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1:30 PERFORMANCE GROWTH OF 80X86 PERSONAL COMPUTERS
SINCE 1981 VERSUS PRICE. D. Kaw, D. Saneen ap Yous Pa, ELecraca
Encineensia, Unversay oF Toleno, 2601 W. Bancrorr, Totepo OH 43606-3390.

Tha paper evaluates Peformance Growth of IBM Parsonal computers since the introdug-
fion of IB in 1981, Currantly the highest parforming 80X88 personal computer platform is
B04B6DX2- 66MHz. A synthetic bench mark called Dhrystone was used to measure the
perfomance of these computers. Throughput of X is n% higher than Y, whare, n the parcent
difference in execution of X and Y is cakculated as follows: n= {{ exscution time B - Execution
time A}/Exgcutiontime AI:OO. Thruughﬁui is computed or all the 1BM relative to IBM XT-4.77
MHz. Our compurtation shows tha the throughput of 80486DX2-66MHz is 9800% higher than
the IBM XT. The 80486DX2-66MHz machine became available in early 1992, so the average
growth rate of the B0X86 personal oomfutens can be determined usin%(the lo!lowing algorithm:

‘early Growth=(Total Growth}itumbs oo {98)1/11)=1.52. The 80X86 personal complter
platiorm performance increased an averags of 52% per year. Assuming this rate of growth will
oo%iau)e(,}_tha performance of the 80X86in the year 2000 can be predicted to be 2750% refative
o R

1:45 A METHOD TO OBTAIN OPERATING POINT INFORMATION FOR
TERTIARY STORAGE SYSTEMS. Gerao R. Hevania, Derr. o Coupurer Scence
a0 Encresawe, Unversrr oF Toeoo, 2801 West Bancrorr Stwesr, Toweoo OH
43606.

The use of tertiary or near-Ene storage for files, only found on large computer systems in
use at the national laboratories at one time, i becoming increasingly common on smalier
computer systems. To determine the economic feasibility of such a system and the desired
operational characteristics of a suitable storage device itis necessaryto have information onthe
behavior of the files on the system. Previously, systems considered for addition of tediary
storage had reached a saturation point where the question was moot. Today, with the wide
range of terliary storage devices and their capabilities, determining if and when a system wil
benefitfrom tertiary storage is not as clear. A method utikzing sampling and multivariate analysis
has been developed for and verified on existing file behavior data and will be presented.
rasults provide quidance on the spaciication and implementation of tertiary storage systems on
computer systems with litle information on previous file behavior. Results study will be
prasented along with ebservations of how the needed data may be gathered and analyzed.

2:00 OPTIMIZING COMPUTER PROGRAMS USING POWERFUL
TECHNIQUES. Desonan L. Wamnan, Depr. oF Couputer Scence, Suepery Roox
Unversiry, Supreny Rock PA 16057.

Currontly, interest in parallelizing optimizations is growing with the recognition of the
nacessity of performing optimizations to effectively utlize pasaliel architeciures. To explot
parallel architactures, powerful optimizations must be spplied at the mest effective bocation in
the program and in the most beneficial order, Few guidelines exist for determining when and
whers to apply optimizations to produce the most efficient code; the order of applying
oplimizations can have an impact on the efficiancy of the final code. However, determining the
apﬁerofria!s optimizations is difficult due to the complex interactions among the optimizations,
scheduler and architecture. The introduction of more powerful parallelizing optimizations that
consist of 2 combination of conventional optimizations further complicates the situation. Before
the affects of powerlul optimizations can be experimentally inve Lgated, the properties which
permit optimizations to be combined must be investigated and a ool that automatically
generates thase powerlul oplimizars must be designed. To ail in selecting appropriate
optimizations, an optimizer generator (Ganesis) is presented ﬂaaarl'foduces an optimtzer from
specifications of optimizations. This paper doscribes the design and implementation of Genesis
and demonstrate how such a generator could be used by optimizer designers that are interested
in investigating the properties of optimizations that parmit their combination and how Genasis

could be used to automatically generate combined optimizers from the specification of simple
optimizations. >
2:15 ROBOT DESIGN: FROM START TO FINISH, Jom K. EstewL, Thowas

A. Owen, Cra A. Szczupiewsk, Couputer Scence ap Enanezrmg Depr., Unversry
oF Toiepo, Totepo OH 43606.

An autonomous microprocassor-based controller, SCORPI0, was designed for operating

a low-cost, muki-legged robotic system. SCORPIO is based upon the Stiquito hexapod robot
developed af Indiana University. The main goal of the SCORPIO project was to provide a
completely self-contained robotic system capable of interacting with ls environment. Since the
Stiquite’s load capacity was lim#ted, a new body was developad to accommodate a controller,
sansor array, and power supply. The controller, based on the 80C32 microprocassor, was
provided with al necessary resources o allow the robot to be programmad. To accomplish this
programming, & new pseude-assembly fanguage was developed. The SCORPIO Language
Assembler & a general purpose robot controlier Ianauage designed o aid in program
development. The sensor array consists of multiple IR emitter/detector pairs. These are
designed for wave front detection, and allow for simple object avoidance. The basic coriroller
design is flexible enough fo be included in fulure robot designs with litle or no modiication to
gither hardware or software.

2:30 KNOWLEDGE SHARING BETWEEN EXPERT SYSTEMS. My
Lou Dorr, Couruen Scence & Encaezrms Deer,, 2801 W, Bancrort, Unversiy o
Toieno, Toueno OH 43606-3390.

The cument information age demands new approaches to the acquisition, transfer,
interpratation, processing, and use of data. With the assistance of networks and ofknown dala
formats, & & now possible to access, copy, and move information back and forth between
databases, spreadsheels, word processors, and/or computer programs. Howevar, the sharing
of knowledge betwean expert systems remains atthe primitive level. This sharing of knowledge
can {ake pfa:e sithar by sharing knowledge bases betwssn expert systems, or by allow
systems to query each other for information. However, there are impediments to this sharing'(‘ﬂ
knowledge: representations, dialects, lack of communication conventions, and lack of shared
votabulary and domain terminology. Athough this paper covers aach impediment and suggest
mechanisms for handling the difficulties, the concentration is on mechanisms for solving the
difficulty of sharing vocabulary and domain terminokogy.

2:45 VISUALIZATION OF AIR FLOW IN COMMERCIAL KITCHEN
ENVIRONMENTS, Wavie E. Canson, Peter Canswewt, Davio Reen, Lawson Wane,
Wen Seww, Aovancen Cowrutwc CenTer For THE ARTs awo Desion, Owo Stare
Universiry, 1224 Kewiear Ro., Cocumsus OH 43212,

Aninteractive environmant for dasigning and ana]yzir&lheal collection and dissipation in
a commercial kitchen has baen implemented, KitchenVIEW is used in the design of energy
afficient kitchens, allowing a designer or architect to set up a virtuafkitchen using a graphical
interface, and then to compute and visualize the airflow and other information that would occur
in a real kitchen with that design. Using kitchenVIEW, many difierent kitchan setups can be
tested 1o find one that optimizes efficiency, without the needto physiw]lr build and test tham.
KitchenViEW is tallored for use with commercial kitchens; however, it could be usad 1o visualize
otherenvirenments. The user specifics afloor plan for the room, imteractively positioning various
appliances within the 3D space. After the inilial design is compleled, there are graphical tocls
for specitying a gross computational grid and related initial condilions, such as temperaturs,
pressure, axnaust and infiow rates. These tools display a cross-section of the room including
the appliance, which is used to the user specily a two dimensional grid and the initial conditions
atthe §rid points for that slice. The program then creates a 3-dimensional grid by connedling
the 2-aimensional skces. This information is givan to a separate computational fluid dynamics
{CFD} (?rogram which rafines the grid and computes the airflow, temperature and pressure at
the gnid points. KitchenView is finally used to visualize the output of the GFD program {currently
as a vector plot) Parlicke animations and confour plots are being added to the visualization.

3:.00 SIMULATION OF VIRTUAL ENVIRONMENTS FOR USE IN
WHEELCHAIR USER PROFICIENCY, Wane E. Cantson, Donatp Srrepwey,
Eoward Sware, Eowanp Sioewan, Cvria Haves, Aovancep Coupurig CENTER FOR THE
Asts nD Desan an Omo Surercouputen Cewrer, One State Umversiy, 1224
Keoiear Ro., Couumeus OH 43212,

This experimental project examines human J)erlormanoe in negotiating barvier free
environments through the use of computer generated vidual simulations. Architectural plans of
public and commarcial buildings are entered into the system to provide a complete three
gimensional environment in which the whealchair user must navigate. A powered wheelchairis
connected 1o a computer workstation, and the cutputs of the operation controls are convested
to commands to the graphics software. A resulting three dimensional view of the building is
presented to the user via a stereo view image davice. User parformance data is collected and
intagrated by the training system to give feadback to the user, as well as to provide essential
information regarding the design of these technologies. The project will be instrumental in
defining standards for use in evaluating user proficiancy, which will provide information for more
suitable selections of anabling technology for the disabled. In addition, this research wil
demonsirate direct implicafions to the development of enabling technolegy through vidual
testing and analysis. The system developed for this project can be used by architects,
developers, designers and buiklers to assure barrier frae environments in order to assure
unlimited access 1o these envirorments {public buildings, shopping malls, homes and cffices,
retall stores, etc} by the disabled.

3:15 BIOMEDICAL SIMULATIONS OF HIGH PERFORMANCE
COMPUTING. Don Streptey, Row Yacer, Gree Wier, M.D., Ebwarp Swan, Feroi
Steepens, Omo Supercomputen Center, 1224 Kewear Ro., Cowwmpus OH 43212-
1163.

At the Ohlo Supercomputer Center, and the College of Medicine and the Advanced
Computing Center for the Arts and Design at The Ohio State University, a system is under
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developmantto provide anintuitive interface for manipulating and experiencing virtual data sets,
specilicallyvolume reconstructions of muki-modalmedical data. This design requires aminimum
of setup time and user calbration. Initial user settings are stored on-ling, and can be readily
modified to accommedate user differances. Current research topics include the following: Tha
Correlation of functional (EEG) and structural (MRI) images to investigate the pathophysiolog
associated with drug addiction {in collaboration with the Aleoho! and Drug Abuse Resear
Center. Harvard Medical School). Teaching ragional anesthesia, specifically the tachnique ofan
epidural block [in coflaboration with the Department of Anesthesiology, The Ohio State
Lﬁivers'rtyHosp‘laJs).Visuaﬂzing and datermining tumor marphology in patients with skull based
and intracranial tumors (in collaboration with the Departments of Neurosurgery and
Otolaryrﬁobgy, The Ohio State University Hospitals, and The Arthur James Comprahensive
Cancer Hospital and Resaarch Institute).

3:30 REMOTE DIAGNOSIS USING VOLUME VISUALIZATION OF
SATELLITE TRANSMITTED MEDICAL DATA. Wank E. CanLson, Ron Yaca,
Srepren May, Sterren Seescer, Don Srrepney, CrarLes Benper, Aovancen Coupttia
Center For THE ARts Ao Desian w0 Owo Sueercoururer Centen, Omo State
Unaversiry, 1224 Kemear Ro., Coluusus OH 43212

An experiment is underway to provide tools and techniques for medical diagnosis of
patients in a madically deprived remota area of Hawai by utilizing the NASA ACTS satsliita to
transmit madical scanner imaga data for visualization and analysis by experts ata separate sits.
In this experimant, amobile unit employing very-low field MRI or ultrasound imaging is usad to
obtain two dimensional images of an ingured patient, These ima,g: datasets ara thenransmitted
ovar the High Dala Rate terminal to the ACTS satellite, and then to the Ohio Supercomputer
Centar where a parallel volume randaring algorithm s used to construct a three dimensional
mode] of the patient. These resuliing imagas are broadcast back to the initial remate site for the
attanding physician 1o view and manipulate. In addition the images are simultaneously sent to
Coorgatown Univarsity for evaluation and analysis by a team of expert sadiologists. Their
resufling traaimentplan is sant viathe satellite with other collaboration informationto the remote
site 10 be used in a medical triage situation. In addition to rea! time parallel rendering, the
experiment wiltallow for segmentation of these data sets, resulting inthe ability of the physician
1o concantrate attention on cortain tissues or organs that might be affected by the i:kiry. The
e:gerimsntal rendering algorithms are also able to combine data from muttiple modalities {eg,
MAI and EEG data} in a single three dimensional rendering, providing an even greater
opporlunity for comact diagnosis and freatment planning.

3:45 MAP SCALE CHANGE, “RADICAL LAW" AND FRACTALS. Yu
Ziov, Depr. of Geocraptir, Bowtma Green Stare Unversrry, Bowuma Gresn OH
43403.

Sciantists noed to look at the world af a very wide range of spatial scales. This task
frequantly invoives scale change—a tradifonal operation in wﬂo%raphy. Automation of map
la changa, however, has many unsolved problams. Friadrich Topfer, a German carlogra-
pher, daclared that the relationship betwesn map scale and map information cantent can be
sxprassad, fundamentally, as a “square root” function. His idea, although not examined to any
high leval of criticism, has been generally accepted in the cartographic community as *Radical
Law”, ByanalyzingU.S. Gealogical Survey maps atdifferent scale lavals, this invastigation finds
thatthe relationship between map scale and information comtent fits apower function rather than
radical ane. The so-called “Radical Law", therefore, needs to be adjusted, This power function,
furthemmore, suggests thatthe scale-information refationshipis fractalin nature. Like the D-value
{aparameter smployedby fractal geomatry as ameasure for the characterofafine orasurlace),
the p-valus, a parameter derived from Topfars equation, can bo served as an indicator to
describe the degree of information reduction caused by scale chan?e. Animportant contribution
to the problem of deriving amap at any requirad scale from a single large-scalo database has,
therefore, bean made.
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§:00 RANDOLPH GREENFIELD ADAMS OF THE WILLIAM L.
CLEMENTS LIBRARY: SENTIMENTAL BOOKMAN-SCHOLAR. Roserr A.
Stagoy, Waro M. Cuupay Center, Caruson Lisraay, Unversy of Toiepo, Toeoo
OH 43606,

Randolph Greenfietd Adams {1892-1951), historian and librarian, bacame the first diractor
ol the William L. Clements Library at the University of Michigan in 1923 and sarved thare until
his daath. During his tanurs he took upthe cause of the rare-book collector and devoted himsa)
tothe preservation of rare books and other special collactions thus opposing the major trand in

American lbrarianship at that fime of the primacy of service to the readsr. His numerous
gotblica!ions, addresses, andotherworks repeatedly stated that the case of rare materials should

put befors the dasires of readers and librarians, His most famous statemant on this theme
wasthe classic arlicke “Libearians as Enamiss of Books,which was publishedin 1937, His afforts
contributed to the institution of reforms throughoutthe country which helped convinca collectors
that their collections would be carad for properly by torarians. By the middle of the twantiath
century, more collections of rare materials ware institutionalized by their owners [rather than
being put up for auction) than a1 any other time in American history. This paper brifly explores
Adams as a “custodian of culture” and his views regarding rare books lbrarianship.

9:15 IDENTIFYING CD-ROM USE PATTERNS AS A TOOL FOR
EVALUATING USER INSTRUCTION. Bruce Leach, Blotoaica, Scences Lisaaay,
Onio Srate Univensiry, 1735 New Ave., Cotumpus OH 43210,

All CD-ROM database use in the Biological Sciences Lbrary is recorded on daily
workstation “reservation” logs. Workstation logs from January 1987 through Juna 1991 were
usedto determine use pattarns of individual database seaschers. Names of searchers and dates
of use ware enterad into a WordPerfect™ file, then sortad. For each individual, the number of
days on which databases were searched, the interval between first and last database use, and
the number-of academic quartars in which the user searched databases wers calculated. 1501
individuals were identified. More than hal of the observed CD-ROM searchers racorded all
database use within ona manth. Over one-third recorded use on enfy one day. Results suggest
that d‘lshiu;oﬁbram emphasize brief basic instruction for all first-time searchers and da-smphasize
workshops.

9:30 USING THE INNOVACQ LIST CREATION ABILITY TO OBTAIN
LISTS OF PERIODICAL ARRIVALS. Due Esensote, Jr. Cantson Lisrary,
Universiry of ToLepo, Toweno OH 43606.

Thelistcraation ab¥iity of the INNOVACQisystem can be utiized 1o generata lists of armivi
periodicals for interastad faculty. At this institution adepartmental identifier from the orderreco
and the date of latest arrival from the check in record can be utilized to create such a fist. Use
of a dafinite time frame would allow only those issues that arrived since a specified baginni
datetobe listed. Allissues that arrived duringthe pastweek, 2 waeks, month, ste. wouldbe list
alphabetically by tite with arrving issus identdication. Some ways in which thesa lists could ba
ulilized are mentioned. They will be constrained by equipment availability, cost, possible legal
testrictions, and the availability of people to perform necassary input tasks.

9:45 ACCESSING ETHNIC INFORMATION SOURCES IN
MIDWESTERN CULTURAL INSTITUTIONS. Lois J, Burmar a0 Raxnper Gancia,
Scroow o Lisaaay A Inroruarion Science, Kenr Stare Unvensiry, Ker OH 44242-
0001,

Cultural pluralism inthe United States isbased.anthe appreciation of arich variety of ethnic
peaples—their traditions, arts, languages and histories. Changing demographics and the naw
immigration waves of the eighties and ninaties have brought allention to various nationality
groups. Unforunately, librarians,scholars, and educators do not have access to the valuable
rasourcas inmany of the sthnic institutions becausa their holdings are not analyzed by indexing
and abstracting services. The proposed presentation is a description of the ethnic museums,
archives, and hboraries in the Midwest, including their collections, availability to the public,
admission charges, programs, and services pravided (guided tours, exhibits. lectures, loans,
elc).

10:00 MISCONCEPTIONS IN HUMAN FACTORS, Hemar F, Leocaro, Pu.D.,
Conputer Scence o Encueermva Desr., Uneversity of Tolepo, Toteoo OH 43606,

The field of computers has seen a rapid growth in graphical user interfaces and an ever
widening set of users. Many, many people spend hours a day using a computer. Ease of use
is aparamount issue. We hold that there are major misconceptions in the field. They are largely
unspoken, and may rellect a set of established attitudes in our profassion. Some of these
miscanceptions are: 1. The primary goal of human factors is to help novices; 2. Ease of leaming
implies ease of uss; 3. Regular computer users do not really need human factors; 4. Most
graphical intarfaces ara pratty easy to use; 5. Users should help design systems; 6. Human
engineeiing centers on a few key issues; 7. Users will be comfortable with subsels; 8, Human
engineering is not particilardy a technical matter; and 9. Human factors are chisfly a matter of
taste; We need to make computars befter for paople. To do this we need to understand such
misconceptions and make a serious aitempt to improve the stuation,

10:15 KNEELING, AN ALTERNATIVE TO SITTING. Hewy F. Leneann,
Pu.D. mo Bernae V. Fak, MLA., Couputen Science ano Enaineerig Derr., Unversiy
of Toteno, Toreoo OH 43606

Sitting is a major health hazard. Prolonged sitting induces general weakness, poor
posture, poor waking habits, and lack of energy. Prolonged sitting is detrimental to one’s heatth
ard weil-baing. Office work and the field of computers has resulted in a rapidincraase in sitting.
Many people spend hours a day sitting. | have been experimanting with using the computer
kneeling down. lf is wonderful. It takes time to develop the strength in the knees, legs, and fest
in order 10 be able to knesl for periods of ten or twenty minwtes. it hard at first. Frequent
movement makes the situation much easier The results are directly vishle. One definftely feels
betier. We needto make office work better for people. To do this we needto take the sitling issue
sariously and improve the situation . This work is based on and derived from the work of Bernie
V. Fak, M.A, of Grosse Peinte Park, Michigan.




