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Emphasis in the design of the Northwestern University
on-line technical processing system was on economical
operation and integration of as many functions as pos-
sible. The present system accomodates ordering, cata-
loging, serial holdings, and the production of book
marking materials, with provisions for the addition of

accounting functions.




For nearly three years the Northwestern University Library has been
operating an automated technical processing system. Recently, planning
‘has started for extensive changes to the system, and so it seems an ap-
propriate time to report on our experiences. These observations may be
of value in helping others who are designing similar systems.

One point should be emphasized at the very beginning of this report.
That is, our system was designed with the needs of a large research 1i-
brary in mind; a library which must deal with a substantial quantity of
foreign language materials, antiquarian purchases, and specialized col-
lections and branches. We believe the state of the art in library auto-
mation is a long way from producing a sufficiently general system that
will serve adequately the needs of a small public library, a large uni-
versity library, and everything in between or beyond,

As described in a previous report (1) we were concerned with devel-
oping an economical system. Northwestern University supports the entire
cost of system development as well as operational costs, and it was vital
that the computer requirements be kept to a minimum. These considerations
led to the concept of using a single file to hold a combined record which
would serve all of the needs of technical processing (this is in addition
to the circulation file described in the earlier report). Because the
mass storage device available to us was an IBM 2321 Data Cell, which can
have an access time to a record as long as a second, the use of elaborate
indexing schemes did not seem feasible. However, in order to use the
system for serial check-in, it was essential that access to each record
be possible without the necessity for consulting some kind of a printed
index,

These considerations led to the basic design of a direct-access file,
wherein each record is assigned a kev derived from the author and title of
the work. A hashing algorithm is applied to the key and the result is
used to locate the record within the file. Appropriate provision must be
made to handle overflow conditions, of course.

The record itself is basically a reformatted MARC record with the
discard of most of the fixed field information and with the addition of

local ordering, payment, and cataloging fields, The original development




of the system coincided with the announcement of the MARC IT format,

and fortunately it was possible to include many of these improvements

in our system. One of the major difficulties in processing bibliograph-
ic data on a computer is reiated to the extreme variability in record
size. The standard file management techniques which the computer manu-
facturer supplies do not provide much help in this respect, particular-
ly when random access and the capability to change the length of an ex-
isting record are required. To provide a space large enough for the
longest possible record is extremely wasteful of expensive storage space,
50 the alternative of breaking up a record into fixed~-length segments was
chosen. A segment size of approximately 500 characters was Selected as a
reasonable compromise. Too small a size wastes space between blocks, and
also in repeating the key for each segment, while too large a size wastes

space in partially filled segments.

Record Key

Because of the great amount of attention which the OCLC system has
received in the library community, the use of an author-title key to ac-
cess a bibliographic record has become widely understood. However, un-
like the OCLC system, which provides several keys of different construc-
tion (2) our key provides the only access to a record, and thus must be
more nearly unique than those used by OCLC.

After trying a number of different ideas on a quantity of biblio-
graphic records, a 13-character key finally evolved. This key is com-
posed of four segments; the first one being four characters and the other
segments three characters each, The basic idea was that the first seg-
ment would be derived from the main entry, and the remaining three seg-
ments from the title. It soon became apparent that corporate main en-
tries were a special problem, and the rules for generating the key were
modified for such cases. There is, of course, a conflict between the
attempt to get a unique key and the desire to keep the rules simple
enough so that both human and computer can apply them readily. The re-
sulting compromise is still too complicated to be described completely
here, but a simplified statement and some examples will be presented.

For a personal name main entry, the first segment of the key is
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obtained by taking the first three letters of the author's last name
plus his first initial, For a corporate main entry, the first one or
two segments of the key are obtained by using the first letter of each
word in the name. One segment is used 1f there are five or fewer words;
two segments Lf there are more than five words. The remaining segments
of the ltey are obtained by taking the first three letters of each of the
first two or three words of the title., In each of these cases only words
of four or more letters are used. To aid recognition, the parts of the
key derived from the main entry are written in upper case letters; the
parts derived from the title are written in lower case letters., The ex-
amples in Figure 1 show application of these rules as well as exceptions
which are not covered by the simplified version given above.

Even the most elaborate rules will not provide uniqueness when con-
fronted with two periodicals with the same title (we have 17 different
ones named Africa, at last report), or with new editions of the same work.
Therefore, provision was made for a two-digit suffix to the key which is
manually assigned. When such duplicates are encountered, inspection of

each record is necessary to determine which is the correct one.

Batch Processing

Although the system is an on-line system, with real time access to
records for display, addition, and update, certain of the needs of tech-
nical processing were morve readily met in a batch mode. Items produced
in this way ave catalog cards, purchase orders, temporary catalog slips,
book pocket labels, punched cards for the circulation control system,
claim notices, and work sheets. The work sheets, which are simply a
printout of an entire record, were necessitated by the fact that no dis-
play terminals with lower case capability were available to us, forcing
the use of typewriter terminals. These are much too slow (13 characters
per second) for the display of an appreciable number of records. Thus,
when a display of a record is not needed immediately, a work sheet is re-
quested,

All of the batch products except the permanent catalog cards are
produced nightly and are available to the library at the beginning of

the next working day. The catalog cards are presorted for filing, and
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it is more efficient if they are produced less often, in larger batches.
To request a batch product, a terminal operator enters a one-character
request on the terminal, which causes a copy of the complete record, with
the request code, to be written in a sequential "transaction file". The
batch programs scan this file, searching for records with a particular
code, and process the records appropriately. For example, if the opera-
tor enters the letter "P" as a request, the purchase order program will
recognize this code and produce a purchase order from the record in the

transaction file,

Use of MARC

Tt was clear during the initial development phase of our system that
some method should be provided to make use of the MARC records which were
beginning to come from the Library of Congress, even though the restric-
tion to English-language imprints meant that MARC would supply only a
fraction of our needs. The cost of on-line storage made it impractical
to keep any substantial part of the MARC file available for searching
from the remote terminals, The method which finally evolved was a com-
bination of a batch search, requested by the operator when a new record
is created, plus a monthly automatic review to capture records which have
arrived since the original request was made.

The Data Cell was retired nearly two years ago in favor of disk units
with a total capacity of about 60 million characters of storage. One such
disk will bold nearly 100,000 MARC records plus an associated index. This
disk represents the most current file, and is updated weekly as the tapes
are received, Approximately every six months the oldest records are re-
moved and transferred to magnetic tape.

The search request is treated in much the same way as other batch re-
quests. The batch processing program extracts (if present) the LG card
number and the International Standard Book Number from the provisional re-
cord entered by the terminal operator. These quantities, plus the search
key, are used to search the MARC index after the disk has been mounted on
the computer. When a match is obtained on the ISBN or IC card number, the
MARC record is written on a temporary disk file. The teleprocessing pro-

gram is then made to think that the temporary disk file is actually a
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remote terminal, and the MARC record is used to update the provisional on-
line record, However, if the match is obtained only on the search key,
the record is printed instead of transferred to the processing file, so
that a manual verification can be made that the correct record has been
found. This procedure occasionally leaves a record in the processing file
with more than one title or main entry; the unwanted ones are removed dur-
ing the cataloging process,

On a monthly basis, those records which are still waiting for MARC
data (the+book itself either has not been received or is in the cataloging
backlog) are searched first against the same current disgk file, and then
those less than a month old are searched against approximately an equal
number of older MARC records on tape. This covers a total period of about
three years; further searching against older files does not seem to turn
up enough records to justify the time involved, If the work does not fall
within the scope of the MARC distribution, cataloging data 1s entered

through a terminal,

Data Integrity

One of the reasons for the complexity of many on-line computer sys-
tems is the need to provide for the recovery of the data base in case of
abnormal conditions. In our system this need is minimized since there are
no links or pointers which could be left set incorrectly. Successful com-
pletion of an update operation is acknowledged to a remote terminal only
after the record has been rewritten in the file; 1if the system fails be-
fore this acknowledgement is received, it is the operator's respomsibility
to verify the status of the record at the next opportunity.

With any system there is always the possibility of a disaster wiping
out a large part of the file. Precaution against this requires the fre-
quent copying of the data to tape and storage of the tape at a location
physically removed from the computer., Complete protection would also re-
quire the geparate recording of all transactions which occur between cop-
ies, but the likelihood of such a catastrophe is small, and most of the
changes could probably be reconstructed from paper copies in existence,

In any case, the restoration of the entire file would be done only as a

last resort.after all attempts to restore only the damaged part had failed,




Costs
Although the problem of aliocating costs among various systems
sharing a common computer is difficult, our best estimate of the com-

puter costs per year attributable to technical processing is as follows:

Batch processing time charges $23,000
. Teleprocessing charges 40,000
Terminal equipment (9) 17,000
Total $80,000

The major cost item, teleprocessing charges, would be significant-
ly lower if there were other University users of on-line systems, so
that the Library would not have to bear the entire cost of the addition-
al computer equipment which is needed.

It is also difficult to determine the net effect on personnel re-
quirements, since there have been significant changes in the duties of
many people. We estimate that one nonprofessional position has been
eliminated, while the volume of work has increased because of an increase
in the Library's book budget of about $100,000 per year.

Approximately 50,000 new volumes per year are processed by the sys-
tem. Of these about 35,000 are new titles and the remainder are added
copies or bound serial volumes. Many items are received on standing
order, although the computer system produces about 22,000 purchase or-
ders per year. At any time there are 60,000 to 70,000 monograph records
in the on-line file for books in various stages of processing, and about
35,000 serial records, 20,000 of which are considered to be active. The
computer produces over 300,000 catalog cards in a year, as well as about
40,000 temporary slips which are placed in the catalog at the time an item

is received.




s

Future Improvements

Northwestern's on-line system has worked vexry well for most purposes.
Perhaps the most significant weakness is with serial check-in. It was or-
iginally plammed that the system would be used for check-in of individual
issues. This was done for a number of months simuitaneously with the con-
version of existing files to computer records. However, at about the same
time as all the serial records were converted, we experienced a temporary
shortage of staff, As a result the check-in process fell behind. Once this
happened it became very difficult to catch up, and finally the on-line check
in of individual issues had to be abandoned until some system improvements
could be made., (Serials are temporarily being recorded when they are ready
for binding,)

There were two main problems which caused the check-in of an issue to
require too much time. The first of these was the difficulty in locating
some records. The only access to the file is by the author-title key, which
is derived from the cataloging data. It may bear little resemblance to what
appears on the cover of a piece to be checked in. The obvious solution to
this problem is to have more and better access points, which will probably
require indexes.

The second problem involves the slowness of the typewriter terminals.
It is usually necessary to display several lines of the record to verify
that the correct record has been found, and also to display some existing
holdings information to check for missing issues. Then the most recent
holdings line must be completely retyped to add the issue in hand. This
problem will be alleviated by a change to cathode-ray display terminals,

Another significant improvement which is planned is a change from a
single general-purpeose file maintenance program to a collection of special-
ized programs for specific functions such as bibljographic information up-
date, ordering, check-in and accounting. This approach will facilitate us-
ing the full capabilities of newer display terminals such as screen formal-
ting and protected fields. It will also enable a much higher level of on-
line validity checking of data. The validity checking capabilities become
of greater importance as the use of fthe terminals is extended to applica-
tions other than the entering of bibliographic data. Additional flexibility

will be possible due to the removal of restrictions imposed by the Data Cell,
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As suggested above, the plan for the system includes provision for
processing invoices and for fund accounting. These modules were nearly
ready for implementation a year ago, but the decision was made to post-
pone the implementation and concentrate on the basic redesign of the en-
tire system. We expect to continue following our philosophy of develop~
ing compact, efficient programs which can provide all of the functions
needed by our library without incurring the excessive overhead of ex-
tremely sophisticated file management or text editing systems. However,
we do plan to keep in mind the possible affiljiation with a network, which
could provide needed on-line access to a much larger bibliographic data

base than a single institution can afford.
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GAUP aar gre mou Gauch, Patricia Lee
Aaron and the Green Mountain Boys.

TEST aba hom es Tessier, Thomas
Abandoned Homes.

CBEA PPR abs pap Conference on Biochemical and Ecological
Aspects of Plant Parasite Relations,
Budapest, 1970.
Abstracts of papers presented at the
Conference on Biochemical and Ecological
Aspects of Plant-Parasite Relations.

aca sup mar ket Academic super markets.

aac ¥ao sur gra The AACRAO survey of grading policies in
member institutions,

Figure 1. Examples of search keys




