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RESEARCH 

The articles in this issue were 
selected to provide a cross 
section of the scholarship and 
creativity of our full- and part
time faculty. I am especially 
pleased to call your attention 
to the cover of this issue. It 
reproduces a mixed-media 
graphic by Sandra De Visser, 
one of our adjunct instructors 
in art. For the first time in its 
history, the SUNY Institute of 
Technology is offering two art 
electives on campus, and we are 
happy to celebrate our modest 
venture into the fine arts by 
featuring Ms. De Visser's 
work on our cover. 
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FOREWORD 

Another important mile
stone for this publication is 
the formation of an Editorial 
Board. The board will work 
with the editor to oversee the 
direction and content of this 
publication. All articles ac
cepted for publication must 
now be approved by members 
of the Editorial Board, and, in 
some cases, are also being 
read by other faculty special
ists before they are accepted 
for publication. 

Members of the college 
community are encouraged to 
submit articles for future is
sues and may obtain guide-

lines from the editor. We in
vite you to share this issue 
with friends and colleagues. 
Moreover, we always welcome 
your suggestions and com
ments. All remarks should be 
addressed to: 

Shirley Van Marter, Editor 

Research & Creative Expression 

Executive Vice President for 

Academic Affairs 

SUNY Institute of 

Technology at Utica I Rome 

P. 0. Box 3050 

Utica, New York 13504-3050 
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CONTRIBUTION 

The National Research and 
Education Network: 

A New Tool For Research and Education 
by 

Russell L. Kahn 

Overview 

The growth of computer-based networks for administrators, teachers, and stu
dents has been changing the way educators address the important issues of restruc
turing the learning environment, site-based management, performance assessment, 
and practitioner isolation. 

In her paper, "Statewide Telecommunications Networks: An Overview of the Cur
rent State and the Growth Potential" (December, 1990), Dr. Barbara Kurshan noted 
that "The growth of st atewide telecommunications networks has been phenomenal 
during the past 18 months. Studies have found that virtually every state is currently 
implementing some form of state network for education [1]." 

Nationally, there is an effort to develop a global network-the National Research 
and Education Network (NREN}-which will link most colleges, universities, and K-
12 schools. Referred to as the "computer expressway of the future," NREN, which is 
federally funded under the High Performance Computing Act of 1991[2] will provide 
access to information systems (such as libraries) and data banks, as well as diverse 
scientific aids such as supercomputers, telescopes, and electron microscopes. What 
makes all this especially interesting is the fact that all universities in the SUNY sys
tem (including SUNY Institute of Technology) have access to the Internet, the pre
cursor to NREN, and will be on the NREN itself, once it becomes functional. This 
paper looks at the history and mission of the NREN, both through a literature 
search, and by looking at the mission statements of the groups chartered to oversee 
the NREN, as well as testimony from Congressional hearings regarding the network. 
The paper looks at what networking provides educators both in research and teaching. 
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Generally speaking, net
works provide academics with 
access to: 

• Information, resources, appli
cations, databases and bulle
tin boards. 

• Peer-to-peer applications in
cluding shared lesson plan
ning, software review and 
sharing, curriculum develop
ment and administrative 
site-base management sup
port. 

• Resources for classroom in
cluding data collection, 
shared writing, global explo
rations and access to other 
resources including higher 
education scholars, scientists 
and writers. 

• Mentoring for interaction 
between teachers and teacher 
trainers, student teacher sup
port, curriculum guidance 
and administrative contact. 

The importance of getting 
relevant information quickly can
not be overstated, as Kenneth 
King, the President of EDUCOM 
testified at a Senate panel hear
ing on the NREN. 

Studies have shown that pro
ductivity is proportional to access 
time to information. By greatly 
reducing access time, networking 
is a critical element of the na
tional competitiveness and pro
ductivity equation ... Our vision of 
a national network would enable 
text, digitized sound, and pic
tures to be sent from one place to 
another in seconds rather than 
days. Scholars at colleges and 
universities, industrial laborato
ries, and government laborato
ries would be able to work 
simultaneously on a common 
body of knowledge. Thus the net
work will accelerate the transfer 
of research results to the private 
sector. The impact of this tech
nology on scholarly productivity 
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and national competitiveness will 
be profound[3]. 

An Overview of the NREN 
Perhaps it is best to start a 

discussion of the NREN with a 
general definition. The following 
description, released in 1989 by 
the Federal Research Internet 
Coordinating Committee 
(FRICC) in its NREN program 
plan, may be a useful starting 
point. 

The NREN will provide high
speed communication access to 
over 1,300 institutions across the 
United States within five years. 
It will offer sufficient capacity, 
performance, and functionality so 
that the physical distance be
tween institutions is no longer a 
barrier to effective collaboration. 
It will support access to high
performance computing facilities 
and services ... and advanced in
formation sharing and exchange, 
including national file systems 
and online libraries .... the NREN 
will evolve toward fully sup
ported commercial facilities that 
support a broad range of applica
tions and services[ 4]. 

The Office ofTechnology As
sessment (OTA) report High Per
formance Computing Networking 
for Science, refers to the NREN 
as an information infrastructure 
for research[5] and includes 
among the networks and associ
ated services connected with it: 

• Mainframes 
• Supercomputers 
• On-line experiments 
• Digital electronic libraries 
• Workstations 
• Electronic journals 
• Electronic mail and bulletin boards 
• Special purpose computers 

The evolution to a single, na
tional computer network began 
in the 1960s with the develop
ment, by the Defense Advanced 
Research Projects Agency, of the 
ARP Anet. Although supported by 
the Department of Defense, 
ARPAnet became a fairly open 

research network among national 
research centers. Interestingly, 
ARP Anet was initially justified 
on the basis of the need to share 
computing facilities. What 
evolved was a different style of 
interaction based on being able to 
send mail, transfer files, and hold 
public forums and conferences 
using the network's electronic 
bulletin boards and computer 
conferencing capabilities. Simi
larly, although the NREN is of
ten discussed as a way to access 
supercomputers easily and 
affordably, it may be its informa
tion dissemination and collabora
tion capabilities that may become 
its most significant component, 
particularly for educators and 
students[6]. 

The 1980's saw the develop
ment of several related networks, 
including BITNET (a general file 
transfer and electronic mail net
work) and CSNET (Computer 
Science Network), which were 
mainly used by academic and 
industry professionals who were 
not served by ARP Anet. In recent 
years, the number of networks 
has grown exponentially, inter
connected by phone systems, sat
ellites, and optical cables. Many 
use "value added" carriers, such 
as Tymnet, TELENET, and 
Telnet, which lease transmission 
lines and provide improvements 
in line efficiency, capacity, and 
cost for computer data transmis
sion. 

A major breakthrough in net
working occurred in the 1980's 
when many of these networks 
were linked through the Internet. 
This government-supported net
work acted as a computer-based 
gateway, which translated the 
protocols of the different hard
ware and software communica
tion systems into a commonly 
understood language. (ProtOcols 
are sets of technical standards 
that in a sense are the "lan
guages" of the communications 
systems.) As a result, while indi
vidual networks remained sepa-



rate, they could still "talk" with 
each other through a process 
known as "handshaking." This 
division into small focused net
works had the advantage of keep
ing network management close to 
its users. But the cost of mainte
nance and development and the 
inability of any one network to 
reach all interested parties called 
for a more centralized system. 
The Internet now provides com
puter connections between hun
dreds of universities, government 
laboratories, and industrial re
search organizations. 

A first step toward a truly 
integrated national research net
work occurred with the develop
ment of the National Science 
Foundation supercomputer cen
ters in February, 1985. The 
NSFNET was first developed to 
link these centers (at Cornell 
University, The University of 
California at San Diego, The Uni
versity of Illinois at Urbana 
Champaign, the John Von 
Neumann Center in Princeton, 
and later the Pittsburgh 
Supercomputer Center). Cur
rently, over 300 universities have 
access to this network, with 
nearly 1,000 individual 
subnetworks. The rate of growth 
is an impressive 20 per cent per 
month [7, 23]. In 1985, the Sen
ate Commerce, Science and 
Transportation Committee began 
studying the possibility of a 
single, integrated network. The 
committee's role was to develop a 
new advanced national research 
network by the year 2000[8]. In 
June 1986, Senator Albert Gore, 
chair of the Senate Science, 
Space, and Technology Subcom
mittee, introduced the 
Supercomputer Network Study 
Act of 1986, which was subse
quently passed by Congress. Out 
of that act grew the Computer 
Network Study Planning Group, 
an inter-agency committee that 
held a series of meetings and re
leased a position paper in August 
1987. That paper recommended 

the following: 
The US should undertake, as 

a national goal, the establish
ment of a National Research Net
work in a staged approach that 
supports the upgrade of current 
facilities, and development of 
needed new capabilities. Achieve
ment ofthis goal would foster 
and enhance the US position of 
world leadership in computer 
networking. 

As rapidly as feasible, the 
National Research Network 
should be designed, deployed and 
maintained as an advanced com
puter network. This network 
should interconnect substantially 
every academic, industrial, and 
government research establish
ment and unique scientific re
source to encourage scientific 
collaboration unhindered by dis
tance and to permit the sharing 
of unique research facilities and 
resources. 

·Presently, a comprehensive 
study of the best format for the 
NREN is being coordinated by 
Gordon Cook for the Office of 
Technology and Assessment. But 
several government study groups 
have already released working 
papers regarding possible direc
tions for the network. In 1989, 
the Federal Coordinating Council 
for Science, Engineering and 
Technology (FCCSET) indicated 
that the national network should 
become commercial by the mid 
1990's, although corporate spon
sors have not yet come forward. 
Reviewing the plan set forth by 
the FCCSET, Gordon Bell has 
noted that, "A highly aggressive, 
imaginative industry could view 
the Network as the major, large 
scale, social experiment of this 
century-an experiment that 
could strategically position that 
industry for dynamic growth in 
the twenty-first century [2, 36]. 
FCCSET has projected, unoffi
cially, that the NREN could serve 
over 1,000 institutions by the 
year 2000, when it might first be 
accessible to business; become 

available in all schools by the 
year 2005 and have over 1 mil
lion users by the year 2010 with 
additional links to businesses, 
homes, and schools[9, 23]. 

Networking as a New Para
digm for Teaching andRe
search 

Networks can have profound 
effects on how educators do their 
jobs. For instance, when we think 
about gathering and disseminat
ing of information, through publi
cation or classroom use, it is 
natural for us to assume the 
paradigm of a static environment 
in which the researcher/profes
sor, working with other writers 
and experts, and using tradi
tional literature search methods, 
develops and writes up that re
search or creates a syllabus or 
lecture notes. The material is 
then distributed to the potential 
audience in printed form or in 
front of a classroom. But net
works can provide that informa
tion and more right from our 
computer terminals. 

Specifically, I have used net
works for: 

• Maintaining a running 
dialog with colleagues both 
within SUNYIT and throughout 
the country. This can be done by 
keeping track of e-mail addresses 
of acquaintances, joining bulletin 
boards of groups with similar 
interests, joining a moderated or 
unmoderated discussion group, 
or becoming a member of a public 
resource that maintains "white 
pages" of members with similar 
interests. It is also possible to use 
various UNIX commands to "run 
down" the e-mail address of indi
viduals at this or other universi
ties. 

• Interacting with students 
outside of class. By sharing elec
tronic mail (e-mail) addresses 
and setting up special online "in
terest groups" for a particular 
class or subject, students and 
teachers can interact much more 
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openly and often than is cur
rently possible during class time 
or office hours. Students can of
ten resolve problems with 
projects by interacting with the 
instructor or with other students 
in the class over the network. 
This type oflearning is especially 
appealing to non-traditional stu
dents who have become a major
ity at most colleges: more than 
half of today's students are 25 
and over and 70 per cent work at 
least part-time[lO, 10-16]. The 
networked computer offers the 
power to help teachers engage 
students in meaningful, critical 
discourse on current knowledge 
in a learning situation free from 
constraints of time, place, and 
physical handicap. 

• Accessing information via 
databases, electronic journals 
and newsletters, bulletin board 
services, and by directly contact
ing experts through e-mail. Ire
cently edited a journal article 
that was about to go to print by 
checking with sources in Albany 
and Syracuse, getting responses, 
integrating the information into 
the text and returning it to the 
journal editor in less than two 
days, using the Internet. Specifi
cally, educators can access data
bases such as ERIC[ll] over the 
network or check a citation using 
LIBTEL, which allows those on 
Internet to query the online cata
logs ofhundreds oflibraries 
around the country. SUNY Insti
tute of Technology faculty and 
staff can access our online library 
card catalog using the school's 
local area network. 

• Acquiring shareware (free 
software) or viewing demonstra
tions of commercial applications. 
Using the various public archive 
sites around the country, 
networkers can access free soft
ware for their personal comput
ers or for use in computer labs or 
in the classroom. Nearly all com
mercial software is available in 
"demonstration" format for test-
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ing while deciding whether or not 
to buy the software. 

Computer-based information 
delivery systems (such as the 
NREN) present not just a new 
means for providing and receiv
ing information but open up the 
possibility of a new model for 
communicating and learning. 
This comes at a time when many 
are calling for a change in the 
values and motivations of our 
current industrialized society. 
Harman noted this concern when 
he wrote, "The basic paradigm 
that has dominated the indus
trial era included an emphasis on 
individualism and free enter
prise; material progress, social 
responsibility mainly the concern 
of government; few restraints on 
capital accumulation ... [12,10-
22]." But this process, he notes, 
has resulted in isolation, extreme 
division oflabor, cybernation, 
stimulated consumption, and 
planned obsolescence and waste, 
all of which counteract human 
ends. As a social construct, com
puter networks can, in some 
ways, provide an excellent alter
native to the present social sys
tem at least as it involves 
information development and 
exchange. Networks tend to be 
non-polluting, energy efficient, 
mind expanding, and in some 
applications, can tremendously 
enhance group interaction. They 
can drastically reduce the 
amount of paper needed for such 
things as manuals, memos, class
room handouts and letters. 

Conclusion 
Already the hardware and 

software is in place for high
speed links between academic 
and research institutions with 
plans in the works to extend it to 
K-12 schools and local and re
gional libraries. Networking may 
very well dominate the informa
tion industry in the next century 
as the 1990's see the introduction 
of much more powerful computer 

hardware and software and net
working technology than is in 
place today. Continued advances 
in fiber optics and related tech
nology will make computer net
working more affordable, more 
useful, and more secure. Right 
now advanced workstations are 
being developed that will be ca
pable of multimedia, voice, data, 
and image communication on 
very high speed network connec
tions, like the NREN. Program
mers are developing tools 
(sometimes called "knowbots") 
which will travel through net
works seeking out answers to a 
user's query and delivering the 
answers in the format and order 
desired [13]. 

Clearly a national computer 
network, if properly implemented 
and used, can help us do a better 
job, improve our professional sta
tus, reduce our costs, improve 
our work environment, increase 
our resources, and decrease the 
time it takes to get our work 
done. However, much thought · 
and discussion lies ahead as far 
as the best and proper uses for a 
national network. Among the 
policy issues that need a healthy 
and rigorous intellectual discus
sion are tbe following: 

1. Patterns of collaboration, 
communication and informa
tion transfer via networks. 

2. The problems related to the 
possible further alienation of 
certain segments of the com
munity who do not have the 
financial or intellectual abil
ity to be included in this new 
technology. 

3. The concept of intellectual 
property as regards electronic 
media and the value and 
ownership of information 
that is disseminated over 
networks. 



4. The question of cost and capi
talization for large scale net
works. To what extent is 
networking cost effective? 

5. The concern about what in
formation is appropriate for 
dissemination over a com
puter network. 

6. A look at who is responsible 
for the activity that goes on a 
network-the author or those 
who run the system? 

7 The problems that isolation 
caused by networking might 
cause and how they might be 
resolved. 

Despite these concerns, com
puter-based networking technol
ogy will continue to be a rapidly 
developing field that has and will 
continue to have a direct and ma
jor impact on the research and 
teaching community. Networking 
provides access to colleagues, 
students, information, resources, 
applications, databases and bul
letin boards. The Internet, and 
its successor, NREN, are ex
pected to expand both the ser
vices available through networks, 
and the number of people, data
bases, and applications available 
on the network. Future plans for 
the NREN would make it acces
sible at every university, school, 
library, and home, making us 
truly a "global village" of ideas 
and resources. 
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CONTRIBUTION 

On Tap: A Profile With 
Gregory Hines 

by 
Mary Krenitsky Perrone 

' . 

Tap dancing is an American art form which has enjoyed a substantial contribu
tion by Mrican-Arnericans. One contemporary contributor is the improvisational tap 
master Gregory Hines. He was born in New York City on February 14th, 1946 and, 
since an early age, has been a tap dancer and a vital force behind tap's recognition. 
In an interview conducted on December 20, 1991, Mr. Hines shared his thoughts on 
some of the contributions Mrican-Arnericans have made. 

Steered toward dance by his mother, six-year-old Gregory performed at the 
Apollo Theater with his brother, Maurice, in an act called The Hines Kids. There, he 
came under the tutelage of tappers "Sandman" Sims and Teddy Hale. In recalling 
the contribution to the dance made by some ofthese tap legends, Mr. Hines stated, 
"Mrican-Americans have contributed to the growth of tap dancing by doing it, shap
ing it, changing it, and evolving with it. People like Bunny Briggs, the Nicholas 
Brothers, Coles and Atkins, the Step Brothers, Sandman Sims, Baby Lawrence, 
Teddy Hale, Cookie Cook, Bubba Gaines, Face Roberts, and on and on. What these 
people did is they created their own styles. They were individual artists as tap danc
ers and they accomplished so much for tap dancers by taking the art and shaping it 
in different ways. Like painters- Gauguin, Van Gogh, and Picasso- they've all 
contributed to art but in their own inimitable way." 
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When asked to articulate the 
distinct shapes contributed to tap 
dancing by some of these indi
viduals, Mr. Hines responded, 
"Bunny Briggs tap dances almost 
like a saxophone player would 
play sixteenth-note solos -very 
tight, superior, close floor work." 
Sandman Sims enhanced the 
idea of sand dancing and the 
sounds he could make by working 
his feet in the sand. Charles 
"Honi" Coles with his partner, 
Cholly Atkins, perfected "a tre
mendous tight unison tap dance, 
in terrific style, class. They were 
both very tall men, both six feet 
tall, and they had a special num
ber they did. It was a very slow 
soft shoe but yerrrzy slow and 
that was the centerpiece of their 
act." "Cookie" Cook was a very 
lyrical dancer, listening to the 
music and trying "to interpret 
the lyrics with the tap dancing, 
trying to paint pictures with his 
feet." 

In 1954, the Hines boys were 
cast in the Broadway musical 
The Girl in the Pink Tights. Un
der the guidance of Broadway tap 
coach Henry Le Tang, they rap
idly became an international at
traction. When asked to comment 
on the contribution to tap made 
by Henry Le Tang, Mr. Hines 
responded, "Henry is a great 
teacher. At a very young age, 
Henry decided he was too short 
to be a Cotton Club boy; so he 
was gonna devote his career to 
teaching and choreography. In 
his teaching, he never used 
names or numbers for the steps. 
He just used to sing them. He'd 
do it and then he'd say, 'So the 
step goes E-bop-de-bop-digga-dig
oode-bow.' And that would be the 
step." 

Upon reaching their teens, 
Gregory and Maurice called 
themselves The Hines Brothers 
and, during a brief period with 
the singer and pantomimist 
Johnny Brown- Hines, Hines, 
and Brown. In 1963, they became 
Hines, Hines, and Dad with Gre-

gory playing comedian, Maurice 
playing straight man, and their 
father serving as percussionist. 
The trio guested on the Ed 
Sullivan Show, on the Tonight 
Show, and toured the United 
States and Europe. 

In 1978, Gregory landed a 
tap-dancing part in a Broadway 
bound revue, The Last Minstrel 
Show. Later that year, the broth
ers both appeared in Eubie! 
(1978-79), the Broadway musical 
paying homage to the composer 
Eubie Blake, tap-choreographed 
by their former tap mentor, 
Henry Le Tang. Gregory won 
several awards for his perfor
mance including the Outer Crit
ics' Circle award and a Tony 
nomination for outstanding fea
tured actor in a musical. In 1979-
80, Gregory earned his second 
straight Tony nomination playing 
Scrooge in a Broadway musical 
version of A Christmas .Qm:W. en
titled Comin' Uptown. 

In early 1980, he choreo
graphed an Off-Broadway pro
duction Blues in the Night. In 
May, he participated in a salute 
to black musicals with Charles 
"Honi" Coles, John Bubbles, and 
Nell Carter called Black Broad
way. Later that year, a pair of 
Gregory Hines tap shoes were 
placed on the "Wall of Fame" at 
the famous Manhattan 
danceball, the Roseland, along
side those of Fred Astaire, Ruby 
Keeler, and other greats. 

In 1981, Gregory earned a 
third Tony nomination for the 
Broadway production Sophisti
cated Ladies sharing the stage 
with dancer Judith Jamison. Ad
ditional show credits include I 
Love Liberty (1981-8) and Twelfth 
Night (1989). His fourth Tony 
was earned earlier this year for 
his starring role in Jelly's Last 
Jam. 

On screen, Gregory bas been 
a tremendous advocate for the 
recognition of black dance. His 
dance film credits include: The 
Cotton Club (Orion, 1984) which 

earned him critical acclaim; 
White Nights (1985) where he 
challenge-dances a renowned 
Soviet emigre ballet dancer 
played by Mikhail Baryshnikov; 
and Tap <Tri-Star, 1989) where 
many of the African-American 
tap legends are given an opportu
nity to demonstrate their talents 
by challenging each other. In ad
dition, Gregory Hines bas made 
numerous public appearances to 
celebrate tap including the PBS 
documentary Tappin': The Mak
ing of Tap (1989), Tap Dance in 
America (1989), and Lincoln Cen
ters Honors The Nicholas Broth
ers (1991). 

A label associated with Gre
gory Hines' tap contribution or 
style is "improvograpby." To 
elaborate on this expression, Mr. 
Hines said, "Improvograpby is 
just something that I came up 
with because I was dancing on 
film. I like to improvise but I 
have to do so many takes on film 
that it's impossible to just impro
vise every take. Sometimes, I'd 
come up with steps in one take 
that I really liked and wanted to 
try to make sure it got into every 
take. So, I would improvise in the 
takes after that but I would also 
add that step. At that point, it's 
choreography. I came up with the 
word "improvography" because I 
started to think about improvisa
tion. There's no such thing as 
pure improvisation. I think 
people improvise, they have mo
ments where they are inspired, 
they get into a nice groove, new 
things are coming out but even 
they will use things that they 
know. Like in my case, steps that 
I know, I'll use steps from my 
vocabulary of steps to help me 
out when I'm not inspired or I 
have nowhere to go, or I want to 
take a breather while I'm still 
dancing. I've beard solos that 
musicians have played where 
every now and then I'll hear 
them play a familiar chop that 
they play in other solos. And it's 
not an improvised solo, it's im-
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provisation but there's a little bit 
of chopistry in there too." 

Additional film credits for 
Mr. Hines as actor rather than 
dancer include Mel Brooks's His
tory of the World -Part I (Twen
tieth Century-Fox, 1981), Wolfen 
(Orion, 1981), Deal of the Century 
(Warner Brothers, 1983) with 
Chevy Chase, The Muppets Take 
Manhattan (1984), Running 
Scared (1986) with Billy Crystal, 
Off Limits (1988) with Willem 
(Platoon) Defoe, Eve of Destruc
tion (1991), andARage in 
Harlem (1991) with Robin Givens 
and Danny Glover. 

Musically, Gregory Hines 
danced to the bassist jamming of 
Stanley Clarke on !{This Bass 
Could Only Talk (CBS, 1988), he 
sang on his own solo album en
titled That Girl Wants to Dance 
with Me (Epic, 1988), and he ex
perimented with the synthesized 
taptronics of AI Desio (1989). 
With the taptronics, Mr. Hines 
shoes were connected to a syn
thesizer; and, as he danced, his 
feet were triggering a range of 
sounds from the synthesizer as if 
they were working the keyboard. 
About this experience, Mr. Hines 
responded, "I just related to it as 
a gimmick. I think it was a nice 
thing to try and there are some 
people who still do it. The guy 
who invented it, AI Desio, does it 
all the time. He's good. I'm much 
more of a traditional acoustics 
tap dancer." 

An acoustics tap dancer pays 
keen attention to the sounds the 
feet make much more than the 
style or configuration ofthe 
steps. The taps on the bottom of 
the shoes are tightened or loos
ened (tuned) to allow specific 
sounds. While the dancer's feet 
are moving, the ear of the dancer 
stays attuned to and attempts to 
manipulate the clicks, beats, and 
rhythms the feet produce upon a 
particular surface. For this rea
son, Mr. Hines is often seen with 
his head tipped slightly to one 
side as he dances because he's 
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listening to his feet. When asked 
about surface preferences, Mr. 
Hines replied, "Wood, wood, 
Mary, wood. Oak. I like unfin
ished oak 2 1/4" tongue in groove. 
I just love it. I get a real good 
stomp, a good scrape sound, and 
a nice pure tap." 

Gregory Hines' professional 
life has already allowed him to 
succeed in so many facets ofthe 
performing arts (dancer, stage 
and screen actor, singer, com
poser); yet, when asked to iden
tify his profession, he humbly 
responded, "I would refer to my
self as a tap dancer." Then, he 
affectionately described his affili
ation with his fellow tap dancers. 
"I know that for myself the 
things that I've been able to say 
with my dancing have brought 
me a sense of satisfaction that I 
can't really put into words but 
it's a terrific feeling. And for me 
the greatest feeling of all is to be 
part of the community, part of 
the tap dancing community. I 
love that community, I love that 
family." 

Community is an appropriate 
word to describe the Mrican
American contribution to tap 
dancing. There is a substantial 
amount ofmentoring associated 
with tap and close bonds or 
strong friendships between danc
ers are formed. Ironically, chal
lenge has also been an integral 
part of tap's development. On 
this point, Mr. Hines commented, 
"Competition is such a strong 
part of the art form, yet the com
petitions are warm, giving. The 
art form has moved along that 
way. We teach one another. We 
steal steps from one another." 

With regard to future 
projects, Mr. Hines owns the 
rights to the film biography of 
the legendary tap dancer and 
movie star, Bill "Bojangles" 
Robinson and he intends to make 
the film. This endeavor will serve 
as yet another reminder of the 
substantial contributions to tap 
that have been made by our Mri
can-American brothers. 
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CONTRIBUTION 

The North American 
Free Trade Agreement: 

Overview and Impact on Our Area 
by 

Dr. Rafael F. Romero 

As the global marketplace assumes undeniable economic importance today, the 
issue of free t rade has become a much discussed topic. However, not everyone agrees 
that it is worthwhile. Former President Bush considered free trade a vehicle for eco
nomic growth and a means to make America more globally competitive. President 
Clinton so far seems to share this opinion. But critics of free trade contend that the 
costs outweigh the benefits. 

The economic potential of free trade is indisputable. A nation can improve its 
standard of living by efficiently utilizing its resources to produce a range of products, 
which it can then export in exchange for the items it must import. This process in
creases employment opportunities and earnings and allows the country to obtain 
products and technology that cannot be supplied domestically. The principle that ex
plains the pattern of and the gains resulting from trade is known in economics as 
"the law of comparative advantage." Coined by David Ricardo in 1817 in his £rill: 
~ Q[ Political Economy .and Taxation, it is still one of the most important and 
unchallenged laws of economics. 
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Relatively speaking trade is 
not as important for the United 
States as it is for small industrial 
nations and developing countries. 
Since the United States can pro
duce most of the products it 
needs fairly efficiently, it could 
probably withdraw from world 
trade and still survive without a 
drastic decline in its standard of 
living. Nevertheless, interdepen
dence for the United States and 
other nations has steadily in
creased since World War II. Since 
1980, U. S. imports have re
mained at high levels, but U.S. 
exports have fallen sharply, re
sulting in huge trade deficits. 
These deficits have induced 
American industry and labor to 
demand protection of domestic 
markets and jobs against foreign 
competition. 

The U. S. Government has 
attempted to reduce this trade 
deficit. Its latest initiative has 
been the North American Free 
Trade Agreement (NAFTA). The 
main purpose ofNAFTAis to 
phase out barriers to trade in 
goods and services among North 
American countries, eliminate 
barriers to investment, and 
strengthen the protection of in
tellectual property rights. The 
expected results are to create a 
massive open market with more 
than 360 million consumers and 
over $50 trillion in annual out
put. 

NAFI'A Highlights: 
NAFTA will eliminate barri

ers to agricultural, manufactur
ing, and service trade in North 
America. It will remove invest
ment restrictions and protect 
intellectual property rights. 
Highlights ofNAFTA include: 

*Tariffs: Tariffs will be 
phased out over 15 years. 
However, the agreement al
lows Mexico more time before 
it faces free competition from 
the U.S. and Canada. Mexico 
will be allowed to export 
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duty-free 84% of its products 
to the U.S. and 79% to 
Canada. The U.S. will be 
able to export duty-free 43%, 
and Canada 41%, ofits prod
ucts to Mexico. 

*Rule of Origin: 
NAFTA includes two formu
las to determine North 
American content in products 
that use raw materials from 
a different region. The first 
formula, known as "tariff 
jump," establishes that if the 
raw materials are sufficiently 
transformed in the NAFI'A · 
countries, then the product 
will be considered North 
American. The second for
mula is based on the actual 
content oflocal material. 
Content may be determined 
two ways: by calculating the 
"transaction value" or the 
"net cost." 

*Agriculture: NAFTA 
will immediately eliminate 
Mexican import licenses and 
phase out remaining Mexican 
tariffs within 10-15 years. 

*Banking, Insurance, 
and Financial Services: 
Mexico will open its banking, 
insurance, and financial ser
vices to American and Cana
dian subsidiaries. All 
restrictions will be elimi
nated by the year 2000. 

*Telecommunications: 
All investment restrictions 
will be eliminated by 1995. 
U.S. companies will gain non
discriminatory access to 
Mexico's $6 billion market for 
telecommunications equip
ment and services. 

*Computers: Mexico 
will reduce tariffs on comput
ers and computer parts to 
conform to current U.S. and 
Canadian levels. 

*Transportation: 
Mexico will permit U.S. 
trucking companies to carry 
international cargo to the 
Mexican states contiguous to 
the U.S. by 1995, and will 

give them cross-border access 
to all of Mexico by the end of 
1999. U.S. land transporta
tion companies will be per
mitted to invest in and 
operate land-side port ser
vices. 

*Government Con
tracts: Mexico will increase 
access to government con
tracts. Contracts with domes
tic firms will be reduced to 50 
percent immediately; after 
eight years, reductions will 
reach 30 percent. Two years 
later no contracts will be ex
cluded. NAFI'A also includes 
provisions for reducing tariffs 
on motor vehicles and parts, 
reducing trade barriers for 
textile and apparel goods, 
and increasing access to the 
energy sector. 

Potential Benefits From 
NAFI'A 

A recent poll conducted by 
Roper Organization for~~ 
&rill Journal indicates that 
"most U.S. companies see them
selves as winners in a North 
American Free Trade Agree
ment." In general, American ex
ecutives expect U.S. 
telecommunications, banking, 
and high technology industries to 
benefit most from this agree
ment. 

Administration officials 
maintain that NAFTA builds on 
recent gains in U.S. trade. They 
project that by the end of 1992, 
U.S. exports to Mexico will have 
tripled, from $12.4 billion in 1986 
to nearly $44 billion, transform
ing our trade deficit of $5.7 bil
lion in 1987 to a projected 
surplus in excess of $8 billion. 
Furthermore, NAFTAwill ensure 
growth and stability in Mexico, 
provide a smooth transition for 
workers, and benefit the environ
ment. 

Potential Cost of NAFI'A 
Public Citizen, a consumer 

interest organization founded by 



Ralph Nader, maintains in are
cent report that "NAFI'A does 
not measure up on the environ
ment and consumer health and 
safety." NAFI'A challenges nu
merous U.S. national and state 
consumer and environmental 
laws. It may impede progress in 
environmental protection and 
consumer health and safety, par
ticularly in the areas ofpesticide 
control, food labeling and inspec
tion, and contaminant standards 
on additives and preservatives. 

Public Citizen also maintains 
that NAFI'A promotes environ
mentally detrimental invest
ment. Although NAFI'A contains 
provisions that will prevent the 
lowering of environmental stan
dards to attract investments, 
these provisions are not enforce
able. 

Perhaps the strongest criti
cism against NAFI'A is that it 
will be somewhat unfavorable for 
American workers. Mark Ander
son, director of the AFL-CIO's 
trade task force, is wary of "the 
opportunism of the U.S. busi
nesses and their ability to take 
advantage of poverty." In particu
lar, he foresees a "classic pitting 
of workers in one country against 
workers in another." Jack 
Sheinkman, President of the 
Amalgamated Clothing and Tex
tile Works Union, warns that if 
we do not pay attention to work
ers rights, "we are going to end 
up with lower wages in the U.S. 
and fewer jobs, and not necessar
ily higher wages in Mexico." 

Impact on Our Area 
The above information sug

gest that NAFI'A will produce 
both winners and losers. How
ever, the benefits seem to out
weigh the costs, thus producing a 
net gain. Our area, with its in
creasingly service-oriented 
economy, may be a potential win
ner, particularly in the agricul
tural, financial services, banking, 
and insurance sectors. Firms pro
ducing computer, telecommunica-

tion, and insulation/doors/refrig
eration equipment will also gain 
from this agreement. We must, 
however, increase our competi
tiveness. 

Our standard of living will 
rise only to the extent that our 
firms are familiar with the basic 
aspects of exporting, such as glo
bal matters, methods of distribu
tion, and methods and means of 
payment. Further, we must train 
our unskilled workers to use ad
vanced equipment. 

President Clinton has pro
posed an "immense $20 billion a 
year in public investment on in
frastructure projects as a way 
to make private capital more pro
ductive." And he promises to 
spend heavily on training all 
workers, not just the dislocated 
and unemployed. 

New York State government 
is actively trying to promote 
greater participation in export 
business. Government officials 
acknowledge that "an enormous 
potential exists in world trade" 
and they recognize "the need to 
focus economic programs in this 
direction." 

Those seeking assistance can 
obtain counseling from the insti
tutions of higher learning in our 
area. SUNY Institute of Technol
ogy at Utica/Rome provides this 
type of counseling. Its School of 
Business/Public Management 
and the Management Assistance 
Center offer one-on-one export 
counseling to firms currently ex
porting or anticipating future 
export activity. 
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CONTRIBUTION 

A Query Decomposition Algorithm 
for Distributed Relational 

Database Systems 
by 

Scott Spetka 

Introduction 

This article describes a generalized approach to query processing in relational 
database systems. The first section is a general introduction to query processing con
cepts. Section two describes query processing in a distributed database system, 
where parts of a query are processed in parallel in a network of computers. The sec
ond section also describes problems associated with current query processing algo
rithms that lead to the development of the new query decomposition technique 
described in this article. The third section presents the details of the new query de
composition algorithm by means of an example. 
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Section 1 - Query Processing Concepts 

Relational databases store information that is needed by the applications that they support in tables 
(also called relations). Figure 1 shows the tables that might be needed to support a library system. The col
umns of each table describe its "attributes." The collection oftables serves as a model of the enterprise 
implementing the database. The loan relation would be updated each time a borrower borrows a book. Simi
larly, new books and members for the library would be represented by the addition of entries (tuples) to their 
corresponding relations. The model maintains enough information to allow simple questions, or queries, to 
be answered regarding the state ofthe enterprise. 

Borrowers Loans Books 
Name Card# Card# Book# Book# Name 

Jones J312 J312 115 '019 CSC10 

Smith S222 J312 019 115 CSC20 

Brown B845 B845 772 302 ETC10 

Page P210 J312 411 411 TEL50 

Berson B789 B845 019 772 MET30 

Figure 1 - Database Relations 

A database management system (DBMS) implements a query language that allows the information in 
the database to be used productively by an organization. A simple query is shown in figure 2. The query uses 
two database relations to find the book numbers of each book borrowed by a library member and the name of 
the borrower. It is easy to imagine how such a query might be processed. The loan relation could be searched 
for each library member to see if a current loan existed. A database operation of this nature is called a join. 

A Database Query . -

Retrieve ( Borrowers.Name, Loans.Book# ) 
Where ( Borrowers.Card# = Loans.Card# ) 

Borrowers Loans 
Name Card# Card# Book# 

Jones J312 J312 115 

\' Smith S222 J312 019 

Brown 8845 8845 772 

~ Page P210 J312 411 

Berson 8789 8845 019 

Figure 2 - Simple Two Relation Join 

Figure 3 shows a more complicated query which illustrates a join operation involving three database re
lations. Using three relations allows the query to produce the names ofbQoks which are on loan along with 
the name of the borrower who has borrowed each of them. In figure 3, the result from the query of figure 2 is 
used in further processing of the three relation join. 
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A Database Query 

Retrieve ( Borrowers.Name, Books.Name ) 

Where ( Borrowers.Card# = Loans.Card# 
and Loans.Book# = Books.Book#) 

Temp Books 
Name Book# Book# Name 

Jones 115 019 CSC10 

Jones 019 115 CSC20 

Jones 411 302 ETC10 

Brown 772 411 TEL50 

Brown 019 772 MET30 

Figure 3 - Three Relation Join 

Section 2 - Parallel Processing 

A distributed database management system performs the same operations that were described in section 
one, but applies multiple computers connected in a network to the problem. Although the total amount of 
work that must be done is the same, queries can be answered much more quickly when operations are per
formed in parallel on different computers. It is not surprising that this approach would improve performance 
since in essence the system is running on a larger computer. 

Query decomposition [Wong 76] refers to the means by which a complex query is broken down into a se
quence of simple operations that can be easily performed. Figure 4-a shows a simple means for operating on 
the query that was described in figure 3 above. After the join of borrowers and loans, the temporary output 
file replaces the two relations in the main query. The temporary result is then used as input to complete pro
cessing of the query. 

~JOIN Books 

~ 

Flgure4-a Plpellned Join Flgure4-b 

Figure 4-b illustrates the "pipelining" approach to distributed query processing. The temporary result 
from the join of borrowers and loans is transmitted over the network to the computer where the join of the 
temporary result with the books relation is to take place. By the time that the first join completes, the sec
ond join will be near completion since it will be mostly processed in parallel. 

Modern query processing techniques improve performance by partitioning relations into subsets accord
ing to key values and operating on key range partitions. These hash join techniques [DeWitt 84] lead tore
strictions on the parallelism usually associated with pipelining. Figure 5 illustrates the problem. Processing 
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each partition in order, it would be convenient to process partition 1-5 of the Books relation along with parti
tion A-C from the borrowers and Loans relations. However, the processing of partition 1-5 cannot complete 
until partitions Q-Z from the Borrowers and Loans relations have been processed. The problem is that, for 
example, Spetka could have a loan for book number 3. As a result, all tuples produced by the join of Borrow
ers and Loans must be output to disk to await further processing (Temp in figure 5), except those that corre
spond to the 1-5 partition of the Books relation. Figure 5 indicates that the 1-5 partition would not be output 
since that partition would be processed while the Temp relation is being produced. 

Borrowers.Card# = Loans.Card# 
and Loans.Book# = Books.Book# 
Site 1 Site 2 Site 3 

A- c I J I "I 

i i / ~ 
A· C A· C ~ 1 - 5 

D-G D·G 6 - 24 6 - 24 

H- P H • p 25 - 40 25 - 40 

Q-Z a-z Temp Book 

Borrowers Loans 

Figure 5- Restriction of Pipellning 

s 

A new approach to decomposition [Spetka 92], shown in figure 6-a, detaches two subqueries with an 
overlapping variable (Loans) from the main query and executes them in parallel on two different computers 
(figure 6-b) in the first step of processing. The intuitive advantage that this new decomposition technique 
has over the pipe lining approach is its ability to process the Books relation in parallel with the join of Bor
rowers and Loans. 

Site 1 Site 2 Site 3 

H. p 25 - 40 

A B c 
Figure6-a Multiple Subquery Detachment Figure 6-b 

Figure 7 shows the results of an analytic model that confirms the new approach's advantage for decom
position. Figure 7 -a shows that the new algorithm is most effective for very selective joins, where few result 
tuples are returned. It also shows that the technique is less effective than pipelining when the result size 
exceeds the size ofthe source relations (selectivity greater than one). Figure 7-b shows that queries involving 
larger relations can benefit more from the new technique. The increase in performance is linear with rela
tions size. 
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Figure 7-a Performance Study Results Figure 7-b 

Section 3 - Query Decomposition 

The pipelined query decomposition technique is based on single subquery detachment. In each process
ing step, a single subquery is detached with its result substituted back into the main query. Figure 8 illus
trates the operation of single subquery detachment. Figure 8-a shows how a subquery is detached from the 
main query for execution. Attributes from the subquery source relations are output as needed for further 
processing by the main query. Figure 8-b shows the subquery output substituted into the main query for fur
ther processing. 

Original Main Query 

New Main Query 

Temp1.a2 = C.c2 t-----, 

Temp1.a3 = D.d3 

C.c6 = D.d6 

Figures-a Single Subquery Detachment FlgureB-b 

Each tuple in the subquery output relation represents a match that has occurred between the source 
relations involved in the detached subquery. Any remaining references to those relations in the main query 
can be modified to refer to the result relation from the first subquery. The new query, resulting from substi
tution of the temporary result into the main query can then be similarly processed. Each step in decomposi
tion would produce one of the processes in a pipeline. Each step also results in a new main query with one 
less relation than the previous main query. Eventually, the remaining two variable query can be processed 
to produce the query result. 
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The multiple subquery detachment technique [Spetka 92] requires additional modification of the main 
query to accommodate the substitution of results from overlapping subqueries, that have a common source 
relation, back into the main query. It is similar to the pipelined approach except that some additional work 
is needed to prepare the main query for execution after the subqueries are detached and executed to comple
tion. Although each ofthe tuples in the two temporary result relations shown below in figure 9-a must be 
related to some tuple from the overlapping relation, loan in this case, the resulting main query has no con
straint to assure that tuples from the two resulting temporary relations resulted from comparison with the 
same tuples from the overlapping relation. To assure that this constraint holds for further processing, addi
tional predicates must be added to the main query as shown in figure 9-b. The new main query can now be 
processed again in the same manner until only a two-relation query remains to be processed. 

Main Query 

Temp1.b5 " D.dS 

D.d6 

Figures-a Multiple Subquery Detachment Flgure9-b 

Figure 10-a shows that an erroneous result would be produced without the additional query modifi
cation required by the new algorithm. Figure 10-b shows that the query of figure 10-a can be corrected by 
adding appropriate predicates to the main query and adding the attributes needed by those predicates to the 
subquery target lists. 

A Temp1 

~/~~2 ~~ 6 

8 A.a1 = B.b1 

b1 < Result 
5 a2 

W f2l Temp1.a2 = 
[D ~ Temp2.c2 

c1Cc 2 B.b1 =C~.c1 T:mp) 

ffi 
Erroneous Result 

Figure 1D-a 

Example Query 

Retrieve A.a2 
Where A.a1 = B.b1 and 

A.a2 = C.c2 and 
B.b1 = C.c1 

An Example 
Correct Result 

Figure 1D-b 
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Figure 11 shows that a further generalization of decomposition can allow subqueries to execute in paral
lel even when they overlap on more than a single variable. The only requirement for additional modification 
of the main query in these cases is that predicates must be added to establish constraints on all pairs of re
sult relations from subqueries that operate on overlapping relations. The additional predicates that are 
needed are shown in figure 11-b. Notice that attributes that will be used in further processing must be out
put by all subqueries in figure 11-a. 

Main Query 

Figure 11-a Multiple Overlapping Variables 

Conclusion 

T New Main Query 

I 
Temp2.c2 = 

Temp3.d_2___,._ 

Additional 
Predicates 

Figure 11-b 

Multiple subquery detachment can be used for query processing when limitations on pipelining result in 
restricted parallelism. The examples given above illustrate the generality of the algorithm presented. Arbi
trary subqueries can be detached from the main query and executed in parallel to match available process
ing resources and input data configurations. The algorithm provides improved opportunities for query 
optimization. It has been implemented in the SUNY Nodes, a network-oriented data engineering system, in 
a single site environment. It is currently being integrated into the distributed processing version of SUNY 
Nodes. 
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CONTRIBUTION 

An Object-Oriented Approach to 
Modeling Generally Accepted 

Accounting Principles 
by 

Thomas Tribunella 

I) Why Generally Accepted Accounting Principles Need to be Modeled 
Financial accounting is an information system designed to provide decision makers with relevant and 

reliable information about how economic transactions are recorded within an organization. The organiza
tions under analysis range in size from small proprietorships to multi-national corporations. They engage in 
a wide variety of activities, from providing services to selling merchandise, from manufacturing goods to 
mining raw materials. All ofthese activities take place in a rapidly changing economic environment. In addi
tion, the decision makers who use the financial accounting information have varied needs and points of view. 
Hence, for financial accounting to be useful it must be flexible enough to adapt to each organization in differ
ent economic climates and to appeal to diverse groups of users. 
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How can an information sys
tem be flexible enough to adapt 
to a variety of situations without 
becoming too complex? For an 
information system to balance 
flexibility with complexity it 
must conform to a framework 
that is both adaptable and con
sistent. In other words, the sys
tem must be organized to allow 
its users to understand it no mat
ter what the application. A sys
tem can achieve this if it is 
modeled properly. The model is 
not intended to replace the fun
damental theories that lay at the 
foundation ofthe system; the 
model's purpose is to facilitate 
the user's understanding of the 
system and to make the system 
more useful. An ideal model en
ables its users to be systematic 
even when they are working with 
varied organizations in a chang
ing economic environment. 

Increased understanding of 
financial accounting information 
systems will facilitate the effi
ciency of managers, accountants, 
and auditors in compiling and 
analyzing information. Effi
ciency, in turn, will lead to more 
effective decision making which 
is the basic goal of accounting. 

ll) What is an Object
Oriented Modeling Approach? 

Generally Accepted Account
ing Principals (GAAP) are inher
ently complex. In addition, GAAP 
pronouncements are so volumi
nous that no individual can un
derstand, remember, and apply 
all the information they contain. 
The Financial Accounting Stan
dards Board has issued well over 
100 Statements of Financial Ac
counting Standards to date. 

Object-oriented modeling 
takes a complex information sys
tem such as GAAP and breaks it 
down into comprehensible pieces 
of information. Details of a sys
tem are identified and organized 
into a meaningful collection of 
objects that share a common 
structure. The objects are 
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grouped into classes. A class rep
resents an abstraction of the 
characteristics, that its member 
objects share. For example, a 
shark is an object that is a mem
ber of the fish class. 

Each object is assigned a 
name and performs one or more 
services. The name identifies the 
object's classification within the 
system. The object's attributes 
identify the characteristics of all 
objects within the same class. 
The services encapsulated in an 
object define the purpose that the 
object serves within the system. 

Classes can also be grouped 
into superclasses that have well
defined attributes. Therefore, a 
system can be broken down into 
a hierarchy of subclasses and 
objects. Each object inherits the 
attributes of its class, and each 
class inherits the attributes of its 
superclass. 

A good object-oriented system 
should be designed as a set of 
modules that can interface with 
each other. Each object and class 
is contained in one module that 
has a well-defined boundary. If a 
module is changed, it will not 
disable the rest of the system. 

ill) A Proposed Model for 
GAAP 

At the highest level of the 
financial accounting hierarchy 
each subject is divided into two 
superclasses: theory and practice. 
The theory superclass contains 
objects that perform services re
lated to analyzing GAAP. The 
practice superclass encapsulates 
objects that relate to complying 
withGAAP. 

, The theory branch of the hi
erarchy is further divided into 
three objects: objectives, prin
ciples, and references. "Objec
tives" contain objects with 
attributes that relate to analyz
ing the purposes of the GAAP 
theory under analysis. Objectives 
are a class of objects which an
swer the question: What eco
nomic events are being accounted 

for? "Principles" are a class of 
objects that pertain to accounting 
principles and answer the ques
tion: Why are these economic 
events being accounted for? Ref
erences are a class of objects 
whose attributes function to 
identify the pronouncements and 
research being used as the theo
retical basis for the objectives 
and principles. Reference objects 
contribute to the model by an
swering the question: Where is 
the authoritative pronouncement 
or theory that supports the objec
tive and principle? 

The practice branch of the 
hierarchy is also broken down 
into two classes: financial state
ment elements and methods of 
measurement. Financial state
ment elements are a class of ob
jects that relate to recording the 
event (bookkeeping) and disclos
ing it on the financial state
ments. "Element" objects answer 
the question: How is this eco
nomic event recorded and dis
closed? Methods ofmeasurement 
objects relate to the calculation of 
recorded amounts and answer 
the question: How is the amount 
recorded being calculated? 

IV) Summary and Conclusion 
There are four major ele

ments of a good object model: 
abstraction, encapsulation, 
modularity, and hierarchy 
(Booch, 1991). In addition, ob
jects and classes of objects should 
have names, attributes, and ser
vices associated with them (Cook 
and Yourdon, 1991). Finally, 
classes of objects are self-con
tained with well defined bound
aries that nevertheless can 
interface and communicate with 
each other. 

The financial performance of 
economic entities is directly re
lated to the quality of its account
ing system. For financial 
accounting to remain a useful 
information system it must be 
organized, or modeled, in a man
ner that facilitates its efficient 



Table I 

Ananclal Accounting 
(GAAP) 

Purpose 1 
Purpose 2 
Purpose 3 
Ect ... 

Principle 1 
Principle 2 
Principle 3 
Ect .•. 

Author 
Date 
Title 
Type 
Publication 
Reference II 

and effective use. Because GAAP 
is such a complex information 
system it could be easier to ac
cess if its data were organized in 
an object-oriented model. 

Two hypotheses are being 
asserted in this paper. First, de
cision makers, accountants, and 
auditors will benefit from a bet-

. ter understanding of financial 
accounting. Second, understand
ing financial accounting is facili
tated through the object-oriented 
modeling of GAAP. If these two 
hypotheses are true, then the 
model being presented in this 
paper can contribute to improved 
decision making through better 
understanding of financial infor
mation. 
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CONTRIBUTION 

Computer-Mediated Communication 
(CMC) and the communication of 

technical information: 
A Research Model 

by 
Daniel J. Murphy 

Introduction 
The research in progress discussed in this article is one part of a five-year, four

phase program to provide descriptive and analytical data regarding the flow of scien
tific and technical information in various communication media.l The goal is to 
investigate and assess information processing activities involving the use of com
puter-mediated communication (CMC)-specifically electronic mail-among indi
viduals who have a variety of communication media available to them. The study 
draws its subjects from a population of research and development (R&D) personnel 
who work in highly-technical, information-intensive occupations, such as aerospace 
engineering. The focus of the research is an attempt to understand the use and im
portance of media, especially CMC, at the individual, organizational, and national 
levels. The study also extends to other types of communication strategies to analyze 
the influence of media use upon overall task performances involving the diffusion of 
technical information. 

The research will analyze particular contextual (organization-specific) character
istics, organizational design variables, and the communication mechanisms that in
fluence communication of technical information in R&D settings. The Information 
Processing (IP) model developed by Tushman & Nadler2 and Daft & Lengel3 consti
tutes the theoretical basis of the research. 
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Background 
CMC systems were developed 

in the mid to late 1960s. Using 
electricity as the means of mes
sage transfer, CMC exhibits a 
dramatic increase in speed over 
slower, paper-based mail. Other 
than speed, CMC systems also 
offer several other advantages. 
While a message may be trans
mitted as rapidly as a telephone 
conversation, an advantage of 
CMC use as compared to a tele
phone conversation is that an 
accessible record of the communi
cation exists after the exchange 
has terminated, and the ex
change of information may be 
printed in hard copy if desired. 
Depending upon the sophistica
tion of the particular CMC sys
tem, one also may perform search 
and find procedures on key 
words, names, or titles. Thus, 
CMC has the potential to act not 
only as a communication me
dium, but also to serve as a li
brary of communications related 
to spe<:ific tasks and procedures. 
For those persons who work in 
organizational settings, another 
benefit is that incoming elec
tronic mail messages tend not 
carry the disruptive effect upon 
the recipient in the way that per
sonal visits·pr phone calls may 
do. Despite the benefits of such 
systems, however, there is not 
yet a clearly articulated program 
for understanding exactly how 
CMC is used in knowledge diffu
sion. 

Rationale 
Perrow defined technology as 

the characteristic of an organiza
tional system that enables the 
coordination and control of 
work. 4 Thus, virtually any 
group, organization, or business 
relies upon technology to some 
degree to accomplish its tasks 
and achieve its goals. As organi
zations become more diversified 
and increase their levels of tech
nological complexity, the volume 
of communication also in-

creases. 5 What is not clearly 
understood, however, is how the 
newly-emergent CMC systems 
affect communication procedures, 
particularly when the organiza
tion processes information as its 
primary activity. Several years 
ago Miles and Snow6 discussed 
the tendency of organizations to 
diversify themselves with respect 
to several factors, such as loca
tion and communication media 
for information exchange related 
to work. They described "dy
namic networks" of individuals 
who collaborate to achieve com
mon goals by communicating 
with each other over electronic, 
computerized information high
ways. Therefore, this study of 
CMC use has much to offer for 
helping us to understand the im
pact of the new technologies on 
communication patterns and on 
job performance. 7 

Theory 
Information processing is 

defined in this research as the 
volume or quantity of data about 
organizational activities that is 
gathered and interpreted by or
ganization participants. 8 In the 
performance of activities, organi
zations process information to 
reduce the variable lack of 
knowledge necessary to operate 
successfully. Thus, an effective 
communication/information pro
cessing architecture is one which 
must fit the requirements of the 
organization's members, as sum
marized in the Tushman and 
Nadler Information Processing 
(IP) model (see Figure 1). 

The literature review of 
Information Processing (IP) 
theory suggests that several vari
ables influence the effectiveness 
of organizational communication 
processes. The principal IP vari
ables considered in this study are 
the following: 

A) task uncertainty and 
equivocality; 

B) task variety and 
analyzability; 

C) information processing 
capability with respect to quan
tity, richness, and accuracy; 

D) information processing 
requirements and coordination 
with respect to CMC as compared 
to printed documents, face-to
face conversations, and telephone 
calls. 

Definitions 
Uncertainty is defined as the 

difference that exists between 
the amount of information that is 
required and the amount of infor
mation that is possessed by indi
viduals. It implies that explicit 
questions can be formulated and 
that specific answers exist some
where in the organization. 

Equivocality implies an un
clear, messy field caused by am
biguity or the existence of 
multiple and conflicting interpre
tations resulting in confusion and 
lack of understanding. It differs 
from uncertainty in that no cer
tain answers exist and perhaps 
the right questions have yet to be 
formulated. 

Variety is defined as the mea
sure of unique or unanticipated 
events or situations that indi
viduals routinely encounter. 
High variety implies that there 
are frequently new problems oc
curring that require novel ap
proaches to eliminate them. Low 
variety is characterized by few 
problems that may occur infre
quently. 

Analyzability is somewhat 
related to variety. To the extent 
that problems may be antici
pated, solutions also may be 
planned to cope with the prob
lems when they do occur. High 
analyzability refers to a high ca
pacity to provide procedural 
methods to solve difficulties. 
Low analyzability means that 
methods may not be readily ame
nable to careful scrutiny to pro
vide formal procedures to deal 
with problems when they do occur. 

Richness is defined as the 
ability of information to change 
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understanding within a time in
terval; that is, communications 
that overcome frames of refer
ence or clarify ambiguity in a 
timely manner are defined as 
rich. 

Coordination mechanisms 
are the modes by which people 
exchange information. 9 Modes 
are essentially the same as struc
tural characteristics for reducing 
uncertainty or equivocality that 
Daft and Lengel described. The 
principal coordination mecha
nisms for reducing uncertainty or 
equivocality as adapted from the 
Daft and Lengel integration 
strategies consist of the following 
six-part continuum: 

1) rules and regulations; 
2) formal information sys terns; 
3) special reports; 
4) planning; 
5) integrators (assigned to 

boundary-spanning within 
the organization); and, 

6) group meetings. 

However, for the sake of sim
plicity, these mechanisms are 
reduced to four principal com
ponents: 
A) written matter, i.e., printed 

hard copies; 
B) CMC; 
C) telephone; 
D) face-to-face communication. 

Hypotheses 
The communication mecha

nisms that are less information 
rich (A, B) are hypothesized to be 
better-suited for reducing uncer
tainty. As one progresses along 
the continuum, the communica- · 
tion messages (e.g., C & D) be
come increasingly 
information-rich and are hypoth
esized to be more effective in re
ducing equivocality. However, 
movement along the continuum 
away from the lower numbered 
mechanisms also becomes in
creasingly costly to the organiza
tion with respect to investments 
of individuals' time and commit
ment. It is therefore hypoth-
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esized that the most efficacious 
strategy would be to use the 
least-rich mode that accom
plishes the communication task 
effectively.10 Survey items also 
will assess coordination mecha
nisms and corresponding mea
sures of effectiveness as 
influenced by variety and 
analyzability. 

Method 
The population will be ana

lyzed through two measures. 
First, a quantitative survey in
strument will be sent to 2,000 
people who have a variety of com
munication media available to 
them and work in information
intensive organizations. Specifi
cally, the random sample is 
drawn from a population of 
United States scientists and en
gineers who belong to the Ameri
can Institute of Aeronautics and 
Astronautics (AIAA). The survey 
instrument contains 120 ques
tions that probe a variety of orga
nizational and communication 
variables. The main areas to be 
studied are divided into eight 
sections: 1) the nature of the 
work performed; 2) the nature of 
the work environment; 3) inter
departmental activities; 4) work
related communication duties; 5) 
communication media and meth
ods; 6) electronic (CMC) net
works; 7) job performance and 
overall effectiveness; 8) demo
graphic profiles. 

The questions consist mainly 
of five-point Likert scales (for 
example, 1=Strongly Disagree; 
2=Disagree; 3=Neutral; 4=Agree; 
5=Strongly Agree) that request 
the subject to indicate the extent 
to which he or she agrees with 
statements, as the following 
three examples illustrate: 

A) My department performs 
a variety of tasks that require 
the use of many skills. 

B) Work information can be 
interpreted in several ways. 

C) Using electronic com
puter networks is important in 

performing present professional 
duties. 

Regression analysis will be 
used to test the results of the 
data against the hypothesized 
relationships among the vari
ables. Overall effectiveness is 
the independent variable, and 
associated dependent variables 
will be analyzed using principal 
components factor analysis. 

For triangulation purposes, 
qualitative data will be gathered 
by means of selected telephone 
surveys to a subset of the sub
jects. A triangulated approach 
has two principal advantages. 
For one thing, it can enable an 
assessment of convergent valida
tion in so far as one may design 
the procedures in the attempt to 
obtain information about the 
same variables or concepts from 
more than one other proce
dure.ll Secondly, a triangulated 
methodology permits the re
searcher to employ one procedure 
to compensate for any limitations 
of another. In this case, the 
quantitative survey carries the 
benefit of facilitating collection of 
opinion from a larger sample 
more efficiently and additionally 
renders the data more easily 
amenable to statistical analyses. 
The disadvantage of the quanti
tative survey instrument, i.e., 
that it limits the responses that 
the subjects may give, can be off
set by the interview. In this case, 
it provides subjects with the op
portunity to voice opinions more 
freely and in greater detaiJ.12 

However, the interview car
ries with it the disadvantages of 
taking more time to administer 
and analyze; thus, the sample 
size for interviews will be kept 
relatively small. It is hoped that 
by using both surveys and semi
directed interviews, the re
searcher will be able to accrue 
the advantages ofboth proce
dures and simultaneously com
pensate for the shortcomings of 
each. 



Summary 
This article on research in 

progress describes the back
ground, theory, and methods of a 
communication research project 
that focuses on factors related to 
media use. The information pro
cessing (IP) literature claims that 
an effective communication ar
chitecture is a function of the fit 
between people's information 
processing requirements and or
ganizational information process
ing capabilities. What seems to 
be needed at this point, however, 
is additional empirical evidence 
ofthe model's effectiveness in 
describing communication pro
cesses in information-based orga
nizations, for example, R&D 
engineers and scientists. It also 
suggests a need for developing an 
effective approach to investigate 
communication processes of 
emerging organizational forms, 
e.g., those that use information 
as a commodity such as R&D 
units. This project and its on
going research is an attempt to 
try to meet these needs. It is 
hoped that this research will pro
vide important data to aid our 
understanding of the ways in 
which communication media af
fect the diffusion of information 
in the R&D process. 
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