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The scholar’s workstation

RESEARCH FORUM

By Victor Rosenberg
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Associate Professor, University of Michigan

The idea of a scholar’s workstation has emerged 
from the development of new and powerful m icro
computers capable of handling a number of the 
tasks involved in the research process. Obviously 
research in nuclear engineering varies greatly from 
that in Elizabethan drama, but nevertheless many 
of the activities involved are the same. The main 
medium of communication in all fields is still the 
research paper or monograph.

A scholar’s workstation must have all the tools 
necessary to develop ideas, carry out the informa
tion processing aspects of the research and produce 
the paper. The metaphor of a workstation or work
bench is really rather apt, since a set of specially de
signed tools are arrayed on the researcher’s desk. 
These tools must function smoothly together, and 
the system must allow for extensive communica
tion with colleagues that is such an essential part of 
the research enterprise.

From creation to publication

The aspect of research common to all disciplines 
is the creation of the written work. Currently, the 
creation of the paper or monograph is usually done 
by a number of individuals ranging from the au
th o rs) , the editor, the typesetter and the printer. 
W ith the development of new hardware and soft
ware the entire process can now be under the con
trol of the author. The processing of words into fin
ished typeset manuscripts benefits greatly from 
automation. Critics have argued that the advent of 
the word processor has turned creative scholars 
into typists. S ince autom ation can accom plish 
much of the routine work, the transfer of control to

the author does not carry with it all the drudgery 
usually associated with the production of printed 
works.

The recent progress in typesetting software has 
been dramatic. In the past, typesetting software 
and hardw are systems were specialized for the 
publishing industry and prohibitively expensive for 
individual researchers. Now, however, these sys
tems are migrating to microcomputers and are be
coming generally available. A software package 
called TeX  has been developed for M S-DOS Per
sonal Computers and it allows for comprehensive 
typesetting and page composition. Output can be 
routed to a simple dot m atrix printer for draft work 
and to a high quality laser printer for finished 
work. The system also interfaces with professional 
ty p esettin g  m achines for p u blicatio n  q u ality  
results.

The research process

At the risk of oversimplifying the process of re
search, the process and the resulting manuscript 
generally follow the outline of: 1) statement of the 
problem; 2) the literature survey; 3) analysis of 
data; 4) statement of results; and 5) conclusion. 
Such a structure, with variations, can be used in al
most all fields. The tools needed for each part are 
different and will be tailored to meet the needs of 
specific disciplines. For example, the word proces
sor used for comparative literature must be able to 
handle non-English character sets, while that used 
in physics must have the symbols of mathematics. 
Certain tools are common to all disciplines, for ex
ample, bibliographic organizers and typesetting 
systems.
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T he tools available for each part of the general
ized research process fall into relatively distinct 
categories. T h e  definition of the research problem , 
and the subsequent outlining of the project and the 
resulting paper benefit from the use o f w hat are 
called “idea organizers.” Such softw are allows the 
researcher to work extensively w ith outlines and 
m odify the outline w ith ease. They are often con
sidered “brainstorm ing” tools because they allow  
the entry of ideas in random  fashion and then per
m it easy organization of the ideas.

T he literature survey can  be aided by a variety of 
tools ran gin g  from  specialized  com m u n ication  
softw are for accessing online bibliographic data
bases, to softw are for form atting bibliographies ac 
cording to the requirem ents o f journals or pub
lishers.

T he aspect o f the research process th at varies 
most across disciplines is the collection and analysis 
of data. This can range from the collection of pri
m ary documents most comm on to the hum anities 
to  the gathering of num erical data for analysis. Not 
surprisingly, the softw are for this activity also var
ies greatly according to  the discipline. In  general, 
the softw are consists o f statistical analysis or mod
elling program s because those programs have his
torically been available for computers. T he musi
co log ist’s analysis o f orig in al m anu scrip ts, for 
exam ple, has not been so well represented in the 
catalogs o f available softw are. Specialized soft
w are is em erging in virtually all disciplines, so that 
the analysis procedures com m on to a field are in
cluded. Econom ics, sociology, engineering and sci
ence are especially rich  in such specialized soft
w are.

T he delineation o f results and conclusions are 
usually handled by generalized word processing 
softw are, but even here, specialized systems are be
ing developed. W ord processors designed for busi
ness use w ill provide most o f the required func
tio n s. M ore sp ecia lized  so ftw are  w ill p rov id e 
extensive footnoting, allow  processing o f larger 
m anuscripts, and w ill provide the necessary special 
characters.

Literature management and 
the scholar’s workstation

Any w ork of research or scholarship must refer to 
previously w ritten w ork. Indeed, the bibliography 
by itself is often a w ork of considerable scholarship. 
T he m anagem ent o f citations usually proceeds in 
the follow ing w ay. At the inception of the p ro ject, 
often for the proposal, a collection of m aterials is 
gathered. This collection is constantly added to as 
the project progresses. O ften annotations are m ade 
on th e ind ivid u al records, and th e docum ents 
themselves are acquired and collected. T he anno
tations eventually form  part of the resulting publi
cations, and the citations end up as footnotes and 
bibliographies.

Sources o f bibliographic inform ation are prolif
erating and library  catalogs are being autom ated at

a rapid rate. This means the campus-based scholar 
can search the online catalog and determ ine the 
status of a book or journal from  his or her office or 
home. O nce the libraries set up docum ent delivery 
systems, the researcher can order the book deliv
ered as w ell. As all systems go to C D -R O M  systems, 
I can envision a freshman arriving on cam pus and 
buying a com pact laser disk containing the university’s

D efin ition  o f  r es ea rch  can  

b e  d o n e  w ith  an  “id ea  

organ izer .  ”

entire library  catalog. This database can be 
searched and the documents ordered just like pizza 
delivery. No doubt the catalog com pact disk w ill be 
shelved next to the student’s audio disks.

Before computers, the m anagem ent o f biblio
graphic data required a great deal of redundancy 
o f effort. W hen a search was done in the library 
catalog, the data was copied onto 3x5 cards, anno
tations w ere added, and the result retyped into a 
bibliography. Surely, as soon as the bibliography 
was typed, tw o m ore relevant citations had to be 
added! T h e documents themselves had to be ob
tained and if they had to be acquired through inter- 
library  loan, the delay was often weeks or months.

Our work developing the P ro fess ion al B ib lio 
g r a p h ic  System  w ith B ib lio -L in k  is an attem pt to 
c re a te  th e  lite r a tu r e  m an ag em en t p a rt o f th e  
scholar’s workstation. T he softw are allows the re
searcher to access online database systems or online 
lib rary  cata logs by te lep h one and con v ert th e 
downloaded records to citations in the m icrocom 
puter. T he P ro fess ion a l B ib lio g ra p h ic  System  pro
vides comprehensive m anagem ent of the records 
and allows them  to be retrieved and printed in all 
the ways th at a scholar would use them . Output 
form ats can  be custom tailored to any jou rn al’s 
style requirem ents. T h e  citations or the annota
tions can be merged into the m anuscript. A subset 
o f bibliographic records can  even be sent by tele
phone to a docum ent delivery service and the docu
ments will be sent by m ail or facsim ile transm is
sion. As the databases m igrate to  the C D -R O M  
devices, the entire system w ill be a self-contained 
w orkstation. O f course, com m unication w ith col
leagues and exchange of bibliographic and other 
inform ation w ill require telecom m unications.

T h e idea o f a specialized bibliographic database 
is central to perhaps a m ajority  of research p ro j
ects. Such a database is a growing and dynam ic col
lection o f the works relevant to the researcher or 
the research team . T o  use the collection effectively, 
the scholar m ust be able to find items easily, quote
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from them , and transfer the data to a manuscript. 
The system requires flexible importing and export
ing facilities. D ata must be imported from many 
sources, including the online resources, local li
brary systems, as well as other scholars’ systems. 
The system must allow exportation to a manuscript 
or to a typesetting system. It  must also allow export 
to another individual’s computer. A logical exten
sion of the system is the publication of bibliogra
phies as computer files, such that the recipient of 
the bibliography could merge it into an existing 
database or add to it as much as necessary. Updates 
could be sent out as diskettes or they could be made 
available online.

C D -RO M  technology now allows the C D  player 
to work side by side with a diskette drive or a fixed 
disk drive. Access software will be identical. Im ag
ine accessing a C D -RO M  system with over one m il
lion citations in your field and at the same tim e ac
cessing a diskette w ith the latest update on it. 
M odification of the file will be to the diskette, but it 
will all look like one file to the user. The obvious 
next challenge wil be to develop retrieval and data 
management systems worthy of the new hardware.

Document production in the 
Age of Electronics

After the idea of a research project is born, the 
first step is the preparation of a proposal, either for 
obtaining funding for the project or to organize the 
research activity. Once the idea is refined into a

clear statem ent o f th e problem , the literatu re 
search is begun. This searching of the literature 
and adding to the bibliographic database continues 
throughout the course of the project. As new infor
mation comes to the attention of the researcher, it 
is added to the database. W hile the body of infor
mation is small, it is easily managed, but as it grows 
an effective retrieval system is necessary.

D uring the early phases of the project the re
searchers can take notes on the works and add them 
to the citations in the database. Later, when the 
papers and monographs are written, the notes will 
form much of the text. W ith the P rofession al B ib 
liog rap h ic  Sijstem  the quotations from the text of 
the notes can easily be transferred into the manu
script. The citations themselves can be transferred 
as footnotes or endnotes.

The gathering of information for a research proj
ect is complicated by the diversity of the sources. In 
m any fields, literature from a num ber of disci
plines might be relevant, so that searches must be 
conducted in several online databases and in sev
eral libraries. Studies of overlap among databases 
show that it is less than might be expected. For ex
ample, the researcher looking for inform ation on 
“automobile lubricants” might search databases of 
the American Petroleum Institute, the Society of 
Automotive Engineers, the Am erican Chem ical 
Society, Compendex (Engineering Index) ‚ and sev
eral others. A number of different libraries might 
be used as well.
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The database created for the project is useful in 
itself. I t  could becom e a part of a larger database 
that serves several groups of researchers in related 
areas. The database would identify certain cita 
tions as of interest to specific individuals or groups. 
It would function much as the Research Libraries 
Inform ation Network, but instead of tagging the 
records w ith the University holding them , the rec
ords would be tagged to identify the individuals 
most interested in them. This database will reside 
on a file server connected to many micros. For this 
reason, the M S-D O S and Macintosh editions of the 
P r o fe s s io n a l B ib l io g r a p h ic  S ystem  w ill use the 
same internal record formats. This way many dif
ferent computers can be served by the database.

As the research progresses, analysis of the data is 
aided by the computer in ways specific to the disci
pline. In  m any cases the output of the analysis, 
whether textual or graphic, can be incorporated 
into the m anuscript. T he description of results 
could be input directly into the word processor.

F in al editing and entry of typesetting codes pre
pares the document for final printing. In many 
cases the final manuscript submitted for publica
tion is already in “cam era ready” form.

The scholar’s workstation concept takes the re
search paper from an idea to final publication. It 
makes the process easy and efficient, greatly reduc
ing the delays between w riting and publication. In 
areas where the cost of producing the finished pub
lication inhibits the transfer of knowledge, the sys
tems provide the means for self-publication or pub
lishing on dem and. A side result is th e entire 
publication in m achine-readable form, ready for 
entry into electronic publishing systems. T he avail
ability of manuscripts in this form aids comm uni
cation among scholars, and feeds directly into new 
documents written by others. As more and more 
scholars gain access to the scholar’s workstation, a 
new cycle of comm unication and scholarly produc
tion begins.

Research opportunity

The ALA Library Research Round T able is ac
cepting entries for its 1986 Research Com petition, 
which features a $500 award. All papers submitted 
must represent completed research not previously 
published or currently under consideration for 
publication. To enter the competition applicants 
should send three copies of the paper no later than 
February 1 ,1 9 8 6 , to the chair of L R R T ’s Research 
Development Com m ittee: Mildred Low e, D irec
tor, Division of L ibrary and Inform ation Science, 
St. Johns University, Jam aica, NY 11439.

Papers will be judged on the following points: 1) 
definition of the problem ; 2) application of re 
search methods; 3) clarity of the reporting of the re
search; and 4) significance of the conclusions, as 
judged by the Committee. The winning paper will 
be announced at ALA Annual Conference in New 
York and will be published promptly in an issue of 
L ib ra ry  an d  In form ation  S cien ce  R esearch .

Guidelines for the competition may be obtained 
from Mildred Low e at (718) 990-6162, x6200, or 
from the address given above. ■  ■

Author query

For a book on innovative organization struc
tures in libraries, I would appreciate hearing 
from libraries or implemented non-traditional 
structures of any kind. Organization charts, job 
descriptions, explanatory notes will be grate
fully accepted. W rite Joanne Euster, L ibrary 
D irector, San Francisco State University, 1630 
Holloway Avenue, San Francisco, CA 94132.
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