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■ An automated library routine management system
(LRMS) was developed in-house to create a system
unique to the LPI Library Information Center. A mod
ular approach was used to allow continuity in
operations and services as the system was impl•
mented.

L
ET me first outline for you a sce
nario. Here is a small special li
brary operating with three people: 

a library manager whose chief respon
sibilities are the management and ad
ministration of the library and reference 
services; an assistant librarian who per
forms most of the "library" tasks-i.e., 
cataloging, serials check-in, binding, pro
cessing, etc.; and a technical information 
specialist whose charge is data retrieval 
from on-line searching and maintenance 
of the on-line in-house bibliography of 
the lunar and planetary literature. 

Now bring in the recession of the early 
80s with its resulting budget and per
sonnel reductions and feel the effect of 
that reduction on the library staff. The 
idea of using automated library proce
dures had been discussed with increasing 
interest by the members of the staff, but 
the reduction in staff made the need for 
automation and greater efficiency a ne
cessity rather than a nicety. 

Due to the increased flow of data and 
information as a result of the expansion 
of the scope of the institute and rapid 
developments in the field of information 
science, many procedures and services 
were developed for the library without 
the kind of documentation that should 
normally be prepared. As a result, too 
much of the "library" was in the head of 
one or another of the staff. This could 
cause obvious difficulties when a staff 
member was out of the library on travel, 
leave, or if they left the institute entirely. 
In addition, the institute had recently up
graded its computer facilities to a Digital 
Equipment Corporation VAX 11/780, a 
computer with greater capabilities and 
far more "user friendly" than the PDP-
11 / 45 that it replaced. 

All of these things-budget cuts and 
reduced staff, the need to automate to 
increase productivity and to reduce du
plication of effort, the desire to increase 
user accessibility to information by re-
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moving the need of consulting a staff 
member for even the most routine re
quest, and the availability of a powerful 
new computer-occurring at approxi
mately the same time gave rise to the 
development of the Library Routine 
Management System. 

Our goal was the following: to auto
mate the library to the degree that any
one with library background could step 
in and use the system; to take many of 
the library procedures out of the "minds" 
of the library staff and put them into the 
memory of a computer; to use the on
line files which we already had; and to 
do this cheaply and without disruption 
to the operations of the library. 

Several of the commercially available 
tum-key library management systems 
were reviewed but all seemed to have a 
"glitch" as far as our operation was con
cerned; the price tags in a time of budget 
cuts did not make them economically 
feasible. Most were too complex for our 
small operation and, of course, most 
would have required complete reentry of 
information, a task we certainly did not 
have the time to do. 

We decided to accept the challenge of 
developing a system ourselves. Perhaps 
if we had known then what we know 
now we would not have been as naive 
about attempting the ·project. But with 
approximately 85% of the system cur
rently in place, we have no regrets. There 
were several factors which made this ap
proach attractive. Since many library data 
files and programs already existed, by de
veloping the system ourselves we could 
custom design it to make use of what we 
already had and tailor it to meet the 
unique needs of our library. 

The goals we set for ourselves in
cluded: a system easy to use with a min
imum of computer expertise; a system 
which would be conservative of storage 
space on the computer; one which could 
be developed a piece at a time and on a 
part-time basis; one which would make 
use of everything we already had and 
provide information to our users easily 
and effectively. 
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The first thing we did was learn about 
our own computer. In addition to more 
capacity and a more sophisticated word
processing system, the new machine 
offered many new, built-in functions 
that could be used to meet library needs, 
and a unique command language that has 
proven to be the most versatile and useful 
tool of all. This language allows the pro
grammer to string together a number of 
commands, built-in functions, and cus
tom programs to create an automated 
routine that requires very little monitor
ing by, or interaction with, the user. Op
erations can be set up that: call the 
programs and files required, ask the user 
for instructions or input, change the 
names of old files or create new ones as 
needed, warn the user of errors or prob
lems, and "cleanup" after itself by de
leting old files that were used or 
temporary files that were created during 
the operation. Several ideas for using 
these new capabilities were tested by 
writing a program containing prompt 
routines and help files which, together 
with a user's manual, allowed an indi
vidual to use the LPI in-house computer
searchable bibliography without any 
special knowledge or training. At the end 
of a successful three-month test period, 
the approach was judged workable and 
the knowledge that had been gained was 
used in the development of LRMS. 

While analyzing the functions of the 
LIC and developing the logic for the man
agement program, two things became ob
vious. One, given the size of a system 
having all the capabilities envisioned, 
several months of full-time work would 
have had to be devoted to the project to 
produce a complete system. This was not 
possible as it would virtually bring nor
mal library operations to a halt. Two, a 
"completed" system was not considered 
desirable because the LIC wanted to re
tain the ability to upgrade its services and 
to add new features in the future. The 
importance of the special command lan
guage then was that it allowed the use 
of a "modular" approach to the design 
and development of the LRMS. A pro-
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gram could be written consisting of an 
overall outline of the entire system and 
installed in the library computer ac
counts. The purpose of this program 
would be to provide a user with a way

of moving through the library accounts 
in a logical and orderly manner to ma
nipulate information simply by supply
ing answers to the prompts and questions 
built into the program. By itself, this pro
gram produces no results but provides a 
framework to which program modules 
designed to produce specific results can 
be attached. 

Using this approach, library functions 
can be programmed one at a time as they 
are analyzed and outlined. A separate 
module is produced which contains the 
routines and programs needed to produce 
the specified results. The module can 
then be "plugged" into the appropriate 
place in LRMS, having been tested, ed
ited and/ or modified separately, without 
affecting or disrupting those portions of 
the overall system that are already in use 
and functioning properly. In the same 
way, help routines and explanations for 
the new units can be added to the system 
at the same time, without requiring a ma
jor rewrite. This design will also allow 
new functions and features to be added 
to the system easily and at any time in 
the future. 

See Figure 1 for an overall design con
cept for the system. The staff accounts 
were set up following what was con
ceived to be an ideal staffing situation 
for a library of our size and with our 
functions. These include: Manager, As
sistant, TIS, and Technical Aide. The 
LRMS scheme is a system of accounts 
based upon functions all of which are 
accessible through any of the staff 
accounts. There are seven: BIBLIOS; 
BULLETIN; CATALOG; JOURNAL; 
INVACIRC; LIBRARY; and LPBSSD. 
BIBLIOS and BULLETIN are dedicated 
to two special functions of the UC. BIB
LIOS contains the programs that have 
been written for creating and maintaining 
the LPI on-line bibliographic databases. 
The BULLETIN account contains rou
tines and files used in producing the Lu-
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nar and Planetary Information Bulletin. 
The next three accounts, CATALOG, 
JOURNAL, and INV ACIRC, are the 
everyday working accounts for the UC. 
The CATALOG account contains the 
data files for the "card" catalog and in
process order file, and is used to identify, 
acquire, and process materials for the li
brary. JOURNAL is used to maintain the 
journal holdings list, subscription infor
mation, and binding records. The acro
nym INV ACIRC is a bit more obscure 
than the other account names which may 
be easier to recognize. 1NV ACIRC stands 
for "inventory and circulation" and con
tains the files used in keeping track of 
contributions papers, proceedings, re
ports, and other technical material pro
duced by the LPI as well as those items 
that are out on loan to patrons. The last 
two accounts, LIBRARY and LPBSSD, 
are used as storage locations for the 
working accounts. Programs for LRMS 
and various special routines and files are 
stored in the LIBRARY account. LPBSSD 
is used to store database files such as the 
bibliography which is accessed by UC 
patrons. Placing this "completed" infor
mation in separate accounts reduces the 
clutter in the working accounts and pro
tects them from casual or accidental al
teration or deletion. The last major group 
of accounts is the "user" accounts. These 
are the accounts set aside to enable pa-
trons of the UC to access various data
bases produced by the staff. MAILIST is 
strictly an in-house database providing 
the LPI staff with a central up-to-date 
listing of addresses and phone numbers. 
The two remaining accounts, PA TRON 
and SEARCH, are for the use of any 
member of the scientific community or 
interested public who contact the LPI for 
information. PA TRON contains pro
grams and routines designed to help an 
interested individual learn about and use 
some of the services and facilities of the 
UC. Using the routines in this account, 
a user can ·search the online portion of 
the card catalog, get descriptions of avail
able services, check the journals holdings, 
or check a list of the latest items to arrive 
in the LIC. An added feature of having 
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Figure 1. 
Library Information Center-User Accounts 

LIBRARY INFORMATION CENTER� STAFF ACCOUNTS 

LIBRARIAN ASSISTANT TECHNICAL TECHNICAL 
LIC MANAGER LIBRARIAN INFORMATION AIDE 

SPECIALIST 
I I I I 

I 

LIBRARY ROUTINE MANAGEMENT SYSTEM (LRMS) 

I 

IBIBLIOS I BULLETIN 
I I 

I 

I 

JOURNAL 
I 

INVACIRC CATALOG I I 

J 
I 

I 

I 

I 

I 
LIBRARY 

MAI LIST 

this information on-line and on the 
mainframe is that any staff member or 
scientist can access this account from a 
terminal in any office without having to 
come to the library or use any other form 
of tele-communications. The third ac
count, SEARCH, contains the programs 
and prompts that allow a user to search 
the on-line bibliographies maintained by 
the LPI. Features of this account include 
the availability of boolean logic and data 
ranging for limiting searches as well as 
help files and routines for obtaining 
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I I 

I
I I 
' ' 

I 

I 
LPBSSD 

PATRON SEARCH 

hardcopy printouts or electronic files of 
the results. This is the oldest and more 
complete on-line feature of the LIC and, 
as has already heen mentioned, it was 
the testing ground for many ideas that 
have been incorporated into the design 
of LRMS. 

Yes, we use menus and prompts that 
pretty much look like the menus and 
prompts you see in almost every on-line 
library system. (Figures 2-7) We can go 
from menu to menu, refining down the 
function we wish to perform. For ex-
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Figure 2. 

MAIN LRMS PROGRAM MENU 

Select the routine you wish to use 
by entering its letter below 

A. CALENDAR ROUTINES
B. STAFF ACCOUNTS
C. USER ACCOUNTS
D. CLERICAL ROUTINES
E. ADMINISTRATIVE TASKS
F. BYPASS OPTION
G. QUIT (EXIT ACCOUNT)
H. CALL HELP ROUTINES

ENTER LETTER CHOICE B 

ample, this series of figures shows you 
the first menu to greet a staff member 
when one logs on in the morning. Notice 
as we go through that F, G, and H are 
always "bypass," "quit," and "help." Us
ing mnemonic devices such as this makes 
the system easier to use. Having the "By
pass" option, which automatically re
turns one to the VAX mainframe, is 
useful when one wishes to leave the li
brary routine management system. 
Choosing "B" leads one to the menu of 
STAFF ACCOUNTS where a choice of 
"C" puts one into the catalog function 
where the selection of an "A" sets one 
up to work with the INPROCS file either 
to check in some new materials or prepare 

Figure 3. 

LRMS STAFF ACCOUNTS MENU 

Select the routine you wish to use 
by entering its letter below 

A. BIBLIOS ACCOUNT
B. BULLETIN ACCOUNT
C. CATALOG ACCOUNT
D. INVACIRC ACCOUNT
E. JOURNALS ACCOUNT
F. BYPASS OPTION
G. QUIT {EXIT SUBROUTINE)
H. CALL HELP ROUTINES

ENTER LETTER CHOICE C 

166 

Figure 4. 

MAIN CATALOG PROGRAM MENU 

Select the routine you wish to use 
by entering its letter below 

A. ORDERING ROUTINES
B. CHECK IN AN ITEM
C. CATALOGING ROUTINES
D. GET FORMATED OUTPUT
E. LOCATE AN ITEM
F. BYPASS OPTION
G. RETURN TO LRMS
H. CALL HELP ROUTINES

ENTER LETTER CHOICE A 

orders. This next figure is an "alpha and 
omega" representation of what one sees 
when entering the order routine and 
when exiting from it. In between the two, 
a series of questions prompts the pro
cessor to enter author, title, and other 
information required to order the item. 
The information is then processed by the 
ORDERER program which appends the 
information in this "tagged" mode to the 
INPROCS file and reformats it to prepare 
the order slip shown in the next figure. 
This is the kind of function you would 
expect to find in an on-line system. 

It is the design of the system that we 
feel helped us to accomplish our goals. 
By having all staff and function accounts 
part of the same "user" group on the 
VAX, we can circulate freely between 
them using the same set of files and pro
grams. Because LRMS itself is a "core" 

Figure 5. 

YOU ARE NOW IN THE LRMS 
ORDERING ROUTINE 

NEW ORDERS HAVE BEEN PROCESSED 
* * * * * 

ITEMS HAVE BEEN ADDED TO FILE 
INPROCS.DAT AND ORDER FORMS 

HAVE BEEN STORED IN ORDERS.ROY 

TO CONTINUE ENTER A RETURN 
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Figure 6.

I T090 0 NUii 0700 
2 T240 l!XUTHOR Taylor, Stuart Ross 
3 T250 IITITLE Planetary Science: a lunar perspective 
4 T341 P PLACE Houston, Texas 
S T342 P-NANE Lunar and Planetary Institute 
6 T344 P-DATE 1982 
7 T320 CJNFO na 
8 TSOO s-JNFO na 
9 TJIO V'£NDOR Majors 

JO Tl20 PO NUM M·l00 
JI Tl30 0 DATE 05-25-85 
12 Tl40 COPIES I 
13 TISO LIST 39.95 
14 Tl60 COST 42. 95 
15 TJ70 PREPAID no 
16 TISO REQUEST LIC 
17 Tl90 LC NUM n1 
18 1030 STATUS ON ORDER 
19 1040 RECVED NYR 
20 TOSO CARDS NOT ORDERED 

program, it is possible to store only one 
copy of the functional programs and use 
them in any of the staff accounts. "LI
BRARY" is our storage account. A list of 
the files which are in the "Library" ac
count is shown on Figure 8. Each of these 
files is in itself a "subdirectory" contain
ing the actual working files indicated by 
the mnemonic names. For example, PIN
DEX.DIR is an Index of the Programs. It 
contains an abstract describing each pro
gram used by LRMS (Figure 9) along with 
a listing of the other programs called and 
the files created by that program. Each 
program has been liberally documented 
with comments so that another program
mer at some future time could easily fol
low through the logic of a program. 
(Figure 10) Other subdirectories in LI
BRARY include the help routines, the 
source code for the programs which are 
actually the "executable" programs, and 
the programs directory which contains 
the programs in readable form. Tem
plates for such program parts as the menu 
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Figure 7. 

Taylor, Stuart Ross 
Planetary Science: a lunar perspective 

Houston, Texas 

na 

Lunar an� Plane 

na 

1982 

--SHIP TD: VENDOR Majors 
----

LUNAR AND PLANETARY INSTITUTE PO NO. H-100 
LIBRARY/INFORMATION CENTER OATE 05-25-85 
3303 NASA ROAD ONE COPIES I 
HOUSTON, TX 77058 LIST 39.95 
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Figure 8. 

Username: LIBRARY 
Password: 

Welcon,e to LPI VAX/VHS version V3.3 

25-HAY-1985 17:16:11 

THIS ACCOUNT IS USED TO STORE PROGRAMS 
USED BY THE LIBRARY INFORMATION CENTER 
* * * * * * *

THIS ACCOUNT HAS BEEN BROKEN UP INTO 
THE SUBDIRECTORIES LISTED BELOW. 

Directory ORAi: [LIBRARY] 

OOCUMENT.OIR; I 
FINOEX.DIR; I 
HFILES.DJR;l 
MACROS.DIR;! 
OlDCODE.DIR;l 
PINDEX.DIR;l 
PROGRAMS.DIR; I 
SOURCE.OJR;l 
SUPPORT .DIR; I 
TEMPLETS.DIR;J 
TRANSFER.DIR; I 
WORKING.DIR;! 

3 

I 
I 
I 
2 
I 
3 
6 
2 
I 
I 
5 

Total of 12 files, 27 blocks. 

29-DEC-I984 14:40 
29-0EC-I984 I4:41
29-0EC-I984 14:41 
29-0EC-I984 I4:41 
29-0EC-1984 14:41 
29-DEC-1984 14:4I 
29-0EC-1984 14:41 
29-0EC-1984 14:4I 
29-0EC-1984 14:42 
29-0EC-I984 14:42 
29-0EC-1984 I4:42 
29-0EC-1984 I4:42 

design are stored in Templets directory. 
This design assures that the system will 
be as usable by future staff as it is by 
the designers of the system. 

By using the concept of user groups, 
programs and files can be called for use 
in a specific account but only one copy 
need be stored. This keeps the use of 
computer memory down to a minimum. 
This also allows the patron to access the 
most current copy of the library data files 
such as catalog and journals without the 

Figure 9. 

LI BRA RY SUBDIRECTORIES 

PINDEX (PROGRAM INDEX) 

THE SUBDIRECTORY • PINDEX CONTAINS ABSTRACTS 
WHICH GIVE BRIEF DESCRIPTIONS OF EACH OF THE 
PROGRAMS USED BY LRMS. 

Di rectory ORAi: [LIBRARY. PINDEXJ 

ARRIVALS.ABS;! 7 
CALENDAR.ABS; I 9 
CATALOG.ABS; I 6 

CATLOGER.ABS; I 5 
CHECKON. ABS; I 5 
DESPACE.ABS;l 4 
GETENTRY .ABS; I 4 
LOCATER.ABS;2 4 
LRMSCORE. ABS; I 7 
OFORMATS. ABS; I 4 
ORDERER. ABS; I 5 
PATRON.ABS;! 6 
REWRITE. ABS; I 4 
SRCHCAT .ABS; I 4 
WHATSNEW. ABS; I 5 

Total of 15 files, 79 blocks. 

IB-APR-I9B4 11:33 
18-APR-1984 11:33 
18-APR-1984 11:34 
18-APR-1984 11: 34
!8-APR-1984 11:37 
18-APR-1984 11:37 
18-APR-1984 11 :37 
19-APR-1984 10:24 
18-APR-1984 11 :37 
!8-APR-1984 11:38 
18-APR-1984 11:38 
18-APR-1984 11 :38 
18-APR-1984 11:39 
JB-APR-1984 11:39 
IB-APR-1984 11 :39 
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Figure 10. 

THIS IS AN EXAMPLE OF THE ABSTRACT DESCRIBING 
A PROGRAM USEC BY LRMS. 

1------ PROGRAM OFORMS.PAS ------, 

This program is designed to produce a vendor order for111 
from an in format; on record ere a ted by the program ca 11 ed 
ORDERER. PAS. This form can then be printed out and sent 
to a \lender with a purchase order. 

••• 
Program is written in PASCAL for the VA� 11/780 

Using VAX/VHS operating system· Vers10n_l.J 
Written • 12/09/82 - by Stephen H. Tell ,er 

Technical Information Special 1st 
Lunar and Planetary Institute 

3303 NASA Road l, Houston, Tex,s 770S8 
Re

�'. 
sed _: _ �

4
'.'.�'.�� _: _ b� _ �'.����� -�:. ��'. '. t�� _______ •• 

Program Ca 11 s: 

Cr
�:�:�/�6�

s

� The file containing the formated orders. 

Variable list: 

Program Notes: 

necessity of up-dating the user files. 
When a patron searches the card catalog, 
the search is conducted on the same data 
file which was used by the cataloger to 
append new cataloging data. 

By using a modular approach to the 
programming, each segment was put into 
operation as it was written and tested. It 
was possible to add to the functions on 
a part-time basis while library services 
continued uninterrupted. Granted, there 
were periods when it was necessary to 
work in a tandem mode keeping some 
records manually while others were on
line, but this is a necessary evolution of 
the whole process. I believe the motto of 
such a project must be "you've got to 
start somewhere." We also feel that the 
system will never be 100% complete. 
Since it is our own system, we can add 
to or make changes as the time and im
pulse strike. As one works with the 
system, new ideas and applications co�
stantly come to mind. I have a whole list 
of "wouldn't it be nice to." 

Our patrons have access to the system 
from any terminal in the institute since 
we are on the mainframe computer. 
Many of the services that we are able to 
offer, such as remote access, multi-user 
access and electronic mail, are possible I 

• 

because of the capabilities of the main-
frame. These would be more difficult to 
provide on a library-dedicated machine. 
Figure 11 shows the PA TRON selection 
menu. Besides a search of the card catalog 

168 

Figure 11. 

MAIN PATRON PROGRAM MENU 

Select the routine you wish to use 
by entering its letter below 

A. EXPLAIN L/IC SERVICES
B. SEARCH THE CARD CATALOG
C. CHECK ON LATEST ARRIVALS
D. CHECK JOURNAL HOLDINGS
E. PLACE ORDERS FOR ITEMS
F. LEAVE MESSAGES FOR L/IC
G. QUIT (EXIT THE ACCOUNT)
H. CALL PATRON HELP ROUTINE

and our journal holdings, one feature 
which has been very popular is the new . 
arrivals. Each day we enter into the file 
a list of the journals, documents, and 
books which we received. Our users can 
then check this file to see if their favorite 
journal or a book they have requested 
has been received. This also serves as our 
new book list. Figure 12 shows the dis
play format for a cataloged book entry if 
you were to search the card catalog 
through the PA TRON account. 

To those of you contemplating an on
line system, I would definitely recom
mend looking into developing it in-house 
using the core program and modular ap
proach. I would also recommend that you 
get started! Sure, mistakes will be made. 
We certainly made some. We had three 
different kinds of formats in the docu
ment catalog before we settled on our 
tagged format. At least, if the data is in 
an electronic file, it can be manipulated 
in some way, even if only to be searched. 
Of course, one of the most important 
things is to have an understanding group 
of users. Our scientists really did bear 
with us in some of the interims when we 

CALL NO. 

AUTHOR 
TITLE 
PUBLISHER 

PHYS.DESCRIP. 
NOTES 
SUBJECT 

OTHER ENTRIES 
LOCATION 
ACCESSION 

Figure 12. 

QB592 
T381 
TAYLOR, STUART ROSS, 1925-
PLANETARY SCIENCE: A LUNAR PERSPECTIVE. 
HOUSTON, TEXAS, 
LUNAR ANO PLANETARY INSTITUTE, 1982. 
XIX, 481 P. ILLUS. FIGS. 24 CH. 
INCLUDES BIBLIOGRAPHIES, GLOSSARY, INDEX 
I. PLANETS--EXPLORATION. 
2. HOON--EXPLORATION. 
3. ASTRONAUTICS IN ASTRONOMY. 
I. TITLE. 
REF; LIC 
0493 REF; 05396 C.2 

special libraries 



had to look at the "goldenrod cards" in 
the card catalog and also at the electronic 
file on-line to find out what was on order. 
We still have the dual catalog, the old 
cards and the new on-line, but this prob
lem will be solved by converting the shelf 
list to an on-line file. We know that our 
system is machine-specific and in many 
ways it was "jerry-rigged" to use what 
files we had. But we feel the logic is 
sound and should be functional to take 
care of the needs of the staff and users 
of the Library Information Center at the 
Lunar and_ Planetary Institute for many 
years to come. 

In summary, LRMS is a program for 
giving the LIC staff controlled access to 
the accounts containing the programs for 
producing the data files that are used by 
the LIC patrons. 

The Lunar and Planetary Institute is 
operated by the Universities Space Re
search Association under NASA contract 
NASW 4066. This paper is LPI Contri
bution No. 597. 

Appendix 

Acronyms 

LIC 
LPI 
LRMS 

NASA 

TIS 

Library Information Center 
Lunar and Planetary Institute 
Library Routine Management 
System 
National Aeronautics and 
Space Administration 
Technical Information Special
ist 

Computer Accounts and File 
Names 

BIBLIOS 

BULLETIN 

CATALOG 

INPROCS 

INVACIRC 

JOURNAL 

LIBRARY 

LPBSSD 

ORDERER 

PATRON 

contains programs for the 
bibliographic databases 
contains files for preparing 
the Lunar and Planetary In
formation Bulletin 
contains files for the "on 
order" files and "card" cat
alog 
name of file containing ma
terials on order; not cata
loged 
contains the inventory and 
circulation files 
contains the journals hold
ings file, subscription in
formation, etc. 
contains the programs, rou
tines, and files which make 
LRMS work 
contains the database for 
the Lunar and Planetary 
Bibliography Search Ser
vice 
program which creates the 
order to be sent to vendor 
and appended to the IN
PROCS file 
contains programs and rou
tines for library users' ac-
cess 

PINDEX contains an index to the 
programs used in LRMS 

SEARCH contains programs and rou
tines to search the bibli
ographies 

This paper was presented al the 1985 SLA Con
ference in Winnipeg. 

Frances B. Waranius is with the Lunar 
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