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RESEARCH EXPERIENCES FOR UNDERGRADUATES

NATIONAL SCIENCE FOUNDATION
Project SunmarY Forn

. see the reverse side fot instructions and codesType al l  entr ies
to be used in f i

1 .  M a j o r  F i e l d :

2 -  S u b f i e l d s :

I l ing out this form.

Conputer Science

3. Focus Code: B D 4. Highest Degree Code: B

5 .  Aud ience  Code :  l l l  M  - - -

6 .  I ns t i t u t i on  Code :  PR I  V

7. Name of Insti tut ion: l l o o e  C o l  l e a e

8. Name of PrLncipal rnvestigator: Herber't  L' Dershen

9. ProJect Tit le: REU: An Undergraduate Research Part icipation

10. Nunber of Students Invo!.ved: 24 11. Scope Code: N

12. other Instl tut ions Involved: None, although 12 of the

students wil  l  coure from insti tut ions other !!4q9!9-

13. T!,!re of Project: .S ! 14. Actlvlty Perlodl I

15. surunary of Proposed work:
The RIU progran at l tope College is designed to provide talented undergraduates

with a nreaningful xes;arch exPerience that wil l  encourage then to consider a

career in cornfuter science reiearch Oul goal is to expose the. students to the

iechniques, 
" ' t t i t ,rd"a 

and rewatds of conputer science research and to provide

"n.or.rtJg"t""t 
and i l i rection in the pursuit of such a career' l \ le wil l  strongly

recruit wonen and rninority students to our proglan. t ight part icipants wil l

be selected each year, four front l lope and four fron other insti tut ions' Those

students wil l  wori for ten ueeks during the sumner in close collaboiation $ith

a I lope faculty rnentor. Students vri11 have the opportunity to use the l lope College

conputer Science SuN SPARCstation netNork 'as well as the I l l l los transputers'

Areas of tesearch include paral lel algori ihns, neulal netvJorks, data connunlcatlons '

concurr:ent Processing, voice recognit ion, fractal growth, and graphics algorithns'

The student; wil I  peiforn lndependent research, give oral presentations on

their r{ork, attenal Norkshops on graduate school, prePare scientif ic papers'

arld present their ! ,ork at seninars at their hone insti tut ions'

Prosran in C t e r  S c i e n c e



NARRATTVE
1. INTRODUCTION

Hope College is a four-yea.r liberal arts college dedicated to excellence' The Science
Division at Hope College is one of the stlongest divisions of its kind at any four-year college'

Hope College ias been chosen to be the site of the next national meeting of the Couocil

on Undergraduate Research aod is the recipient of a recent major grant from the Kellogg

Foundatioo to help improve K-8 scielce and mathematics education'

The {aculty and adminisiration of Hope College believe research participation by under-

graduates to be a critical compotrent in the trainiog of future scientists. All of the science

lepa,rtments at I{ope College ofier independeot study programs involving student resea'rch

for which academic credit is awarded. Outstanding majors a'le encouraged to coltioue iheir

research on a full time basis during the summer months. For the past three summe$,

the Hope College Computer Science Department has had students pa'rticipating ia aumrner

reseaxcl suppoited by local fuade and fuoding ftom the Pew MidStates Consortium' In ad-

dition, the depa.rtmeot has had two students participate in summer REU projects at other

institutioas.
Hope College has a long tradition of undergraduate research in Biology, Chemisiry, and

Phyeics. A recent study indicated that Hope was the third most productive institution

in Computer Science research from arnong the 48 institutious in the "Oberlin group" as

measuled by publications io the period 197?-1987. Duriog tbe 10 yea'r period from 1981-1991'

the Computer Scieoce Depa.rtmelt graduated 166 majols. Of those, 24 attended graduate

o! profe6siotra,l school and 151 pa,rticipated in a Resea,rch/Indepeodeut Study course duriDg

the academic year.
The Hope bolege Computer Science Depa,rtment bas four componentE for the eetablisb-

metrt of a successful sufirme! utrdergraduate regearch elrviroament: faculty expertise, equip-

ment and facilities, studeut itrterest' aod institutional aupport. This proposal io a request

for the one remainiag component: funding.

Faculty The faculty of the depa.rtment are committed io uadergraduate research and ha've

active reeearch prognms. Theb qualifications are desclibed in Sections 3,1 and 6'

Equipment and Facilities The depa.rtmeot has cornputer facilities available for its re-

seaich that a.re comparable to that found at any other undergraduate institution in

the couutry. These faci[tiee are described further in Section 3 below.

Student Interest Hope College Cornputer Science studeots are highly motivated to per-

formiog reeeorcb, Tbis paet eummer, sevetr HoPe Computer Science etudelts applied
for summer research positions, but ooly limited funding was available to suppolt tbtee

studeots in the depa,rtment. Even more would have applied il there had been more

positioos available or if the departmeot had solicited applications'

Institutional support Hope College atroogly eocourages faculty/student collaborative re-

sea.rch. Undergraduate reseaxch with NSF support was carried out during the summer



of 1991 in the departments of Physics, Mathematics, Biology' and Chemistry' I.nstitu-

tiona.l support for collaborative reseaxch outside of the sciences has increased by the

establishment of a President's Discretionary Fund for this purpose.

2. NATURE OF STUDENT ACTTVITIES
2.1 Student Involvment

The student pa,rticipaots in this project will be expected to spend a midmum of 40 hours

per week for 10 weeks oo tbe resea,rch project to which they a,re assigned. Each studeot will

be a.ssigned to work with a faculty meotor, two students being assigoed to e€'ch meotol'

Edly ; the progra.rn, the etudeots will work closely with their mentols, but aB they gain

experience they will be encouraged to work more indepeodeutly. Each etudent will do libra'ry

research in addition to the laboratory reeearch so thatr they become familiar with techniques

for searching and usiog research literature.

2.2 Student Orientation

The P.D. will Eerve as the program coordinator and will be responsible fo! all of the ad-

ministrative details includiug housing a.rrangements, etipend paymetrts, meDto! assignmetrts,

scheduling of eta,rting dates for etudeute, the eeminar program, organizing eocial activitiee,

aud submission of progrese leports. It will be pariicularly importaot for the P.D. to provide

an orieotatioa to the campus aud the dePartment for the non-Hope studeot participaats' AII

studente will receive au orientation to the depa,rtmental laboratory fac itiee, both hardwa.re

a,ad software, and the library facilitiee, particularly the use of va oue resealch tools.
Duriog tbe orientation period, each mentor will aleo provide her etudents with the pa'r-

ticular information needed to canry out the arsigned project.

2.3 Weekly Seminars

Each week a eemiaar will be held which will be attended by all etudente and faculty'

Early iu the project period, each gtudent will preselt one semilar desclibi-og the nature of

her problem and a proposed research plao' At the end of the project, each etudent will

pr$etrt the lesults of the research ploject'
In additioq to tbose Btudett pteseqtatio!8' other semi!&rs will iuclude faculty presen'

tations oo resea,rch methode, technical writing, and the use of various comput€! resource8'
Also, at least two Ilope alumni who a.re currently attending graduate achool io Computer

science will present seminars and iaformally Eeet with the resealch studeote to describe the

rature of graduate study in Compute.r Science.



2.4 Research Projects

The problems described below represeot ongoilg reseaxch activities for possible studeot

involvement. Each project describe€ how a etudent could meaniagfully pa,rticipate and is

designed to require the student to apply erperience and information gaioed in formal clags-

room indtruction.

Project l: Probabilistic arrd Parallel Techniques app[ed to the conetruction of

two-dimensional Voronoi diagramo
Eefierl L. Dershem

Not until recently ha,ve studieg appeared htroducing pa,rallel construction of Voroaoi dia-
grams. Ever less has beea done in the applicatious of probabilistic techniquee to the same

froblem. We propose the implementatiol o{ basic toob for the constructiol aod display

of Voroooi diagramt io two dimeosioDs u.siDg the two classical aPPloaahes' Shamos' divide-

and-conquer and Fortune's sweepline technique. This would be followed by the study and

implementation of parallel and probabilistic apploaches' We will algo apply the sarne tech-

dques to the solutioo of related problerns such as Delauaay triangulation ald Convex Hulls. ,
Implementation will be dole uritg the SUN SPAROstations a,:ld Tlaosputers.

Project 2l Neural Networke
Shirleg V. Bmttne and, Michael J. Jipping

Two faculty mernbers, Shirley Browae and Mike Jipping, have resea,rcb intereste itr the alea

of neura,l retworks. Receut joint work by Browne and a student has involved usiag a neural
uetwork simulator to cooetruct, traiu, ald test a feed-forward back-propagation network for
doing image analysis atrd classiffcation' F\rther work is oeeded to improve the acculacy of

tbe image clarsification and to reduce the time required to train tbe network. Studerte will

be iuvolved in implementing new rttategies for neural network image proceeeing found ia
ihe current research literature. Studenta will also rul experimeote using the neural oetwork
eimulator alrd will collect and analyze the resulting data. Other poesible arear for future

work in neural uetworks are speech recognition and gtatistical analyeis of ecological data.
PreJiminary iuvestigation of each of these a,reas has already beeo eta.rted, by Jippiog aod
Browne, respectively.

Project 3: Data Communicatione and Networking
Shirley V, Brcwne

Shirley Browue io curreutly working in the a,rea of data communications aad networkiog. Re-
ceot work includes the investigatioa of how to exteod bloadcast communicatioo primitivee

and logical orderiag properties to ha,ndle network partitiooiag. Other work ie concerued with

a.dapting process group meobership protocols to rcal-time tlslllulicatiotr requiremeots'



Students vill be iavolved in carrying out per{ormance analyses of the proposed protocols'

Project 4r Algorithm Visualization and Animation
Shirley V. Broune

In the area of computer scieoce education, the {aculty a.re interested io incorporating a.lgo-
rithm visua,lization aad animation iuto their courses. Shirley Browne recently attended aB
NSF-sponsored workshop on algorithm visualization/aaimation and has shared that experi-
ence with other faculty members. Students will be involved in investigating user interface

and huma,n-machioe intetaction issus and in developing visualizatioD a,nd a,nimatioo eoft-
ware for use i[ cour8e8,

Projeet 5: Concurrent Software Metrics
Michael J. Jipping

Concurreot softwaxe desiga difero from eequeotial ooftware design io oeveral eignificaot re-
spects, Little has been done to coordinate aod integrate the solutions to pa.rallel aad se
quential design. This project focuses oo toolg for the desigo phase of concurrelt systems,
specifically contextua.l concurrett goftwate metdcs. The project develope metrics addressing
a speciflc issue in concurrent eystem desigl: verifying the abseBce of aaoma,lies iD a design. '

It also worke ai developing a measure of anornalj€s ptescnt in a design and implementiog
anomaly reoolution, refiniog and extending the work of Taylor and Muhaona. The objectives
ale threefold: (1) define anomaliee io s way that is meaoingful at the desigr phase; (2) deflne
aod implemeat adaptratious of algorithms that will address the preseoce of a.norna)ies in a
cotrculrert desigo; and (3) develop and implement resolution algorithms for both deadlock
atrd resource corruption anoma,liee. Students have been pa,rticipatiog iu this Project fo! th€
past three yeare.

Project 6: Voice Recognition
Michael J. Jipping

Tbis project will develop aoftware for a voice recognitioo oystern that is (1) iaexpensive, (2)
easily added to existiog eyetems, aod (3) flexible and extensible. The sofiware will be pa,rt of
a larger project to produce the uVoicrBoxn: a srnall computing unit that cao be coonected
to a computer and uees software ot tbe box and in the host compute! to recognize and
ioterpret voice ioput. This VoiceBox is based on INMOS Traosputers for processing aod will
taLe ooe to four of thom. The driving eoftwa^re will adapt iteelf to the number of units in
the box. This project has eeveral novel parta: combioing neural network techoology with
compiler construction lexical analyois techniques to build the pholeme recogaizer; providing
an adaptable parallel implementation to the phoneme recogoizerl and providing a utranala-

tor/interDreter toolkit" lor the constructiol of one's owu tra[slato! or i[terPreter.



Project ?: Using readability meaaurea to estimate software complexity

Herbert L- Dershem

Previous student resea,rch has developed several measures of softwa're mmplexity based oo

formulas used to estimate the readability of Etrglish text. This project would extend the work

done ia the following waysl (1) obtaio empidcal data based on comparisoos of new metrics

with traditional metrics oo sample software; (2) experiment with changes io parameters in

the readability metrics to further refinement their accuracy; and (3) implemeot pa'rsers to

evaluate these metrics in a va,riety of laoguages.

Project 8: Lindenmayer Systems and trlactal Growth
Gord,on A. Stegink

Lindemayer systems were origioally cooceived as a mathematical theory of plant devel-

opmetrt. R€cent adva,nces e\tend the tbeory itrto production Nles for language, geometric

motiotr, and fractal growtb. In this lattel application, rcalistic fractal plants can be cre-

ated witb properties derived from real-world biological phenomeoa. The project will involve

the study of Lindenmayer systems, aad the implementatioo of rendering algorithms for the

production of the graphical images generated. Prograurming will be done on SUN SPARC-

statioas usiog C and GKS.

Project 9: A Graphical Ueer Interface (GUI) for Iterated F\rnction Systems

Gord,on A, Stegink

Iterakd hnctior Syetems have been popula.rized by the work of Micba'el Bameley as a

method of producing fractal imagea. While these techniques are iDtetesting in themselves,

this project will develop a user int€f,face so that the ueer ca,n specify the transfolmatiotrs

iovolved strictly by the eff€ct of drawilg and moving ao object. Ae the geometry is dis-
played on the visible Bcre€n the para,metela of the transforms involved a,re computed for the
productiol of the ftactal image wbictr results from the system. The work will be done on

SUN SPAROstaiiore using C, GKS, and XView.

Project 10: Parallel Algorithms in Computer Graphics
Gotdon A. Steginh
Several algorithms in computer graphics a.re local, in the seose that the result of the algo-

ritbm ia one sma,ll area is hdependent of what the algo thm ploducee in nearby areas Such

algoriihme are ideal for a parallel implementatioo. Tbis project will iavolve the implemen-
tation of ray tracing algorithms on a SUN SPARCstation using C, GKS' aod the INMOS

transpute$.

2.5 Post-Project Activities
All REU pa,rticipa.nts will be required to submit a final writteo rcport on their research



activities, as well as an evaluation of the ovelall program The P'D and the mentor will rec-

omnend follow-up activities for each participaot to carry out during the following aca'demic

year. For extemal studelts this might involve remote access to Hope College computiog

iacilities as well as communication via electronic mail between studetrt aod mentor' For

Hope studeoto, this follow-up work will include Iorma,l contiouation of the project by enroll-

ment io the departmental Senior Project Serninar aad/or the lndependent Study/Research

coume. All participaats will be eucouraged to make a presetrtation of their work at their

home institution ot at a scientific meeting. When appropriate, the student's work will be

included in a publicaiion submitted to a professional journal.

3. THE RESEARCH ENVIRONMENT
3.1 Faculty

The depa,rtmeot's four faculty mernbers are a good mix of junior and eeoior fa'culty, witb

two of each. Three of the laculty hold a Ph.D. in Computer Scieace and all a're active

io Computer Sciencc reeeaxch a,trd have experieoce supewisiDg uadergraduate reeearch All

four membere of the faculty have been principal inlretigators in National Scieuce Foundatiol

projects,

3.2 Facilities and EquiPment

The depa.rtme[ts of Computer Scieoce, Mathematics, a,ld Computer Science a,re boused
iu VanderWerf Ha,ll. This buildiag was cooetlucted itr 1964 a,nd a major renovation war
completed in 1990 resultiug io the buildirg being joined to Vaa Zoeren Hall. The complex

now include.s, in additiotr to the three lsbolatories that are exclusively for Computer Science

research and iuotruction, three campue-wide computer laboratoriee which contain 40 IBM

PC-compatible eystemr, 4 Macintosh computere, and 20 terminals connected to the campue-

wide VAX computer network.
The Computer Scieace Depa^rtmeot laboratory facilities are eummarized in the table be-

Iowl
Machine/Part
Suo 4/360

Peripherala (if any)
32 MB memory 688 MB disk drive' 2400-baud US
Roboticg Courier rnodern

Sun 4/470 32 MB memorg 669 MB disk dlive
(2) Suu a/40s 12/16 MB memory,20? MB disk drive,3.5' floppv.
(8) Sun 4/60s 16 MB memory, 100 MB disk drive,3.5'floppv

drive, GX graPhics coProcessor.
(3) Sun 4/65s 16 MB memory, 100 MB disk drive' 3.5'floppv
(1) Sun 4/?5 20 MB memory,200 and 480 MB disk drivee,3.5' floppy drive.
(32) INMOS Ttausputers These a.re pa,rallel processbg uaits housed i:r

ihe Sutr 4/470.
Ooe of the 4/60 machiues is a uspa,re partsn machioe' An 8rno backup unit - a'a Exa'byte



tape ilrive - is connected to the Sun 4/360, which serves as the lab's file server' The lab has

one laser printer, a NEC LC890 SilentWriter, and seven Epsoo dot-matrix printers (varioua

models). The lab has two modems: a 1200-ba,ud modem and a 2400-baud US Robotics

Courier connected to ihe Suu 4/360. The lab also has 2 microphone sets, a Sun "dials and
knobsn input device, and a Cbiaon DS2000 digita.l Scanner.

Lab software includes "sta.ndard' distributed SunOS/Unix softwa.re. This includee a

distribution of Sun's OpenWindows, which is a version of the X windowing system. In

addition, several packages have beeo purchased ftom various veudors includiog FrameMaker'

SuoGKS. SuaPHIGS, Sunlink DNI DECnet support Eoftware' Saber-C, DOS Wiodows'

aad Adobe Tlqascript. INMOS laoguages aod developmeot sofbwale ale a\ra,ilable for the

Transputers, The lab uses several public domain software packages including TEX' EMACS'
a.nd DECnet utilities.

The lab's eoftware and hardware provide access to the Itrtelnet through a college-owned
Merit SCP. These facilities aleo provide arce8e to campue Vaxee through ao Ethernet bridge'

A depictiol of the Computer Science lab facilities is showr in the Figure below'

Figure 1. Deplctlou of L.b Faclntl6,
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3.3 Departmental Statistics
Graduates IndependentStudy Summer

Year Graduating Attending and Research Research
Majors Grad School Projects Students

1981-82 14 2 11 0
1982-83 22 2 r7 0
1983-84 16 2 22 0
1984-85 29 3 34 0
1985-86 18 2 12 0
1 9 8 6 - 8 ? 1 5 3 5 0
198?-88 16 2 r7 1
1 9 8 8 - 8 9 8 4 9 2
1989-90 14 3 10 2
1990-91 14 1 14 3

4. STUDENT PARIICIPANTS
4,1 Recruitment of ParticiPante
4.1.1 Hope College Studentg

The summer regearch program in Computer Scielce will be anoounccd in a,ll upper-level
Computer Scierce classes, in the depa. mental seminar, tbrough ootices o! the depadmeltal
bulletin board, aad through a mailiog to all Computer Scieoce rnajoro. A packet deecribing
the program, research areal, participant beaefits atrd obligations, and applications proce'

dures will be available from the departrnental oftce. Since upper-level clasees in Computer
Scieqc! are typically smaller thao 20 Btudetts, the profeosore will be able io individually
encourage especially promising otudeuto to apply iocludiog womeu a.nd miaoritiee.

4.1.2 Non-Hope College Students
Fifty perceot of the participants in tbe RIU program will be tom inetitutions other thao

Hope College. A epecial efort will be rrade to eocourage women a.ud minorities from other
in8titutious to apply.

A program anuouncemeot will be sent to the Mathemati€s and Computer Sciencc cbaire
a.sd the Oficer for Mioority Atrairo at all colleges aod universitie witbio an approximate
500 mile radius of Hope College. These Chairs aod Oftcers will be gent a reply ca,rd which
will ask them to eend the oa.srea of women and minoritieg who a.re majoring in Computer
Science. They will also be asked to post the anaouncement of the plograrn. The P.D. wiU
oootact all etudenta whose sames are submitted on tbe reply ca,rde to encourage them to
apply to the prograo.

Io additiotr, advertisemeots lor the proglarr will be placed io the etudent oewspaPels o{
15 laxge u velsities. Publicity for the progra.m will aleo appear in local newopapers.

The above process for rccruiting noo-Hope participaots drawe heavily ou ideas used

successfully in ihe past by the Hope College Biologr aod Chemistry Depa'rtments in the

1 1



recruitnent of studetrts for their REU pro$arns.
All prornotional materia,ls will be distributed as soon as notification of the award is

received. Applications a,od transcripts will be due by Ma.rch 30 and ootification of the

awards will be made no later tha,n April 15.

4.2 Selection Procese
There will be eight student participants in the program, four from Hope College aad four

{rom other iastitutions, Duriog the appl.icatioo process, the Hope studerts will be considered

as one pool of applicants and the aon-Hope studeots as aoother.
All applica,nts wilt be asked to submit a writteo statemeot itrdicating their career goals

and the role of lesea,lch io their future plans. Students from other institutioos will also be

asked to provide a traoscript aod a letter of reference from a faculty member' These iterns

will be obtained directly by the P.D. for Hope etudent applicauts.
A oumber of criteria will be consideled in the selection of pa,rticipants within each pool

of app)icanto. These a,re the applicaot's (1) academic record; (2) demonstlated itrterest

in Computer Science aad research; (3) Potetrtial fo! success in reseatch as indica|ed by

independeace, creativity, and motivation; and (4) career plans. The four farulty pa,rticipants

in this program will compriee the eelectioa cornmittee that will make the final eelection of

student paxticipatrt8
The overa,ll aim ol this process is to provide flexible guidelinee for the eelection of partici-

pants to itrsule that the program will have the maximum impact on the pa,rticipante in their
choice of a career io Computer Scielcc aad on the discipline of Computer Scieace itself'

4.3 Matching Participaats with Reeearch Projects
After the studetrt pa^rticipants a,re eelected, the P.D. will coordinate tbe assignment of

'studeots to specific faculty meoto!8 and research projects. Each faculty meltor will be asked
to eelect from the pa.rticipa,nts those etudents whoee intereets and qua.lificatione match the
requiremento of one of tbe mentor'e reeearch programs a.nd ioterview that group of etudents.
Tho6e studetrk at irstitutioos other thao Hope College will be interviewed by phone. As
a result of tbese interviews, eaph meator will provide a priority list of thoee participants

tbat ehe would like to supervise. The P.D. will then srake the final areignmeuts based on

these priority lists ae well as congultation with the mentors aod the atudent participants. No
assignment will be made that is oot erthueiastically supported by both the meotor aud the
student participant.

L2
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FOR NSF UsE ONLY
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PRINCIPAL NVESTIGATOF/PROJECT

t lerbert  L.  Dershen
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{Llsl €ach separalety with ri e, A.6. show number jn bmckets) Granled 8y NSF
(lloifie.en0

ert  L.  Dershen. Project Director
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EOUIPMENT (L IST IT
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, iiiri
(NCL. AND U.S. POSS

F. PARTICIPANT SUPPORT
1 .  snPENos  $  20 .000

3. SUBSTSTENCE 2.000

) ror

1, MATERIALS
UMENTATIOIi/DISSEMINA

PUTEB (A0PE) SERVTCES

2 9 . 8 5 0

25k of student st ipends
TOTAL INOIRECTCOSTS

cosTs (g + 0
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Her:bert L. brshen
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EO AS DTAECT COSTS)

, VI/AGES ANO FAINGE
ANO DOLLAA AMOUNTFOR EACH I

TOTAL PEFMANENT EOUIPMENT
Tlc (tNcL, CANAOAAND U.S.

cosTs

ATION/DISSEMINATION
3. CONSULTANT SEAVICES

PE)SEA

{AIHFOUGH G)

TOIAL INDIRECT COSTS
of student st ipends

TND|RECT COSTS {H + |)
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Herbert L. Dershen
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5.5 Budget Explanation

Item A,l. Project Director: It is estimated that the activities ofthe Project Director

will require approximately ooe day Per week for the 10 weeks of the project. Based on

this estimate, in appropriate salary for the P.D. would be ,"! (2 weeks) ol his academic
year salary or $3,000, No compensation is rcquested for work doae on repruiting

students for this project during the academic year.

Items A,2.-A.4. Faculty Associates: Requested faculty salary is $250 per REU student
supervised. It is expected that faculty will obtain the major part of their summer

salary from outside sources. The $250 represetrts a small part of a reasouable summer
salary, but it is an iocentive to the faculty mentor to give extla thought and time to

the REU projects.

Item C, Fringe Benefite: This is based otr tbe institutional rate of 30% of faculty salaries'

Item F.1. Stipends: Stipeods a.re $250 Per week for 10 weeks for 8 students

Item F,2. Ilavel: Th€ $1,000 will be available to assist siudeqts with their travel expeoses
between I{ope College atrd thei! homes

Item F.3. Subsietence: Tbe cost of student housing is approximately $35 per week for a

total cost of $350 per studetrt. Hope College will subsidize I of this amount, leavilg

$175 per studeut to be paid by the grant. An amount of $?5 per studetrt will be paid

for food, makiag the total subsieteoce request $250 per student.

Item G.6. Other: The $1,000 budgeted for other costs will be used for miscelldleous costs
such as postage, telephoue, copying, and other genera,l expenses' atrd to help defray
the clst of ofi-campus speakers.
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Institutional Suppott

The Computer Science Department and Hope College are committed to the principle that
excellence in undergraduate educatiou must include active etudent involvement in significant
resea,rch. In support of this commitmetrt, the college will contribute a substa,ntial part of
the resources required to ca.rry out this REU project. The college will provide housing to
the students at ooe-half of the normal cost as well as providing all of the services normally
available to Hope summer students. These services include use of the phycial activities
center, the career a,nd courseling center, Iibrary facilities, a.nd computing facilities.

The college supports the research eforts of faculty aod students through rclease time
for faculty, faculty development graats, travel funds to scientific meetiogs, acquisition aad
maintenance of ha,rdware atrd softwaxe, geo€lal secretadal and cledcal support, and funds
for expendable supplies.

The rate of administrative allowaoce for REU is 25% of student stipends The college's
standa,rd overhea.d rate is 63.3% of a,ll salaries and wages. The difierence between these two
amount will be paid by Hope College a.s a contribution to this program.

A summary of Hope College cootributioas to the REU program is given io the table
belov:

Contributions of Hope College to REU Project
Annual Total (3 yrs)

I{ousing,8 studeots 10 weeks per student $1,400 $4,200
Excluded indirect costs, 38.3% of rtudent etipends $7,660 $22'980
Physical Activities Ceoter membersbip, $35 per student $280 $840

TOTAL $9,340 $28,020
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BIOGRAPHICAL SKETCHES AND INDIVIDUAL SUPPORT
Herbert L. Dershem
Acad,emic Rank Professor of Computer Science
Ed,ucalion:

B.S. University of Dayton, 1965
M.S. (Computer Science) Purdue University, 1967
Ph.D. (Computer Science) Purdue University' 1969

Etperi,ence:
Assistant Professor, Hope College, 1969-1974
Associate Prolessor, Hope College, 1974-1981
Professor, Hope College, 1981
Visiting Research Scientist, OaI Ridge National Laboratories' 1977-19?8
Visiting Professor, Boston University Overseas Program' 1982-1983

Honors and, Award,s:
NDEA Fellow, Purdue Uliversity' 1965-1968
Project COMPUTe Awardee, Dartmouth College' 1972
NASA/ASEE Summer Fellow, Goddard Space Flight Center' 1976
Oa,k Ridge Associated Universities Summer Fellow, 19?7

Granfu:
Co-Principd Investigator, ul-ntroduction of the Computer in the Siatistics Curricu-
lum", NSF Office of Computiog Activities, 1971-?3

Principal Investigator, nA Modular ApPloach to the Introductory Course in Com-
puter Scieoce', NSF Local Course Improvement Plogram' 1978-1980

Co-Principal Investigator, nA Microcomputer Laboratory for use in Teaching Statis-
tics', NSF lnstructional Scientiflc Equipmeot Progra.m, 1979-1980

Principal Investigator, "CSNET Membership in Support of Computer Science Re-
seaxch', NSF RUI Program, 1987-1990

Publications: (23 total, those eince 1986 included below)
Proceed,ings of the Nineteenth SIGCSE Technical Symposium' H. Dershem, editor,
Association for Computing Machiaery, 1988

Prcgramming Languages: Models and Stnlcturel, H. Derehem and M. Jipping,
Wadsworth Publishing Compa,:r5 1990
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Shirley V. Browne
Acad,emic Rank: Assistant Pro{essor
Ed,ucation:

B.A., India.na UniversitS 1978
M.Ed., Universiiy of Illinois' 1980
M.S., Wicbira State University (Maibematics), ' l985
M.S., Purdue University (Cooputer Science), 1986
Ph.D., Purdue University (Computer Science), 1990

Etperience:
Software Libra.rian and Applicatioas Prograrnmer, IFR, Inc, 1980-1981
Scientific Programmer, Cessua Aircraft Company, 1984
Instructor of Mathematics aod Computer Science, Wichita State Univeristy, 1981-
1985
Assistant Professor of Computer Science, Hope College' 1990-

Grants:
Principal Iavestigator, "Reliable Broadcast for Partitionable Networksn, Research
Planning Grant, National Science Foundation, 1991-1993

Publications:
"A Gene c Algorithm for Tlansaction Ploce$oiug During Network Pa,rtitiooing", B.
Bhargava and S. Browae, Proc. 8th Confetence on Foundations of Sofiwate Technol-
ogy and Theorcticol Cortupater Science' Pune, India, December' 1988

"Quorum-based Recovery itr R€plicated Database Systems", S. Browne, Ph.D. thesis'
Purdue Udversity, May, lg90

'Adaptable Recovery Usiug Dynamic Quorum Assigoments", B, Bhargava and S.

Browne, Proc. 16th Internstiono'l Conference on Verg Larye DatoDases, Brisbane,
Awtralia, August, 1990

"Comrnunicatioo-based Recovery in Replicated Databases', B. Bhargava and S.
Browne, Proc. 10th Intetnational Conference on Comptter Communications, New
Delhi, India, November, 1990

"A Real-Time Group Membership Protocol'' S. Browne, to be presented at the Sec-
ond Great Lakes Computer Scieoce Confereoce, Kalamazoo, MI, Oct. 17-19' 1991

'Fa,st Linear-Spacc Computations of Loogest Common Sequences" , A. ApostoJico and
S. Browne and C. Guerra, Theorctical Compater Science (l'o appeal in 1992)
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Michael J. Jipping
Acad.emic Rank: Assistant Professor
Educati.on:

B.S., Ca.lvin College, 1981
M.S., Uoiversity of Iowa (Computer Science), 1984
Ph.D,, University of Iowa (Computer Science), 1986

Erperi,ence:
Assistant Prcfessor, University of Iowa' 1986-198?
Assistant Professor, Hope College, 1987-

Grants:
Principal Investigator, "A New Couse in Parallel Programmiog for Undergraduates" '
NSF Instrumentation and Laboratory Irnprovement, 1990

Publi,cations: (Undergraduate co-authors indicated with an asterisk)

"An Information-Based Methodology for the Design of Concurrent Systerno", M. Jip-
ping, Ph.D. thesis, University of Iowa, 1986

"Performance Prediction in Distributed Syetem Desigo", M. Jipping and R. Ford,
Proceedings of the 1986 Rockwell International Sofiware Engineering Syrnposiurn,
3.2.1-3.2.8, Cedar Rapids, IA, October, 1986

"Predicting Performatrce fo! Colcurrc.ocy Control Design", M. Jipping and R. Ford,
1981 ACM SIGMETRICS Conference otu Measutetuetut and Mod'eling of Computet
Sgstems, 132-142, Alberta, Caoada, Ma5 1987

Programming Languages: Struchres and Modek, H. Dershem aad M. JippinS,
Wadsworth Publishitrg Co., 1990

uConcurrent Distributed Pagcal A I{ands-oo htroduction to Coocurrelcy', M. Jip-
ping, J. Toppen*, and S. Weeber*, Proceed'ings of lhe 1990 SIGCSE Technical Sym-
posium, SIGCSE Bulletin, 21,1,94-99' February, 1990

"On the Performaoce of Cotrcurrent Tree Algorithms"' R. Ford, M. Jipping' R.
Schultz, a"ud B. Wenh atdl, Jowaal ol Parallel and' Distributed Computing,S,2\S-256,
March, 1990
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Gordon A. Stegink
Academic Ranh: Associate Professor
Ed,ucation:

A.B., Hope College, 1961
A.M., Washington Univgrsity (Mathematics), 1963

Eaperience:
Assista,nt Professor, Dickinson College, 1965-1970
Assiotant Professor, Gra,nd Valley State College, 1970-1974
Matrager, Computef, Operatioor artd Ueer Services, Gra.nd Valley State College, 1970-
1981
Assista,nt Professor, Hope College, 1981-198?
Asoociate Professor, Eope College, 1987-

Eonore qnd Awards:
Futbright Lectureehip, Melawi, 1990-91

Gmnts:
Principal loveetigator, uAn Uldergraduate Compute! Graphics Laboratory"' NSF
Inetrumeotation a,Dd Laboratory ImPrcve@enl' 1989

Principal Investigator, "Algorithms in Fractal Geometry ard ComputatiomJ Geom-
eiry', Pew Midstaiee Scieoce aod Matbeoatics Coneortium' 1989
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FIRST YEAR - REVISED

SUMMARY
PROPOSAL BUDGET FOR NSF USE ONLY
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HoDe Col le
INVESTIGATOB/PRoJECT

, Faculty and Olh€r Senior Associales
(Lisl each separalely wilh lill€, 4.6.show numb€r in bracdetsi Granred By NSF

(ll Oiflercnl)
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3 . ( ) GRADUATE STUDENTS
) UNDEHGRAOUATE STUDENTS
) SECRETARIAL CLEF ICAL

0. ( ) orHEB
TOTAL SALAFIES AND WAGES (A+B)

C- FRINGE AENEFITS (IFCHARGEO AS OIBECT COSTS)
TOTIJ- SALABAIES. WAGES AND FBINGE BENEFITS (A+A+C)

EXCEEDING $1,000:)

TOTAL PERMANENT EOUIPMENT

',.t t..."i
: . .:t:,

: .,.,,t1

' , , l l l

E. TFAVEL 1, DOMESTIC (NCL. CANAOA AND U,S. POSSESSIONS)

F. PARTICIPANT SUPPORT COSTS
I.ST|PENDS 5 lq-6nO
2. TRAVEL
3. SUBSISTENCE
4, OTHEB

G. OTHER DIRECT COSTS
1. MATEBIALS ANO SUPPLIES
2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION
3. CONSULTANT SERVICES

5, SUBCONTRACTS

COSTS
ruOIRECTCOSTS (ATHBOUGH G]

I- INDIFECTCOSTS (SPECIFYAATE AND EASEi

25% of student st iPends
TOTAL INDIRECT COSTS
J. AL DIREOTANO INOIBECTCOSTS (H+ l )
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Janes M. Gent i le
ol'hs/gz
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Budget and Scope Revision
RDU: Au Undergraduate Research participation program in Computer Science

Proposal ID NO: CDA_9200I18
Herbert L. Dershem

""iiffi,ffT?l"(616)894-?508 d,ershem@cs.hope.edu

Statement of Revised Scope of project - l/tt/s2
The scope of the project har been reduced from eight students per year to six students per
year. It is expected that one or two studetrts will be supported each surrmer by other funds.
Shirley Browne has received aa NSF Resea.rch Initiation $aot that will support a student
during the summer of 1992. Mike Jipping haa a proposal pending with NSF RUI that wi[
provide surnrner studeot support as well, Therefore, io reducing our REU tequest to six
studeots, we expect that we will still have seven or eight studenl participants each summer.
The amouot of the student stiperd has been ilcreased from $2b0 to $260 per motrth.

6.5 Budget Explanation - Revised t/13/92

ftem A,l. Project Director: It ie eetimated that the activitiee of the project Director
will require approximately one day per week for the 10 weeks of the project. Based on
this estimate, aa appropriate oala.ry for tbe p.D. would be ,ra (Z weeks) of his a.ademic
year ealary or $3,000. No compensation is requested foi work doae on recruiting
studente for this project during the academic yea.r.

Items A.2.-A.4. Faculty Associates: Requested faculty ealary is $280 per REU etudentr
eupervised, It ie expected that faculty will obtain the rnajor part of their summer
salary from outeide eources. The $2b0 repreeeote a emall part ofa rea.eonable gurnmer
salary, but it ie au incentive to the faculty mentor to give extra thought and time to
the REU projects.

Item C. Flinge Beneffts: This ie ba6ed on the imtitutiona,l rate ofB0% of faculty salaries.

Item tr',l. Stipendsr Stipends are $260 per week for l0 weeks for 6 sttdents,

Item F.2. Tlavel: The $1,000 will be available to aesiet etudents with their travel expenses
between Hope College and their homes.

Item F,3. Subsirtence: The cost ol student housing io approximately $35 per week for a
tota,l cost o{ S350 per studeot. Hope College will oubeidize } of tbie amouot, leaving
$175 per atudeat to be paid by the grant. An a,mount of $7b per atudent will be pail
for food, making the tota.l oubsistence request $2S0 per Btudent.

Item G.6. Other: The $1,000 budgeted for other costs will be used for miscellaneous coets
such as postage, telephone, copying, aod other general expenaes, and to help defray
the coet of of-campus gpea,ken.



Budget and Scope Revision
REU: An Undergraduate Research participation program in Computer Scienceproposal ID NO: CDA-9200118

Herbert L. Dershem
Hope College

Holla.ud. MI 49423
(616)394750s dershem@cs.hope. edu

Statement of Revised Scope of project _ t/fi/52
The scope of the project has been reduced ftom- eighi studeats pe! yea,r to six studeots peryear. It is expected that one or two studeqts will be supported each summer by other fuods.Shidey Browne has received an NSF Reeea.rih Ioitiaiion grant ihai wil-l support a stuaentduring the sumnoer of 1992. Mike Jipping bas a proposal-pendiug with-Nin nUI tnut wlUprovide summer studelt support a^e well, Therefore, in rjucing iur REU request to sixstldelts, we expect that we will still have seven or eight atudea-t participa.ato each summer.
The amount of the student etipeod ha.s been increasei from $Zso'to ijiGe. mooth.

5.5 Budget Explanation - Revised t/tg/gz
rtem a'1' Project Director: It is estimated that the activities of the project Director

will require approximately ooe day per week for the l0 weeks of the project. Based oD
this estimate, ao appropriate oalary for the p.D. woulcl be $ (Z week's) of his academic
year salay or $3,000. No compensation is requested fo'r" work dole otr recruiting
studente for this project during the academic year,

Items A.2.-A.4. Faculty Associatesl Requested faculty sa.lary is $2S0 pe! REU student
supervised. It is expecied that faculty will obiain the major part of their summer
salary from outside soulces. The $250 represeats a small pari of a rea"sonable sunmet
salary, but it is an incentive to the faculty mentor to give extra thought and time to
the REU projects.

Item C. Flinge Beneffts: This is based on the institutional rate of 30% of faculty sala.ries.
Item F,1. Stipends: Stipends are $260 per week for l0 weeks for 6 studeots.
Item-F.2. tavel: The $1,000 will be available to assiet studeats with their travel expenses

between Hope College aad their homes.

ftem F,3. Subsistence: The cost oi studeot housing is approximately $3b per week for a
total coet oI $350 per studeot. Hope College will subsidize j of ihis amourt, leaving
$175 per student to be paid by the gra"ot. An amount of $Zb'per student will be paiJ
for fcod, making the total subsistence request $250 per student.

Item c,6. Otherr The $1,000 budgeted for other costs will be used for miscella,txeous costs
such as postage, telephole, copying, aod othet geaeral expeo_see, and to help defray
the cost of off-campus speakers.



ftom @hub.$taot:sersel@not .$t{ov Frl Jar 10 fi:15:24 |l}92
Frob: setrg€I@not!$figov
To: dsshEn@6noF..du

Da6! Iti lo'Ja; 1992 I ?:10:09 -o5oo

P!o!€E60r D€r8hemr

I hav€ b6€n wolking on you! REU ProposaL ov6! tho pa6t r€v6raf
clayo. I ar lavoially 1nc11n6d tonald€ to Ploj€ct, hoa€ver, I
hav6 lonE vely dlfficult finanotal constraints at tb16 tln€.

I nould lik6 to hold thl! g.ant, lf, x can nake it' to 29,000' $ould
It b€ po6sibl6 for you to do Eons rearrlnging of tho budgst, and
con€ ln at that nulib€r? If so, nhat I wllt need 1! a !€vt8.d
bud96t, co-siEn€d by you 4d the institutional r€Pr€lentativ€, along
wlth a chanqg of scoPe stateMt if thele ale any flajor changes
ln th€ natulo of the ploglarn.

Ptea.e I€t re knovr If you can do thls by 6-nall a3 soon a5 PosEible'
I would th€n I1k6 you to l'Ax nF tho nat€rIal so I cln begln Prooelllng
lt, and 6end the bald copy of tbe EiEn€d !orn. by lurlac. MiI.

I hop€ this is not too nnich trodbl€ f,or you. I coltalnly nould lllre
to s€6 thl8 ploj€ct funalad,

corald l. Bngel
Proglan Dllector, CISE REU Slt€.
202-351- t 349 offlce
202-35?-0320 FAX



Fron @hub.Dd€ov:gengd@mt€.Dsfgov H Jar 10 17t4s54 l99l
ft omr semgcl@noE.r5f.8ov
To: H6rb Dqstm <dersh6rn@s.hope.edD
sublec! R€: reu DroD$al
Dsd: FrL 10 Jd'r902 l?:36:57 -0500

thankE fo! the qulck !6ply. I canE to NsF on a Lvo yeaE IPA arllvlng
IaEt Auqrudt. I have speclal plojects fo! cIsE whlcb i3 a lltt]€
of gv€rtthing including REUS.

I can go €ithe! way on Che y€a!6. I susp6ct' a on€ y6a! would b€ a
qood iaea her€. That rould plovld€ a y€a!5 lurnins exPsrl€nc€ fo!
ahe n6xt co.rpstltion, and you coutd then core i.n at a hlgh€! nuntb6!.
In !.ct the rcie I think of it, that sould b€ ny lecoftnenalatlon.

AgaiD, thank6 fo! lhe qulck f€€dbacl'

,I€rry Eng6I
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Frotn @hub.Dslsovtgengel@note.Dsf€ov FIl Jan 31 10:13$8 1992
floll: gengel@note$f.8ov
Tor Herb Dgrshem <ddher@c,sJnpe.edu>
Subject: Re: reu inquiry
DaG| Fri" 3I Jan 1992 10: 11: I r 4500

Th€ REU irack€t ha3 cleaE€d ny desk. I do Dot bav€ sough eapeliesce
to know bon long the next st€P takes, but v.ould BusPect that it etiLl
tr€ no nole than a nonth. BaslcaIIY. e re56a!cb offlco cannot awald
a d!ah!, onlv lecorend on6. The aealcl nlust core flon !h€ Dlvtston of
G!;nts and c;ntlacts. That i6 tho step I an un!u!6 of' espectauv in
a sp€c1flc ploglan (i.€. they nay ihslst on holding unt1l thev can clo
aII of theh). In any 6vent, baBed on ny Posillv€ lscomhdation. I
woul.d 9o ah€ad and rocluit, I t{ould ca!6ful}y state that th€ finat
anard i6 subject to linal apploval by N5F. virtuauv aU of our fundad
p.ol6ctd do tbat.

R6saEdlng lnfraEtulcture. I woufd no! encoulage you to apPlv fo! th€ II
SnlaII Sca]e. If you take a Po6ition of theE6 bsing th!€e .up6!-sta!
r€s€alch deparlln6nEs th cs in th€ country, the lnlent of th€ II large
ScaL6 was to bllng the noxt 20 up to that levol. Tho Sadl scal6 wad
to blinE the n6xt 40 up to the E€cond level. I do not r€cau of th€le ever
b6ins a propolal in 61!h€! progran floin a snau col]6g€.

In any €v6nt, I an pultihg i.Dlo toclays MlI, th€ btochure! on a}I
fou! of tho II ploqlans, I an also Pulting ln a brochu!6 on th6
acadenic !6Eea!ch lnfrastructu!€ Plogran. Thls on€ 1! not a cIsE
plogran. I! ts the case, botr€vor. that th6r€ ale Plovi3ion. to handte
a vaEletv of tvpes of lchoo]s, and ftind! a!€ €von aU.ocaled !o in!u!€
chat. D; note-ih€ un!€alistlcaLly tlght deadllno, and lhe fact that
it lequires 100 t natch. though thes€ Ple.ent Probl€m, tt also
rnears th6!e rnay not be too many aPPucants thiE year.

Finally. n€v€! folget tb6 R€lealh Instlum.ntatlon P!oE!an6, the ILI
proglan6 aad th6 R€g€alch OPPoltuhrty ava!d!. Th6!e latte! a!6 fo!
llculty at snall€r sohool6, to give an opPortunj.ty to sork on an
€xllting NsF proj6ct. Suilne! lupporc' sono acaclgnlc y€a! suPpolc, and
pollib]y 6v6n sons equignont a!6 po631bl€,

ltope this aII h€Ips.

Je!ry



AHp,rss"o"ttuf* NEws
OFFICE Of PUBLIC REIATIONS: D€Witl Center / Tom Renner, Directorol Public Relations /

EOR IMMIDIATE RELEASE

EOPE EOLDS NSF-REU GRANTS IN FOI'R ECIENCE DISCIPLTNES

noLlAND -- irope coflege hofds glants from the National science

Poundation, s (NSF) "Resealch Experlences for undergraduatesl {Rru) Ploqram in

fouE dif,f,€reot science disclpLines: biology, chenistly, compute! sc:ence and

tnathernatics.

Throuqh the grants, undelgladuace stualents from both EoPe aod

eLsewheEe wif l .  be able to conduct resealch on a ful l_t ine basls { ieh Hope

facuLly menbels lhls sultmer, and wllL receive stlPenda as $elL as suPPort fo!

sultuner housl.nq, trave] and other expenses. They wlfL Join Students $hose

gurl[ller research al Bope ls being gupported in other ways.

According to Dr. ,fames Gentlle, vtho i6 dean for the natula]

sclences and lhe Kennetb G. Helr lck Professor of Biol 'oqy at Hope, Prel ininary

invest igat ionr have found lhat the col . Iege is one of onlv a felr  lnst i tut ions,

if, not che onfy institutlon, j.n the united slates to have four Rlu proglams

"In my opinion, i t  nreans that we aEe recognized at the nat ional

Leve!--by the NSE--as being a leading. lf not the leading. college institution

that engages undelgladuate students in hands_on resealch etitlr faculty in the

sciences, computer science and mathematica, " Gentile aald.

Biology,s granc iras one of only about 20-30 anarded last yea!, '

chenist ly 's was one of,  only 51 awarded l"ast year;  conpute! science's sas one

of only approxinatsely 15 anarded this yeari and nathetnatics' !0as one of onfy

20 awarded thj .s yeaE.

Gentile noted that the hands-or expelience that the Nsa-REu granls

lrilf prowide studenls is a valuable paE! of a science education. "llands-on

1ealning is the best nay of learning for students, "  he said.

ahe departnen! of biology/s grant sil.L support 10 students--five

ofiice: (616)394-7850 i Home: (616) A7-2892
FAXI 1616) 394-7922

Apri l  8, 1992



f roin l tope and f ive fron othe! inst i tueions--fo!  L0 f leeks. Areas of research

rilf ranqe flon ttre nolecula! bioloqy of nitrogen fixation, to envilonmental

physiofogy and biochenistry to host-palasi te relat ionships.

This sundne! {ill be the second surflne! unde! bioLogy's thlee-year

gEant,  rhich is beinq administeled by Anthony NieuwkooP, assistant professor

of biofogy.

Eigh! sludents wi l f  work for 10 weeks lhrough lhe clepartmen! of

chendstry. s grant--fou! fron Hope and four flotn elsewhere. Students working

in the departnent Hill be lnvolved ln laser spectroscopy, syntbetic olganic

ch6mistry,  biochemist ly,  orgranometal l ic chemist ly and analyt ical  chemistry.

This is rhe deparhen! 's second sulEner under the granr,  which is

b€i.ng aclninis lered by MichaeL Setnnour,  associ.ate plofesaor of chemistry.

The department of conputer scLence's gran! ls provlding 10 i ,eeks'

worth of suppolt this Surftner fo! six studenta--three florn Hope and three flon

other inst i tut ions, Areas of research nl l l  lncLude neulal .  nelrrolks, volce

recognlclon and glapbi.cs algori!tlrns.

the coming sumne! nlll be the departnen!'s f,irst nith the three-

year grant,  vrhich wi l l  a lso support  student researchers 1n 1993 and 1994. The

qrant ls being adninislered by Herbelt  Dershem, prof€ssor of compute! science

and chairpelson of the departrnent.

The depaEtmen! of mathematica holds its NSA-REU glant jointly wilh

Calvln Col.lege of cland Rapids. The grant rrill support eight students--ha.l.f

f rorn l lope or Cafvin, and half  f rom otheE inst i t ions--for eight {eeka.

Projects i.n pure aod applied rnathernatics will incl"ude algebla, analysis,

di f ferent ial  equaeions, dynamtcal systems, leculsion theory and topology,

The two-year glant wi l f  cont inue through the suune! of 1993. The

ploject directors are Dawid calothers, associate plofessor of mathenat ica and

chairperson of the depaltnen! at llope, and Gerard venema, professor of

tnathematics at calvin.

-30 -
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NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550

Office of Cross-Disciplinary Activilies
CISE Dir€clorate

General Information for Applicants
CISE REU Siles Program 1991

This year 43 proposals were received and reviewed within the CISE Directorate ln accordance
with the usual practice, a group of independent scientists and engineers was convened to provide
evaluation of the submitted proposals. These reviewers considered proposals within th€ir area
of experlise, and made recommendations relative to thek funding. Based on the review panel
recommendations, and with funds available to this program, approximately 35% of these
proposals were recommended for award

Enclosed are verbatim copies of all completed reviews, and w€ll as summary review forms, and
a panel summary. In reviewing this material, please keep in mlnd that lhe revi€wers are
addressing thelr comments primarily to NSF, not to the proposer. Although many reviewers do
provide h;lptul information, they som€times make r€marks wilhout giving delailed references
or providing specific suggesllons for improvemsnt. Some revlews may contain non-
substantive, irrelevant or erroneous statements that the program otlicer did not use. Such
commonts are so marked,

Declsions about parlicular proposals are often very diflicult, and factors olher than reviewer
comments and ratings enter into the decision. While the merit of the proposal in computer and
inlormation science and engineering, and its merit in relation to other proposals received in the
same competition are always crltical considerations, maintaining appropriate balanc€ among
subfields, lhe availability of other funding, the total amount ol funds available to the program'
and the geographic distribution of work supported by the Foundation are also important.

lf you would like further informatlon about the evaluation of the proposal itself, please contact
Gerald L. Engel, CISE Special Projects, at 202-357'7349, or e-mail al gengel@note.nsf.gov.

Information about reconsideration of declined proposals is lound in NSF'S Grant Policy Manual,
which should be available at your institulion, usually at the office lhat formally submitted your
proposar,

Foundation policy 's to accept a revised proposal for review and evaluation as a new proposal, in
accordance with the designated proposal deadlines, if reviewers' comments have been
substantially addressed.



National Scit ince Foundation

Special  Emphasis Panel tor CISE/CDA
Research Experiences for Undergraduates

( l )  The Special  Emphasis
Undergraduates (REU) met in
meeting was devoted to the
proposals.

Panel  for  the Research Exper iences for
a c losgd session on December 9,  1991. The
review and evaluation of CISE REU Sites

(21 Twelve panel membors were present dur ing the meeting. The
panelists were organized into four subpanels. Each subpanel met during
the morning. The entire panel met in the afternoon. The names of the
panelists are not being released in order to protect the confidentiality of
those who reviewed particular proposals, since individual identities could
bo inlerred from the area of soecialization of the individual.

(3) Staff members acting as Federal Officers during the meeting were as
f  o  l l o w s :

Gerald L. Engel, Program Director, CISE/OCDA
Harry G. Hedgos, Program Dirsctor, CISE/CCR
Paul T. Hulina, Program Director, CISE/MIPS
David A. Staudt, Assoc. Program Director, CISE/NCRI
Virginia Eaton, Program Director, EHB/RCD

(4) Th6 meeting began with John Cherniavsky, Acting Head of the Office o{
Cross-Disciplinary Activities welcoming the panelists, and presenting a
brief description of the REU program. Gerald Engel then gave a conflict ol
interest reminder to all of the panelists, and the panelists read and signed
the COI forms. Members were also cautioned about the confidentiality ot
the proposals under review and oi the conlidentialitv of the identities of
the Danel members.

(5) Proposals had been mailed to the panelists prior to the panel meeting.
One additional proposal was received, from MPS which is also considering
it, too late to be mailed. This was provided to the appropriate subpanel at
lhe sta( of their deliberations, and ample time was allowed for it to be
read and considered. Including the proposal sent from MPS, the panel



reviewed and evaluated 43 proposals for their suitability for funding
under the REU guidelines. The proposals covered areas of research in each
of the five divisions of CISE. Each subpanel reviewed a set ol Drooosals.
Each submitted an NSF form 1 for each proposal reviewed, as we as a
form.rating the proposal on a point scale from ,t (poor) to 5 (excellent). In
addition, individual panel summaries were prepared by a member ot the
subpanel, listing the strengths and weaknesses of the proposal, as well as
a funding priority level. These summaries were approved by the rest to
the subpanel mombers not excused for COI reasons. The panet summaries
are filed in the appropriate jackets, and anonymous copies are returned to
the principal investigators along with anonymous verbatim reviews. The
panel summaries are deemsd advisory to the program otficer.

Following the subpanel's deliberations, thg entire panel met to determine
the col lect ion of  proposals to be recommended for  funding.  Thir teen
proposals were recommended for tunding. An additional seven proposals
were placed in priority order should additional funding be possible. Ths
panel also made recommondations that six of the proposals be considered
for multiple year continuing grants.

(7)
tho

(6) No disqualifying conllicts of interest were noted at the level of
subpanel, or full panel deliberations.

These minutgs aro an accurate summary of thg matters discusseo and
conclusions reached at this meetino.

Cortified by:

lMQI
Gerald L. Eng6l, Chair
Special Emphasis Panel
CISE REU

Date: | | >'rlt -

tor



Program Director's Note

cDA-g200118
Hope College
Herbert L. Dershem

REU: An Undergraduate Research Participation Program in Computer

Science

The original proposal was to bring eight students each of three summers'

to the 
-Hope 

College Campus for a ten week period ln this time' the

.trJ"ntt would bl provided with a research experience and given

encouragement to pursue a career in computer science research lt is

anticipa6d that hali the participants will be from Hope College' and half

i rom 
'ot t rer  

inst i tut ions.  n s iong emphasis is  to be placed on the

recruitment ol women and minorities.

The panel is ts found s igni f icant  st rength in th is proposal  Thoy were

impressed wi th the overal l  qual i ty  o l  ths project  proposed'  the

*"nug"rent  p lan,  and the record of  previous exper ience wi th

undergraduate researcn programs. There was some concern' however' that

tn" .lor" of the participating taculty many not have had as much

experience as researchers as desirable, and hence that the project was a

bi t  ambi t ious.

The panel recommended that the proposal be lunded if Iunds are available'

I concur that this is an excellent project. I have discussed the issue of

scope with the Pl, and he has agreed to reduce to scope ol the project to

wor'k with six rather than eight students. With this change, I recommend

lunding of  th is proposal  as a three year cont inuing grant  ln 1992'  I

recommend funding at the level of $28'850 as requosted in lhe revised

budget.  Upon acceptance of  appropr iate reports and mater ia ls '  I

reco-mmend f unding in 1993 at the level oI $ 28,850, and similarly at the

level of $ 28,850 for 1994.

t  , , 4  I
jL.ll / 7-41

Gerald L. Engel
Program Director, REU Sites
January  15 ,  1991



REU SITES

PROPOSAL SUMMARY

DECEMBER 9, 1991

STRENGTHS:

(reriou\ oXlrn+ir^nre * )/ ' la undt}roduofe 
"ssal"f  

prt2 '

sc te -fit-., ^,ld ,., 
".Y ^r-'f p /o-" '

Prtr..* r^4aa6€ne"'-l f /c-"
g o 5 J  o , t . . a l l  p r o p a s J '

WEAKNESSES:
(v ̂  &n x, ̂  l,^/<- o n I 2 ) n sh' l-h c-'") ; r J-J a J*" ;7 t 1,,,",

, so^.",(orf;.ial;X6 ,f*lh 
do naf o7'Vcar f-

b4 ++fiv< /4 f  eie4rck: '

PRoPosAL NuMBER lLcr.ut( *"Pe)

PRIORITY
t - f  t ,  ^ i^

l*-  
"  

Ad ;+ J q dtYS arf avq i lq l/e ,



q  2  -  D o t t Y
H-g.-

PRORFAIJ I{):

REU PROPML ESBII.EIf,ICN EERTT

I|SITII}II(N P.t.

PI.ESE RA1E I'E PROPOSEL CN ENCH OF IIIE CRITERIA SEI'OI
USE A SqI,E OF 5 (E@,I,ETT) TO 1 (RFR)

1. APFROFRIA1ENESS N.ID II'E OF ETPERTEIT F(E IIIE SII'DEM

I z. Alnr,IIy oF stpERttrgn ArD Frcrlrfrrs

3. OVERAI.L MERIT OF RESEENCII TCXWTXIES

4. PAR:IICIPEIIT SE,ETII AI{D RESEEAOI }qTUIIIG PRre[t.NES

5, FT,DI{S FDR S'IIIDEIIT PBRf,ICIPATICN AND FOIJIXTFIIIfiII'EH

6. IRmTGTEICNTS Fm mrgCIlE II|E tnotEr

z. ostrnrrrot'B RERD rt{ u)rIvlglrc s!.DElfxs ro gRESs
IN !4III, SCIIIG, AII' ETGINEERITG

8. INSTTN'II6GT, CO&!IIiIEI?I 10 trlE PRO'ECT

9. PIT}6 IlR ITWP(AA'XIIG INDETEINESEIITED GRC['PS;

ccfr.{tNTs

RE1rIETR NAME:

SIGT,IAII RE:



REU PAOP(XIIIT EVAIII||IIC{ lw.l

I}E''ITN}ITCNPROPGEL I€:

7 ) - o < t t l ' :
PT,B.SE REf,E I'IE PROPOSEI OI EACA OF IiIE CRTIRIA BE'O'
USE ASEI,E OF 5 (E@,LEIT) 10 1(PMR)

11 tr', Cc.-t -r ,Je1 l-,1 A lt t--

1. APPROPRIATINESS AI.ID VAII'E OF EIIPERIETG tR THE SIIJDDIT

12. ot.Dllnf oF grpER\IIsoR aND nEcItIIIES

O,IERAI,L MERTT OF RESEARCH ICIryIITES

PARTICIPIITT SEI,EITIICN AI{D RESEINOI MXISIIIG PRCEIIFES

PI,ANS FOR SIIIDEI.IT FBFIXICIPATICN AND EUJ.(T.FIIIFfiEII

IFRATGT!.{ENIS FR Ti4IGGITG !:IE FRA'ET

EATTII'TI(NI S REFD ]N IiOXIVAaIIG SruDEllTS TO GRENS
IN IATIT. SqIEl@, AND EIGIIEERIIE

8. IN;TTN'TIC$GI, CC!'i'EE.,IEIT 10 IIIE PRA'ET

9. PIATS EbR IITORFORSiEIIG TIDERRERESDIIED GRCTJPf;

ccatiiEtr!;

OI,ERTI,L
RATIIG

T-T
t 4 l
t i l

RE1EE1IR }&I.IE:

SIOBIT'RE:



PROP(}SEG !():

REU PWG EI,AIIATICiI Fo8I.I

I{STIN}TTO{ P.I.

PI.EASE REEE ITIE PROPGEJJ (lf EECN OF {'IE CRTIRIA BE!T{
usE A seLE oF 5 (EticEr.IJEnT) m 1 (mR)

1. APPROPRIAXENESS Ar|D IIAU,E OF E{PERITTG FOR, IIIE SII'DENT

IZ. S.EI,flY OF SJPERI'ISOR T}D FTCILIIAES

3. O'ERAI,L MER I OF RE;EERCII ICTIUXIIE;

4. PTRf,ICI,AI{T SEI,ECIIGI.I IiD RETEROI iqrcHI}G PffiEDIJRES

5. PLaI.F FOR SntDEN! PAFIXICIPAEI(N ltD mLLC,I-rlnq.Efl

6. TRRAIGEIiIENIS FOR }GTCGITG ltE FRO'ET

7. II.ISITR'IICNIS RffiD I}I I.ONIVATIIG SN,DETITS T(} GRERS
IN Iq$I, SCITTG, AI{D EMINEERITG

8. INSIIIT'IICIE& CCMi{TI}IINI TO lIlE PRO]ECI 1
9. PI, T{S EU, ITERPORNf,DG TNDESIIEFRESE$IED EC['Pf;

@,I.,!ENIEI

OI'ERALL
RdTI}G

REIIIEWEXI I.[BME:

SIOBIIJRI:



NATIONALSCIANCE
FOUNDATION

oMB No.31 ,t5oo60

PROPOSAL EVALUATION FORM

e Grce c€
PLEASE RETURN BY
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KE)! i\ Jnd-f olu^k . R."rnor,l^ lo-h,io^,\^ frorrn^ ,-^ G-*_.[.+;
Please evaluate this prdposal using the criteria presented on the baci'of tris review iyrm. continue on additionat
sheet(s) as necessary.
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NATIONALSCIENCE
FOUNDATION

O[,lB No.3145-0060

PROPOSAL EVALUATION FORM

INSTITUTION
Hope College

PRINCIPAL INVESTIGATOR
Herbert L. Dea5hem Research Experiences for Undergradutes

RAU; An Undergraduate Research participaLion prograra in Computer Sctence

Please evaluate this proposal using the criteria pres€nted on thg back of lhis rsvieMorm. contjnue on additionai
shegt(s) as necessary.
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NATIONAL SCIENCE

' FOUNDATION
PROPOSAL EVALUATION FORM

OMB No.3145{060

PBOPOSAL NO.
9  r - r0  i  13

INSTITUTION
: l rpe Coi ieSe

PRINCIPAL INVESTIGATOR
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Please evaluale this proposal using the crjteria pres€ntgd on fie back of this review form. Continue on additionai
sheet(s) as n€cessary.
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FATING:
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Prooosal No: 92'00118

REU ProPosal Evaluatlon

Pl: Dershem

It's encouraging to see a small liberal arts college that encourages

and provides support for research in its faculty and students'

While none of the potential areas of research are going to set the

world on fire, they are appropriate for undergraduate research ano

have the potentiil to add knowledge to the computer science field'

The facilities seem adequate if there isn't a lot ot teaching or other

research going on concurrently in the department' One concern is

that Prote;sorstegink's proiects seem to light in real research and

seem more like implementation proiects. lt's also unclear if the senior

faculty participants are truly active researchers Role models are

important.

Another concern is that the students will not have the opportunity to

interact with current graduate students. Working with current
graduate students gives the undergraduate participants a good feel

ibr what graduate school and research are really like Bring in alumni

who are currently in graduate school for talks helps, but some
interaction with a school that has a graduate program would be
better.



NATIONAI. SCIENCE FOUNDATION
ISOO G STREET, N.W. '  WASH]NGTON,D C.20550
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Grant No. CDA-92001 t 8
Proposal No. CDA-92001 1B

Dr. John H. Jacobsoh
Pr€sident
Hope Coll€ge
Holland, Ml 4942331398

Dear Dr, Jacobsonl

The National Sci€nce Foundation herebv awards a qrant of s28.850 to HoDe
Colleg€ for support of the prolect descflbed in th-e proposal ref€renced
above, as modified by the revised budget dat€d January 13, 1992.

This proj€cl, under the dir€ction of Herbert L. Dershem, Department of
ComDutor Scienc6. is entitled:

"REU: An Undergraduate Research Perticipation Program in
uompurer Scrence.

This award is €ffective Apri l  1, 1992 and expires September 30, 1993.
A 6 month unfund€d flexibilitv Deriod is ihcluded in this eward.

Tl^is is a contrnuing grant which has been approvod on scientific/tochntcal
merjt for spproximately 3 years. Contingent on rh€ availabillty of funds
and tie scientific progress of the project, NSF €xpocts to cdntinue sLlppart
at approximat€ly the following l6vels:

FY93) S28,850 FY94) 528.850

This grant is awarded pursuant to the authority of th6 National Science
Foundation Acr of 1950 (42 U.S.C. 1861 et seq.) and is subiect to cC-1
Grlnt General Condkions (10/911.

The budget indicates the amounts. by categories, on which NSF has based its
suppori

The cognizant NSF prcgram off icial for this grant is Gerald L. Enqel
l212l 357-7349. Th€ cognizant NSE grants off icial is N4yre B. Gatinr
(202) 357-9653

Sinc€reiv yours,

/3/ Wayne tr. thomes
Grants Officer



A OFFICE OF COLLECE ADVANCEMENT

March 1O, 1993

Mr. Wayn€ K. Thomas
Grants Officer
National Sci€nc€ Foundation
1800 G. Street, NW
Wsshington. D.C. 20550

Ro: Grant No. CDA-92OO1 18
Am€ndment No. O1
Proposal No. CDA-g346092

D6ar Mr, Thomas:

I am pl€ased to acknowl€dge your l€tter of March 2, 1993, regsrding th€ additional

support ol t28,850 for the proiect under the direction of Herbert L Dsrsh€m' Department

of iompute. Science. We undetstand that th€ total award is $57,700 and expires

S€ptemb€r 30. 1994. The proj€ct is entitled:

'Continuing REU Site: An Undorgraduat€ R€search Participation Program 'n

ComPut€r Scionc€'"

We plodge our best efforts to use th€s€ r€sourc€s wis€ly and in accordance with the t€rms

and conditions set forth pr€viously.

Sincerely,

t1 t /\ tt\t,Z_ a , \+r.---
0 a

John H. Jacobson
Presid6nt

JHJ:dKb

pc: Provost Jacob E. NYenhuis
Robert De Young
Herb€rt L. Doashern
Doan James Gsntile
Barry Werkman

HOPE COLLEGE

HOLLAND. MICHICAN 49423 3698 / 616 394 7775 FAX 616 394 7922
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!8oo G sTREEr. N W. . WASHIN6TON.D.C 20550
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Grant No.
Amendmont No
Proposal No.

cDArglso rYg "-
0 1

cDA-9346092

Dr. John H. Jacobson
Presid€ht
Hope Colleqe
Hoiland. Ml 494233698

Dear Dr- Jacobson:

The Nationdl Science Foundation hereby awards s2€ 830 1,] HoPe ColleJe fcr
additionsi sdpPort of the Projec? descrlbed in the proPosal rer€r€rrceo
above.

This project, under the direction of He.bert L- Darsh€m, is €ntitled:

''Contrnurnq REU Sire: An Undergraduate Res€arch
Partrcipation Program in Computer Science"

The award with this amendment totals $57,700 and €xpires Sept€mber 30' 1994

This orant rs Sward€d pursuant 10 the authorfy of th€ National Scienre
i i j,i"j"tio'" Trii ' it-isfo r+2 us.c. 1961 et s€qr and rs subj€ct ro Gc-1
Grant Genera{ Condrtions (10/911

Except 8s modified by this am€ndmeni, tho grant conditions remain
uncnang€o

Th€ coonizant NSF program official for this grant is John Ch€rniavsky .
lidziTil.7sci. firJ-iognizant NsF gr€nts 

-of 
frcial is Margaret A w€ller

(202) 357-9653.

cod€ €



HOPE COLI,EGE
HOLT ND, lrlCHrO ll 40423-3698

Business Office

DATE: March 23, 1993

TO: Herb Dersheln 
/

I t
FROM: Kevm ffaay J {,--r-

SUBIECT: National Science Foundation Award

Consratulations on your apploval for a National Science Foundation grant in the amount of

SiS:850 fot tne pioject'intiUea "Continuing REU Site: An Undergraduate Res€arch

Participation Program io Computer Science."

The account number Xrulghzs been assigned to this grant' Please use this number for 3ll
expenses associated with the grant.

Will you please send me a copy of the budget for this grant' {r1 accgunt number will be

activated when the buttget information is received and entered into the Financial Record

Sysiem.

The Drug-Fre€ Workplace Act of 1988 rcquires Hope College-to certify that we will maintain

a arug-frl workptac;. This certification took plac€ on the application for the NsF grant when

you applied.

It also requires the College to provide to each employee working with a Federally sponsored
progo. itt" Cott"g"', poli"y on d-g.. A copy of this policy is attached for your referenc€'

Please contact me if you have any ques[ons.



M E M O R A N D U M

Date: Ma,rc.h 25' 1993

To: Kevin Kraay
^ l / ^

trhom: Herb Dershem 
'*E>

Subject: NSF REU graot

Thank pu for setting up a,n ac@ult for the NSF REU grani' The budget for this yea'r

or tl" progr- i" attlhed. please noie that this ig ideutical to the budget for last yea,r's

rra.rt whii was cha,rged uader 5-22793. In fact' sirce the publicity for tbis yea'r'e progra'o

iJud to bu t*t oui before the spproval wa, t€ceiv€d for the uew grant, I have cha'rged

aone of the poetage a,nd duplication expeqs€s to the old number ald low need to tra'n8fer

thooo orpeoocs to ihe now account. Should I do that with a traaafer?



FOR 'ISF USE ONLY

(!i;l €adr s€pa'ately trih lide. A€. sho{ rumt€r in b.ad(6t5l Requ€stsd By

$  t  < r6on
1 r 0 0 0
1 . S 0 0

25* of student stipends
TOTAL INOIRECT@STS

+ 0
RESIDUAL FUNOS (IF FOR CURRENT PROJECTS SEE gpM 252 AN]O 253)

INDIRECT COST FATE VERIFICATIONINST. BEP. TYPEO NAlvlE & StcNATiFF
Janes M. Genti le

ON FEV€8SE
COMPLENNG

SECOND YEAR - RbVISEI)
SUMMAhY

PROPOSALBUDGET

xse rorm toro laeoy supereaeiTTEEiiEiions .SIGNATURES FEoUInEo oNLYFoR RE iSE6E oGET(GPM233J



NATIONAT SCIENCE FOUNDATION
420] WILSON BOUIfVARD ' ARUNGTON, VIRGINIA 22230

Award Date December 9, 1993
crant No. CDA-92OO118

Arendnent No. 002

Dr. John H. alacobson
Presi-dent
Hope colLege
Uol land.  MI  49423-3698

Dear Dr. Jasobsoni

The National scLence Foundation hereby altard6 $28,850 to Hope college
for addLtLonal 6upport of the project described in the proposaL
referenced abov6.

thi6 project, undar the direclion of, Herbert L' Dershem, Departrnent of
conputer scienqe, 16 entlt ledi

I 'contlnulng REU slte: An undergraduate Research Particlpatlon Program in
conputer scienee. rl

Thl6 award with thls anendment totalE 986,55o and expires
septernber 30, 1995.

ThiE grant is a\darded pursuant !o the authority of the Natlonal science
Foundat lon  Ac t  o f  1950 (42  u .s .c .  1861 e t  seq . )  and is  eub jec t  to  Gc-1
cran t  Genera l  cond i t ions  (01 /93) .

Except as modified by thi6 arnendnent, the grant condicions renain
unqhanqed.

The cognizant NsF progran official for this grant is John chernlavsky
(2o2) 35?-7349. The cognizant NsF grant6 official ls t"largaret A. weLLer
( 7 0 3 )  3 0 6 - 1 2 1 3 .

s incere lY ,

Sl .1'red

Margaret A. weller
Grants officer



HOPECOII"EGE OFFICE OFTHE PREs DENi

December 16, 193

Ms. Margaret A. Weller
Grants Of6c€r
National Science Foundation
4201 Wilson Boulevard
Arlington, VA 22230

Re: Grsnt No. CDA-92@118
Admendment No. Wz

Dear Ms. Weller:

I am pleased to acknowledge your letter of Dec€mber 9, 1993, regarding the
additional support of $28,850 for the project under the direction of Heftert L.
Dershem, Department of Compuler Science. We understand that the award now totals
$86,550 and expires September 30, 1995. The project is entitled:

'Continuing REU Site: An Undergraduate Research
Participation Program in Computer Science. n

We pledge our best efforts to use these resources wisely and in accordance with the
terms and conditions set forth previously.

Sincerelv.

r,fr
John H. Jacobson
President

JHJ:lt

pc: Provost Jacob E. Nyenhuis
Robert De Youns

/Herbert L. De.si'em
Gordon Stegink
James Gentile, Dean for the Natural Sciences
Acting Dean Elliot Tanis
Barry Werkman

DE WITT CENTER, I4I  F ]  2TH 5T PO BOX 9OOO HOLLAND, MICHICAN 49422 9OOO
616-391 7780 /  tAX 616 i94 7922
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NATIONAL SCIENCE
FINAL PROJECT

FOUNDATION
REPORT

t ierbert | . .  Dershea
Co8rputer Sc i€ nce
l i ope  Co  1 l€  9e
t ' o l l and nr 49424

PART I- PROJECT IDENTIFICATION INFORMATION
1. Program OfficiaUOrg. G e r a l d  L .  E n g e l

2 .P rog lamName Research  Exper iences  fo r  Unde tg radua tes

3. Award Dates (MM/YY) Ftom: 04/gz To:  09  /9 i

4. lnsti tul ion and Address
i i o f c  C o l l € 9 e
l o l  l a n d l r I 49423

5. Award Number e D A - 9  2 0 0 1  1 8

6 .  P ro jec t  T i t l e  REU:  An  Underg radua te  Research  Par t i c i pa t i on
P tog ram in  ComPute r  Sc i  ence

This Packet Contains
NSF Form 98A

And 1 Return Envelope



NSF Grant Conditions (Article 17, GC-1, and Article 9, FDP-ll) require submission ot a Final Proiect
Report (NSF Form 98A) tothe NSF program officer no laterthan 90 days afterthe expiration olthe
award. Final Prolect Reports forexpired awards must be received belore newawards can be made
(NSF Granls Policy Manual Section 677).

Aeloq or on a separate page, provlde a summary of th€ completed p.oJects and technlc€l Inlormatlon and attach lt to th ts form.
Be suie to Include your nam€ snd attErd numbq on €:rch sspaEte page. See b€low lor morc Instructlons.

PART ll - SUMMARY OF COMPLETED PROJECT (tor public use)

Tho summary (aboul200 words) hust be s€ll-contalnod and lr oll€glble to a sci€ntlllcally llt€Iaie reader. Wlthout restatinglhe
prolecl lltlo, lt should begln with s toplc asnt€nc€ startlng the proJsct's malor thesls. The summary should Include, ll portinent
to the prol€cl b€lhg descrlb€d, th6lollowlng ftems:

. Th€ prlmary oblecllves and scopo ollhe proi€ct

. Thetechnlques oaapproach€s used only to the degreo nocossary lor compreh enslon
' Th6 llndings and lmplicatlons stated as conclsely and Informatlv€ly as posslbla

See  separa te  shee t

PART lll - TECHNICAL INFORMATION (for program management use)

Llst reler€nc€s io publlcatlons rssulllng lrorn thls awad and brl€lly descrlb€ prlmary data, samples, pbyslcal collectlons,
Inv€nllons, 3ottwars, 6tc. creat€d orgather€d Intho courE€ ofthe Bs€arch and, lf approprlat€, howth€yare b€lng mad€ avallable
lo lhe rssearch communlty.

See  separa te  shee t

Principal Invesligator/Project Director Signature Date

NSF Fom 98A (R€v. 5/90)



_ SUMMARY DATA ON PROJECT PERSONNEL
P.osram Ollice.lpon completio. or prclecl)

PART IV - FINAL PROJECT REPORT
(to be submitted to cognizani

iiii:ii:ff:i{,:,":ll',i1"",fifi".iirl::.,:i::iJffi1T:ffi::.",xlli:1x#?:$..$'.",i,13.i&1":.fiiffti.#rion provided wi' be rreated as confide;riat and wirr oe sategiaraed in acc;;;;;;tfii#il'r;i";: fi;; il:i::"r;i,:aor 1974 You shourd submir a s,nore .onv or rhis p..t.*.n 94n ri""ip,.i".r-r"-piii. rio*"""., *0.i""i"..f lhe requesredin format ion is  nor  mandato,y:nd is  noi  a or
box betow ir you do nol w,"n ,o o.ou,o" ,n. ,"ni:ffltion 

of futur€ award(s) check the "Decline lo Provide Inlormatio;;'

: !r- i9 9!1" lhe numbers.of individuats supporred unde, this sranl.uo nol enler Intormalion for individuats working tess rhan 40 6ours in any catendar year.
Senior
Staff

Graduate
Students

Other
Particlpantsl

A. Total, U.S. Citizens

B. Total, Permanent Residents

u.s- cit izens or
Permanent Residents2l

Amercan lndiao or  At3skan

Black,  Not  o i  Hispanic Of ig ln.

Hispanic

W h l t e . N o l o t H i s p a n i c O r i g i n  . . .  . . .

C. Total, Other Non.U.S. Citizens

Specity Counrry
1 .

O. Total, All participants

.. 
3;lfili"J:;Si iill:rmarion:check 

box ir yo! do nor wish ro provide rhis inio.marion (yo! a.e sri ,equi.ed ro rerlrn 1lris paee

lCatego.y includes, ior example, coIe9e and preco ege leachers, confe.ence and workshop particrpaf,ls.
2us thecat€!sv Ihal b6ldescribes the elhn iclracial stat us forattu.s. ciriz€ns and Non-cilizens wit h permanen! aesidency. f/f mo.eI,naa one categary applies, use the one categoty that mos! ctosety rcflects the pe,"on 

" 
,u"ogniiin ,n tru 

"".^,n,ry.1
1:_:::T-1":lg.:01,-r:- o_. menlar jmpanmenrrhar subsranrialy rimits one o, more majo. rire acl,vn,es; who has a.eco.d or such
Tf-.",'lr"lll.' who is regrrded as havins such impannen| (Disabted individu.ts atso shourd be cauated uade. the apprcp ateetnot.hactat 9taup unt-ss they are ctass cd as,,othet Non u.s. cnt.e4s.,,,

aMESlcAN IND|AN oR aLASKAN NATIVE: aperson having o,igins ln anyol Ihe origlnai peop tes ot Norlh Ame.ica, and whomain-larn culru(al idenriticalion thro!sh kibat aflitiatjon or communtly recoqnjlton.
aslaN: A,pdson hav ing or ig ins 'n a ny ol I he originar peopres of East Asia, southeast Asia and the hd ian s ubconlinent_ Thts areaIncruo4s.  Ior  o.anprp.  Crr1a.  Inord,  Indones,d,  Japan,  Korea and ViFtndm
SLACK, NOT OF HISPANIC ORtc lN:  A pe.son having o. is ins in  any ot  the btack rac iat  Oro!ps ot  Ar i rca.
HlsPANlc: a p€.son oi Mexican, P!erlo Rican, c!ban, cenlral or south American o.otherspanish cutture o.ongin, regardtess or race-
PAclFIc ISLANDER: A person having oriqrns In any ol the o.iginal peoptes oi Hawaii; lhe u.s- pacific Teirilories ot cuam,american samoa, o, lhe Norlhern M,ran;si Ihe u.s. Trusl rer;lory bf parau; rne iirarioi ot tvrrcronesra or Metanesia; or the

wHlTE. Nor oF HlsPANlc oRlGlN: a pe.son having origins in any of the original peoptes ot Eu.ope, No.rh arrica, orrheMiddte East.

THIS.PART WILL BE PHYSICALLY SEPAFATEO FROM THE FINAL PROJECT REPORT AND USED AS A COMPUTERsouRcE DOCUTvIENT oo NoT oupLtCATE rT o-l rge nevensioi aNVoiiec"paiir or rse ENAL FtEpoRT.
NSF Form 98A {Rev s/go\



1992 Hope College REU Progress Report
The I-Iope College Computer Science REU program had a,e its primary objective to pro-

vide a significant undergraduate research experience for six highly quatified students,
In February, 1992, a,fter we were notified of the awarding of our graot, we setrt informatiotr

about the Hope REU program to most undergraduate Computer Science depaltments in the
Uoited States. We contacted a€ maoy as possible via the IoterNet and mailed announcemetrts
to other schools ihat we thought would have good caadidates. We received g2 app)ications
from institutions other than Hope College and ? applications from Hope studerts. After an
extensive selectior process which involved all three of the pa,rticipating faculty, we chose 6
students to participate, three from Hope College, one from Plymouth State University, one
from Taylor University, and one from the University of Dayton,

The research program began on June 1, 1992 aod exteaded until August ?. The par-
ticipants were placed in research teams, two working with each professot. A third member
wae adcLed [o one team with support flom the Pew Midstates Consortium, and ao additional
stlrdenl, was fuuded by local funds to serve as the systems programming assietant to all
groups,

The th I wele as lbllowsi
Project t it le Faculty Supervisor Undergraduates
An Object Oriented Application/
Programmer Inl,erface for
Netwolk Plogramming

Shirley Browne Jennifer Howell
Ming Shux
Roberi Wohlfa.rth

Using the Computer to Visualize anfl
Simulote Models of Absiract Computation

Herbert Dershem Breit Folkert
R.yan McFall

l)evelopment oi Parallel Ray-Tlacing
Algorichms

Gordon Stegink Edc Matthews
Mike Shield

* Supported by Pew Midstates Consortium Under$eduate Reseerch Grant,

In addition to the research work that wae carried out, and weekly seminars which were
devoted to reports on the research, several other activities were provided in the program.
Professor Dershem conducted a preparatioq seminar for the Computer Science GRE in lour
weekly evedug sessions. The entire group of students and faculty attended the SIGGRAPH
Annua,l Conference together, Weekly eocial gatheriogs were held at the homes of the facultv
or other suitable Iocations.

At this time, three papers have been presented as a result of this summer,s work, Eric
Matthews and Michael Shield presented a paper on their work with professor Stesink at
the Argonne Symposium for Undergraduate Research on November ?, 1g92. Two papers
rvere presented a,t the Pew Midstates Consortium Undergraduate Research Symposium on
November 14, 1992, one by Ryan McFall on his work with professor Dershen aod the oiher bv
Miog Shu on his work with Professor Browne. Future plans include a presentation by students
I-Iowell, Wohlfa.rth, and Shu submitted to the 1998 Symposium ou Applied Computing in
Indiaoapolis on February 14-16 and a panel ptesentation on the REU program at the 1993
SIGCSE Symposium in Indianapolis on February 18-19 wiih professor Dershem and Ryan
McFall serving as panelists.



1993 Hope College Computer Science REU progress Report

The Hope College Compulor Science REU program had as its primary objective to provide a sig_nificant underyruduate research experience for six highly qualihed snrdenl.

ln January, 1993, we sent information about the Hope REU program to most undergEduate Com_puter Scienco departments in the Unit€d States. We iontacted as many as possible via the InterNet
and mailed announcements to other schools that we thought would h;ve ;ood candidates. We
included a.special mailing to th€ Computer Science deparunents at pred;ninately minority insti_
tu[ons and to the minoriry affairs office$ at major universities. Weieceived 59 completed appli_
cations ftom institutions other than Hope College andll applications from Hope students. After
an extensive selection process which involved all thrce of the participaring faculry, we chose 6
students to participak, three from Hope College, one ftom plymouth Stati Universrty, one tiom
DePauw University, and one from the Gustavus Adolphus College.

The rescarch program began on May 24, 1993 and extend€d until July 30. The partrcrpanrs were
placed in rcsearch teams, two working with cach professor. Two additional members were added
to one team with support fiom a NASA gant, and an additional student volunteer was added to
anorner group as a programming support person. There were nine student palticipants in all. In
addition, the pool of applicants for the REU program provided two summir reseaLrch students for
Profes_sor Slftley Browne ofthe Hope College Computer Science Department who spent the sum_
mer of 1993 doing research at the University ofTennessee and Oak i.idge National Laboratories
on the XLib project, Those two studcnts were supponed by funding fro; the Department of
Energy.

The dree projects at Hope College were as follows:

Projects
Algorithm Visualizarion &
Aoimation

FacultySuperyisor Undergraduates
Herbcrt Dershem Wendy Barth

Cheli Bowsher
*Bob Chen

Para.llel Genetic Algorithms Gordon Stegink Russell Nelson
Bryan Showers

Software Development Michael Jipping **Jonathan Beard
Envhonments for Pamllel **Michael Crider
hogamming Serge Hallyn

Nicholas Rahn

*Volunteer undergraduate assistant
** Supported by gant flom NASA



In addition to the rcsearch work that was carried out, and we€kly seminars which were devoted to
rcpofis on the research, several other activities wero Fovided in the program. professor Dershem
conducted a preparation seminar for the Computer Science GRE in four weekly cvening sessions.
Weekly social gatherings were held at the homes of the faculty or other suitable locations.

At this time, three papers have been presented as a result of this summer's work. Russell Nelson
and Bryan Showers presented a papcr on their work with professor Stegink at the pew Midstates
Consonium Undergraduate Research Symposium on November ?, 1993, A paper was preseneo
at the Argonne Symposium for Undergraduate Research on November 5, 1993 by Wendy Barth
and Cheri Bowsher on their work with Professor Dcrshem. The foul students who worked with
Professor Jipping pres€nted their rcsults ar Langley Space Right Center on October 22, 1993.

In the past year several papers by 1992 participants have been present€d and accepted for publica,
tion and presentation. Howell, Wohlfanh, and Shu presented a paper at th€ 1993 Symposium on
Applied Computhg about their work with Prcfessot Btowne in the summer of 1992. Ryan McFall
presented his work as a member of a parel on the REU plogram at the 1993 SIGCSE Symposium.
In addition, McFall and Dershem have co-authored a paper on their work which will be presented
at the 1993 SIGCSE Symposium and included ir the hoceedings.
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PART tV - FINAL PROJECT REPORT - SUMMARY DATA ON PROJECT PEFSONNEL
(Io b. .ubnllt d lo .6gnl8nl Pt.grrm Olt@f upon compr6tion ol Prci.c0

Th€ data roqlested b€low are important for the devolopmenl ol a stalislical profila on lhs p€rsonnel supported by
Fsderal grants. Ths informalion on this pan is solicil€d in r€sons6lo Public Law 99-38:| and 42 USC 18&5C. Allinforma-
tion prcvid€d will b€ vealod as confidential and will b€ safaquarded in accordanc€ wirh the provisions of the Privacy Act
of1974. You should submit a singl€ copy ol this part with each linal projecl rsport. How€ver, submission oflhe requested
intormation is nol mandalorv and is not a orocondition of futur€ awad{s), Check lhe "Decline to Provide lnformalion'
box b€low ifyou do not wish to provide the nformation.
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Male Male Mai€
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B. Total. Permanent Resldents o C) o
U.S. Cilizens or
Psrman€nl Rosid6nts2;

Amodcan Indian or Alaskan Nalive .
A s i a n ,  ,  .  ,  .  .  ,  .  .  .  .  .  .  .  .  - . . . . . . . .

o {t) o
!t) o o o

Black, Not ot Hispanic Origin.

H i s o a f l i c . . . . . . . . . . . . . . . .

a o o o
o o o

P a c i l i c l s l a n d e r . . . . . . . . . . .

White, Nol o{ Hispanic Origin
IJ o d

1\ 5

C. Total, Other Non-U-S- Cltlzens

Sp€cit Counlry
1 .

D. Total, All partlclpants
( A + B + C ) 3 I

O$bl6d 3 O

- Osclin€ ro Povldo Inlomation: Chsck bor il you do not wish to provido this inlomation (you are slill tequirod to r€lum this pags
LJ along wlll Parr6 llll).
I carogory Includ€E, tor stampls, colleg€ and pr€coll€gs l€ach€rs, conlor€nc€ and wofishop panicipanls.

zus€ ll|€ €r€gory rhat b€st dssorib€s tho €thnic/raclal slatus lo all U.S- Citizof,s and |.lon-cltizens wih Permamnt Residoncy. (l/no.6
tAn ono ategory ada6, use the ona @tegpry that nost cbsely rcttects th6 P6Bon s rccognidon in the connunity.t
3A Fen having a physbal or menral impairmsnt lhat subsrantially limils on€ or more major lile activitesr who has a tscord ot s@h
inpeimedt; or wlro 16 regad€d as having 6!ch impai.menr. (Disabled lNlviduals ele shouL! be co@ted Lndat the aryoPhate
.tlnicldcial grcup @lass they arc dassilied as 'Oth6t N@-U.s. CIizenE.")

AtitERtCAN INDIAN OR ALASKA NATIVE; A porson having odgins in any ol li'e odgin.l poopl€s ol Nonh Am€&a and sho main
ains Gjtulal idenliicalion tlrough lribal alliliation or communily recognilion.

ASIAN:A p€rson having odgins in any ol lhe onginal p€oplgs ol Easl Asia, Southoast Asia or f)e lndian subontinenl. This ar€a
inclu&s,lor €xampl€, Chana, hdia, Indon€sh, JaPan, Ko@a and Meham-
BLACK NOT OF HISPANIC ORIGIN: A person having odgi.s in any of lh€ black Gcial g.ouPs ol alrica.

H|SPAN|C: A oeGon ot M6xi€n, Pusrto Rican, cuban, cenlral or Soulh Americar or olher spanish @lture or ongin, regardless of @@-

PAC|FIC ISLANDER: A person having origins In any ol the o.ginal peoples ol Nawaii: tt€ U.S. Pacilic t€nilodes ol Guam,
Amodcan Samoa, and ths Norihem Marlnas; tho U.S. Trust Teritory ol Palau; th€ islands ol Midonesia and Melan€sia; or the

WHTTE NOT OF H|SPANIC oRlGlN: A per$n naving o.igans in any or the odghal Peoples or EuroF, r,lo.th Ar.i€, or the Middro F2st.

NSF F.)m gaA (Rd. 1o€o)
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Support Pedod: April 1, 1992 to September 30, 1995
Tide: REU: An Undergrrdurte R€s€arch Participation Program iu Computer Science

Thc RBU program in Compuler Science at Hopc Collegc p.ovid€d talonkd undergradust€s with a
meaningfirl res€arch expedoncc to cncouragc thcm to consider a camor in computer scienco res€6rch. The primary
objcctive of th€ projcct was to cxposc tho studcnF to thc tcchniqucs, attitudes, and rewad! of computer scicnce
rrsearch and to provido encouragement and dircction in thc pursuit of such a carccr. A strong effort was madc to
rccruit womcn snd minority studcnts into thc program.

Six panicipants werc sclected each year, dm€ Aom Hope 6nd thrcc fton olhor iDstitution6, These studedts
workcd witi a Hope Collegc faculty mcntor for &n wc€ks during the sumhor in lhc Hopc Collcge Computcr
Scienc! laboralory. A$as of rEsearch includad psralol slgorithms, Sedctic alSorithms, g.aphics algodthms,
machinc simulalon, devclopmcnt of tools for pamlLt softwstc devclopment, and algoritbm animation. The studenls
p€rfomcd indcp€ndent rcscarch, gave olsl prcsent&tionr on thcir worh attendcd workshops on $aduate school, and
prcp8.d scicntific pap€6 and prcsentations.
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I Summer, 1992

1.1 Recruihnent
In February, 1992, infomation about thc Hopc RBU progran was scnl to most uodergladuate Computer

Science dcpa$ncnts in thc United Statcs, W€ cont cEd as rMny as possible via the InterNet and mailed
announccmcnts to otlrcr schools that wc thought would havc good candidat€s. We &ceivcd 82 applications from
i$titutions othcr lhan Hop€ Collegc ard ? dpplications ftom Hope studcnts, After an cxtensive selection proc€ss
which involEd all thrEe of thc panicipating faculty, we cboac 6 Eludcnls to particips&, t$rcc ftoln HoF Co[ege,
onc ftom Plymouth stale Univdsity, onc ftom Taylor Univcrsity, and onc ftom the Unive6ity of Dayton.

1.2 Projects
The rcses.ch program began on Junc 1, 1992 and cxtcndcd until August 7. The panicipants wcre plac.d in

rc!.€rch te6r$, two working wilh.tch profcssor. A third member wrs addcd to onc tc{m with support ftom lhc
Pew Midstatcs Consortium, and an additionsl studcnt was funded by local funds to servc as tho sy6toms
progra$ming rssistant to all gloups.

Thc thrcc proj€c6 wer€ as follows:

An Objcca Oricnted ApplicrtiodProgr.dmer Interfic€ fo. Network Progremming
Frculty Mentor: Shirlcy Browtr€
Uodergradu.tc R6esrrhcrsr Jcnnifcr lloryell, Ming Shu*' Robcrt Wohlfarth
* Suppoftd by Pcw Midstat€s Consortium Undcrgraduat€ Resea&h Grint.

This project dcvelopcd an Application/Progrsmmcr intcrfac€ designed to suppod d structu€d apP.oach to
n€twork programming. Spcciat attcntion hss b€tn paid to thc nccds of multimedia applicatioN and to the future
requircmenb of n€twork protocols, Aft€f sufloying the cunent approaches, thc nccd was obE€rved for an interfac€
which provides cas€ of usc, extcnsibility, ad porlability. An object-ori€ ed melhod, which will mcet these necd!,
w6s proposed and describ€d. Ccltlin fcahtres of real-time applications, such as synchronization, arc not curcndy
supporled, but will be addlcssed as arals for fudler study.

Urhg tbe Computer to Viludire and Simqlrte Modds of Abstract Mod€15 of Computition
Facr ty M€nton Herbert D€r3hcm
Urdcrgndulie Rer€{rch.rs: Brlc trolk€rt, Ryar McFall

TherE arc Euny models ofcomputarion ircluding firitc stste automat q push down automata, and Turing
Machinc,s. A progam call€d TUMS has becn develQed to aid in thc consEuction and unde.stading of ihese
models. With this tool, the student will bet&r unde$tand the capabilities and limitations of a patticular model
b€4er.$e tl|e student will be able to build and exeaute specific machines in a visually manipulated environmcnt.

PbotosyDth€sis: An Object Ori€nhd Test B€d for Parallel Ray Tracing
Faculty Mentor: Gordon StagiDk
Undergraduatc Rese.rchcrs: EIic Mstthews' Mike Shield

Ray tacing has eEerged as one of the most popular techniqu€s for image synthesis. Howevor, its



compuadonally intense oature makes it practical only on dedic{t€d computer gEphic wo*stations and
supercomputers, Beyond effrciency schemes such as bounding volumes aod octrees, the naxt step appeaN to lie in
concurrent solutions. Photosyoth€sis was alevelop€d as an object orientEd lest bed for ray tracing io parallel,
utilizing existing hardwar€ and PVM (Pa$llel Virtual Machine). PVM was developed at Oak Ridg€ National
Laboratory and embles netwo*ed computeE to firnction as a siryle conputing rcsouce. Photosynthesis is a PVM
application comprisod oftwo sepadtc poc€ssos that br€ak the viewplanc into scctions for rcndering on different
processon. The diversity of P\4vI coupled with objeat oricntcd d€sign makes Photosynlh€sis very adaptable
software for expe.imental my tacing.

In addition to the research work thar was card.d out, and wcekly s€minirs which were devoted to reports
on thc rcsearch, scveral othcr activities were providcd in lhc Fogram. hofe,sror D€rshcm conducted a prcpamtion
semina for the Computer Science GRE in four w€ekly cvening scssions. The cntirE group of students and faculty
atrended the SICGRAPH Annual Confercnce togelher. Wcekly social gatherings *ere h€ld at the homes oflhe
faculty or other suitable locations.

1.3 Post.Summer Results: Presentations and Prpers
Eric Matthews and Michael Shicld pr€sentcd a paper on their work wilh Prcfessor Stegink at the A4onne

Symposium for Under$aduate Research on November ?, 192.
Two papcrs ncrc presenled at the Pcw Midstatls Consonium Undcrgrdduate Res€arch Symposium on

Novcmbcr 14, 1992, one by Ryar McFa[ on his work with hofcssor Dcrshcm and the othcr by Ming shu on his
wolk with hofeEsor Browne.

Jennifd HowoI, Robert WoNfanh, and Ming Shu pleren@d a paper at dle 1993 Synposium on Appli€d
Computing about iheir work with Profossor Brownc in lhc sufi|Incr of 1992.

Ryan McFall prcsentcd his work as a member of a panel on the REU pro$arn at thc 1993 STGCSB
Symposium. In addition, McFall snd Dcrshcm have co-authond r prper, 'Tinitc Stalc Machinc Simulgtion in an
IntrDductory Lab," which was prescnted at the 1994 SIGCSB T€€hnical Synposium on Computer Science and
included in thc Procecdings.

2 Summer,1993

2.1 Recruitrnent
In J6nua!y, 1993, we s€ot information about thc Hopc REU prograe !o mosl undergradualc Computer

Scicnc€ dcpartsncnts in the United Statcs. Wc contactcd ss many a! po6siblc via lhe InterNct and unilcd
arloouncemenb to othcr schools that we thoug[t would have good cindidatcs. We included a speaial mailing to the
Codputcr Science depafinents at pr€dominatcly minority i$tinttions and to drc minority affai$ omc€rs at major
univcrsities. We reccivcd 59 completed applications ftom institutions other than Hope College andl l applications
ftom Hope stud€r6. Afrer an extcnsirc selection proc€ss which involrrd all tbl€€ of the psnicipating faculty, we
choso 6 srudcnts to participate, thrce ftom Hopc Colloge, onc ftom Plymouth Statc Univeriity, one ftom DePauw
Univcrsity, and one ftom the Cuslavus Adolphus Colege.

2.2 Projccts
Thc rcscarch progmm began on May 24, 1993 and extend€d until July 30. TIlo panicipants wcre plac€d in

rcs€rrch teams, two working with each Eofessor. Two additionsl mcmb€rs w€r€ added to one team with support
ftom a NASA grant, and an aalditioMl sMcnt voluntccr was added to atuther group 3i a pogramming support
person. There were nine student participants in a[. In xdditiorl the pool of applic€nts for the REU program
provided two summer rc€€arch stud€nts for Professor Shirley Brownc of the llope Colege Computer Science
Dcpartmdlt who spent the sununer of 1993 doillg rcssrch at the University of Temess€e and Oak Ridge National
Laborarories on rhe )(Lib projecL Those two students wcre suppoden by fimding from lhe Departnent ofEnerey.

The th|e€ projects at Hope Colege were as follows:



Adevision and THREADS: Algorithm Animatio|rs ard Experimenial Labomtori€s for T€aching a Data
Struc0rres Course in Ada
Faculty Mentor: Herb€rt D€Nh€m
Undergraduate Res€arrhers: Wendy Barth, Cheri Borysher, Bob Chen*
*Volunteer undergraduat€ assistant

The goal of the proje.t is to implement a laboniory for the data stlctures cou$e using Ada and algorithm
visualization and animation techniques. The work involved enhances the course and conlributes to the learning
success of enrolled studenrs. The first half of the proj€cl Adavision, is an instructional aid consisting of six
algorithm animatiors. The second half of the projert consists of the development of a tool called THREADS used
to run experiments in a laboratory setting.

Adavision combin€s Ada code with dynamic images to serve as a tcaching tool for data sftuctures courses
taught in Ada. Using lhe algorithm anirnatiod package XTANCO, animations are created so students may view the
connection b€tween Ada code and the action of algorithms on data and data sauctur€s. With the exception of the
A\tL insertion, the Ada code associated with €ach algorithm appears in the display area of XTANGO.

THREADS (Test Hamess fo. Repetitive Experimcnts on Ada Daca Sfuctures) is a tool that can be used to
run tesls on data slructures and algorithms in a laboratory setting, rcporting back to lhe user some lype of
measurement of the tesl The tests are black box programs that are implemented separately, using Ada packages,
and may be testcd and run separately as well. Because of THREADS' use of Ada packages, students are exposed to
more data srructures and algorithms. Students will spcnd thcir time leeing and experiencing the effects of
algorithms instead of coding thc algorithms and corrcsponding data stsuctures. This should increas€ their ability (o

analyze the effectivencss andor efliciency of differcnt approaches to a problem.

The C€n€tic Algorithm Perallel Programming Proiect
Frculty Me|rton Gordon Stegink
Undergrsduate Rese.rch€rsr Russcll Nelson, Bryrn Showers

Tho Gcnetic Algorithm P allcl Programming Projert is a combinadon of the study of Cenetic Algorithms
and Parall€l hogramming. The Cenetic Algorithm portion of the project involves a graphical interface Program that
enhanccs th€ visualization of thc rcsults of a basic Ocrcdc Algorithm pro$am. The progam illushates a Cenetic
Algorithm which finds a path between two poinas, lubjcct to constainls. Chromosome bits r€prescnt the dircctions
of thc picccs of the path. Thc Ccnetic Algorithm starts by taldng random guesses on finding this Palh As the
slgo.ithm cycles through subsequcn( generations it evolves into a single path. The progr3m visualizes $c different
parhr Eken as value! in a color lamp. As a piece of thc path is morc frequcndy traveled the color darkens.
Similarly, as a piece is less froquently traveled the color of the pad gcts lighter. The study of Parallel Programming
used PVM (Parallel Virrual Machine), and implsmented a non-gnphical Simpl€ Genetic Algorithm program in
which seveml populations ran at the same timc, each on its own slave machine under the contol of a master
machine.

An Empiricd Crse Study of Softwqr€ Int€gration T€chniques
Faculty Mentorr Michael Jipping
Under€radurte R6€ cbers: Jonathen Beard*, Michlct Crider*, Serge Hrllyn, Nicholes Rahh
* Supported by grant ftom NASA

software integation refers to various ways of building sn infiastsucture in which separate programs can
work together. The softwarc engin€€ring community has specified and research€d several differcnt methods for
integraring software; some of thcse have b€€n specificd rs sbndards for the software community. This projeci
studies the cff€ctiveness of implementations ol two different sFategics: ToolTalk, from Sun Microsyslems'
implemenb control intcgraiion and the Portable Common Tool Environment (PCTE), ftom Eme.aude. implemenb
daca integra.ion.The projert studied the medlods, lhe feaurr€s of each integration te.hnique used' sought to
summarize experience gained in the implementation, and evaluated each method in the light of the software
implementation.

In addition to the research work that was canied oul, and weekly semimrs which wele devoted to reports
on the rcsearch, several other activities were pmvided in the progrdm. hofessor Dershem conducted a preparation

s€minar for the Computer Science GRE in four weekly evening sessions. Weekly social gatherings were held at the

homes oflhe facul(y or other suitable localions



Tho research program began on May 24, 1993 and exiended until July 30. The paficipants were placed in
research tearN, two working with eacb professor. Two additional nemb€rs were adden to oDe tdam wilh support
ftom a NASA gart, and rn sdditional studeflt volunteer was added to anoth$ grcup as a programming support
p€Ison, Ther€ w€re nine student participants in all. In addition, lhe pool of applicants for the REU progran
provided two sumfter research students for Pofessor Shirley Bowne of the Hop€ College Comput€r Science
Depar[nent who spedt the summer of 1993 doing rcsearch at the University of Tennessee altd Oak Ridge National
I-aboratori€s on the l(Lib projecl Thos€ two students were supponed by firnding ftom the Deparbnent of En€rgy.

23 Post-Summer R€sultsl PapeN and Presentations
Russcll Nelson and Bryan ShoweN p.esent€d a paper, "The Genetic Algorithm Parallel Programnhg

Projecf' at the Pew Midstaies Consortium Undergaduate Research Symposium in Chicago on November 7, 1993.
A paper entided "Adavisior and THREADS: Algoritlm Aflimations atrd ExFrimental Labomtories for

Teaching a Data Structures CouEe in Adr," was presentcd at the Argonnc Symposium for Undergaduaie Research
on Novembei 5, 1993 by Wcndy Barth and Che.i Bowsher on thei work with Profossor D€rshem.

The four students who worked wilh Professor Jipping presented their results in a tcchnical sympolium at
Langley Space Flighr Cent€r on October 22, 1993.

Summer, 1994

3.1 Recruitment
In January, 1994, we sen! infomation about thc Hope RBU program to most underyduate Computcr

Science depadncnts in the United States. We contactcd 3s many as po$iblc via thc IntcrNet and mail€d
announcomcnb to other schools that wc thought would have good candida&s. Wc includcd a spccial mailing to the
Computer Scionce dcpartmenb at predominatcly minority institutions and to thc minodty ttraiN omce$ at najor
universities. The majority of contacls wcr€ nadc on tlD intcmet. Forms w€r€ made available on lhe World 'Wide

Web and via FTP. Announcemelts werc distribut€d to the USENET ncwsgroup Comp.Edu 8nd to vadous other
lista. wc reccived 65 camplcted applications ftom imtitutionr othcr lhan Hopc College and 12 applications ftom
Hope studcnts. After ao crtensive selection process which involved all thre€ of the participating faculiy, we chose 6
students to pal1rcipatc, thrce ftom Hops Collcge, one ftom Sr Joseph Collegc in lndi6n4 onc fiom Susquehcna
University, and one ftom tlle Haverford Collcge.

3.2 Proj€cts
Cr€athg en Int€grat€d Cotrcurr€nt System DesiSn Envircnmmt
Faculty Mentorr Mich$el J. Jipping
Undcrgraduat€ Res€.rch€rs: Mik Crider*' Sergc BaIF*, John Duperon, He5ther Mh&
* Supportcd by gant ftom NASA

The overall goal of the research project was to develop th integra@d set of tools capabl€ of designing and
evaluaring panllel system software in the context of vanous pamllel hardwaE configumtions. The research
continucd wo* st rted by th€ principal iDvcstigator as pan of a rese,Ich tcam at NASA lrngley R€search Center
invcstigatiry tool integration mcthods and at Hopc Collcge otr p allel softwdrE design tools.

This work was thc second part of lhe overal proj.tt, beginding to iovestigale and constuct an integated
design environment. The environme design philosophy, its componentJ, and th€ way lley inlegrate together and
with existing tools werc devetop€d. spelificaly, a graphical uscr int€rfac€ to an htegated tool envircnment was
corsEucted along with a tool to scek out atrd correct anomalies in palallel prograrn code.
Algorithm Visualization ard Admation
Faculty Mentor: Herbert L- Dershem
Undergraduat Rescrfth€rs: Ch€ri BorFh€r, Darrick Browr

The ovemll goal of this project is to implement a laboratory for the data surlctules coune using Ada,
algorithm visualization and admation kchniqu€s, and algorilhm measurement using a tool called TI{READS-
Manuals have been developed to be use-d by studenis to guido lh€ir work in lhe laboralory. The work don€ in this
project enhancqs the couse and coltsibutes to the leami4 soccess of the enmlled students.



Previous work on lhis project includes 6 completri dgodthm animations and a basis for lhe THREADS
program. The previously created animations include linkcd list, infix to posdx conversiotr, binary ree insert and
delete, AVL tree ins€rtions with roiations, splay tr€e zig-zaga zig-Agroranons, and A\'L single and double
rotatioos. Previous wo* on THREADS included the creation of the interface and fundamental progam routines.

The philosophy us€d i developing the laboratory maintairs that individual laboratory sessions be closed,
use Ada packages, involve algorithm measuement experiments, and make use ofalgorithm animation. A closed
laboratory means that collectively, all students have a scheduled time to work in the lab setting. An insrructor is also
pres€nt at this time to aid and direct their work. Many of rhe Ada packages are alrcady d€veloped, and any packages
that do not already exist can be easily implemented by the students. Thus, more dara structures can be covered in
tbe course. The animations h€lp students become mor€ familiar with algorithms and the experiments allow students
to experience different qualitiss of the qlgoridms.

Elcctric Darwinism: Finding 8tr Id€d Path Ushg G€n€tic Algorithrns
Faculty Menlorr Gordon A. Stegihk
Undergraduate Res€arch€rs: Deborah Kaplan, Nick Slrger

Our progmm, Road, is a g€netic algorithm designei to evolvc the best possible path between two
"houses". The initial population of paths is a selcction of chmmosomes in which each randomly gen€mled allele
corresponds to the instruction to movc one space "east", "northeast" or "southcast", The fitness of the path is
detcrmined by tlle disiance betwe€n its final destinatior and its intended goal, and by the area berween rhe given
path and thc sFaight path betw€en the two houses. Along thc path are obstacles which try to hinder rhe line fiom
r€aching ili givcn destination. The hindcring objccas are randomly placed on the screen;cach type of object (a
"villagc", or some "tenain"), has a set value by which it cffects fitness. As thc "roads" run, the program gaphics
producc a visud rcpresentation of the algorithm. By imitating n6turc's methods of improvem€nt, our program
dynamically optimizls the route betwccn thc two houses.

In addiiion to the research work that was c$ried out, and weekly scminars which werc devoted to reports
on the research, social gatherings wcre held at thc homcr of the faculty or olher suitable locations.

Tbe research progmm b€gan on May 23, 1994 and extendcd until July 29. The panicipants were placcd in
research tcams, two working with cach professor, Two additional mcmbcrs wcre added to one team with support
froh a NASA grant. Therc wcrc cight studcnt panicipants in all.

3.3 Post-Summer Results! Papers and Prrsentrtions
Cheri Bowsher and Darick Browo presenLd the results of their res€arch at the Argonne Undergradua6

Rescarch Symposium in Nov€mber, 1994.
Mike Crider, Serge Hallyn, John Dupercn, and Heather MinE presented the results of their reseafch at the

NCUR melting io April, 1995.
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