and consistent pattern of findings
from the three studies of user acceptance.
The major evaluation findings are summa-

rized below:
• Users of the Computer Catalog. Users

of the online catalog at NLM (survey data

merged for System A and System B users)
represent a broad cross section of profes-
sional roles and occupations: one-third stu-

dents, one-quarter researchers, and one-

tenth health care practitioners, with the

remaining third distributed across several
categories of "other." Most users of the on-

line catalog are infrequent visitors to the li-

brary: 80 percent report visiting monthly or
less often, and one-quarter are first-time
visitors. This latter finding underscores the
need for effective instructions, prompts,
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Table 2. Amount oj Information Retreived when Using System A and System B

% Respondents
Corresponding Questionnaire Items System A System B No Difference

Sample Search Experiment (n = 20)
"Considering only current items published since 1974,
in general do you think you found more of the
information you were looking for using..." 75 5 20

Comparison Search Experiment (n = 35)*
"Do you think you found more of the information you
were looking for using. . 71 18 11

User Survey (n = 600)
"In this computer search I found:
More than/all that I was looking for. . . 50 36 N/A
Some of what I was looking for. . . 44 49 N/A

Nothing of what I was looking for..." 6 15 N/A

*A total of sixty patrons participated in the Comparison Search Experiment; of these, thirty-five conducted
subject searches and were asked this question,

and HELP messages, inasmuch as most cat-

alog users will be novices. Such users are

also unlikely to benefit from quick search

techniques (i.e., use of a command lan-

guage rather than menus) that are better
suited to more practiced users.

• Characteristics of Catalog Searches.
Most online catalog users (53 percent) come
with subject-related information, are look-
ing for books on a topic (68 percent), and
search by subject or topic (57 percent). This
finding obtained in the User Survey and
confirmed in the Comparison Search Ex-

periment is consistent with other studies of

computer catalog systems; it is inconsistent
with studies of the conventional card cata-

log that generally report a proportionately
greater incidence of known-item search-

ing.' This may well represent an instance
in which the availability of a technology
conducive to subject searching has brought
about a behavior change in the user.

• Online Catalog versus Card Catalog
and COMCAT. The online catalog is

clearly preferred to the library's card cata-

log and computer output microform cata-

log (COMCAT). System A users preferred
the computer catalog to the card catalog in
higher numbers, with 91 percent of the Sys-
tern A users surveyed rating it "better,"' as
compared to 76 percent of the System B

users.* Among patrons who have used

"All User Survey findings in which System A and

System B are reported to differ have a statistically
significant chi-square value of at least p > .001.

COMCAT (50 percent of those surveyed),
preference for the computer catalog is

equivalent for System A and System B us-

ers, with 83 percent and 75 percent rating it
as "better."
• User Satisfaction with System A and

System B. A consistent pattern of findings
indicates that more information was gener-
ally found by users of System A. As shown
in table 2, 75 percent of staff users in the
Sample Search Experiment and 71 percent
of patrons in the Comparison Search Ex-

periment selected the searches performed
on System A as yielding more information.
Similarly, 50 percent of the System A users

as compared to only 36 percent of the Svs-
tern B respondents in the User Survey indi-
cated that they found "more than" or "all
the information" that they were looking
for.
Satisfaction with search results was also

higher among users of System A. Fifty-two
percent of the patrons in the Comparison
Search Experiment thought their search
results were most satisfactory on System A.
while 23 percent preferred System B and 25

percent indicated no difference. In the user

survey, 62 percent of the System A users

rated their search results as "very satisfac-
tory" compared to 39 percent of the System
B users; in the other extreme, only 4 percent
of the System A users rated their search as

"very unsatisfactory" compared to 10 per-
cent of the System B users.

Overall satisfaction was higher among
System A users. As may be seen in table 3,
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Table 3. Overall Satisfaction with System A and System B

% Respondents
Corresponding Questionnaire Items System A System B No Preference

Sample Search Experiment (n = 20)
"Overall, do you have a preference for ..." 60 15 25

Comparison Search Experiment (n = 60)
"The next time you need to conduct a catalog search,
will you want to use..." 55 20 25

User Survey (n = 600)
"My overall or general attitude toward the computer
catalog is:

Very Favorable. . . 84 65 N/A
Somewhat Favorable. . . 13 22 N/A
Somewhat Unfavorable... 28 N/A

Very Unfavorable . . ." 1 5 N/A

60 percent of Sample Search Experiment
respondents expressed a moderate to strong
preference for System A; only one-quarter
of the staff persons queried expressed a

preference for System B. Fifty-five percent
of the patrons participating in the Compar-
ison Search Experiment indicated that they
"would use System A again," whereas 20

percent selected System B and 25 percent
had no preference. In the User Survey, 84
percent of those who had used System A re-

sponded that they had a "very favorable"
attitude toward the computer catalog; in
contrast only 65 percent of the System B us-

ers did so. Whereas 13 percent of the Sys-
tern B users surveyed indicated an unfavor-
able overall attitude, less than 3 percent of
the System A users expressed this view.
What accounts for this observed prefer-

ence for System A? The professional role or
occupation of the user appears to be unre-

lated to satisfaction with System A and Sys-
tern B. In the Sample Search Experiment,
preference for System A was equivalent for
librarian and nonlibrarian staff persons. In
the Comparison Search Experiment and in
the User Survey, researchers, educators,
practitioners, and students did not differ
appreciably from one another in their pref-
erence for System A over System B. Other
demographic variables thought to be po-
tentially related to, or predicting, user ac-
ceptance, and that were not found to be re-
lated to satisfaction with one system as

compared to the other, included such vari-
ables as the intended use of the informa-
tion, frequency of library use, frequency of
card catalog use, previous computer experi-
ence, age, gender, and education.

• Preference for System A/System B and
Search Type. Preference for System A

among patron and staff users is clearly re-

lated to the type of search performed. Ta-
ble 4 shows that two out of three respon-
dents in the Sample Search Experiment
thought that they "found the largest pro-
portion of relevant information," and four
out of five reported that their "search was

easier" and "most satisfactory" using Sys-
tern A to conduct subject searches. Signifi-
cantly, only one of forty sample subject
searches failed on System A; nearly half
failed on System B. A sample search was

termed a "failure" under one of two condi-
tions: the searcher gave up, deciding to dis-
continue searching for relevant records; or
the search was terminated by the experi-
menter, elapsed time having exceeded ten

minutes. Among patrons conducting sub-
ject searches in the Comparison Search Ex-

periment (see table 5), nearly three out of
four favored System A, stating that they
"found more information," that their
search was "most satisfactory using [this
system]," and that they "would use that sys-
tern again." Postsearch interview com-

ments made by both patrons and staff indi-
cated that system users were aware of the

presence or absence of specific system inter-
face features that are supportive of subject
searching and that they perceived them to

be related to the conduct of a successful
search. System A, for example, supports
common treatment of controlled vocabu-
lary and text word searching, an ability to

search on multiple terms simultaneously,
and provides for an automatic weighting
and ranked display of closest matching
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Table 4. Acceptance of System A and System B among Staff Conducting Subject Searches in the
Sample Search Experiment (n = 20)
Dependent Variables and % Respondents
Corresponding Questionnaire Items System A System B No Difference

Proportion of Retrieved Items Judged Relevant
"Considering only current items published since 1974, of
the information retrieved, would you say that the largest
proportion of relevant information was found using

65 10 25

Ease of System Use
"In terms of user friendliness, did you find it easier to
conduct this type of search [subject] using . . 80 10 10

Satisfaction with Search Results
"In relation to what you were looking for, would you
say that this type of search [subject] was most
satisfactory using . . 80 5 15

Table 5. Acceptance of System A and System B among Patrons Conducting Subject Searches in the
Comparison Search Experiment (n = 35)*

_____

Dependent Variables and % Respondents
Corresponding Questionnaire Items System A System B No Difference

Amount of Information Retrieved
"Do you think you found more of the information you
were looking for using. .

71 18 11

Ease of System Use
"In general, did you find it easier to use . . 46 11 43

Satisfaction with Search Results
"In relation to what you were looking for, would you
say your search was most satisfactory using . .

71 20 9

Overall Satisfaction with System
"The next time you need to conduct a catalog search,
will you want to use..." 66 14 20

* A total of sixty patrons participated in the Comparison Search Experiment; of these, fifteen persons limited their

searching to known items only and are not included in this analysis.
_____

items by frequency of the search terms' oc-
currence within the records. All are fea-
tures demonstrated to be consistent with
and supportive of user preferences and ac-

tual searching behavior. Comparable find-
ings favoring System A in performing
subject-related searches were also obtained
in the User Survey (see table 6). In the

present study, and as was reported in the
CLR study,

11 the most important determi-
nant of user satisfaction with the online cat-

alog is effective subject searching.
In contrast to the clear preference for

System A in performing subject searches,
both systems were generally preferred
equally well in performing known-item
searches. A possible exception is the title

search, due largely to the requirement that

the System B user know the first word of the
title sought. This restriction does not apply
to System A in which a user may execute a

multiword title search without regard to
word order. Table 7 displays the verifica-
tion testers' findings vis-a-vis system le-
niency with regard to inconsistencies in

syntax, including "order of words." The
importance of this difference, observed and
documented in verification testing, was

subsequently corroborated by the finding
that no title search failures occurred in the
Sample Search Experiment using System A,
whereas thirteen of twenty such searches
failed on System B.
• System A and System B Displays. Al-

though substantially different in appear-
ance, with System B emulating the conven-
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Table 6. Acceptance of the Online Catalog among User Survey Respondents Using System A

(n - 222) and System B (n - 182) to Conduct Subject Searches
Dependent Variables and
Corresponding Questionnaire Items*

% Respondents
System A System 1

Amount of Information Retrieved
"In this computer search I found:
More than/all that I was looking for . . .

Nothing I was looking for ..."

Satisfaction with Search Results
"In relation to what I was looking for, this computer search was:

Very Satisfactory . . .

Very Unsatisfactory ..."
Overall Satisfaction with System
"My overall or general attitude toward the computer catalog is:

Very Favorable . . .

Very Unfavorable ..."
Ease of System Use
"A computer search by subject is difficult:
Strongly Agree . . .

Strongly Disagree . . .

"Only "extreme" ratings are shown; total responses on these 4- and 5-point scales equal 100% .

44
5

55
4

84
<1

6
36

27
13

30
10

61
6

12
21

Table 7. Technical Performance Testing: Excerpt From Verification Testers' Report*
Feature/Attribute Status System A System B Comment

System is lenient
with regard to
inconsistencies
in syntax
Spacing
Punctuation
Order of
words

Required No

Required No

Required Yes—for subject and title
searches.

Completeness Required Yes
of name

System A: Will tolerate
some inconsistencies in

spacing and punctuation
only in subject search. It is

No rigorous in requiring exact

No input for series, names, call
No numbers, etc.

System B: Intolerant of
inconsistencies in spacing
and punctuation for all
searches except term
(which must be single
word).

Yes—to (See truncation)
a Neither system will tolerate

degree. incomplete terms
imbedded in a name or

series search, e.g., Natl.
Lib. of Med.

Variant Required Yes—to a degree, only
spelling under subject search.

Terms not found in the
index are displayed to user

for response—they may be

retyped in case of typo or

misspelling, or omitted
from the search at the
user's discretion.

*The interested reader is referred to the study's technical report (Siegel, Online Catalog Study Final Report) for a
detailed presentation of all available study data, including the results of technical performance testing as it relates
to the required and necessary system features and attributes specified in the Study Group.
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tional card catalog image and System A

utilizing a continuous "wraparound" array
of record elements, both displays were

found to be equally acceptable (or unac-
ceptable) to patron and staff users. That is,
just as many respondents in the Sample
Search Experiment and the User Survey
preferred one display format as the other.
• Other Measures of User Acceptance.

Although System A operates on a large
mainframe computer and System B on a

minicomputer, users were equally satisfied
with computer response time on both sys-
terns. User ratings and comments concern-

ing the adequacy of online instructions,
prompts, and "help" messages, however,
suggest the need for additional work in this
area, with System A's user aids being per-
ceived as somewhat more effective. Fi-
nally, Sample Search Experiment data per-
taining to "number of known relevant
items retrieved" and "time to complete
search" were collected but only partially
analyzed, inasmuch as preliminary exami-
nation indicated their consistency with
other dependent measures of user accep-
tance favoring System A.

CONCLUSIONS

1. From a methodological standpoint,
the present study has demonstrated the fea-

sibility of conducting an objective, com-

parative evaluation of two prototype online
catalog systems within the same library.
The research strategy and methods devel-
oped and used here should prove useful
elsewhere in evaluating other patron acces-

sible online information systems.
2. The study findings resulted in a deci-

sion to adopt CITE (System A) for in-house
use by the NLM's patrons and nontechnical
staff. This decision was based on the deter

mination that CITE has no critical short-
comings and is essentially acceptable as is to
the large majority of online catalog users at
the NLM. ILS (System B) was also found to

possess most system features and attributes
required for an NLM-based online catalog.
However, its performance on subject-
related searches, an especially important
requirement for online catalog users, was

not equal to that of CITE. Specific sugges-
tions for enhancing the user interface in this
area (some of which had already been
planned by the system designers) have been
identified and documented.

3. While this evaluation study was de-
signed primarily to provide an objective ba-
sis for choosing among the candidate online
catalog systems, it has also yielded impor-
tant insight into catalog users' information
needs and searching strategies. In this in-

stance, it has provided an empirical basis
for pursuing continued development of
both systems. In the larger sense, it illus-
trates the value of conducting formal
evaluations—with actual user groups—as a

logical step within the overall system devel-
opment process.
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Special Section:
The IBM PC as a Terminal

Editor's note: Since its introduction in the
fall of 1981, the IBM Personal Computer
has had a tremendous impact upon the mi-
crocomputer and personal computer mar-
ket. While microcomputers usually func-
tion as independent machines running a

word processor, a database manager, or a

spreadsheet program, the IBM PC has be-
come increasingly popular as a terminal in
a network and can be configured to emu-

late many different types of terminals. In
1983, OCLC and WLN both selected the
IBMPC as their choicefor a new model ter-
minal because of the ability to customize
the machinefor their purposes and because
of the potential for local processing. Two of
the articles in this section discuss the selec-
tion of the IBM PC by OCLC and WLN. A
third article deals with work at Faxon to in-

corporate the IBM PC into the DataLinx
network. The fourth and final paper con-
cerns a project at the University of Illinois
to use the IBM PC to provide a user inter-

face to an online bibliographic system.

The OCLC M300
Workstation

Debbie Harman and Kate Nevins

On June 7, 1983, OCLC President
Rowland C. W. Brown announced that
IBM had been selected as the supplier for
the new OCLC M300 Workstation. Speak-
ing at the Special Libraries Association
Conference in New Orleans, Brown stated
that, through its selection of the IBM Per-

sonal Computer (PC) with OCLC-

Debbie Harman is manager, Technical Publica-
tions Section, and Kate Nevins is manager, Net-
work and Library Liaison Section, both at

OCLC.

provided custom modifications, OCLC
would be offering its member libraries
"powerful new local options in library au-

tomation." The new OCLC terminal
would enable libraries to access OCLC's
central Online System for OCLC processes
and products as well as allowing them to

run IBM-compatible software locally.
Through special hardware and software
enhancements, the IBM PC would give
OCLC the opportunity to make the "use of
OCLC's online bibliographic subsystems
even more cost-effective and convenient"
and provide "yet another indicator of
OCLC's commitment to distributed sys-
terns architecture." Brown added that
OCLC would become a value-added dealer
of the IBM PC for the library community
and would continue to develop and en-

hance its own microcomputer software
product line.

PROJECT TEAM FORMATION

Brown's announcement of the selection
of the IBM PC as the new OCLC terminal
model marked the culmination of fourteen
months of activity by OCLC staff. In April
1982, a project team had been established
to define a state-of-the-art terminal for use
by OCLC members and to recommend a

vendor to produce that terminal once its
functions and capabilities had been de-
fined. This project team consisted of repre-
sentatives from many areas of OCLC's or-

ganization: telecommunications, product
development, computer systems engineer-
ing, research, marketing and user services,
quality assurance, documentation, legal,
operations, purchasing, and finance.

PROPOSAL PREPARATION
PROCESS

In May 1982, the M300 project team sent

a two-page request for information (RFI)
to thirty-two potential vendors of the new
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OCLC terminal model. In the RFI, OCLC
requested each vendor to provide a descrip-
tion of current offerings, a financial state-
ment, and a point-by-point response to

OCLC's outline of desired terminal charac-
teristics and capabilities. Outlined in the
RFI were features essential for the terminal
to be used on the OCLC Online System:
• Custom synchronous polled protocol
• Asynchronous character and blocked

protocols
• Daisy chaining for up to fifteen termi-

nals at one location
• Custom keyboard (with special func-

tion keys and key-cap engraving)
• Custom character set of at least 256

characters
• Serial printer support
While the above features would allow

the new terminal to emulate other termi-
nals already in use on the OCLC Online
System (OCLC Model 100, 105, and 110
terminals), the RFI also listed characteris-
tics and capabilities that represented a sig-
nificant departure from the technology
used in previous OCLC terminal models.
First and foremost, the Model 300 was to

be a microprocessor-based, programma-
ble, intelligent, communications terminal.
As such, the terminal would include the fol-
lowing features:
• Bus architecture incorporating an

industry-standard bus
• RS-232 and RS-422 interface support
• Capability of supporting local mass

storage devices (floppy-diskette or hard-
disk drives)
• Standard operating system
• Nonvolatile memory for feature con-

figuration
It is the inclusion of these microcomputer

features that later influenced OCLC in its
selection of a name for the new terminal
model, the OCLC M300 Workstation, a

name chosen to emphasize that this was not
simply a terminal, but rather a computer
with stand-alone processing capabilities
and flexibility not available in earlier
OCLC terminals. The RFI also included
some general terminal characteristics that
were necessary for compliance with statu-

tory regulations and industry standards
and that reflected OCLC's concern for the
design ergonomics of the terminal.
Eleven vendors responded to the RFI.

The M300 project team reviewed and eval-
uated the responses during the summer of
1982 and used them to expand and refine
the initial list of terminal characteristics
into detailed functional specifications, a

sort of wish list for the new terminal.
OCLC's top management and technical
advisors reviewed the functional descrip-
tion and further defined pricing and possi-
ble applications. They then directed the
project team to revise the specifications to

differentiate between desired and required
terminal features and to prepare the M300

request for proposal (RFP).
The OCLC M300 RFP was completed

and mailed to selected vendors in February
1983. It defined a number of issues—
technical, development, quality, legal, fi-
nancial, and marketing—that vendors
were to address in their proposals, and it in-
eluded sample test plans and contracts, as

well as the functional description of the
OCLC M300 Workstation. Vendors were

given about one month to submit proposals
and price quotations in response to the
RFP.

EVALUATION OF
M300 PROPOSALS

As soon as the vendor proposals had been
received at OCLC, the M300 project team
began the process of matching OCLC re-

quirements with vendor solutions and then

evaluating and comparing alternatives.
Three terminals were selected as final can-

didates, and their vendors were invited to

demonstrate prototype systems for consid-
eration by OCLC. After extensive evalua-
tion and comparison of the finalists, the

project team recommended that OCLC

adopt the IBM PC as the new OCLC M300
Workstation (see figure 1). Thisrecommen-
dation was accepted enthusiastically and
resulted in Brown's announcement of June
7.

HARDWARE SELECTION FACTORS

Major factors in OCLC's selection of the
IBM PC included the following.
Product Conformity
to OCLC Requirements
Point by point, the IBM PC most nearly

matched the capabilities and functions

specified by OCLC in its RFP. Of particu-
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The OCLC M300 Workstation consists of the following standard components.
IBM PC SYSTEM UNIT CONTAINING—

• IBM System Board. Contains 40KB (40,960 bytes) read-only memory and 256KB (262,144 bytes)
random-access memory.

• Three adapter boards
1. IBM Monochrome Display and Printer Adapter—includes parallel printer port and OCLC

Character Set installed on a memory chip by OCLC
2. IBM Diskette Drive Adapter—controller for diskette drives
3. OCLC I/O Communications Board

• OCLC Interface Panel. Has ports for serial printer, synchronous communications, and asynchro-
nous communications
• Two unused expansion slots for additional adapter boards
• Two IBM 360KB (368,640 bytes) Diskette Drives
• Shielded cable (for attaching the workstation to a modem or to another terminal in a chain of

terminals)
IBM MONOCHROME DISPLAY

The display unit is an lDfe-inch (diagonal) CRT. It presents light green characters on a dark back-

ground in an eighty-character by twenty-five-line display.
OCLC KEYBOARD

The OCLC keyboard generates all characters that the IBM keyboard does and additional characters
used in communicating with the OCLC Online System.
OCLC also offers the following options for the M300 Workstation:

IBM PC EXPANSION UNIT THAT INCLUDES—

• 10MB (10,240,000 bytes) Fixed Disk Drive
• Fixed Disk Drive Adapter Board
• Attachment Card
• Six unused expansion slots for additional adapter boards

10MB FIXED DISK DRIVE

This is in addition to that provided in the Expansion Unit.

KEY TRONIC IBM-COMPATIBLE KEYBOARD

Although not necessary for efficient operation, this keyboard is provided as an option for use of the
M300 Workstation in PC mode.

Fig. 1. M300 Product Description.

lar concern to OCLC was that the product,
selected for modification and enhancement
for use on the OCLC Online System, have
an industry-standard operating system and
bus architecture and that it provide up-
ward expansion capabilities. OCLC found
these features in the IBM PC.
• Industry-standard operating system.

The availability of the PC Disk Operating
System (PC-DOS) was an important factor
in OCLC's selection of the IBM PC. Be-

cause PC-DOS has become an industry
standard, a vast array of applications soft-
ware has been developed to run under it
and will thus be readily available to library
users of the new OCLC terminal. In addi-

tion, permission to use PC-DOS was read-

ily obtained.

• Bus architecture. The PC System Unit
includes the Intel 8088 processor, a high-
speed, high-performance microprocessor
with 16-bit internal architecture (that is, it
has an 8-bit bus, but supports 16-bit opera-
tions). Because of the IBM PC's early intro-
duction and popularity in the microcom-

puter market, the Intel 8088 has become a

de facto industry standard. Bus architec-
ture was important to OCLC both for ob-
taining technical training and documenta-
tion and for ensuring optimal compatibility
with peripherals.
• Expansion capabilities. The IBM PC is

a modular system (consisting of separate
system, display, and keyboard units) and as

such offered OCLC upward expansion ca-

pabilities necessary for meeting both the
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current and ongoing needs of OCLC li-

brary members. For example, OCLC

sought a terminal that could accommodate
a custom keyboard with special function
keys and diacritics, display of the OCLC
Character Set (256 characters), and instal-
lation of additional expansion boards and

storage devices.

Vendor Dependability,
Flexibility, and Support
• Dependability of vendor production.

OCLC desired and obtained, through its
selection of the IBM PC, vendor assurances
of production quantities sufficient to en-

sure an adequate supply of terminals for
OCLC library members. Vendor financial
stability was also an important consider-
ation in selecting a product whose avail-
ability would not be threatened by the vi-
cissitudes of the microcomputer market.
• Flexibility. Early in the selection pro-

cess, it became fairly obvious to the M300

project team that no single off-the-shelf
product could meet OCLC's unique com-

munications requirements. For the termi-
nal to provide synchronous access to OCLC
system services, it was essential that OCLC
find a vendor sufficiently flexible to accom-
modate OCLC's desired hardware modifi-
cations. As an IBM value-added dealer,
OCLC was granted the right to develop
and install on the PC such custom features
as the OCLC Input/Output Communica-
tions Board, the OCLC Character PROM
(a programmable read-only memory chip
containing the OCLC Character Set), and
the OCLC Interface Adapter (containing
four EIA RS-232-C connectors: two syn-
chronous serial I/O ports, one general serial
I/O port, and one asynchronous serial mo-
dem I/O port).
• Availability of documentation and

technical support. OCLC desired to find a

terminal vendor that would provide qual-
ity documentation to OCLC system users

and technical staff. The IBM PC is comple-
mented by a complete set of manuals—
covering user operations, software and
hardware development details, and main-
tenance instructions. In addition to its own
user documentation, OCLC will ship with
each OCLC M300 Workstation three IBM
manuals: the Guide to Operations, BASIC,
and Disk Operating System. The availabil

ity of these and other IBM publications will
allow OCLC members to derive the full
benefit of owning a microcomputer work-
station. In addition, OCLC has obtained,
with its selection of the IBM PC, access to a

fully staffed dealer support network capa-
ble of providing rapid responses to ques-
tions concerning the enhancement and
maintenance of PC hardware and soft-
ware.

Product Reliability
and Marketability
• Pricing. Of great significance in the se-

lection of a new OCLC terminal was the
determination of whether the product's
cost would equal potential user benefits. It
was necessary that the product—state of
the art or not—be affordable and that its
price be justifiable by the improved services
or decreased operating expenses that it of-
fered to OCLC member libraries. The IBM
PC met this requirement.
• Quality. OCLC also required that the

product selected for development as its new
terminal model have a proven track record
of reliable performance and that its manu-
facturer have a firmly established, quality-
assurance and control function. Introduced
in 1981, the IBM PC has acquired a reputa-
tion for quality and dependability in the
field.

M300 PRODUCT
DEVELOPMENT ACTIVITIES

Since the announcement of its selection
of the IBM PC, OCLC moved forward in
its development efforts toward production
release and shipment of the first OCLC
M300 Workstations, in February 1984.
Major activities and accomplishments have
included the following.

Hardware Modifications

After the IBM PC had been selected for

development as the OCLC M300 Worksta-
tion, it was necessary to secure reliable ven-
dors to produce such custom hardware
components as the OCLC Keyboard, In-
put/Output Board, Interface Panel, and
Character PROM. Key Tronic, Inc., man-
ufacturer of the OCLC Model 105 Key-
board, was contracted to produce the new

M300 Keyboard. Another vendor, Micro



Special Section: The IBM PC as a Terminal / 51

■ JwKt

**
it ■%

OCLC M300

Industries, has been contracted to produce
I/O communications boards and interface
panels conforming to specifications devel-
oped by OCLC telecommunications engi-
neers. Finally, OCLC has contracted
Divelbiss to manufacture, for installation
on the IBM Monochrome Display Adapter,
a daughter board that will include both the
IBM Monochrome Character Set and the
OCLC Character Set on a single PROM

chip, as well as software-controlled cir-

cuitry to switch automatically from one set

to the other.

In-House Design and Coding
of Terminal Software

OCLC staff have developed the OCLC
Terminal Software package for operating
the OCLC M300 Workstation as a synchro-
nous and asynchronous terminal in com-

munication with the OCLC Online System
and as an ASCII asynchronous terminal for
accessing other systems. The OCLC Termi-
nal Software consists of the following com-
ponents: synchronous initialization rou-

tine, screen formatter, host I/O module,
keyboard translator, printer spooler mod-
ule, error detection module, shutdown
module, asynchronous block routine, and

configuration menus. This software per-
forms such functions as handling communi

cations received from the host system,
translating and formatting data passed
from the keyboard to the display unit, con-
trolling the allocation of memory for the
printer spooler, and storing user-specified
configuration values (for example, access

mode, baud rate, parity, stop bits, and
printer communications protocol).
Preparation of Documentation
and Workstation Accessories

OCLC has prepared for distribution to
its library members a number of documents
intended to inform libraries of features, op-
tions, and ordering procedures related to

the OCLC M300 Workstation. Among
these have been the OCLC M300 "Ques-
tions and Answers" brochure, the OCLC
Software License Agreement, and instruc-
tions for ordering OCLC computer prod-
ucts. In addition, OCLC will provide with
each workstation the OCLC M300 Guide
to Operations (a user manual that gives de-
tailed information about care and use of the
workstation), two keyboard templates, and
a box of blank diskettes.

Contracting for Installation
and Maintenance Support
OCLC has arranged for Western Union

to provide installation and maintenance
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service for the OCLC M300 Workstation as

it does for other OCLC terminals.

Establishment of In-House Assembly,
Testing, and Packaging Facilities
OCLC has established in its product

packaging area facilities for installing addi-
tional memory chips, boards, and interface
panels in the OCLC M300 Workstations.
Special equipment has been procured for
testing M300 hardware and software and
packaging the M300 for shipment.

Final Testing
In November 1983, M300 field testing

began on twenty-five development work-
stations. Of these, seventeen workstations
were strategically distributed at such sites
within OCLC as the bibliographic conver-
sion and maintenance areas, the user con-

tact desk, Quality Assurance and System
Support departments, and the OCLC Li-
brary; and eight workstations were in-
stalled in various Ohio libraries. The field
test was designed to examine terminal func-
tions in all operating modes and to identify
and resolve any major problems before pro-
duction release of the M300.
In addition to undergoing thorough field

testing, the OCLC M300 Workstation has
been submitted to an independent labora-
tory for testing and was found to be in com-
pliance with applicable FCC regulations.

M300 SOFTWARE
DEVELOPMENT PLANS

The introduction of the OCLC M300
Workstation provides OCLC with the op-
portunity to take a new approach to pro-
viding products and processes to libraries.
Before the advent of the M300 Worksta-
tion, OCLC had relied on the centralized
computer power located at OCLC for pro-
vision of its services to member libraries.
The M300 Workstation places significant
computing power in the libraries them-
selves, and this localized computer power
can be used independently of or in conjunc-
tion with that of the central system. OCLC
can now review and develop library ser-

vices in light of which functions are best
centralized, best decentralized, or best

linked between centralized and decentral-
ized processing.

OCLC MICRO
ENHANCER SERIES

OCLC's first project for M300 Worksta-
tion software development is the Micro En-
hancer Series. Under development and
scheduled for release in 1984 are four com-
munications packages, one for use with
each of the four OCLC Online Subsystems:
Cataloging, Interlibrary Loan, Acquisi-
tions, and Serial Control. Each package is

designed around the principle of local pro-
cessing for subsequent interaction with the
Online System. This local processing in-
volves both preprocessing (designating on-

line searches and functions to be performed
previous to logging on to OCLC) and

postprocessing (local manipulation of data

automatically downloaded from OCLC).
Each package will also support timed, un-
attended processing: the terminal operator
will designate the time at which the Micro
Enhancer should access OCLC, and the
Micro Enhancer will automatically per-
form the specified processing at the desig-
nated times. Specifically, each package
will operate as follows:

Cataloging Micro Enhancer

The Cataloging Micro Enhancer is de-

signed to support batch searching of the
Online Union Catalog and local editing of

bibliographic records for subsequent inter-
action with the Online System. The batch-
searching feature will allow users to enter

and store numeric search keys (LCCN,
ISBN, ISSN, Coden, and OCLC numbers)
on disk. The Cataloging Micro Enhancer
will automatically access the Online Union

Catalog for each search entered. For every
search successfully performed, the Cata-

loging Micro Enhancer will download the

bibliographic record to a data disk in the
M300. The local editing feature will allow
users to edit the downloaded bibliographic
record as appropriate and indicate the UP-
DATE or PRODUCE command to be per-
formed on the Online System. The Cata-

loging Micro Enhancer will automatically
perform the necessary editing and process-
ing online as indicated on the disk by the
terminal operator. When released, the Cat-
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aloging Micro Enhancer will streamline the
cataloging process by minimizing repeti-
tive searches by terminal operators and by
supporting local editing without user inter-
action with the Online System.

Acquisitions Micro Enhancer

The Acquisitions Micro Enhancer is de-
signed to support batch updating of acqui-
sitions order records by allowing users to

enter and store on disk the numbers for ac-
quisitions orders to be updated. The Acqui-
sitions Micro Enhancer will automatically
access the acquisitions orders, perform the

specified UPDATE command, and record
the system response. When released, the
Acquisitions Micro Enhancer will stream-
line order record keeping.

Serials Control Micro Enhancer

The Serials Control Micro Enhancer is

designed to support batch updating of seri-
als local data records by allowing users to
enter and store search keys for local data
records. In addition, users will be able to

indicate whether each searched record
should be updated to received, missed, or
claimed. The Serials Control Micro En-
hancer will automatically access each local
data record, perform the appropriate com-

mand, and record the system response.
When released, the Serials Control Micro
Enhancer will reduce repetitive interaction
with the Online System and streamline seri-
als check-in record keeping.

Interlibrary Loan Micro Enhancer

The Interlibrary Loan Micro Enhancer
is designed to support batch updating and
batch printing of ILL records. Its batch-

updating feature will allow users to enter

and store record numbers for ILL records
to be updated. In addition, users will be
able to indicate the UPDATE command to

be performed on each searched record. It
will automatically access each ILL record,
perform the appropriate command, and re-

cord the system response. Its batch-

printing feature will allow users to print
out their entire pending files automatically
without direct interaction with the OCLC
Online System. When released, the Interli-

brary Loan Micro Enhancer will reduce the
amount of staff and terminal time neces-

sary to perform record-keeping functions in
the ILL subsystems.

MICRO ENHANCER RENEFITS

Use of the Micro Enhancer packages will
result in the following benefits to libraries
and OCLC:
• Reduced terminal operator interac-

tion with the OCLC Online System
• Elimination of repetitive, time-

consuming terminal functions
• Reduced staff and terminal time nec-

essary to utilize each subsystem
• Efficient use of OCLC Online System

resources through redistribution of message
traffic throughout the hours of system
availability
• Improved OCLC ability to offer sub-

system enhancements.
OCLC is already planning for future Mi-

cro Enhancer packages for use with the On-
line System.

ADDITIONAL
MICROCOMPUTER SOFTWARE

PACKAGES

In addition to the Micro Enhancer Se-
ries, OCLC is looking toward additional
microcomputer software that could be of
value to the OCLC membership. These

packages will come both from OCLC de-
velopment efforts and from outside soft-
ware developers with whom OCLC con-

tracts for development services. OCLC's
first outside software package offering will
be the Asiagraphics Chinese-Japanese-
Korean (CJK) package. The Asiagraphics
package includes the Library Support
package, which is a CJK character set cata-

loging package and a CJK word processor.
Packages such as that under development
for OCLC by Asiagraphics will help OCLC
to meet some of the specialized needs of its
users without making major changes to the
Online System.
With the development and procurement

of microcomputer software and with the
adoption of the OCLC M300 Workstation
itself, OCLC is continuing its commitment
to improve and enhance central system ser-

vices while seeking to offer new local op-
tions to its member libraries. ■ ■
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The WLN PC:
Local Processing
in a Network Context

David Andresen

The Washington Library Network

(WLN) is a multiservice automated biblio-

graphic utility that provides its member li-
braries with sophisticated database-

searching capabilities, shared cataloging
and catalog maintenance, automated ac-

quisitions, resource sharing information,
and retrospective conversion. The database
consists of approximately 3 million unique
bibliographic records, 3.2 million author-

ity headings, and nearly 8 million holdings
records.
At present WLN has 120 participants

who are geographically dispersed between
Arizona and Alaska. They access WLN

computer services either over high-speed
leased lines using dedicated terminals or via
normal low-speed telephone lines using a

variety of equipment, including microcom-
puters equipped with modems and com-

munications software.
WLN currently bases its online services

on a combination of a large, centrally lo-
cated computer and a network of terminals
in libraries to access the database on the
mainframe.
In 1984 WLN will begin offering partici-

pants a modified IBM Personal Computer
to replace customized Hazeltine Modular
One terminals, which have been the main-
stay of WLN service since 1977 when the
Bibliographic Subsystem entered produc-
tion. The change marks WLN's move into
both microcomputers and distributed pro-
cessing.

AGENTS OF CHANGE

The central mainframe-terminal ar-
rangement has been attractive to libraries
because it has provided them with a cost-
effective way to gain entry into automated
cataloging, acquisitions, interlibrary loan,
and database searching. A few libraries
have had the resources to set up their own

David C. Andresen is a microcomputer applica-
tions analyst, Washington Library Network.

automated systems, primarily for circula-
tion control. The majority, however, have
not had this option in any real sense.

By necessity they have sought the cost-

spreading benefits of automated network-

ing. Other benefits have also been derived

and, in some cases, come to the fore: in-
creased staff productivity, creation of re-

gional databases, and message routing be-
tween libraries are the more important
ones. Not many libraries today would want
to go back to the time when there was no

detailed data about regional resources or

when interlibrary loan was a hit-or-miss

operation that could only be done by mail.
The advent of minicomputers and, espe-

cially, low-cost microcomputers is chang-
ing the situation. A portion of many cur-

rently networked services (cataloging,
acquisitions, and interlibrary loan) have
the potential of being done locally on inex-

pensive machines.
The amount of work microcomputers

can accomplish is still small compared to

the need. That is certain to change over the
next few years. A day will soon come when
many libraries will be able to use micro-

computers for all local processing and, in
addition, have room left over for entire
databases such as WLN.

WLN CHANGES

WLN believes libraries will benefit from
the increased local processing capability
that micro- and mini-computers provide.
Libraries will have new capabilities, and
WLN itself can advance to a new level that
is appropriate to the changing mainframe-
microcomputer world and that is qualita-
tively superior in terms of product range
and depth.
In particular, WLN is in a unique posi-

tion to play a role in helping libraries move

toward local systems by providing design
guidance, especially as it relates to the need
to continue to have a regional database and
provide links to a national database. It will
be important that local systems be able to

mesh smoothly with such databases.
WLN knows that its role will shift in the

types of services it will be called on to sup-

ply. Circulation, online catalogs, acquisi-
tions, serials control, local databases—
these will move from the purview of the



Special Section: The IBM PC as a Terminal / 55

WLN-like systems to local systems in the
next few years. WLN's role will change to

focus on the need for shared cataloging and
catalog maintenance based on comprehen-
sive and consistent authority control,
shared collection development, gateways
to other systems and databases, interlibrary
loan and interinstitutional information
switching in a broad sense, access to en-

tirely new types of databases formed by
government agencies, and the distribution
of data and software to local systems.

SEARCH FOR A
MICROCOMPUTER TERMINAL

WLN has been aware of the potential of
microcomputers for some time. However,
it was only with the introduction of fast 16-
bit machines at reasonable costs that WLN

began actively to explore the possibility of
using one as a high-speed network termi-
nal. Earlier 8-bit microcomputers gener-
ally were too limited in terms of speed and

processing power.
A number of criteria were used in the

search for a microcomputer suitable for use
as a network terminal: ample internal and
mass storage, availability of hardware and
software for terminal conversion, state-of-
the-art design, ongoing manufacturer sup-
port, cost comparable to that of the Hazel-
tine terminal, and the availability of a

broad range of software and hardware pe-
ripherals for use of the terminal as a micro-

computer.
The search led via a formal bidding pro-

cess to the IBM Personal Computer. WLN's

experience parallels that of many business,
educational, and government organiza-
tions: the IBM PC is a powerful and afford-
able microcomputer that is well supported
by IBM and a large array of third parties.

NECESSARY CUSTOMIZATION

An off-the-shelf IBM PC does not have
all the features needed to operate as a WLN

bibliographic terminal. WLN has modified
the PC to work as a terminal while, at the
same time, retaining its capabilities as a mi-

crocomputer.
Specifically, three areas required cus-

tomizing: communications; display driver
and CRT monitor; and the keyboard.
The communication modification con

sisted of a specially manufactured circuit
board and two software programs. The
board plugs into one of the empty slots in-
side the PC, and it contains both the cir-

cuitry and sockets to hook the PC directly
into the WLN communications lines. The
two programs operate the board and let the
user engage in his or her normal dialogue
with WLN. The 3270 communications pro-
tocol will be used with the PC. When the

programs are halted, the PC returns to its

original state as a microcomputer. The cir-
cuit board, however, continues to answer

polls so that the WLN system can keep the
line active.
The communications modification was

carried out in a way that allowed the IBM
PC to work on the same lines and with the
same equipment (including modems and

printers) as the present Hazeltine termi-
nals. The practical effect is that libraries
are able to integrate the new WLN PC at

their own pace as budget and other priori-
ties allow. No disruption of the current

equipment setup is required to bring a PC
on line. WLN hopes that the staged conver-
sion from Hazeltine terminals to WLN PCs
will be completed by 1986.
The display modification consisted of a

new display driver and a high-resolution
monitor. The new driver permits high-
resolution characters with diacritics appro-
priately placed. In addition, it allows im-

plementation of special character sets, such
as the ALA characters, Cyrillic, and others.
The new display board and the high-
resolution monitor, an NEC JB 1410P2(A)
with a fourteen-inch screen, provide the ca-
pability of showing high-resolution graph-
ics on the screen—graphics that are fully
compatible with those normally produced
by the PC.
The standard keyboard has been re-

placed by a specially manufactured key-
board that is embossed with the ALA char-
acter set in addition to the normal
characters of the PC. The ALA character
set is operational in the WLN terminal
mode, or it may be selected by a software
switch from other programs. While func-
tioning as a terminal, the ten function keys
on the PC are assigned to special opera-
tions: four-way cursor movement; home;
clear; clear to end of line; page one/two;
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delete/insert characters; and delete/insert
line. This eliminates the sometimes confus-
ingdual function that IBM gave its numeric

keypad. In appearance, the new keyboard
looks like the one supplied by IBM, but
functionally it is closer to the Hazeltine.
WLN offers participants several options

for their WLN PCs. The minimum config-
uration is 128k of memory (RAM); one

double-sided, double-density disk drive
(320k storage); a high-resolution mono-

chrome monitor; a custom keyboard; asso-
ciated electronics to support communica-
tions and graphics; a parallel printer port
compatible with a wide range of printers;
and an asynchronous serial port to use with
a modem for communications with other
databases (e.g., DIALOG), serial printers,
or other serial devices. The system can be
expanded for more memory, an additional
disk drive, color monitor, or hard disk.
WLN has also implemented a scheme

whereby one WLN PC can support up to
three slave terminals, which deal through
the master terminal for communications
with WLN. This arrangement results in
somewhat lower hardware costs and in-
creased communications efficiencies for li-
braries that have several terminals. The
master must be on at all times in order to
maintain correct polling; however, it does
not have to be in the communications
mode; indeed, it can be doing other library
tasks, such as word processing or account-
ing. The slaves may be turned off without
affecting communications. Like the mas-

ter, they can be used for a wide range of
general library functions.

TERMINAL FUNCTIONS
WLN's modifications to the IBM PC are

intended to minimize the amount of re-
training operators must undergo in making
the transition from the Hazeltine terminals
to the new WLN PC. While some changes
were desirable or unavoidable in the key-board and screen layout, they were kept to
as few as possible. Since much of the screen
format is software dependent, changes canbe made in the future as desired enhance-
ments are identified.
Operators immediately will notice one

significant difference between the WLN

PC and the Hazeltines: the WLN PC has
the ability to save information onto a disk as

it is received. This is accomplished by press-
ing a key to save a screen of data.
Libraries can manipulate the resulting

disk file for whatever local purposes they
want. Some of the anticipated uses are re-

cord pass-through to local circulation or

cataloging systems; generation of bibliog-
raphies or small local databases; printing of
catalog cards and purchase orders; and ma-

nipulation ofWLN accounting reports. Ar-
eas of future development include interac-
tive support of bibliographic maintenance
and acquisitions.

NONTERMINAL USES

One of the truly attractive features of us-

ing a microcomputer as the WLN biblio-

graphic terminal is its ability to function as

a local small computing facility. This opens
many new horizons to WLN participants.
Software that works on the standard

IBM PC will also work on the PC modified
as a network terminal (a WLN PC). This
includes myriad word processing, spread-
sheet, database management, accounting,
and specialized library programs. Graphics
software designed for the standard PC will
also work on the new terminal, as will com-
munications programs to access DIALOG
and other databases.
In brief, the new terminal can act as

three types of machines: a WLN biblio-

graphic terminal, a full-capability micro-

computer, and a dial-up terminal for other
database services. Data files saved on disks
are transferable between functions. This

means that bibliographic records saved on

disk in the bibliographic terminal mode can
be accessed and manipulated by programs
in the microcomputer mode. Similarly, by
using appropriate software, sign-on rou-

tines and search strategies can be placed on

diskette and later used when working with
a database service.
WLN supports its participants in the mi-

crocomputer aspect of the new terminal by
providing a variety of general and special-
ized consulting services. The purpose of the
consulting services is to provide partici-
pants with a pool of experience, informa-
tion, and expertise so that they can make
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the most effective use possible of the com-

puting abilities of the microcomputer ter-
minal.
On the hardware side, WLN may design

and install equipment configurations to
meet special needs, such as local area net-
works. Equipment purchase, setup, and
operator training are also services offered.
In addition, WLN publishes factual infor-
mation to help participants make equip-
ment selections, especially of items such as

printers, modems, hard disks, OCR equip-
ment, and plotters.
With regard to software, WLN works

with participants to identify, install, and
provide training on commercially available
programs. It may develop custom software
on a contractual basis to meet special local
requirements. WLN may also produce gen-
eral library software on its own for use by
participants.
To accomplish this, WLN has increased

its staff to include a full-time microcom-

puter specialist, is establishing a software
library, and has instituted ongoing com-

munications with participants regarding
their microcomputer needs.

EXPECTATIONS

Widespread use of microcomputers in a

network of libraries is a new phenomenon.
Expectations are high, but experience is
still low. WLN has premised its move to mi-
crocomputers on plans to help libraries turn
these expectations into reality.
In concrete terms, some of the outcomes

WLN expects to occur within the first year
are:

1. Microcomputers will be used inten-

sively for administrative tasks such as bud-
geting, record keeping, and work analysis.
The main reasons for this will be the micro-
computer's clear superiority to manual
methods in terms of timeliness, accuracy,
flexibility, and analytical sophistication.
W LN expects to see many of the new termi-
oals functioning to support library man-

agers and administrators when not in use as

network terminals.
2- Word processing will become wide-

spread as participants gain experience with
all the capabilities of microcomputers. The
demand for this function will begin to im

pinge on use of the microcomputer as a net-
work terminal. WLN expects that many of
its participants will use the new terminal to
gain initial experience in word processing
and then to acquire a compatible stand-
alone microcomputer dedicated exclusively
to word processing.

3. Most small, local databases will be
transferred and many more will be created
for the first time on microcomputers. Mi-
crocomputers are ideally suited for keeping
files such as vertical file indexes, resource
files, desiderata lists, binding and mending
files, special collection catalogs, donor files
and lists of difficult reference questions.
Initially, these small databases will be
placed on the new terminal. Over the long
run, however, WLN believes they will mi-
grate to dedicated microcomputers or mi-

crocomputers in a local area network.
4. Use of a standard microcomputer by

members of the WLN network will make it
possible for them to exchange and share in-
formation easily. This is expected to be of

particular use to libraries that want to ex-

change resource files and management sta-
tistics for comparative purposes.
5. Over the next year, as libraries gain

experience, there is likely to be increasing
demand for a wide variety of peripherals
beyond the usual printers and modems.
The group in demand will probably in-

elude plotters, light pens, and analog-to-
digital devices.

6. The same phenomenon is likely to oc-

cur with regard to software. Specialized,
perhaps esoteric file management, graph-
ics, and statistical packages will be sought
by libraries wanting to exploit the flexibil-
ity of their equipment.

7. WLN expects high interest in local
area networks using common hard disks,
printers, and other peripherals. One pic-
tures librarians using terminals at their
desks to switch between WLN, word pro-
cessing, resource scheduling, budgeting,
and local database management via hard-
ware and data files that can be shared by
other terminals in the library. At present,
local area networking on microcomputers
still has blue-sky aspects, but there is little
doubt that it will become a reality in the

next twelve to eighteen months.
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8. Downloading of WLN records by full
WLN participants will become common-

place. Such downloaded records will be
used for local databases and to pass through
to local minicomputer-based circulation

systems.
In conclusion, WLN has high expecta-

tions of the new microcomputer biblio-
graphic terminal. It foresees and intends to
support its use in new, more powerful ways
of utilizing the WLN database as well as in
local processing functions that will aid li-
braries in serving their clientele. ■ ■

Personal Computers
and Faxon's LINX Network

Rebecca Lenzini and
George Rakauskas

The microcomputer revolution has
brought with it a range of possibilities that
are at the same time exciting and confusing.
One major emerging role is that of the mi-
cro used to complement the mainframe in
its role of data storage, data handling, and
data sharing. As the presence of micros
spreads, the mainframe becomes increas-

ingly the central point of value-added net-
works and serves to pull together informa-
tion from a variety of sources that can then
be downloaded and manipulated locally,
in a "handshaking" approach.
Micro applications will enable vendors

to deliver inexpensive systems that take ad-
vantage of more local processing and more

customization while relieving both the
mainframe work load and the user's main-
frame dependency. At the same time, the
benefits of interaction with and access to
the vendor's extensive databases are not
lost.
Even today, when used in conjunction

with a network, the personal computer can
serve as a fully functional remote terminal
while at the same time laying the ground-
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work for future uses involving data han-

dling in partnership with the mainframe.
This article will discuss use of the per-

sonal computer in conjunction with a

mainframe-based network and specifically
will describe this process as it currently oc-

curs on Faxon's LINX network.

INTERFACING THE
PERSONAL COMPUTER
AND THE MAINFRAME

In general, interfacing the personal com-
puter with a mainframe system requires co-
ordination to ensure compatibility with a

telecommunications network and the hard-
ware supported on that network.
First, the modem, needed to convert the

telephone signal into a digitally recogniz-
able signal, must be compatible with the

modem used at the host site. In many cases,

if a remote terminal of some type is being
used to access a host system, the modem al-

ready in place can also be used with the per-
sonal computer.
The personal computer also requires a

second piece of equipment—a communica-
tions interface board. This board converts

the digitized phone signal into a signal that
the personal computer's operating system
can use and, therefore, must be as complex
as the specific communication network

protocol requires.
For example, higher-level data com-

munications protocols such as SYNCHRO-
NOUS DATALINK CONTROL (SDLC)
will require a more complex board. How-
ever, with this board, the personal com-
puter will take on desirable network char-

acteristics, such as full-screen transmission
and error checking.
It is important to note that the personal

computer provides the gateway to multiple
types of systems, so that both ASCII and
SDLC networks may, in fact, be accessed
using the same device. Add to that fact its

own personal computer capabilities for

word processing, spreadsheeting, or even

game playing, and the personal computer
becomes a cost-effective alternative to a

traditional CRT terminal.
At the present time, most microcom-

puters already have or will have emulation
capabilities to allow them to function as

ASCII or other network terminals. How-
ever, future uses that take advantage of
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nance capability to groups of libraries for
sharing holdings information about the se-

rial titles in their collections. Products
available include public access lists for the
group and for each member, with extensive

cross-referencing and keyword indexing.

data uploading and downloading require
more complete compatability of software
at both ends. Since this software is not yet
standardized, the safest approach for any
IBM mainframe environment is that of the
IBM PC or PC-compatible micro, and, in-
deed, the IBM PC is fast becoming the de
facto standard in the industry.

PC'S AND LINX:
SYSTEM DESCRIPTION

Traditionally, vendor databases have
housed valuable data compiled to support a
basic business. At Faxon, this fact inspired
the creation of a telecommunications net-

work that supports LINX, first made avail-
able to libraries in December 1980 as an on-

line interactive serials management system.
Five separate yet interrelated services are

available through the LINX network:
• DataLinx offers online access to Fax-

on's databases and files as well as LINX

Courier, an electronic mail service that al-
lows users to place orders and transmit
claims online. Current information is avail-
able for viewing, giving complete title and
publisher data for 200,000 serials records,
up-to-date serial prices, current machine-
readable cataloging for serial publications
(MARC-S), and customer financial infor-
mation.
• lnfoserv, available as part of Data-

Linx or on a stand-alone basis, is a database
of new serial titles that may include

publisher-supplied contents and descrip-
tive notes. These titles are full-text search-
able and include thorough subject head-

ings.
• SC-10 is an interactive serials check-in

and claiming service. With SC-10, users

can automate their entire serials operation.
SC-10 is designed to contain the title rec-

ords for the library's complete collection of

periodicals and serials, including mono-

graphic series and dailies. SC-10 clients re-
ceive full service claiming for Faxon-placed
titles as well as regularly issued reports to

assure up-to-date records.
• Route enables users to control locally

the online creation, updating, and printing
of routing slips. Complete reader files and
route slip records are maintained online;
slips are automatically generated simulta-
neously with issue check-in.
• Union List provides online mainte

LINX NETWORK
TECHNICAL DESCRIPTION

LINX services are available through Fax-
on's dedicated line LINX network or

through dial-up access to Faxon's computer
facilities at Westwood, Massachusetts. Sat-
ellite transmission through RCA's CYLIX,
a shared usage network specializing in

high-speed data transmission, is also avail-
able.
All lines are connected to Faxon's IBM

3081-D computer, which also supports an

internal network of more than four hun-
dred terminals. All terminals are IBM 3270
type or are given IBM 3270 characteristics
through protocol conversion (see figure 1).
The network can be accessed by three

telecommunications modes: leased line,
synchronous WATS dial, and asynchro-
nous dial (TELENET or WATS). IBM mo-

dems are used on AT&T Long Lines, trans-
mitting at 9600 bps. VSM modems are used
on the CYLIX leased lines transmitting at

9600 bps. Terminals used on the leased lines
transmit EBCDIC code using SDLC proto-
col.
Two local ASCII networks are currently

supported through the use of protocol con-
verters at the client site, which are tied to a

leased line running at 9600. Two WATS
lines for synchronous dial service are also
available. A combination of GDC-201C
and Bell modems are used, transmitting at

2400 or 4800 bps. Terminals used on the
synchronous dial WATS lines transmit in
EBCDIC code using SDLC protocol.
Faxon also offers asynchronous dial ser-

vice, transmitting at 1200 bps. Terminals
used transmit in ASCII code using asyn-
chronous protocol. Recognizing both the
widespread availability of ASCII devices
and the advantages of a high-speed net-

work with the error-checking capabilities
of 3270 terminals, Faxon maintains a pro-
tocol converter to enable standard ASCII
models to appear and function as 3270-type
terminals. At present, any of the following
terminals, or any terminal that can emu-
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IBM PC CONNECTIONS TO LINX NETWORK

□a
□

3274 CONTROL UNIT EMULATION

MOOEM

SYNCHRONOUS

3278 TERMINAL EMULATION

TELENET

ASCII TERMINAL EMULATION

Fig. 1. IBM PC Connections to LINX Network.

late one of these, is supported: DEC VT
100; Televideo 920, 925; Lear Seigler
ADM-3A, ADM-5; Hewlett-Packard 262X
Series; Hazeltine 1520; Zentech 40; IBM
3101; Xerox 820 Model 2 (micro). Other
ASCII terminals will be added to this list in
the near future.

INTERFACING THE
PERSONAL COMPUTER TO
FAXON'S LINX NETWORK

Faxon first demonstrated the IBM PC
linked to the LINX network at ALA Mid-
winter, in San Antonio, January 1983.
Since that original demonstration, Faxon
has continued to investigate the growing
number of boards and devices that can ef-
fectively be used as a part of the network.
Any personal computer used to access a net-
work, even when dedicated, can still be
used for strictly local applications, such as
word processing or spreadsheeting.
Concentrating on the IBM 3270 environ-

ment, we have identified and tested two
types of 3270 emulation software available.
The first is actually 3274 or 3276 control
unit emulation, called simply 3270 emula-
tion in the IBM package. In this case, the
interface board and software combine to
replace a 3274/3276 control unit and one
3278 terminal. Other packages are expand-
ing this capability to allow several personal
computers to connect together locally as a
cluster of 3278 terminals and to give intelli-
gent printer capabilities to a standard per-sonal computer printer.
Listed below is equipment required to

exercise this option. Please note that the list
is not exhaustive and that prices given are

approximate and set by the vendor or man-
ufacturer.

3274 Control Unit Emulation
(Dial-Up at 2400 Baud)

Prerequisite:
An IBM PC with 128K memory
and one disk drive.

Hardware Needed:
IBM SDLC Communication Board $300
no. 1502090.
IBM Communication Cable
no. 1502067.

Software Needed:
IBM SNA/3270 Emulation
Software no. 6024036.

Example of Modem Needed:
GDC (General Data Comm.)
synchronous modem 2400
baud 201C.
A second option is actually emulation of

a 3278 terminal. In order to exercise this op-
tion, the 3274 or 3276 control unit must al-

ready be in place. The user can then replace
an existing 3278 terminal with a personal
computer by disconnecting the terminal s
coaxial cable and connecting it to the Per-

sonal Computer's interface board.

3278 Terminal Emulation (9600 Baud
and Higher; Dial-Up or Leased Line)

Prerequisite:
An IBM PC with 96K memory
and one disk drive.
A 3274 Control Unit.

$ 75

$700

$745
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Hardware and Software Needed:
Technical Analysis Corp.
"Irma"—3278-2 emulation
interface board and software. $1,195
IBM PC 3278/79 Emulation
or

Adapter (1602507);
shipment planned April 1984
(128K memory is required). Unavail.
Since the LINX network also supports

ASCII terminals, as described earlier, a

third option for the PC is emulation of a

compatible ASCII device. Listed below are

software packages with which we have had
experience. Others are available for IBM
PCs, Apples, TRS-80s, and most other mi-
crocomputers, though the user is advised to
check out compatibility requirements with
Faxon's Network Center.

ASCII Terminal Emulation
(1200 Baud Maximum; Dial-Up)
Prerequisite:
An IBM PC with 64K memory
and one disk drive.

Hardware Needed:
IBM no. 1502074 Asynchronous
Communications Adapter. $120

Software Needed:
Persoft, Inc.,
TE100 VT100 Emulation Software$125
or

IBM 3101 Emulation Software
no.6024042. $140

Example of Modem Needed
(must be Bell or Vadic compatible):
Racal Vadic
1200 baud modem
or

Acoustic Coupler. $700

PERSONAL COMPUTER FUTURES

The future for personal computers in li-
braries, both in general and in conjunction
with the LINX network, is tied to the devel-
°pment of distributed systems. Newer
products will define and refine the inter-
lace between micros and mainframes. Us-
ers wiH be able to control data locally, ac-
oessing the mainframe only for storing
argo amounts of data and running longer
Maintenance and reporting programs.
More customized programs will be devel-
°ped at each user site.

As micros become more sophisticated,
they will take on many of the functions of
the mainframe-based systems. Programs
written on mainframe systems will be able
to be run successfully on the micros, thus
freeing the mainframe. Already many
database management systems running on

mainframes are developing versions that
will run on personal computers. This will
mean that a transaction or series of transac-
tions on the micro can be processed first lo-
cally, before transmission to the main sys-
tern. Smoother uploading and download-

ing of data will result, bringing with it bet-
ter local response while relieving the main-
frame work load.
IBM's recent announcement of the PC

XT/370 indicates graphically that the fu-
ture described above is nearly here:
IBM announces the IBM Personal Computer XT/
370, an extended version of the IBM Personal
Computer XT. The IBM Personal Computer is a

Svstem/370 workstation which can interact with
a System/370 host system. When the new IBM
Virtual Machine/Personal Computer (VM/PC)
licensed program is installed, many unaltered
CMS System/370 programs can run on the work-
station. The 3277 Model 2 emulation capability
which allows the workstation to be an interactive
terminal to a System/370 host system is provided.
The System/370 functions have been achieved
while maintaining compatibility with the IBM

Personal Computer.
1

Although systems like LINX cannot yet
take advantage of these capabilities, modi-
fications are already in the works to carry
the XT/370 forward to more sophisticated
levels, and we can safely assume that other

manufacturers will follow suit.

In addition, fourth-generation software,
now available in the marketplace and in

place at Faxon, promises to provide a solu-

tion to the problem of integrating the man-
agement and usage of information between

mainframes and personal computers.
Until there is a standardized and stable

approach to this integration, the "hand-

shaking" between mainframe and micro

should be approached with some caution.

However, IBM's clear progress in this direc-

tion, combined with the promise of new

software approaches, can and should lead

us to optimistic conclusions.
In preparation for the above scenario, it

is wise for libraries and other users to begin
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to exploit the current possibilities for per-
sonal computers as network terminals
whether local, national, dial-up, or dedi-
cated. In this way, we can lay the founda-
tion for future distributed systems in part-
nership with value-added networks.
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The IBM PC as a

Public Terminal on LCS

Chin-Chuan Cheng and
Kurt R. Murphy

In November of 1978, the University of
Illinois implemented a modified version of
Ohio State University's Library Control
System (LCS).

1 Renamed the Library
Computer System, LCS in Illinois is a full

inventory and circulation control system
supporting a network of libraries that share
a common computer but retain separate
databases. LCS currently supports nearly
500 terminals and a database of more than
7 million records, representing the holdings
of twenty-one academic libraries through-
out the state.
LCS contains records and complete

holdings for each of 2.7 million titles at the
University of Illinois at Urbana-
Champaign (UIUC). Currently, the UIUC
Library has 169 terminals connected to

LCS, of which 74 are public terminals.
While LCS in Illinois is an automated li-
brary network of twenty-one academic li-
braries, this paper deals specifically with
the use of LCS at the UIUC Library.
Individual LCS records, derived

through weekly batch processing of OCLC

Chin-Chuan Cheng is professor of linguistics and
Kurt Murphy is assistant to the director of the
Online Catalog Project, both at the University of
Illinois at Urbana-Champaign.

subscription tapes, consist of an abbrevi-
ated bibliographic description along with
detailed holdings information and circula-
tion status. Terminals available to library
staff provide the capability to charge, dis-
charge, renew, save, recall, and to perform
a variety of other circulation functions.
Terminals installed in public areas enable

library patrons to search LCS and to per-
form some circulation functions.
From any public terminal, patrons can

search LCS by author, title, author/title
combination, or call number. While LCS
does not provide a true subject search, li-
brary patrons can simulate such an ap-
proach by using the LCS Shelf Position
Search, which retrieves and displays rec-

ords with adjacent call numbers immedi-
ately preceding and immediately following
any given class number. Valid LCS
searches consist of a three-letter mnemonic
command followed by a slash and the ap-
propriate search key. Printed instructions
are provided with sample searches at public
terminals.
LCS is a complete inventory control sys-

tern and therefore contains a record for
each title held by the library with complete
holdings information. Patrons often use

LCS in preference to the card catalog be-
cause for known-item searching, LCS pro-
vides quick and convenient access to the li-

brary's complete holdings and because each
LCS record supplies complete location in-

formation and circulation status. Further-
more, if a locally held item is charged out or
otherwise unavailable, one can search any
of the other LCS libraries and borrow the
item through the statewide delivery sys-
tern.

While LCS continues to serve well for

circulation, known-item searching, and re-

source sharing, it lacks a number of features
essential to a true online catalog—most
conspicuously, a full MARC record format,

subject access, and authority control. Fol-

lowing an investigation into the alterna-
tives for providing these and other essential
features, the library decided to acquire the

bibliographic subsystem of the Washington
Library Network (WLN) as the basis for an
Online Catalog and to demonstrate the po-
tential for an integrated system of library
automation for Illinois. 2 With Library Ser-
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vices and Construction Act (LSCA) funds
appropriated through the Illinois State Li-

brary, the WLN software was acquired
and installed. The River Bend Library Sys-
tem, one of the eighteen regional public li-
brary systems in Illinois, agreed to partici-
pate with the UIUC Library in the

development of system design modifica-
tions and enhancements.
When the Online Catalog becomes oper-

ational early in 1984, it will contain ap-
proximately seven hundred thousand full

bibliographic records. Derived from
OCLC tapes dating back to late 1974, these
records represent the combined holdings of
the UIUC and River Bend libraries. In ad-
dition to subject access, the Online Catalog
performs keyword searching of many
fields, truncated searches, and Boolean
search strategies. Following a major soft-
ware development effort, the full Library
of Congress name and subject authority
files were loaded into the Online Catalog
database. New headings are automatically
added to this file as incoming bibliographic
records are loaded into the database during
weekly processing. Thus, for all author,
subject, and series title searches, the head-

ing can first be verified by consulting the
online authority file.
Both LCS and the Online Catalog (WLN

version 2.0) run on an IBM 3081, located at

the university's Administrative Computer
Center in Chicago, under IBM's OS/MVS

operating system. Database management
for the Online Catalog is handled by Soft-
ware AG's ADABAS (version 4.1.1) while
terminal communications are run under
IBM Customer Information Control Sys-
tem (CICS 1.5). The LCS software includes
its own database management system and
uses IBM Telecommunications Access

Method (TCAM 10) for communications.
Network terminals are linked to the host

computer through a series of multiplexors,
modems, and phone lines using standard
ASCII codes.
Access from the same terminal to both

LCS and the Online Catalog was made pos-
sible by modifying the WLN communica-
tions software so that it could operate under
the same teleprocessor (TCAM) as that used
by LCS. The TCAM software was ex-

panded to include a message handler that

enables it to identify the appropriate sys-
tem destination for incoming transactions,
thus allowing the patron to issue LCS or

Online Catalog commands interchange-
ably from a single terminal. An additional
feature enables one to automatically re-

trieve and display the corresponding LCS
circulation record for any full biblio-
graphic record retrieved through the On-
line Catalog.
While the message handler and the auto-

matic link feature allow the patron to
search either LCS or the Online Catalog
much more conveniently, the presence of
two distinct command languages and rec-

ord formats can make the combined sys-
terns somewhat confusing for public use. It
soon became clear that for typical patrons,
who do not use the library every day and
are not proficient in the use of LCS and the
Online Catalog, some sort of simplified ap-
proach was needed.

Such an approach should capture the
natural processes of the search and provide
a graceful interaction between the patron
and the computer. Also, it should be easily
modified and not interfere with the very
good response time that has been achieved
on LCS. After much discussion and investi-
gation, it was decided that the best way to
make the combined systems easier to use

was to develop a user interface on an intelli-
gent terminal or microcomputer. Further
investigation led to the choice of the IBM
Personal Computer (PC) to house this inter-
face. The most economical way to confi-

gure the IBM PC for this purpose, it was de-
cided, is to purchase a standard IBM PC
with 128K of memory but with no disk
drives. The interface program could be
loaded using a cassette recorder and thus
save the costs of the disk drives. As long as

the machine is not turned off, the interface
program will remain in the memory. The
standard keyboard and monochrome dis-

play monitor are also required as is the IBM

Asynchronous Communications Adaptor,
which provides a standard RS 232C com-

munications interface.
In the summer of 1982, the library ac-

quired an IBM PC for one of the authors (C.
C. Cheng) to develop the Interface in two

stages: (1) an interface to LCS and (2) a set
of interface programs for the combined
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LCS/Online Catalog system. The first stage
of this development has been completed
and will be discussed in detail below.
The microcomputer is used in place of a

standard ASCII terminal to intercede be-
tween the patron and the mainframe. An
interface program written in BASIC and
residing in the IBM PC prompts the patron
for information about a desired search and
then forms the appropriate commands to

communicate with the mainframe, thus
freeing the patron from having to construct
commands. In March 1983, the interface
was first released for public use on an IBM
Personal Computer in the circulation area

of the main library. In November, the li-
brary acquired thirty additional IBM Per-
sonal Computers to be installed in the main
library and in various departmental li-
braries for public use. The library plans to
acquire more PCs to replace dumb ASCII
terminals in the near future.
In terms of protocol, the multiplexers

linking the host computer and the local sites
communicate at the speed of 4800 bits per
second with mark parity, 7-bit data, and 1

stop bit in synchronous mode at half-duplex
with no echo. The site multiplexers, how-
ever, communicate with terminals at the
speed of 1200 bits per second with mark
parity, 7-bit data, and 1 stop bit in asyn-
chronous mode. Each IBM Personal Com-
puter connected to the multiplexer is
equipped with an Asynchronous Commu-
nications Adaptor, which provides stan-
dard RS 232C interface features. The
speeds of the adapter range from 50 to 9600
bits per second. It supports 5-, 6-, 7-, or 8-
bit characters with 1, IV2, or 2 stop bits. 3

Essential to communication operation is its
interrupt system that controls transmit, re-
ceive, error, and communication line sta-
tus.

The interrupt system of the asynchro-
nous communication adapter makes the
communication between the personal com-
puter and the mainframe much easier to
handle. The communication line is treated
as a file. When this file is opened, the ad-
dress of the routine that handles communi-
cation is stored in an appropriate memory
location called the interrupt vector. When
a character is ready to be received or trans-
mitted, the adapter interrupts the central

processing unit of the microcomputer, and
execution is transferred to the communica-
tion routine. This routine collects charac-
ters from the communication line and
stores them in a receive buffer for retrieval
by the main program. It also transmits to
the communication line the characters
stored in a transmit buffer by the main pro-
gram. These communication activities are

interrupt-driven. The main program does
not need to spend time polling the com-

munication line for a signal. Moreover, the
processing speed of the main program does
not affect communication. In other words,
the characters in the line are never lost be-
cause of the execution speed of the main

program. It is this interrupt system that al-
lows the interface program to be run in in-

terpretive BASIC. While the program can

be compiled for faster execution, the inter-

pretive BASIC is fast enough to meet the
optimal requirements of man-machine in-
teraction.
The interface carries on a dialogue to

query the user about the nature of the
search, accepts the responses, formats an

appropriate command, and sends the com-
mand to the mainframe for processing. It
then receives and displays the search results
on the screen, interprets the various codes
on the records if so requested by the patron,
and helps the user charge, renew, and save

the selected item. When this cycle of inter-
action is complete, the interface is ready for
another search. Initially, a ready prompt is
displayed along with the following one-line
instruction:

See the bottom-line to search; press <?> if you need help.

Upon pressing the question mark, the inter-
face explains how to use certain keys and
other relevant points. Although these

points are presented one at a time, they are

given in only one screen. At the end of the

help sequence, the user is returned to the
initial ready prompt. At this time the user

may press one of the specified numerical
keys for the corresponding search as shown
in the bottom line of the screen:

Press 1 for Author-Title 2:Title 3:Author 4:Call No. 5:Sub-

ject Call No.
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The numerals are displayed in high inten-

sity while the search types are given in low
intensity for easy reading. At this juncture,
if the user presses a key that is not one of
those designated, then the interface as-

sumes that the user wishes to use the com-

mand mode and displays "You are on your
own" in the bottom line of the screen. The
user may continue to complete the com-

mand or press the <Esc> key to start all
over. If the user chooses to type on at this
point, the complete string is sent to the
communication buffer as it is. The main-
frame response is then collected and dis-

played without interpretation. Once the

response is completely displayed, the pro-
gram returns to the initial ready prompt for
another search.
The main function of the interface is to

help the patron find a book without being
burdened by the computer commands. As
one of the designated numerical keys is

pressed, the interface queries the user with
one or two sentences, typically not in excess

of one display line of eighty characters, for
each piece of information. Usually, the in-

terface starts to communicate with the
mainframe with one (in the case of call

numbers) or two pieces of information.
Thus the dialogue between the interface
and the user is fairly succinct. For example,
when the numeral 1 is pressed for an

author-title search, the patron is first asked
to:

Type the author's last name and then press the < ENTER >

key:

The patron enters the last name of the
author as requested. The patron may, for

example, type CHENG as a response. The
interface then asks for the title:

Type the first important word of the title and < ENTER >:

After a word is entered, the interface
checks to see if it is a stop word such as a,

en, the, etc., in which case the user is re-

quested to enter the second important word
of the title, if one exists. The interface con-
structs an LCS command to search the cir-
culation records first. The LCS command
for the author-title combination search re-

quires the command identifier ATS fol

lowed by // followed by the first four letters
of the author's last name and the first five
letters of the first important word of the ti-
tie. The interface constructs the command

string accordingly while freeing the user

from counting the number of required let-
ters while typing. The interface pads the

string with the appropriate number of
blanks if words are shorter than the re-

quired length. All these activities are inter-
nal to the interface and are transparent to
the user. For example, if the user types
SYNCHRONIC in response to the title

query, then the command formed by the
interface is ATS/CHENSYNCH.
The constructed command is then sent to

the communication buffer and on to LCS
on the mainframe. The main program of
the interface then waits for the search
results. The communication routine is acti-
vated by an interrupt to forward the com-

mand and to receive the response. The
main program starts to retrieve the re-

sponse from the receive buffer and stores

each line as a string in an array in the mi-

crocomputer's memory for later process-
ing. A line in this case is a string of charac-
ters followed by carriage return (ASCII
code 13) and line feed (ASCII code 10). As
each line is retrieved, it is also examined by
the program. The examination serves two

purposes. First, it identifies control codes,
such asXON (ASCII 17), and discards them
so that they will not be displayed. Second,
the examination identifies search messages
(such as NO MATCHING SEARCH

CODES) and translates them into phrases
more meaningful to the user (such as NO
ITEMS WERE FOUND).
The sample search given above and is-

sued during the writing of this paper in De-

cember 1983 had the following result:

495.1C423S CHENG. CHIN-CHUAN
A SYNCHRONIC PHONOLOGY OF MANDARIN
CHINESE$THE HAGUE 72-88180

229625 1973 1 ADDED: 780303
01 001 4W MDXCHCD 831205/840203 UC

All the query dialogue lines are displayed in
high intensity. The search results, on the
other hand, are shown in low intensity.
This distinction in display makes reading
the information easier because the user can
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easily separate these two types of informa-
tion on the screen and focus on the informa-
tion of interest.
When an item is found in LCS, the inter-

face asks the patron if interpretation of
some abbreviation codes is needed. If the
user presses the < Y > key (for yes) then the
interface uses the lines stored in the array in
the memory to interpret the codes of the
records. It explains, in plain English, what
the call number is, how many copies are

owned, where the copies are located, and
what the circulation status is. For example,
the interface interprets the above search
results as follows:

The call number is 495.1C423S.
The library has 1 holding.
Line 01: Copy 1 is in Modern Languages and Linguistics—

425 Library.

The loan period is 4 weeks.

But it is charged out. And it is due February 03.
1984.

The interpretation is done entirely
within the interface program and does not
involve the mainframe. Immediately after
the interpretation the interface asks the
user to:

Press <C> to charge out, <R> to renew, <S> to save,
< ENTER > to go on.

If one of the keys C, R, or S is pressed, the
interface again checks the stored lines to
make sure that the circulation status allows
for the selected request. If the request is al-
lowed, it asks the patron to provide his or
her identification number and forms an ap-
propriate command to send to the com-

munication buffer. The mainframe re-

sponse is then displayed.
The interface next asks if the user wishes

to end this round of searching or to search
the same item across the participating li-
braries. If the search is terminated, the in-
terface returns to the initial ready prompt
with the search types displayed in the bot-
torn line of the screen. The search across

participating libraries is a particularly use-

ful feature of the interface. With a stan-
dard terminal in command mode, the pa-
tron must look up the code for each library,
compose the search command, and append

the proper library code. This has to be done
for each library and therefore is both time-

consuming and memory-taxing. With the
interface, the patron is only asked to re-

spond to the following query:

Type an institution name, citv name, library code, or < EN-
TER> for all:

If a specific location or name is given, the
interface constructs the appropriate com-

mand to search the library or libraries and
displays the results. If no name or location
is given, then it randomly selects a library
to start the search. It also allows the user to

remotely charge an item and have it sent

through the statewide interlibrary delivery
system. All the commands are constructed
by the interface and sent to the mainframe;
the user need not formulate any com-

mands. If the item is not found in one li-

brary, the interface automatically con-

structs the command to search the next

library on the list. During a search, the user

may press < ENTER > to interrupt the
process and return to the initial ready
prompt.
During the search session, the user may

terminate processing at any time by press-
ing the <Esc> key. When this key is

pressed, the interface returns to the initial
program unit to examine the communica-
tion line buffer. As it is in a half-duplex
mode of communication, the microcom-

puter does not send BREAK or other similar
keys to the mainframe to actually termi-
nate the impending processing. Therefore,
before the initial ready prompt is dis-

played, the interface examines the buffer to
determine the processing status. If the
buffer contains any characters, then it is

cleared. The program then waits for two
seconds to see if more characters are coming
in from the communication line. If charac-
ters are being received, it displays "One
moment . . ." to the user. If no characters
are received after a two-second wait, then
the interface is ready for another round of

searching.
The interface also waits for two seconds

at the end of every search response from the
mainframe to determine the actual end of
transmission. Although some multiplexers
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in the LCS network may send XON (ASCII
code 17) to indicate the end of transmission,
not all terminal lines receive this control
character. Moreover, this character is not a
sure sign of the end of transmission because
the mainframe may send a public message
preceding or following the search results.
Equally important in the design of the

interface is the determination of the lack of
response by the mainframe. Studies have
shown that the response time on LCS is gen-
erally very good, averaging less than four
seconds. Under some conditions, however,
our observations have shown that response
time may be as long as thirty seconds. The
interface, therefore, waits for forty seconds
before informing the patron that the main-
frame computer has failed to respond. At
the end of this time, the interface returns to
the initial ready prompt. In this way, the
interface will not wait indefinitely if the
mainframe system goes down.
As for the user, the interface waits for

three minutes for the user to respond to its

query. If no key is entered after this period,
then the interface assumes that the user has
walked away without completing the

search, and it returns to the initial ready
prompt. In the initial ready state, if no key
has been entered for five minutes, the inter-
face erases the entire screen and displays
Press < B > to Begin for three seconds at a

randomly selected screen position. This
same process of screen clearing and display
is repeated until a key is entered, in which
case the initial ready prompt is displayed.
This process of clearing the screen and dis-

playing a short message at random loca-
tions is intended to prevent screen burnout
and prolong the life of the screen.

The interface with LCS was first re

leased for public use on one IBM Personal
Computer installed in the circulation area

of the main library. Besponse from users

was extremely encouraging. Although at
the beginning some users took it to be an or-
dinary standard terminal and used the
command mode, many quickly discovered
the convenience of the interface and were

willing to wait in line to use it even though
standard terminals nearby were not occu-

pied. Since the interface also provides the
option of using the command mode, errors
in search commands did occur. The main-
frame computer center tabulates the trans-
action statistics. Table 1 presents some sta-
tistics showing the number of transactions
on the microcomputer with the interface
and the number on the standard terminal,
which consistently had the highest number
of transactions of all the standard public
terminals. Invalid commands were

counted in the total. The number of valid
transactions are also given for a more

meaningful comparison. The number of
transactions of 40,197 on the interface mi-

crocomputer in October was the highest
number in the history of LCS in the entire
state.

As stated above, beginning in November
1983, the library began installing an addi-
tional thirty IBM PCs with the LCS inter-
face for the public to use. With this first
stage completed, i.e., the development of
an LCS interface, work continues on the
combined LCS/Online Catalog interface,
which will be ready when the Online Cata-
log becomes operational early in 1984.
The success of the LCS interface is en-

couraging. It represents an inexpensive
way to make complicated, command-
driven systems easier to use without taxing

Table 1. Statistics Showing the Number of Transactions
1983

Mar. Apr. May fune July Aug. Sept. Oct.

Standard
Total
Invalid
Valid

31,614
6,614
25,000

31,071
6,420
24,651

16,126
3,181
12,945

17,054
3,433
13,621

19,617
3,902
15,715

19,360
4,184
15,176

25,698
5,948
19,750

34,726
7,964
26,762

IBM PC
Total
Invalid
Valid

26,970
741

26,229

29,537
292

29,245

20,793
117

20,676

20,063
155

19,908

24,123
89

24,034

23,691
129

23,562

31,375
170

31,205

40,392
195

40,197
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the mainframe system. The fact that the in-
terface resides in the microcomputer used

by the patron points to even greater prom-
ise in the future because the microcomputer
can be enlarged, enhanced, and repro-
grammed to do more processing locally. It

may be possible, for example, to download
search results for local manipulation and
even to give users bibliographies on disk-
ettes that can be used on their own personal
computers. Other possibilities will become
evident as more experience is gained.
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LC Name Authority Tapes
Used by Ohio State
University Libraries

Lorene E. Ludy

The Ohio State University Libraries has
loaded the Library of Congress Name Au-

thority tapes into its online catalog (LCS,
or Library Control System) to provide see

and see also references in the online catalog
and to change automatically many pre-
AACR2 headings to AACR2 form.
The Library of Congress has been creat-

ing machine-readable name authority rec-

ords since 1977. The names in these records
came from catalog records created by LC

during this period and from the retrospec-
tive conversion of LC authority records for
frequently used (twenty-five or more times)
names. The retrospectively converted
name records and many of the new records
created before the implementation of
AACR2 (January 2, 1981) included the
AACR2 form of the name, so identified. In
March 1981 LC prepared the Name Au-

thority master tape, containing about
520,000 machine-readable records. When
the AACR2 form of names was available it
became the established heading (lxx field)
in the records; the pre-AACR2 form was

changed to a reference (4xx field). Thus,
even though the authority records were ere-
ated before AACR2, the Name Authority
master tape contains AACR2 forms of
names. Since March 1981, update tapes
have been issued weekly and cumulated
quarterly. The Ohio State University Li-
braries used the master tape (1977-March
1981) in March 1983 and the update tapes
(for April 1981 through September 1982) in
August 1983.

Lorene E. Ludv is Authorities Librarian, Ohio
State University Libraries.

LCS contains circa 1.9 million short rec-
ords (call number, author, title, edition,
and date) for all cataloged titles in the li-
braries and approximately six hundred
thousand full bibliographic records for
those titles cataloged (and many retrospec-
tively converted) through OCLC since
1974. In order for this collection of discrete
records on LCS to serve as a catalog, it was
necessary to collocate records sharing the
same name (or topical subject, series, etc.)
heading and to incorporate references be-
tween and among these headings (see refer-
ences, which refer from unused to used
headings, and see also references, which re-

fer to related headings). Toward this end,
LCS was modified in December 1981 to

create a headings file containing all name
headings which are access points to both
short and full bibliographic records, as well
as the subject, series, and uniform title
headings from the full records. 1 Each head-
ing is stored in full form only once in this
headings file and linked by heading num-

ber index to each short and full biblio-
graphic record. Any change to a heading
thus may be applied in all associated rec-

ords (global change). In addition to the
headings themselves, the file also contains a

structure which allows LCS to store and
display see and see also references. It is the
linking of the heading with relevant biblio-
graphic records and the presence of a struc-
ture to store and display references that
have enabled Ohio State to use the LC au-

thority data in machine-readable form to

update headings and add cross-references
to the local online catalog.
LC's Name Authority data enhanced

names in LCS (including names used as

subjects) in the following ways: (1) chang-
ing many name headings to the form used
by LC; (2) identifying and coding any
headings in AACR2 form; (3) substituting
the AACR2 form for headings on LCS in
other forms (thereby changing headings to
the correct form); (4) consolidating variant
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forms of many names on LCS; and (5) add-
ing see and see also references to many
headings represented in LCS. Table 1
shows the types of changes and the number
of headings involved in each.
In the loading process, headings were

changed when an existing LCS heading
matched a seefrom reference (4xx field) to a

heading in AACR2 form. Headings were

added as see also references (5xx field) to
and from existing LCS headings (program-
ming prevented acceptance of references to
headings not used on LCS). When an ap-
proved heading on the Name Authority
tapes matched the main element of an LCS
heading (that is, the LCS heading had fur-
ther subdivisions, such as form subdivisions
to name subject headings or subordinate,
bodies in corporate name headings), the
undivided heading and its references were
added to LCS. (Ohio State's card authority
file has included cards for these "grandfa-
thers"; and they were thought to be neces-

sary in the online authority file.) The par-
tial match of a see reference in such cases

caused a heading to be created with the

referred- to form and its subdivisions.
Changes to these created headings occurred
in only a limited number of instances. For

example, it was assumed that the subdivi-
sions would be appropriate to the new form
of heading for names as subjects but not for
corporate name headings. The remainder
of the created headings were not used, but
reported for staff evaluation. Appropriate
changes were made manually. (These
grandfathers and headings created with
subdivisions are the "added headings" on

line 4 of table 1.) It should be noted that
since the relationships between and among
headings on LCS are themselves stored and
controlled by treating them as headings, see
and see also references on LCS are counted
as "unused" headings. The total number of
headings (both established headings and
references) added to LCS was 185,718.
Preliminary analysis of Ohio State's ex-

perience shows that 30 percent of the head-
ings on LC's Name Authority tapes were

present on LCS. (The unused records from
LC are being retained until it is determined
whether it would be useful to process them
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Table 1. Results of the LC Name Authority Tape (NAT) Load onto LCS

Number of Headings
Master Tape
(added 3/83)

Update Tapes
(added 8/83) Total

1. Heading records on NAT
2. Headings on LCSt at time of load
3. LCS headings changed
4. LC-established NAT headings (lxx fields)

added to LCS (AACR2 forms, grandfathers,
and headings with subdivisions)

5. Total headings added to LCS (established
headings and references)

6. See reference links created from NAT
7. See also reference links used from NAT

ca. 520,000
1,296,337

15,674
24,785

105,041

98,949
14,350

310,089
1,464,308

8,860
15,867

80.677

76.678
5,031

ca. 830,000*

24,480
40,652

185,718

162,530+
14,391 §

'The number of unique headings is smaller inasmuch as 20-30 percent of the update tapes are corrections to existing
records.

tAll types of headings, including ca. 73 percent names, 23 percent subjects, 4 percent series, and 1 percent uniform
titles. Some headings have multiple types, e.g., both name and subject.

(Figure takes into account 13,095 see references deleted by the update tapes.
§ Figure takes into account 4,990 see also references deleted by the update tapes.

again in the future.) More than 20 percent
of the names used on LCS were found on

the Name Authority tapes. The percent of
the total LCS headings file which matched
the LC data is lower (16.2 percent for head-
ings from the master tape, 9.9 percent for
headings from the update tapes) because
the LCS headings file also includes series,
topical subjects, and uniform titles.
The Name Authority tapes helped Ohio

State to deal with a major part of the
changes caused by the implementation of
AACR2. Over twenty-four thousand head-

ings in LCS changed form; in 72.6 percent
of these cases the AACR2 form was added
to LCS (in the other cases both headings—
old and new—were present on LCS, and
the tapes consolidated the records and es-

tablished references between the head

ings). Approximately seventy-two thou-
sand short and full bibliographic records

(2.9 percent of the records on LCS) were
changed to new headings as a result of the

tape load.
The addition of references and the up-

grading of headings to AACR2 form has
substantially improved the capacity of LCS
to serve as Ohio State's online catalog. A
similar effort is planned, using machine-
readable subject authority data from LC,
as it becomes available.
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In the Matter of:
Investigation of Access
Charges and Divestiture-
Related Tariffs

Joseph B. Ford

Editor's note: Thefollowing is a formal pe-
tition filed with the Federal Communica-
tions Commission on behalf of CAPCON li-
braries requesting that the FCC deny or

curtail the tariff request filed by ATirT
Communications, Inc. CAPCON is a li-

bary system cooperative that represents
sixty-five libraries in Washington, Balti-
more, and northern Virginia. The tariff re-
quest as filed would effect an 84 percent
price increase for leased line telecommuni-
cationsfor the CAPCON member libraries.
The petition was submitted in a required
format containing headnotes. For the pur-
pose of this publication, these headnotes
have been deleted. If the tariffs are imple-
mented as requested, they will take effect
April 3, 1984.

SUMMARY

The proposed private line tariffs (FCC
Tariff 3, Section 8, et al.) filed by the Amer-
ican Telephone and Telegraph Company
(AT&T) and the other telecommunications
companies work an unreasonable and ineq-
uitable hardship on one class of users: li-

braries in general, and those libraries
which are affiliated with the CAPCON Li-

brary Network in particular. The

CAPCON member libraries will pay ap-

proximately 84% more for private-line
telecommunications services than their

current charges if the proposed tariffs are

implemented.

Joseph B. Ford is executive director of CAPCON,

Washington, D.C.

Such drastic price increases are unrea-

sonable and discriminatory, and represent
an unwarranted reallocation of public
funds away from library service and to-

ward the private sector.
The Commissioners of the Federal Com-

munications Commission are requested to

deny the tariff request.
INTRODUCTION

In the past fifteen years, beginning with
the development of a standardized data
format for encoding bibliographic records,
libraries in the United States have quietly
created a technological revolution. Much
of the technology has been developed by
nonprofit, member-supported coopera-
tives, or by the academic community. Re-
gardless of the origin of the technology, it
has been driven forward by one single uni-
fying objective: Reduce the labor-intensive
nature of library materials processing by
sharing information with the rest of the
community.
The combination of low-cost computing

power, and the need for shared resources

has produced one of the most remarkable
developments of the twentieth century.
More than six thousand libraries, serving
perhaps 50% of the nation's population,
use and adapt data derived from their col-
leagues' efforts, and shared with and
among the library community. The cost

savings, and the growth in efficiency of ser-
vice among libraries of all types and in all
states, has been enormous, but estimated
by one study to be in excess of three billion
dollars ($3,670,000,000) per year in

savings.
*

For the CAPCON libraries, the esti-
mated dollar figure in savings is in excess of
one million dollars ($1,005,480).
The single factor which permitted this

growth and change was low-cost telecom-

"OCLC, Inc., estimates as presented in their pe-
tition to the FCC in the same matter.
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munications. Specifically, the availability
of voice-grade multi-point telecommunica-
tions circuits allowed libraries in many lo-
cations to access a single shared data-

processing facility, use the data stored
there, and achieve substantial economies of
scale. With the availability of low-cost tele-
communications came the development of
various types of.library-related hardware,
including cathode-ray-tube terminals
which could process and display the un-

wieldy but necessary special character set
associated with library data processing;
companion printers for labelling materials;
telecommunications hardware to facilitate
the sharing of data circuits; and associated
peripheral devices such as light pens, bar
code generators, and data switches.
Nationally, the library stake in telecom-

munications, if the hardware expense alone
is calculated, would easily exceed $50 mil-
lion. That is, libraries in this country have
modified their operations and purchased or
leased more than $50 million in data-
processing telecommunications hardware.
For the CAPCON libraries, the estimated
figure is $500,000. The cost in staff time to
adapt to the new technology, whether na-
tionally or locally, is incalculable.
What is most important is that these ef-

forts were undertaken by publicly funded
and supported institutions, a segment of the
community that in many respects is the
most vulnerable to economic disruption,
and therefore least able to take risks. On be-
half of their users, however, libraries devel-
oped and became dependent on resource

sharing through data processing and tele-
communications.

II. IMPACT ON LIBRARIES
OF ACCESS CHARGES
AND TARIFF FCC NO. 3

Since the mid-1960s, libraries have been
caught in a classic squeeze brought about
by inflation and the "information explo-
sion. They have faced increased materials
and labor costs, and increased demands
from their users. The response from the li-
brary community was to reduce unit costs
by sharing resources. The availability of
low-speed analog circuits, with modems to
convert digital to analog signals, has per-
mitted libraries to cope with their prob-
lems, within the constrained budgets avail

able to them. As expressed elsewhere, the
role of affordable telecommunications can-
not be overemphasized as the key to the sue-
cess libraries have had in achieving effi-
ciency of service.
The potential impact of the access charge

ruling and the new private-line tariff
would be drastic. Estimates prepared by
AT&T indicate increases of 84% for cir-
cuits used by CAPCON member libraries
for data transmission. For example, the
CAPCON Library Network, a non-profit
library cooperative with its headquarters in
Washington, D.C., has sixty-five member
libraries which use an online system located
in Columbus, Ohio. A CAPCON member
with one terminal and one modem pays an

aggregate amount of approximately
$103.50 per month to have a telecommuni-
cations link to the computer system, plus a

$75 monthly lease cost for the modem. The

system, operated by another nonprofit or-
ganization called Online Computer Li-
brary Center (OCLC), is the chief source of
data-processing support for libraries at-

tempting to continue service delivery in the
face of mounting costs and reduced bud-

gets. Using OCLC, CAPCON's members
reduce unit costs while speeding materials
processing. If the access charge and the
tariff are implemented as currently stated,
the telecommunications cost for a

CAPCON library with a single terminal
and modem would increase to approxi-
mately $190 per month, plus the cost of the
modem, still at $75. The increase would
come about purely as the result of access

charges and tariff, with no improvements
or enhancements in service. The library
would face an increase of $86.50 per
month, from $178.50 to $265, overnight.
The total monthly increase for CAPCON li-
braries has been estimated at $6,758, or
84% more than current bill.
Libraries with multiple terminating

channels would simply multiply the num-

ber of channels by the monthly increase,
and thus would face even higher charges.
By examining the impact on a circuit-by-

circuit basis, the effects may be easily seen.

For example, circuit FD4998-028 (circuit
028) is one of the approximately twelve
data circuits serving CAPCON members
and other OCLC participants in the

Washington-Baltimore area. Circuit 028 is
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typical of data circuits terminating in a

metropolitan area, since the circuit con-
nects comparatively few exchanges, and
the exchanges it does connect are primarily
in lower-tariff class A areas. The interex-
change (IXC) mileage, and IXC costs, are
rather low. It should be noted that circuits
serving the Midwest and Far West may
have considerably longer "backbone" mile-
age, and that circuits serving class B or ru-

ral areas may have greater IXC mileage,
higher IXC tariffs, and higher costs.
The attached tables, 1A and IB, identify

the circuit and its configuration and costs
under the current tariff, and under the pro-
posed tariff as filed by AT&T on October 3,
1983. Please note that since much of the de-
tail associated with the new tariff, such as

the exact relationship of the new Local Ac-
cess and Transport Areas (LATA) to Serv-
ing Offices and Rate Areas, is not known,

the costs will probably exceed the estimated
charges. Despite the lack of full details, an
increase of at least 62% can be identified,
with the probable charge increases much
higher.
For the purposes of displaying the data,

the followingdefinitions are used. An origi-
nating point, exchange, or serving office
(ORIGIN/EXCNG and SECOND EXCNG
in table 1A, ORIGIN/SO and SERV OFF
in table IB) is the primary point of tele-
phone office service for a rate area or

LATA; interexchange channel (IXC) is cir-
cuit between exchanges, as interoffice
channel (IOC) is in table IB; LATA distri-
bution channel (LDC) is the local circuits
running within the new Local Access and
Transport Areas; and terminating channel
(TC) is the rough equivalent of the local
loop termination.
Applying the new rate structure to the

Table 1A. Details of Circuit 028 (One Month)*
Origin/Excng Second Excng IXC Miles IXC Cost No. Loops Loop Cost

Dublin, Ohio Washington 8 332 $ 563.03 4 $144.20
Washington 8 Manassas, Va. 23 177.54 1 36.05
Washington 8 Washington 1 4 81.33 1 36.05
Washington 1 Washington 3 8 91.69 1 36.05
Washington 3 Washington 14 13 132.24 1 36.05
Washington 3 Baltimore 31 141.14 4 144.20
Baltimore Towson 8 108.13 1 36.05
Totals 419 Miles $1,295.10 13 Loops $468.65

Total Circuit
Cost $1,763.75
* Cost figures valid for circuit 028 only, as of July 1983. Other circuits have higher costs, bringing total aggregate cost
to $103.50 per terminal/modem.

Origin/SO Serv Off

Dublin Columbus
Columbus Washington 8

Washington 8 Washington 1

Washington 8 Manassas, VA
Washington 1 Washington 3
Washington 8 Washington 14

Washington 8 Baltimore
Baltimore Towson
Totals

Total Circuit
Cost
Increase
% Increase

IOC Miles IOC Cost LDC Miles LDC Cost No. Tc Tc Cost

11 $ 54.45 1 $ 143.00
332 $412.40 ? $ ? 4 572.00

4 $ 38.40 ? $ ? 1 143.00
23 $113.85 1 143.00

— 8 $ 39.60 1 143.00
— 17 $ 84.15 1 143.00

31 $ 81.60 ? $ ? 4 572.00
_

— 8 $ 39.60 1 143.00
367 Miles $532.40 59 $331.65 14 $2,002.00

$2,866.05
$1,102.33

62.5%'

•This increase is the least possible increase, with the probable amount even higher. AT&T's own estimate is 84% .
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circuit shown, we note the changes labelled
below the B table. Please note that expenses
have been moved much closer to the ends of
the circuits, and that some reductions occur
in channel charges. While IOC plus LDC
charges are not exactly analogous to the
IXC charges, the new tariff creates a simi-
lar billing configuration when IOC and
LDC are combined. When the new chan-
nel components are combined, they show
an estimated IOC plus LDC channel re-
duction of 33.2% (table IB). It is important
to recognize that table IB does not display
all the LDC charges which might be ap-
plied, and which would raise the costs

higher by increasing the IOC plus LDC

charges. It should also be noted that the
modest reductions in IOC channel charges
are more than offset by the dramatically in-
creased terminating channel costs.
The information about channels, loops,

and hardware has been included to develop
a baseline telecommunications charge for
the libraries on 028. This baseline gains
meaning when the application of these
components of the library telecommunica-
tions service are described as a function of
the library's activities. For example, the li-
braries on circuit 028 performed 13,994
transactions in the month of October 1983,
with an average telecommunications cost-

per-transaction of $0,126. Under the pro-
posed tariff, the average cost per transac-
tion for the same number of transactions
would be $0,204, or 61 % greater.
The following tables, 2A and 2B, detail

the transactions costs for libraries on circuit
028 before and after implementation of the
proposed tariff.
In order to make the information in the

tables more easily understood, the follow-
ing brief definitions are used: a transaction
is a billed use of the system for any type of
service activity, including cataloging a

book, borrowing a book, or verifying a lo-
cation; a station (STN) is a terminating
channel; a terminal (TERM) is the library
computer terminal; the LOOP COST is the
current (table 1A) and proposed (table IB)
cost to have the loop terminate in the li-
brary; and channel cost (CHANL COST) is
the shared cost of the IXC circuit (table 1 A)
and IOC plus LDC circuit (table IB).

In addition, the commissioners are di-
rected to the two values at the bottom of the
right-most column, where the mean cost

per billed transaction is displayed, as it has
been computed in two different ways. The
wide variance between the two values
results from the methods themselves: The
lower number is calculated by dividing the
total telecommunications charges by the
total number of transactions, giving a mean

of $0,126 per transaction in table 2A, and
$0,204 in table 2B. The other calculation

produces the mean of the means, or $0,251
per transaction in table 2A, and $0,366 in
table 2B. For the purpose of clarity, both
methods are displayed. The wide variance
between the individual libraries' mean
costs per transaction is due to the economies
of scale which result from performing
many transactions on one or more termi-
nals.
An example which focuses on a particu-

lar library will yield further relevant data.
One of the libraries identified in tables 1A
and IB has used OCLC as its sole means of

processing materials to make them avail-
able to its patrons. In 1983-84, the library's
annual materials purchasing budget is

$45,000 and its processing budget is $7,450.
The library has budgeted approximately
$0,165 per item as the telecommunications
cost to process the item.
At the current tariff rate, the cost of tele-

communications represents 28.8% of the
total processing budget, or $2,142 out of
the total of $7,450. If the proposed tariff is
allowed, the cost of telecommunications
will increase to approximately $3,180 per
year, and consume approximately 42.7%
of the processing budget. The loss of bud-

geted funds for processing represents the to-
tal charges for processing approximately
400 books, or 17 % of the total processing
budget.
Comments received by the American Li-

brary Association and included as appendix
A underscore the drastic effects the new

tariffs will have on libraries.

III. ARGUMENTS

The initial purpose of the divestiture and
the related access charges was to develop a

competitive environment for telecommuni-
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Table 2A. Monthly Telecommunications Costs per Transaction (Current Tariff)
No. No. Loop Chanl Total No. Telcost/

Libr Stn Term Cost Cost Telcost* Trans Trans

1. 1 1 $ 36.05 $ 56.31 $ 92.36 220 $0,420
2. 1 1 $ 36.05 $ 56.31 $ 92.36 430 $0,215
3. 1 1 $ 36.05 $ 56.31 $ 92.36 294 $0,314
4. 1 7 $ 36.05 $ 394.14 $ 430.19 2,460 $0,175
5. 1 1 $ 36.05 $ 56.31 $ 92.36 154 $0,600
6. 1 1 $ 36.05 $ 56.31 $ 92.36 743 $0,124
7. 1 1 $ 36.05 $ 56.31 $ 92.36 724 $0,128
8. 1 2 $ 36.05 $ 112.62 $ 148.67 1,091 $0,136
9. 1 1 $ 36.05 $ 56.31 $ 92.36 69 $1,339
10. 1 2 $ 36.05 $ 112.62 $ 148.67 2,235 $0,067
11. 1 2 $ 36.05 $ 112.62 $ 148.67 4,399 $0,034
12. 1 1 $ 36.05 $ 56.31 $ 92.36 935 $0,099
13. 1 2 $ 36.05 $ 112.62 $ 148.67 240 $0,619
Total 13 23 $468.65 $1,295.10 $1,763.75 13,994 $0.251f

$0.126J
'Communications channel charges only, without modem lease.
fThe mean of the means method.
|The mean cost of all transactions divided by the total telecommunications cost.

Table 2B. Monthhj Telecommunications Costs per Transaction (Proposed Tariff)
No. No. Loop Chanl Total No. Telcost/ %

Inst Stn Term Cost Cost Telcost* Trans Trans Chngf
1. 1 1 $ 143.00 $ 37.57 $ 180.57 220 $0,821 + 95.2%
2. 1 1 $ 143.00 $ 37.57 $ 180.57 430 $0,420 + 95.3%
3. 1 1 $ 143.00 $ 37.57 $ 180.57 294 $0,614 + 95.5%
4. 1 7 $ 143.00 $262.93 $ 405.93 2,460 $0,165 -05.7%
5. 1 1 $ 143.00 $ 37.57 $ 180.57 154 $1,173 + 95.5%
6. 1 1 $ 143.00 $ 37.57 $ 180.57 743 $0,243 + 95.9%
7.
8.

1 1 $ 143.00 $ 37.57 $ 180.57 724 $0,249 + 94.5%
1 2 $ 143.00 $ 75.14 $ 218.14 1,091 $0,200 + 47.0%

9. 1 1 $ 143.00 $ 37.57 $ 180.57 69 $2,617 + 95.4%
10. 1 2 $ 143.00 $ 75.14 $ 218.14 2,235 $0,098 + 46.2%
11. 1 2 $ 143.00 $ 75.14 $ 218.14 4,399 $0,050 + 47.0%
12. 1 1 $ 143.00 $ 37.57 $ 180.57 935 $0,193 + 94.9%
13. 1 2 $ 143.00 $ 75.14 $ 218.14 240 $0,909 + 46.8%

MSTRI 1 $ 143.00 $ 0.00 $ 143.00
$0.366§Total 14 23 $2,002.00 $864.05 $2,866.05 13,994 + 41.8%
$0.204 1 + 61.9%

'Communications channel charges only, without modem lease.

t % CHNC indicates the percentage change in telecommunications cost per transaction when the proposed tariff is
applied.

IMSTR is the loop from the OCLC computer center to the long-lines circuit.
§The mean of the means method.
!The mean cost of all transactions divided bv the total telecommunications cost.

cations. The library community in general,
including the CAPCON Library Network,
is not opposed to a competitive telecommu-
nications industry. In a truly competitive
environment, libraries could choose the
manner and mode of their resource-sharing
communications systems.

The new tariffs proposed by AT&T, its
regional operating companies, and the in-

dependent phone companies, however, are
far from competitive. In fact, they are un-

reasonable and discriminatory. Wherever
AT&T has actual competition, as in long-
distance channels, it proposes to reduce



78 Information Technology and Libraries / March 1984

costs. Where it has no competition, how-
ever, it proposes to raise costs by as much as

400 % for some components of the service.
These rate increases are unjustified and

work serious, perhaps irreparable, damage
on the nation's libraries. As a class of users,
the libraries have made an enormous con-

tribution to the scholarly and social needs
of the nation, and have paid fair rates for
their use of the telecommunications facili-
ties they have leased. It is impossible to ex-

pect libraries to absorb overall rate in-
creases of 84% and still deliver the
essentially pro bono services they provide to
the nation.
An element of the divestiture related to

competition was the anticipated develop-
ment of alternative technologies, perhaps
more effective, or less expensive, or both.
Again, the library community in general
and the CAPCON Library Network in par-
ticular are not opposed to alternative tech-
nologies and would welcome them for rea-
sons of enhanced service or reduced costs. It
must be noted, however, that libraries have
no alternatives which will either enhance
service or reduce costs. Libraries are cur-

rently totally dependent on AT&T and sim-
ilar service.
It is important to note that the federal

government has supported library develop-
ment, and that the new tariff will work to
subvert other federal programs. A quote
from Representative William Ford of
Michigan, speaking in the debate on tele-
phone legislation (HR 4102) in the House,
identifies the problem libraries face.

The Federal Government encourages libraries to
share resources through programs such as the Li-
brary Services and Construction Act, the Higher
Education Act, and the library postal rate. Much
of this progress will be reversed if, through dis-
proportionate and unanticipated cost increases
for telecommunications, libraries must discon-
tinue their automated services or choose between
paying data communications bills or buying new
books. (November 10, 1983, Congressional Rec-
ord, p.H9650)
The anticipated effects of the new tariffs

will be as follows:
1. An overnight increase in the cost of

telecommunications service, with the in-
crease for CAPCON libraries estimated by
AT&T at 84%.

2. No budgeted funds available to li-
braries to pay these increased charges, leav-
ing only the reallocation of materials bud-

gets, staff salaries, or other program funds;
or the emergency allocation of other state
or local funds to pay the increases.

3. Whatever the source of funds used to

pay for the increases, the result will be a

sudden and dramatic reduction in the qual-
ity and quantity of library service delivered
to the nation in general, and to the patrons
of CAPCON libraries in particular.
4. A reduction in the number of items

acquired and processed by libraries and

thereby made available to their patrons.
CAPCON's members include three medical
school libraries which will necessarily re-

duce the services they offer physicians and
medical school students.

5. A substantial reordering of the plans
libraries have developed for further re-

source sharing and automation of informa-
tion services.

IV. CONCLUSION

Rased on the information developed in
this petition, the petitioner concludes that
the tariffs filed by AT&T et al. are unrea-

sonable and discriminatory. They work a

hardship on one class of users, i.e., li-
braries.

Based also on the material included in
this petition, the petitioner respectfully re-

quests:
1. The commissioners deny AT&T et al.

the right to impose the tariffs as filed.
2. In addition, the commissioners are re-

quested to extend the period of comment
and review beyond April 3, 1984, so that
the Federal Communications Commission,
the library community, and the scientific
and scholarly communities can assess the

long-range impacts of the proposed tariffs.
3. In the event that rejection of the tariff

or extension of the review period are not

found to be substantiated by the evidence,
then the commissioners are requested to

propose that the tariffs be phased in over a

period of time long enough to reduce the
immediate impacts of the tariffs. Libraries
would then be able to develop technologi-
cal strategies and revised budgets to deal
with the increases.
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APPENDIX A. EXCERPTS FROM REACTIONS OF
LIBRARIANS TO PROPOSED INCREASES

IN LIBRARY TELECOMMUNICATIONS COSTS

ALABAMA—Alabama Public Library Service: APLS, the State Library Agency, pays for three WATS
lines which make it possible for all Alabama citizens to have equal access to library service whether it
is at their own local library, by sharing resources with over two-hundred public libraries in the state,
or by receiving service from APLS. One of the WATS lines makes it possible for the blind or physi-
cally handicapped to get service from us. We also have line charges to SOLINET (Southeastern Li-
brary Network) in Atlanta, which makes it possible for us to share cataloging services with approxi-
mately thirty-five hundred other libraries throughout the country. Our total telecommunications
charges amount to $7,000 per month, or $84,000 per year. A 60% increase would just about elimi-
nate those essential items. How do I adjust my budget—by eliminating the WATS lines, by reducing
staff, or by reducing our library materials acquisitions? If we are forced to do any or all of the above,
you will just about wipe out three-fourths of our libraries.

ARIZONA—Casa Grande City Library: Our telephones are used to provide a variety of services—
telereference for those either unable to physically visit the library or in need of immediate reference
assistance; verification of available library resources in other libraries in order to complement the
interlibrary loan process; notification of patrons, indicating that books are being held for them or

that the patron has overdue books; outgoing reference calls to major Arizona research libraries on
behalf of our patrons who may be unable to physically use those research collections; confirmation
of the availability of library facilities for use by community groups and organizations; etc. Our
present telecommunications abilities expand the library's capabilities and community impact well
beyond our doors. We are publicly supported and operate on a fixed budget with no way to pass
additional unbudgeted costs on to our patrons.

ARIZONA—Scottsdale Public Library: During the past five years my staff and I, along with the Na-
tional library community, have turned to automation and telecommunications to more efficiently
and economically provide library service. We have participated in building a national bibliographic
database, which is used for cataloging; we order material online for better, less expensive service; we
share our resources with other libraries through online terminals; and we provide reference service
from online databases. We have justified our moves in this direction because telecommunication
capability has been affordable to nonprofit institutions such as libraries.
The proposed 60% increase will seriously affect Scottsdale Library's delivery of library service. We

budget very closely to meet information demands of our community. We cannot absorb this type of
increase and we will be left trapped between our obligation to provide current information to our

community and the economics of rising telecommunication costs and/or return to manual systems.
ARKANSAS—Harding University, Searcy: Technical processing and interlibrary loans through the
Online Computer Library, Inc., and the Computer Reference Service make our small library na-

tionwide in scope. For a small private academic library this capability is without a doubt the great-
est way of broadening horizons for our students and faculty that has ever been invented. As a non-

profit institution there is no way to pass on all additional expenses for increased telecommunications
services to patrons and continue to be a service institution.

COLORADO—Colorado State University: In the case of Colorado State University we are currently
operating a budget in the transfer of bibliographic data via library networks in the proportions of
$100,000 to $150,000. An increase of 60% would price our services out of the market for students
and faculty.

CONNECTICUT—Yale University: We presently operate some thirty-one CRT display terminals on
dedicated lines served by the Research Libraries Information Network (RLIN) from a central com-

puter located at Stanford University in Palo Alto, California. The present annual cost of the com-

munications linking required to support these terminals is $83,844. The \ale library depends on

RLIN for a considerable range of services all of which are extremely important to the provision of

high-quality library service at a reasonable cost to the scholarly community.
ILLINOIS—Southern Illinois University at Carbondale: We believe the effects of the proposed tariff
for telecommunications charges will have a major impact upon our library s expenditures, especially
if the preliminary reviews indicating increases averaging 60 7o are accurate. Libraries have limited
resources and are already hard-pressed because of the continuing effects of inflation in book prices.
Involvement with regional and national library networks has resulted in increasing dependence
upon telecommunications for our daily operations.

INDIANA—Allen County Public Library, Fort Wayne: As a member of the Indiana Cooperative Li-
brary Services Authority, we depend on leased interstate telephone lines linking us to the national
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network headquartered in Dublin, Ohio, for major elements of library services. Our major data
supplier, OCLC, estimates that nationwide increases for the private leased lines for data transmis-
sion will average about 60% . For the participating Indiana libraries the estimate is 78% . For the
Allen County Public Library the estimated increase is 87 % . Increases of this magnitude will result in
erosion of library service throughout the nation. Our ability to tap into the database to find informa-
tion, books, journal articles, and other sources of data for our users would be seriously impaired.

INDIANA—Wabash College: Costs to connect through the Indiana Cooperative Services Authority to
our national online computer service (OCLC) would increase on an average of 75% . Online com-

puter networks allow libraries to access data created elsewhere. For example, the record for a book
cataloged by Notre Dame University is instantly available to my cataloger here or the person at Mon-
roe County Public Library downstate, thereby eliminating our need to duplicate Notre Dame's
work. As well, libraries are able to use the OCLC database to find out who has a needed book or

periodical and can instantly online ask to borrow that item for our patron. The telecommunications
linkage is dedicated AT&T long-line private/leased lines.

IOWA—State Library: I-LITE, the interlibrary loan program of the state of Iowa, pays for telecom-
munications costs which make it possible for all Iowa citizens to have equal access to library service
by sharing resources with over five hundred public libraries in this state. We also have line charges to
BCR in Denver, which makes it possible for us to share cataloging services with approximately
thirty-five hundred other libraries throughout the country. Our total telecommunications charges
amount to $8,400 per month, or $100,800 per year. A 60% increase would eliminate these essential
services. We cannot adjust our budgets quickly enough to absorb this sort of increase. We could
reduce staff, or we could reduce buying library materials, but then we wipe out the ability to serve

the citizens of the state that need the access to this information.
MARYLAND—Prince George's Community College, Largo: The library staff in 1983 is essentially the
same size as it was in 1970. The only way that the level of service can be maintained in the future is

through automation. Automation for libraries requires access to a national bibliographic database

(OCLC). Preliminary analysis indicates that an average of 60 % in the cost of private leased lines will
result from the new tariff rates being proposed. This will severely increase the cost of access to the
OCLC database for us and may make it prohibitive. The college is not prepared to increase the

library telecommunications budget without reducing the book budget, public services, or staff.
MONTANA—State Library: Nine libraries are connected with the Washington Library Network
through special private lines. The proposed 60 % increase, combined with the need soon for a second
line, might well see us facing in 1984 a change from a telecommunications cost of approximately
$35,000 to over $100,000 for our state's services. The Montana State Library plans grants to enable
new libraries to join WLN. The tariff increases would come at a time when the other important
libraries in the state are making decisions about network membership. I foresee a most serious blow
to our attempts to encourage other libraries to join automated systems.
Montana is well aware of its geographical location and the long-term need for increased telecommu-
nications at a reasonable cost. Our state officials in telecommunications development are working
actively to explore solutions for us. The development of new technologies to reduce Montana's tele-
communications costs certainly cannot be expected by April of 1984.

NEVADA—Washoe County Library, Reno: Preliminary analysis indicates that Nevada's libraries
will face cost increases up to 60% for private/leased lines used for data communication. In 1978 the
Washoe County Library paid $8.60 per leased line. We now pay $64 per leased line. Our telecom-
munication cost increases in five years are more than 600% . Nevada's libraries must share their re-
sources; therefore, we face the problems of long distances and rural library delivery service. Addi-
tional increases in the cost of telecommunications will effectively destroy the statewide network and
deny many Nevada citizens access to information.
Average costs for a dedicated line from rural libraries to the closest bibliographic data base (ELKO,
Carson City, Reno, and Las Vegas) are $250 per month, or $3,000 per year. A possible increase of
60% for a library in White Pine County could be an additional $1,800 which could mean either the
end of a book budget or the loss of a staff position. The approximate telecommunication costs to the
twenty public libraries with dedicated lines and the ability to interconnect the four data bases are
$65,000 per year. An increase of 60% would bring the statewide costs to $96,000. Obviously, Ne-
vada's libraries cannot easily absorb this type of cost increase.

NEW HAMPSHIRE—New Hampshire State Library: The librarians of New Hampshire have re-

cently managed to acquire a computer on which we proposed to mount four unique New Hampshire
databases, a New Hampshire union catalog, an index to New Hampshire government documents, a
status of legislative bills, and a directory of state agencies and their services. The state library pro-
vides In-WATS lines for our citizens so that they may access services to the blind and physically
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handicapped and central governmental and general reference services. We also catalog for almost
two hundred libraries through a processing center at the state library and have line charges to a

bibliographic network based in Ohio.
We feel as though we are about to be set back ten years because of these proposed increased telecom-
munications costs. It hardly seems fair to levy such charges on publicly supported libraries when
these libraries have been encouraged for years to provide modern information exchange systems for
our citizens. We in New Hampshire have pooled our meager resources to do just that, believing that
a well-informed society is the basis for a free and just society.

OKLAHOMA—Western Plains Library System, Clinton: With AT&T's divestiture approaching in

January of 1984, we have been notified of the new telecommunications pricing schedules. While
some costs will go down, a new service function fee has been added and the fee for station termina-
tions/keys increased so that there will be a total increase of 62.5% . Our telecommunications costs
will more than double in this fiscal year if this increase is allowed to proceed as scheduled.
Our goal in this western part of Oklahoma is to make available as good library service as can be
found in a large city with many more information resources. To do that, we must use interlibrary
loan, i.e., the AMIGOS Bibliographic Council in the Southwest and the OCLC system. Through
them we have access for our library patrons to many public, private, and university and college
libraries across the United States. The increasing charges proposed may well put us out of the interli-
brary loan business. We simply don't have that kind of money.

PENNSYLVANIA—PALINET and Union Library Catalogue of Pennsylvania (a nonprofit broker of
computer-based bibliographic services to three hundred libraries in Pennsylvania, New Jersey, Del-
aware, and Maryland): Based on preliminary information, we are estimating an approximate 70%
increase in library telecommunications charges. PALINET member libraries spend over one-half
million dollars annually on telecommunications line and equipment rental to access OCLC. An ad-
ditional $50,000 is spent by PALINET's OCLC dial access users on TYMNET or TELENET, while
an estimated $200,000 is paid each year by PALINET libraries to VANs for access to other reference
database services such as DIALOG and BRS.
I estimate that a small library's annual OCLC telecommunications costs will increase from $2,700 to
about $4,590. That may not appear as an exorbitant sum to other private data-line users, but for

already fiscally strapped libraries, it promises to bar continued participation in the national library
network that has developed over the past decade.

SOUTH CAROLINA—Greenville County Library: We receive catalog information and have labels
for book pockets and spines automatically printed as the result of being linked by computer to a

bibliographic utility (OCLC) in Ohio. We no longer have a card catalog because the catalog infor-
mation has been converted to machine-readable form. Acquisitions information is relayed to a firm
in Pennsylvania which now produces our catalog and updates it on microfilm (called a COM cata-

log). While this system is currently less costly than hiring librarians to produce catalog cards and file
them, it still costs us over $70,000 per year. A 60% increase alone would bring the cost to $112,000,
which would abolish our financial advantage. A local foundation is giving us a $300,000 grant to

help computerize the remaining library functions. We are accepting the money under the assump-
tion that we can afford line costs. Can we?

TEXAS—AMIGOS Bibliographic Council, a nonprofit organization of 253 libraries in the Southwest:
AMIGOS leases multipoint data circuits to link terminals located in member libraries with the

OCLC computers. By pooling the cost of these circuits and recovering on a per terminal basis, the
effects of distance from OCLC and large users versus small users is leveled by the AMIGOS pricing
algorithm. The current monthly cost to AMIGOS is approximately $66,000 for those circuits. The
present data circuit cost per terminal makes it possible for many small libraries to have access to

automation they otherwise could not afford, thus reducing the cost of many labor-intensive services.
Many small libraries will not be able to continue using OCLC automated services if the proposed
private-line tariff forces us to pass on a $36,000 monthly increase to member libraries.

Libraries are also confronted with other local tariff proposals which will also affect their automation
costs as a result of the AT&T divestiture. Southwestern Bell has a tariff proposal before the Texas

Public Utilities Commission which reportedly will double telecommunications costs. The divesti-

ture appears to be producing cost impacts which are, from the user perspective, illogical. How can a

corporate reorganization result in user costs rising 50-60% from the long distance component plus
100% from the local component?

VIRGINIA—University of Richmond: We have just begun (within the last five years) to take advan-

tage of many automated projects which utilize data transmission.
Our cataloging and bibliographic

records are now online with OCLC. We provide online literature searching for faculty and students
to over 150 databases through Lockheed Dialog, BRS, and SDC Orbit. Because of the affordability
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of the technology in the recent decade, it has become possible, even necessary, for institutions the
size of the University of Richmond (three thousand students and even smaller institutions) to provide
this level of service. Indeed, it is not uncommon to find that some information, especially in the fields
of business, economics, and science, will never see print and will only be available online.
Now, if we are faced within the next three to six months with a 60 % or more jump in telecommuni-
cations costs, the impact will be very negative on our library. Among our alternatives would be a

reduction of the level of contributions to the OCLC national database. This would result in (a) a

reduction in bibliographic information to our own patrons about our collection and (b) a diminish-
ing of the value of the national database, particularly if other libraries followed suit.

WEST VIRGINIA—Fayette County Public Libraries: We have recently joined the Southern West

Virginia Library Automation Corporation to implement online, automated circulation control,
bibliographic searching, and interlibrary loan cooperation, which greatly increases patron access to

local and regional collections. As public agencies, FCPL and SWVLAC can't just pass on an im-

pending 60 % increase in leased line rates to our patrons. We would have to severely cut other essen-
tial items in our budget, i.e., book budgets, staffing, and other public services. The development of
new technologies and competitive services will not be implemented by April of 1984 and in a rural
area such as ours, there is reason to believe that competitive services might not be available at all,
even in the future.

WEST VIRGINA—West Virginia Library Commission: The proposed tariffs, estimated to increase
over 60%, could conceivably wipe out our services which link 164 public libraries and 26 college
libraries to one another and to the headquarters in Charleston. This would leave us with a completed
database which would be unable to be accessed or distributed.

(American Library Association, Washington office, 202/547-4440, November 1983.) ■■
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News and Announcements

CJK Word Processor

OCLC has announced that OCLC and
Asiagraphics of Mount Sinai, New York,
have entered into negotiations leading to-

ward the development of a Chinese-

Japanese-Korean (CJK) library support
package. The package and a CJK word

processor already developed by Asia-

graphics will be marketed and supported
by OCLC.
The system allows users to retrieve trans-

literated Chinese records from the OCLC
database and, using software developed by
Asiagraphics, display on the terminal
screen or print out these records in picto-
graphic characters using a dot-matrix

printer attached to the OCLC M300 work-
station (a modified IBM PC). The software
will be able to support both the pinyin and
Wade-Giles transliteration schemes as well
as full and simplified character sets of the
Chinese language. Development of re-
trieval capabilities for Japanese and Ko-
rean records is under way. Production of

catalog cards in Chinese, Japanese, and
Korean characters is also being developed.
According to Andrew Wang, manager of

OCLC's Online Systems Products and Ser-
vices Department, OCLC and Asia-

graphics are taking a user-oriented ap-
proach to developing non-Roman alphabet
capabilities for the OCLC Online System.
"OCLC users will be able to retrieve Chi-
nese language records from an OCLC
M300 workstation without a special
Chinese-character keyboard," he said. A

terminal operator will be able to use the

system after only four hours of training.
They will not need to learn to use a

Chinese-character keyboard." ■■

Mary W. Ghikas Appointed
as USBE Executive Director

Mary W. Ghikas has been named execu-

tive director of the Universal Serials & Book

Exchange, Inc. Ghikas was assistant com-
missioner for research/reference services at
the Chicago Public Library and adminis-
tered its Central Library and Cultural Cen-
ter.

A member of the American Library Asso-

ciation, she now serves on ALA Council

(1983-87) and is vice-chair/chair-elect of
the Information Science and Automation
Section of ALA's Library and Information
Technology Association. She has also been
the managing editor of Information Tech-

nology and Libraries.
Ghikas succeeds Alice D. Ball, who re-

tired at the end of 1983 after serving as

USBE's executive director during its thirty-
five years of operation. ■ ■

Libraries
Install INNOVACQ

Innovative Interfaces, the library auto-

mation company that was founded five

years ago to integrate the bibliographic net-
works (OCLC, RLIN, UTLAS) with circu-
lation systems such as the CLSI LIBS 100,
has been installing its own integrated
INNOVACQ acquisition and serials con-

trol system in libraries across the country.
The University of Michigan at Ann Ar-

bor and Michigan State University have in-
stalled INNOVACQ. In both libraries the
INNOVACQ is linked electronically to the
bibliographic utility, and at MSU it is also
linked electronically to the circulation sys-
tern. Other recent installations include the
Thomas J. Watson Library at the Metro-

politan Museum of Art in New York City,
the California State University in Sacra-
mento, and the Law Library of the Univer-
sity of California at Berkeley. The UC Law
Library is the first user of the INNOVACQ
serials control system and is now checking-
in, routing, claiming, processing invoices
with complete fund accounting, etc., for
all of its sixty-five hundred currently re-

ceived titles on the INNOVACQ.
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Other INNOVACQ users include the

University of Oregon, the University of
Montreal (the INNOVACQ is distributed
in Canada by the Canadian national bib-

liographic network, UTLAS), the Univer-
sitv of California at Riverside, Greenwich
(Connecticut) Public Library, California
State University at Long Beach, and special
libraries in the Canadian provinces of Al-
berta and Ontario. ■ ■

UNIFACE Sale

The Tacoma Public Library and Mid-
west Library Service have announced the

purchase by Midwest Library Service of the
UNIFACE software from the Tacoma Pub-
lie Library. The board of trustees of the Ta-
coma Public Library approved and exe-

cuted the formal agreement on October 25,
1983. Under the terms of the agreement,
Midwest has purchased all marketing
rights to UNIFACE (other than those al-

TPS Electronics
announces

MAGNETIC STRIPE &
BAR CODE READERS

for the

IBM PC
&

DEC Rainbow
in addition to our

readers for
OCLC

Cataloging Terminals

4047 Transport
Palo Alto,CA 94303

ready reserved to the Washington Library
Network) for a period of fifteen years.
Midwest Library Service is based in Mis-

souri and wholesales books worldwide to

college, university, special, corporate, and
public libraries.
UNIFACE is an intelligent interface soft-

ware system that is capable of capturing
bibliographic data from a network in full
MARC format and transferring the data for
use in the appropriate circulation control

system format. In addition, it allows stor-

age of data on floppy disks, which can be
used later to produce catalog cards, order
forms, book lists, labels, and other prod-
ucts. UNIFACE has been operational since
1980, performing day-to-day technical ser-
vice functions on an ongoing basis. ■■

Jaeger Company Now
Online with Faxon's LINX

The Faxon Company has announced
that Alfred Jaeger, Inc., of Commack, New
York, has joined the LINX and information
centers with back issues in a wide variety of
fields, including the hard sciences, physical
sciences, social sciences, humanities, and

technology.
According to Faxon officials, this new as-

sociation means that LINX network users

can now forward orders for back issues on-

line to Jaeger by using Faxon's electronic
mail system, LINX COURIER.
LINX COURIER is one of the founda-

tions of Faxon's Datalinx System, and since

1981 has allowed users to place orders or

claims for current subscriptions online to

Faxon. With LINX COURIER'S free-form
memo, users can communicate quickly
with Faxon staff or with any other network
users.

The Jaeger company is using this elec-
tronic communications tool to respond
with information concerning the orders
forwarded from LINX users. ■■

Smithsonian Institution

Signs Contract with Geac

Geac Computers, Inc., and the Smithso-
nian Institution have signed a $1.4 million
contract to install the Geac Library Infor-
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mation System in the Smithsonian and its
fifteen branch libraries.
The Smithsonian Institution Libraries

support all Smithsonian Institution pro-
grams, with special emphasis on research
activities. The collections number about
nine hundred thousand bound volumes,
plus approximately two hundred thousand
microforms, one hundred thousand maps,
and two million slides and pictures.
The automation project will be phased

over a three-year period, commencing in

April 1984, and will include installation of
all modules that constitute the Geac Li

brary Information Systems: the Online

Catalog, Circulation Control, Acquisition
with Serials Control, and the MARC Rec-
ord Management System.
Initially, the system will be installed us-

ing a single Geac 8000 multiprocessor. A
second 8000 will be linked to the first as

transaction loads increase and additional
modules are installed. The contract pro-
vides for the eventual expansion of the SIL
network to more than 190 terminals. The
total value of the sixty-month contract for
hardware, software, and maintenance is

approximately $1.4 million. ■■
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ULISYS utilizes standard operating system software, a recognized and wide-
ly used software language and continues to take advantage of hardware
improvements accompanied by price decreases.

Poised to constantly take advantage of new technology as it becomes avail-
able, ULISYS will always be the system that others strive to match.

UNIVERSAL LIBRARY SYSTEMS, an authorized distributor of Digital
Equipment Corporation, provides the mature, proven ULISYS software;
Digital, the world's second largest computer manufacturer, provides the
hardware.

For more information, contact: UNIVERSAL LIBRARY SYSTEMS
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The Official
Washington Post Index

Nowavailable online fromDialog
Research Publications has taken the search out of research by

putting The Official WashingtonPostIndex online from Dialog. This
invaluable resource presents a massive database of recent historical
information readily and easily accessible to the user through computer
search. Information on any recent topic will be available instantly
through basic "key-word" search techniques that allow the user to
search virtually any area of the Index.

The Official WashingtonPostIndex online file consists of approx-
imately 250,000 entries with about 4,500 new entries added each
month. Entries will consist of:

• topical classifications
• brief abstracts
• date, section, page, and column location for finding the article in
hardcopy or on microfilm*

To order Dialog File 184, The Official WashingtonPostIndex, contact:
Dialog Information Services, Inc., 3460 Hillview Avenue,
Palo Alto, CA 94304
Call toll-free 800-227-1960 (In California call toll-free 800-
982-5838)

* The WashingtonPostonmicrofilm and The Official WashingtonPostIndex in book form are available
fromResearch Publications. For information contact: Research Publications, 12 Lunar Drive /Draw-
er AB, Woodbridge, CT 06525. Call: 203-397-2600; TWX: 710-465-6345; FAX: 203-397-3893.
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Bibliographic citations were produced
with the guidance of Maria Clark, Yale
University Library, New Haven, Connecti-
cut, in accordance with the American Na-
tional Standards for Bibliographic Refer-
ences. New York: American National
Standards Institute; 1977. 92p. (American
National Standards on Library Work and
Documentation; ANSI Z39.29-1977).

Reviews

02 7.6 Access: deaf patrons in the library
[Videorecording]. Washington, D.C.:
The National Academy of Gallaudet

College; n.d. 1 tape cassette; 25min.; sd.
Available in 3/4-inch U-Matic and in 1 lz-
inch VHS formats from Gallaudet Col-

lege Press Distribution Office, 7th and
Florida Ave., NE, Washington, DC
20002. $47.50 plus $3.25 postage and

handling or $10 rental.
Assisting patrons is a commonplace ac-

tivity in libraries. But how does one assist a

patron who is deaf? 027.6 Access: Deaf Pa-
trons in the Library provides some insights
and clues as to how library staff can iden-

tify and help deaf users. Produced by Gal-
laudet College, the only institution of

higher education for the deaf, this video-
cassette illustrates tips and techniques that
are easily incorporated into a public service
routine.

Using a "tape-within-a-tape" approach,
the program depicts a group of library staff
viewing a videotape. Encompassing very
common librarian/patron exchanges, the

scenarios being watched highlight the deaf
users' various needs ("I want some books on
astronomy," "I need a library card," etc.)
and the library staff members' responses,
both correct and incorrect. Interspersed
with the scenarios are shots back to the li-

brary discussion/viewing group, who ask

questions of a discussion leader.
The program identifies the varied speech

level skills of deaf persons and explains the
speech characteristics of deaf persons. Illus-
trating ways to recognize deaf patrons, the
program also demonstrates ways to com-

municate with the patron, such as finger
spelling and simple gestures. A particular
highlight is the explanation given for the
various levels of speech ability as well as the
clear illustration of ways librarians can

communicate with the deaf in non-

threatening, non-stereotypic fashions.
The overall organization of this presen-

tation is satisfactory. However, the pro-
gram seems to plunge into the middle of
things without preparing the viewer for the
way in which the information would be
presented. The "tape-within-a-tape" vehi-
cle seemed disjointed at times and com-

pletely lost at other points. Particularly dis-
concerting was the "fantasy" sequence, in
which a librarian provides the appropriate
responses to the deaf inquirer. Half the re-

sponses were critiqued; the other half were
not. It would have been helpful to have
every scenario evaluated. The clarity of the
overall presentation is somewhat muddled;
the technical production is basic but satis-
factory. The closed-captioning of the pro-
gram works well.
What is excellent is the information pro-

vided. This program would be highly ap-
propriate for staff development sessions,
particularly in the public service area. The
commonsense approach provided leads one
to apply the techniques recommended to
both deaf and hearing patrons. Professional
actors were not used, so the situations illus-
trated appear very real and very typical of
every library on a routine day. What is also
intriguing is not necessarily the patrons'
predicaments, but the automatic assump-
tions made by the librarians as to the pa-
trons' needs and/or abilities. It seems that
you could witness such patron-frustrating
interactions with nonhandicapped library
users as well.
The program mentions various techno-
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logical advances (e.g., telecommunicative
devices for the deaf, telephone typewriters)
but does not advocate that each library in-
vest in these types of equipment. What is

advocated, however, is that library staff
demonstrate a calm, sensitive demeanor,
tempered by common sense and basic
knowledge of deaf patrons' capabilities. Li-
brary service to handicapped patrons has
usually revolved around the blind or visu-

ally impaired user. 027.6 Access provides a

focal point for librarians to begin to listen,
understand, and realize the needs of deaf
patrons. The purchase price or rental fee
for this program would be well spent by a

library in order to better serve all its
patrons.—Jamie Wright Coniglio, Iowa
State University, Ames, Iowa. ■■

Indexing specialized formats and subjects.
Hilda Feinberg, ed. Metuchen, N.J.:
Scarecrow; 1983. xviii, 288p. Includes
bibliographies and index. ISBN: 0-8108-
1608-3. $37.50.
Hilda Feinberg has compiled a solid vol-

ume covering widely ranging aspects of the
indexing field. The fourteen chapters, writ-
ten by authorities in equally varied fields,
discuss many new concerns of information
access through indexing (for example, vi-
deotex systems) as well as rehash the old
definitions of specificity, relativity, preci-
sion, and recall. Billed as being devoted to

specialized areas of study and structure,
each chapter proves to use the specific to

develop general concepts on indexing.
The book is organized with essays pre-

senting general indexing design issues, fol-
lowed by chapters on indexing by certain
well-known services (Chemical Abstracts,
EBIC, New York Times Information Ser-
vice) and formats (newspapers, encyclope-
dias, videotex systems). The final chapters
discuss some tools used in indexing, e.g.,
microcomputers and the thesaurus. Al-
though this book is more likely to be ap-
proached by particular chapters of interest
to a reader, the order of chapters does aid in
understanding the full approach and value
of the work as a whole. Feinberg offers a

meaty introduction to all the chapters,
which should be extremely useful in decid-
ing how this work might be incorporated in
an indexing course.

James Anderson, in chapter 1, offers a

clear overview of the concerns of any index-
ing system, and he lays out ten points to be
decided upon: (1) what is to be indexed, (2)
use of symbols or concepts, (3) detail of in-
dexing, (4) specificity of terminology, (5)
controlled vocabulary versus free-text
searching, (6) representation of the item in
the index, (7) index record structure, (8)
media of display, (9) file structure, (10) file
display. Anderson deftly marches through
these points using the Modern Language
Association's bibliography to illustrate each
one. The uniqueness of MLA's string index-
ing system and the growth in flexibility of
this system through online development are
a refreshing change from the usual Wilson-
like examples we so often see.

Anderson's ten points are carried
through the next thirteen chapters as topics
related to all indexing systems. An enjoy-
able debate develops throughout the book
on controlled vocabulary versus free-text

searching. Anderson introduces the topic,
and it is then more fully developed in chap-
ter 2, "Is Indexing Obsolete? Keyword In-

dexing and Free-text Searching," by John
Rothman. Rothman points to the trend of
user subject specialists preferring free-text

searching, thereby avoiding constraints of a
controlled vocabulary which usually re-

quires the intervention of an access special-
ist. Unfortunately, a concern not brought
to the discussion is the added computer
time for hit-and-miss, user-conducted free-
text searches. Perhaps the increased sophis-
tication of searching hardware will make
this a moot point for future database sys-
terns.

Barbara E. Anderson and Carol B.
Wilson next present a detailed discussion of

indexing provided by "search service ven-

dors" like BRS and SDC. The preparation
of database indexes is carefully given, pro-
viding a needed deeper understanding of
such services and their capabilities.
Chapters 4-11 are subject- or service-

specific discussions designed to give insights
into access to information in the appropri-
ate fields. The sciences are represented in

chapters 4 and 5 with discussion on "Index-
ing at Chemical Abstracts Service," by W.
V. Metanamski and D. F. Zave, and "In-

dexing the Biomedical Literature," bv
David F. Mayhew, which includes a look at
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Excerpta Medica, the National Library of

Medicine, and the Institute of Scientific In-
formation.
The softer sciences are then dealt with in

chapters 6-9. Lynn Barnett offers a well-
illustrated tour through the familiar ERIC
information system. Access to the literature
of the law is singled out by Dorothy
Thomas as needing very special attention
because of the unique nature and use of the
literature. She claims that because of the
voluminous material in the legal field, the
index as access to the literature will never
die. Two newspaper indexes are then con-

sidered by Alan R. Greengrass, "Indexing
at the New York Times Information Ser-

vice," and Jessica L. Milstead, "Newspaper
Indexing: The Official Washington Post In-
dex." It may seem redundant to include
two chapters on newspaper indexing when
it is obvious that many other disciplines
have been left out, but the discussions in
each of these chapters is unique enough to

warrant inclusion of both.
The next two chapters—"Indexing En-

cyclopedias," by Barbara M. Preschel, and
"Indexing for Videotex Systems," by John
Rothman—-are both refreshing forays into
highly specific areas of indexing. Preschel
offers the closest thing in this volume to

back-of-the-book indexing, a necessary
representation. Rothman looks at indexing
in an entirely different way through vi-
deotex systems and menu selection indexes;
his is truly a lesson in the creative use of in-

dexing concepts.
A full design is examined by Edith Ward

in chapter 12, "Starting from Scratch: The
Design of a Periodical Indexing Service."

Although this is to a degree a rehashing of
the old concepts and methods, Ward deals
with it freshly and uses this broad topic to

pull together some old and new concerns.

"Use of Microcomputers in Indexing,"
chapter 13, by Theodore C. Hines and Lois
Winkel, and "The Thesaurus in Indexing
and Searching: A Review," chapter 14, by
Hilda Feinberg, are in-depth examinations
of a new and an old indexing tool and their
uses in the specialized indexing of the fu-
ture. It would seem that a concluding chap-
ter on thesauri belies the editor's prejudice
for a controlled vocabulary environment.
Indexing Specialized Formats and Sub-

jects is a valuable work for anyone in any

area of indexing. This is because of the

many different views of the field presented
by the authors. Its best use would be as a

companion volume to a book like Borko
and Bernier's Indexing Concepts and Meth-
ods. My one criticism of the work is a con-

tinuing one with Scarecrow Press publica-
tions, namely the poor type quality at a

high price. The $37.50 price tag may result
in its use as only a companion volume. — Jill
Sanders, Blackwell North America, Lake

Oswego, Oregon. ■■

Online searching techniques and manage-
ment. James J. Maloney, ed. Chicago,
111.: American Library Assn.; 1983. vii,
195p. "Based on the proceedings of a . . .

program of the Machine-Assisted Refer-
ence Section (MARS) of RASD, held on

July 11, 1982, at the annual conference
of the American Library Association in

Philadelphia." Includes bibliographies.
ISBN: 0-8389-3285-1.

Video to online: reference services and the
new technology. Bill Katz and Ruth A.

Fraley, eds. New York, N.Y.: Haworth
Press; 1983. 205p. (Reference librarian;
5-6). Includes bibliographies. ISBN: 0-
86656-202-8. $14.95.
These two titles are significant additions

to a growing volume of literature concern-

ing automation and reference service and,
more specifically, online searching of com-
mercial databases.
Online Searching: Technique and Man-

agement is a comprehensive introduction to

online searching, primarily of commercial
databases. It is a compilation of seventeen

individually written papers based on an

RASD Machine-Assisted Reference Section

(MARS) program held at the 1982 ALA An-

nual Conference in Philadelphia. The edi-
tor explains in the book's preface that, with
three exceptions, the papers were selected
by the Program Committee from close to

one hundred abstracts that had been sub-
mitted for consideration. The committee

requested keynote addresses from Sara

Knapp and Peter Watson for each of the
two parts of the program. Carol Fenichel
volunteered "to fill any gap" and conse-

quently was asked to speak on databases
and database vendors and producers.
This book is beautifully organized in two
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parts with each paper leading logically into
the next. Part one, entitled "Technique,"
begins with Sara Knapp's "Online Search-
ing: Past, Present, and Future," which
should be of interest to everyone involved in
even a peripheral way with online search-
ing. Jane Thesing describes the advantages
and limitations of online searching in the
second paper, and Carol Tobin then pro-
poses seven factors for consideration in se-

lecting an online or manual search. The
fourth paper, by Carol Fenichel, provides
an overview of databases and their pro-
ducers and vendors, including subjects cov-
ered and vendor addresses, telephone num-
bers, and services. Librarians planning or

updating an online search service will find
Janet Bruman's "Physical Requirements:
Terminals, Printers, and Furniture" ex-

tremely helpful in deciding their equip-
ment requirements and whether to pur-
chase, lease, or rent. A short glossary of
technical terms is included. The sixth pa-
per, by Lawrence Maxted, is a detailed
guide to the interview process under what
most searchers would probably agree are

the ideal circumstances (the end user

present for the actual search as well as for
the pre- and post-search interviews). It
might have been useful if the program
planners also had included guidelines for
searching under less than ideal circum-
stances. The last paper in this part of the
book, "The Mechanics of Online Search-
ing" by Kristine Salomon, offers help on the
basics of searching, including database se-

lection, search strategy, command lan-
guage, and Boolean logic.
Part two, "Management," begins with a

discussion by Peter Watson of various orga-
nizational patterns for online searching in-
eluding centralized versus decentralized
services, a search unit integrated in the ref-
erence department versus a separate unit,
and combinations of these patterns. In the
second paper, Randolph Hock describes his
views of the qualifications required in a

good searcher. The third paper is a de-
scription by M. R. Dustin of applica-
tions of database searching using actual
questions received by the Minnesota Inter-
library Telecommunications Exchange
(MINITEX); and the fourth, by Gertrude
Foreman, is a strong argument as well as

nTyme
The Electronic Mail System for Libraries
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• Special rates for professional library organizations
• Simple protocols for interlibrary loan
• Local, national, and international communications
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guide for preparing a policy manual. In the
next paper Gayle McKinney provides prac-
tical information, including sample forms,
for carrying out the business and record

keeping for online searching. Nancy
Grimes follows with "Costs, Budgets, and
Financial Management" and then John
Evans describes "Methods of Funding."
James Rettig, in the eighth paper, thor-

oughly explores the often discussed topic,
"Options in Training and Continuing Edu-
cation." A table is included that lists advan-

tages and disadvantages of various sources

of training. Next to last in this second part
of the book is "Publicizing an Online
Search Service" by Maryjane Cochrane,
followed by an appropriate concluding ar-

ticle by Rebecca Whitaker, "The Impact of
Online Search Services on Libraries."
The MARS Education and Training of

Search Analysts Committee provided the
book's appendix, "An Introduction to On-
line Searching: A Suggested Outline." The
two-page introduction to the outline ex-

plains that the outline was prepared to help
librarians called upon to present introduc-
tory workshops for colleagues or library us-

ers. The actual outline is more than four
pages in length and quite detailed. It was
used to plan the program on which this
book is based. Two annotated bibliogra-
phies follow the appendix. The first, "On-
line Reference Service: How to Begin," is a

compilation of more than sixty titles se-

lected and recommended by the MARS Use
of Machine-Assisted Reference in Public
Libraries Committee; and the second bibli-
ography, on evaluation of search services,
compiled by the MARS Committee on

Measurement and Evaluation of Service,
includes about fifteen titles. Contributors
and the editor are identified in the back of
the book by position title, institution name,
and location. Unfortunately, there is no in-
dex, but the very descriptive titles of indi-
vidual papers, listed in the table of con-
tents, provide a general guide to topics
covered.
The papers in this excellent compilation

are consistently well written, readable, and
substantive. The contributors, apparently
without exception, have firsthand experi-
ence with, and are thoroughly knowledge-
able about, their topics. Most of the papers
include references to source material, and

some of these lists are quite extensive

(twenty to thirty titles).
This will be an extremely useful book for

anyone new to online searching, practi-
tioner or manager, and will serve as excel-
lent review and inspiration for those cur-

rently involved in online searching who are

contemplating evaluation and develop-
ment of their online search service.

Video to Online: Reference Services and
the New Technology, as indicated by its ti-
tie, is broader in scope than Online Search-
ing, but a major portion also covers data-
base searching. There is no preface or

introduction; the title and table of contents

provide the only clues to the book's cover-

age and intended audience. Video to On-
line also lacks an index.
Similar to Online Searching, this is a col-

lection of twenty-four articles by individ-
ual authors. The organization is a little dif-
ficult to understand. The first seven articles
are without a heading, followed by "On-
line: Two Views," "Online: Two Ven-

dors," "Online Reference Services" (five ar-
tides), and "The Online Search" (eight
articles).
True to the book's title, the first two arti-

cles in the first section deal with video.
Helen Gothberg's excellent essay is of par-
ticular note. Videodisc, videotex, and tele-
text are defined and their applications in li-
braries are forecasted.
The third article, on micropublishing,

bibliographic control of microforms, and
microform equipment by William Saffady,
is surprising for its inclusion in a collection
with the phrase "new technology" in its ti-

tie. It will be, however, an especially useful
article for library school students and be-

ginning reference librarians.
The impact of online catalogs and biblio-

graphic utilities on reference service is a

topic included in three of the remaining
four articles in the first section of the book.
Trish Ridgeway and Laurence Mitlin's
"The Reference Librarian's Role in the Se-
lection and Implementation of an Online
Circulation System" is a narrow approach
to this topic (although no right-thinking
reference librarian could possibly disagree
with their argument that reference staff
should have an important role). "Integrat-
ing Local Databases with Remote Files,
Print Materials and Reference Services" by
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Nolan Pope sheds additional light on

patron-accessed online catalogs, among
other topics. The impact of bibliographic
utilities as well as of telefacsimile and elec-
tronic publishing on interlibrary document
delivery is discussed in a superb article by
Noelene Martin and Sandra Wood. In his
article in "Online: Two Views," Robert

Hauptman leans heavily on the biblio-

graphic utilities as examples to support his
view that "the reference revolution is
here." Russ Chenoweth describes the use of
OCLC and RLIN (as well as commercial
databases) at the University of Pennsylva-
nia's Van Pelt Library reference desk in his
article, "Online Reference Services."

Microcomputers are discussed in two ar-

tides. Back in the first section of the book,
Cynthia LaPier writes about the uses and
security problems of microcomputers in
"The Care and Maintenance of an Apple
Orchard." In "The Online Search" section,
Rodes Trautman and Helen Gothberg pro-
pose using a microcomputer at the refer-
ence desk to create and access "A Reference
Tools Database."
The remaining articles deal almost exclu-

sively with online searching of commercial
databases, with the exception of the lead
article in "Online Reference Services" by
Rodney Phillips, "Keeping Records on the
Monkeys: A Core Collection of Materials
about Online Services for Reference Li-
brarians." This bibliographic essay in-
eludes some coverage of online public ac-

cess catalogs, microcomputers, and
minicomputers, although it largely con-

cerns commercial database searching.
Forty-five references are listed at the end of
the essay.
The integration of online searching with

traditional reference service is a subject
covered from a variety of perspectives in
several articles. Of special note are Norman
Stevens' "Skim Milk Masquerades as

Cream: The Myth of Online Data/Base
Searching" (the other half of "Online: Two
Views"); Betty Unruh's "Online Reference
. . . No Longer an Option" in "Online:
Two Vendors"; the Chenoweth article
mentioned earlier; and in "The Online
Search, Maurita Holland's "Real-Time
Searching at the Reference Desk." The lat-
ter concentrates on ready-reference search-
ing.

Other topics covered in "Online Refer-
ence Services" include a sensible approach
to the fee-or-free question by Carolyn
Weaver, Douglas Cooper's "Start-up and
the First Year in a Small Liberal Arts Col-
lege," and "Management of Online Com-

puter Services in the Academic Reference
Department" by Cerise Oberman.
A detailed discussion by Sara Knapp on

free-text searching begins "The Online
Search" section. Other subjects included
are a study of comparative costs of online
and manual searches by Bruce Shuman,
and database selection by Michael

Halperin. The concluding article by Jitka
Hurych, "The Professional and the Client:
The Reference Interview Revisited," is a

strong argument that methods of librarian-
client interface learned in online searching
should be applied to traditional reference
service as well. All reference librarians,
whether or not they are also online search-
ers, should find this article of great interest.

Video to Online contains many stimulat-

ing and well-written articles, but it is not as
consistently readable and substantive as

Online Searching. Articles are directed to a

variety of levels of interest. While Online

Searching can be read comfortably from

beginning to end, readers will wish to select
only those portions of Video to Online of

special interest to them. Both books will be
invaluable for future research on reference
services and online searching.—Adele
Combs, Northwestern University, Evans-

ton, Illinois. ■■

Saffady, William. Introduction to automa-

tion for librarians. Chicago, 111.: Ameri-
can Library Assn.; 1983. 304p. Includes
bibliographies and index. ISBN: 0-8389-
0386-X.
In writing an introduction to some as-

pect of computer technology, there is a risk
of overwhelming the inexperienced reader
with technical details or boring the ad-
vanced reader with elementary informa-
tion. It takes a delicate balance of content
or at least a readable style to deliver intro-

ductory material so that it is interesting and
absorbing. Saffady has succeeded in pre-
paring an introduction to library technol-
ogy that is a model of clarity—careful in its

attention to detail and definition and thor-
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ough in its coverage of the basics of library
automation.
Intended as a tutorial survey of library

systems, Introduction to Automation for
Librarians begins with four chapters on the
fundamentals of data processing. A chapter
on computer hardware presents a lucid

summary of the development and state of
the art of processing and peripheral equip-
ment. This is followed by a chapter on soft-
ware that in similar fashion describes the

background and place of languages and
programs as well as the role of the program-
mer in the operation of computer systems.
Application software, system software, and
the process of systems analysis are clearly
described. The basics of hardware and soft-
ware are brought together in a third chap-
ter on data processing concepts, which ad-
dresses batch and online modes of data

processing, the organization and manage-
ment of data networks, and distributed
data processing. To complete the funda-
mentals, there is a chapter on automated
office systems encompassing word process-
ing, micrographics, reprographics, mes-

sage transmission systems, and other
information-handling technologies.
Throughout the four chapters on the fun-

damentals, copious examples are drawn
from library applications, and illustrations
are up-to-date and helpful. Each chapter
concludes with a well-rounded bibliogra-
phy of approximately forty citations to

monograph and periodical literature, his-
torical and current.
The second half of the volume devotes

one chapter to each of four major library
computer application areas: circulation,
cataloging, reference services, and acquisi-
tions, including serials control. Each chap-
ter offers an introduction to the operations
under consideration and a discussion of the
problems or other motivation for automat-
ing. Hence, the book is especially well
suited for the library school student or non-
librarian, as well as for the seasoned librar-
ian interested in technology applications.
The applications themselves are rigor-

ously described, starting with the earliest
systems of their type and concluding with
the most recent ones available. Presenta-
tions of commercial systems are scrupu-
lously fair and without editorial comment

or criticism. Although specific systems and
prices cited will be outdated soon, the ma-

jority of material in the book transcends the
kind of refinements and incremental ad-
vancements likely to take place in library
automation for at least five years. It is a

credit to Saffady that he has written excel-
lent history and integrated it so effectively
with the most current thinking and design
in the field.

As one might expect, the major part of
the attention given to computerized circu-
lation control is devoted to turnkey sys-
terns. Custom-designed circulation systems
are noted for their significance in library
automation, but the turnkey concept and
commercial configurations predominate.
The chapter concludes with a description of
integrated library systems as an outgrowth
of the database concept and the expansion
of circulation systems to include additional
functions.
Automated cataloging is described in the

context of MARC format development, the
MARC Distribution Service, and the cur-

rent REMARC retrospective conversion

project. Commercially available MARC-
derivative products and services are dis-
cussed and followed by intensive coverage
of bibliographic utilities. Computer-based
catalog production and the several forms of

computerized catalog are effectively ex-

plored, including online catalogs and other
bibliographic information retrieval sys-
tems.

The description of automated reference
service begins with bibliographic and non-

bibliographic databases as machine-
readable reference sources. It continues
with the concepts and methods of online re-

trieval, concluding with costs and the prob-
lem of document delivery.
The discussion of computer-based acqui-

sitions includes turnkey, bibliographic util-
ity, and vendor-provided systems. Finally,
computerized serials systems are described
against a background of need for biblio-

graphic control of serial publications and
effective management of library serials col-
lections.
This is an excellent work and a valuable

contribution to the field.—Jerome
Yavarkovsky, Adelphi University, Garden
City, New York. ■■
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Other Recent Receipts

Listed here are books and other publico-
tions of potential interest to members of
LITA, received for review. Some of these
materials may be reviewed in later issues of
ITAL.

American folklore films and videotapes: a cat-
alog, volume 2. Center for Southern Folklore.
New York, London: Bowker; 1982. xii, 355p. In-
eludes index. ISBN: 0-8352-1536-9, softcover,
$39.95.
Arneson, D. J. The official computer hater's

handbook. New York: Dell; 1983. 192p. ISBN: 0-
400-56619-3, software, $3.95.
Authority control in the University of Califor-

nia Union Catalog. Dorothy McPherson, ed.
Bev. ed. Berkeley, Calif.: Division of Library
Automation, Office of the Asst. Vice President—
Library Plans and Policies, University of Califor-
nia; Oct. 1980. 44p. (Division of Library Auto-
mation working paper; no.9) Order from:
Editor, DLA Bulletin, Division of Library Auto-
mation, University of California, 186 University
Hall, Berkeley, CA 94720 (softcover) $5.
AVMP 1983 = Audiovisual marketplace 1983:

a multimedia guide. New York: Bowker; cl983.
viii, 522p. ISBN: 0-8352-1577-6. ISSN: 0067-
0553, softcover, $39.95.
Barnholdt, B.; Hojer-Pedersen, N. The ALIS

online circulation control system of Danmarks
Tekniske Bibliotek. Stockholm: Royal Institute of
Technology7 Library; 1983. 25p. (Stockholm pa-
pers in librarv and information science) (Report
TRITA-LIB-4086).
Bibliographic specifications for consolidation

of records. Katharina Klemperer, comp. Berke-
ley, Calif.: University of California, Office of the
Asst. Vice President—Library Plans & Policies,
Division of Library Automation; July 1978. 26p.
(Division of Library Automation working paper;
no.2) Order from: Editor, DLA Bulletin, Divi-
sion of Library Automation, University of Cali-
fornia, 186 University Hall, Berkeley, CA 94729
(softcover) $5.
Bibliographic specifications for display, Uni-

versity of California Union Catalog. Arjun Aiyer
[and others], Display Committee. Rev. ed.
Berkeley, Calif.: University of California, Office
of the Asst. Vice President—Library Plans & Pol-
icies, Division of Library Automation; Jan. 1979.
18p. (Division of Library Automation working
paper; no.l) Order from: Editor, DLA Bulletin,
Division of Library Automation, University of
California, 186 University Hall, Berkeley, CA
94720 (softcover) $5.
Bibliographic specifications for MARC card

conversion processing, University of California
Union Catalog. Rev. ed. Berkeley, Calif.: Uni-
versity of California, Office of the Asst. Vice

President—Library Plans & Policies, Division of
Library Automation; Jan. 1979. 7p. (Division of
Library Automation working paper; no.4) Order
from: Editor, DLA Bulletin, Division of Library
Automation, University of California, 186 Uni-

versity Hall, Berkeley, CA 94720 (softcover) $5.
Bibliographic specifications for processing

campus OCLC records. Dorothy McPherson,
comp. Rev. ed. Berkeley, Calif.: University of
California, Office of the Asst. Vice President—

Library Plans & Policies, Division of Library Au-
tomation; July 1980. 62p. (Division of Library
Automation working paper; no.3) Order from:
Editor, DLA Bidletin, Division of Library Auto-
mation, University of California, 186 University
Hall, Berkeley, CA 94720 (softcover) $5.
Bibliographic specifications for processing

campus RLIN records, University of California
Union Catalog. Dorothy McPherson, comp.
Berkeley, Calif.: Division of Library Automa-

tion, Office of the Asst. Vice President—Library
Plans & Policies, University of California Sys-
temwide Administration; July 1980. 61p. (Divi-
sion of Library Automation working paper; no.8)
Order from: Editor, DLA Bulletin, Division of

Library Automation, University of California,
186 University Hall, Berkeley, CA 94720 (soft-
cover) $5.
Duchesne, Roderick M. Selected Canadian li-

brary network terms. Ottawa: National Library
of Canada; Nov. 1982. 8, 9p. (Canadian network
papers; 4) Text in English and French. ISBN: 0-
662-52107-2. ISSN: 0226-8760.
Educational films and video 1983: a rental cat-

alog. Ann Arbor: Michigan Media, University of
Michigan Media Resources Center; 1983. ix,
277p.
Garfield, Eugene. Essays of an information

scientist. V.5: 1981-1982. Philadelphia: ISI

Press; 1983. xxxiii, 848p. ISBN: 0-89495-023-1.
Essays all originally published in Current Con-
tents. $25.
A Guide to searching ONTAP ABI/1NFORM.

Louisville, Ky.: Data Courier; cl981. vi, 81p.
International film <b television year book,

1982/83. 27th ed. London: Kemps Group; 1982.
l,245p. Dist. by Bowker, 1180 Avenue of the

Americas, New York, NY 10036. ISBN: 0-86259-
019-1, hardcover, $50.

Larsson, Rolf; Sunneback, Jan. 3RIP version
4.0: including the Euronet common command
language. Stockholm: Royal Institute of Tech-

nology Library; 1981. 48p. (Stockholm papers in

librarv and information science) (Report TRITA-
LIB-4071).
Loffstrom, Mats. A description of the Text

Data Base System TDBS. Stockholm: Royal Insti-
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tute of Technology Library; 1982. 28p. (Stock-
holm papers in library and information science)
(Report TRITA-LIB-4077) Bibliography: p.20.
ISSN: 0346-9042.
McGrath, William E.; Hickey, Thomas B.

Multidimensional mapping of libraries based on

shared holdings in the OCLC online union cata-

log. Dublin, Ohio: OCLC; 1983. xi, 41p. Bibli-
ography: p.30-31. Report no.: OCLC/OPR/RR-
83/5. Available from: OCLC, 6565 Frantz Rd.,
Dublin, OH 43017 (softcover) $3.50.
Meadow, Charles T. A study of user adapta-

tion to an interactive information retrieval sijs-
tern. Dublin, Ohio: OCLC; 1983. xiii, 106p.
Available from: OCLC, 6565 Frantz Rd., Dub-
lin, OH 43017 (softcover) $7.
MEDOC: index to U.S. government publico-

Hons in the medical and health sciences. 10(1):
Jan.-Mar. 1983. Issued quarterly by and avail-
able from: Spencer S. Eccles Health Sciences Li-

brary, University of Utah, Salt Lake City, UT
84112.ISSN: 0097-9732.
Newiss, Joan. Systems design for a computer

produced thematic index to world atlases. Leeds:
Leeds Polytechnic School of Librarianship; July
1982. 77p. (M.A. Librarianship occasional publi-
cation; 1). ISBN: 0-900738-33-2.
Output measures for public libraries: a man-
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ual of standardized procedures. Douglas
Zweizig; Eleanor Jo Rodger. Chicago: American
Library Assn.; 1982. lOOp. ISBN: 0-8389-3272-X
(softcover)>Project directed by Goals, Guidelines
& Standards for Public Libraries Committee,
Public Library Association. $8.
Ownership ofmachine-readable bibliographic

data. R. M. Duchesne [and others]. Ottawa: Na-
tional Library of Canada: Mar. 1983. viii, 16,
[5], viii, 18, [5]p. (Canadian network papers; 5).
Text in English and French. ISBN: 0-662-52108-
8. ISSN: 0226-8760.
Plate, Kenneth H. Cost justification of infor-

motion services. Studio City, Calif.: Cibbarelli&
Associates; 1983. [78]p. (Consulting report se-

ries). ISBN: 0-913203-03-3, softcover, $20.
Radke, Barbara; Berger, Mike. Analysis of the

1977 University of California Union List of Seri-
als. Berkeley, Calif.: University-wide Library
Automation Program, University of California;
Dec. 1978. 80, 20p. "ULAP 78-3" (softcover).
Software publishers' catalogs annual

1983-1984. [Microform]. Westport, Conn.:
Meckler Publishing; [1983] 41 fiche. Accompa-
nied by: printed index; 31p. $97.50.
Statistical summary report of the 1979 Union

Catalog data base, University of California
Union Catalog. Blanche Grosswald, ed. Berke-
ley, Calif.: Division of Library Automation, Of-
fice of the Asst. Vice President—Library Plans
and Policies, University of California Sys-
temwide Administration; Sept. 1980. 99p. (Divi-
sion of Library Automation working paper;
no. 10) Order from: Editor, DLA Bidletin, Divi-
sion of Library Automation, University of Cali-
fornia, 186 University Hall, Berkeley, CA 94720

(softcover $5.
UK library database system and union cata-

logues. "Proceedings of a seminar organised by
the Cataloguing and Indexing Group and held at
the Library Association on 12 January 1983." Leo
Favret and Tony McSean, eds. London: Library
Association; 1983. 95p. (LA conference proceed-
ings series in library automation; 3) Available
from: Orvx Press, 2214 N. Central at Encanto,
Phoenix, AZ 85004. ISBN: 0-85365-806-4, soft-
cover, $16.
University of California Prototype On-line

Catalog: preliminary specifications for the pa-
tron interface. Katharina Klemperer; Mike

Berger, eds. Berkeley, Calif.: University of Cali-
fornia, Office of the Asst. Vice President—

Library Plans & Policies, Division of Library Au-
tomation; July 1980. 58p. (Division of Library
Automation working paper; no.7) Order from:
Editor, DLA Bulletin , Division of Library Auto-
mation, University of California, 186 University
Hall, Berkeley, CA 94720 (softcover) $5.
University of California Union Catalog: con-

version of catalog cards to machine-readable



Recent Publications 101

form, phase III: comparison study of existing
data bases for the use of retrospective conversion.
Katharina Klemperer; Kitty May Kit Shih, eds.
Berkeley, Calif.: University of California, Office
of the Asst. Vice President—Library Plans & Pol-
icies, Division of Library Automation; Jan. 1979.
35p. (Division of Library Automation working
paper; no.6) Order from: Editor, DLA Bulletin,
Division of Library Automation, University of
California, 186 University Hall, Berkeley, CA
94720 (softcover) $5.
University of California Union Catalog system

design overview. Berkeley, Calif.: University of

California, Office of the Asst. Vice President—
Library Plans & Policies, Division of Library Au-
tomation; Jan. 1979. 49p. (Division of Library
Automation working paper; no.5) Order from:
Editor, DLA Bulletin, Division of Library Auto-
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