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NARRATIVE

1 INTRODUCTION
itroDe CoUoso is a four-yqar libeBl arts colegp dedicatod to oxcol9nce' The Scienc€ Division at gope

Co[ecs is one of lh.-stson'e$ divisions of ils kind at any four-year college. Hope Crllegp was the site of d'" lext

oado;l ne€ting of the C;uncil od Und€(gradaF RosoaIch in 1992 and is tlle recipie[t of a rocent majo! gmrt

&on lho Kolbg; Foudation b #,b imFove K-8 scionce and rnatlEmatics educ{tiotr as 11€ll 8s gmnts from

shelrrun Fairchilt Foundation and the Kresgc Foundation !o fund m4tor equipment flnchasos.
The faculty and adroinisradon of Hope CoUege bolieve le{oatch participolioo by und€rgraduatr's to be a

c.itical oomponent in the raining of funre scieotisls AI of the scienc€ deParments at Hopo Colege offer
independeni study progmms involving srudent rsso!."h fo! which aaadomio crcdit is awaded Outstanditrg majors
aro oncourage<l O continuo lheir lesegrch on a full time basis during lhe summer monrhs. For $e past dre4

summe.s, d;e Computer Sci€trc€ Depattrnent has b€en one of four llopc Collego soioncc deporuneffs wift REU

sumrne. Ese{roh ptograms. In addition, dle depargnont has had two strdents patticipdE in suamel REU proi€cts at
other institrtions.

Hopc Colegg has a long tsadilion of undergraduats rEsearch in tlrc scie&os. The Colnpubr Scierlce
oeportmentias become a part of lhis radition' A recent rtudy indicated $ar Hope was the thild most Foducdve
instiultion in CofirpulEr Sqienc! rcsearch from among tho 48 institutions in lhe "Obodin goup' as mqsurgd by
publications in dDpedod 19?-1987. During lhe f3 yea! poriod ftom 1981-1994, the ComPut'r science
fupargnent gnauitea rgo nqjo6. of thos€, 34 8[rnded graduat or Fofessional school and 164 panicipatrd in a
RcsaarcMn&pendoot S$dy colqo during the Acadonio ye€r.

tDsliuttiooal Suppott HoPe Colloge srongly encoumg€s flrulty^fid$t col8bq8tive reseerch'
Undergndulro r€6€drh wilh NSF support was aadld out by moro lha'' 70 stxdonts during-fi' summ€( of 1994 in
tlro doportments of Cornputer Sci€oce, Physics, Mahematics, Biology' and Chenistsy. IlNtihltional suppoft for
collaborstive rqsea$h oulstte of tllo soienges has incrca!€d by tho ostablistmeot of a Pre,side$tk Discrotionary Fund
for this purporo.

2 RESUI,]TS FROM PRIOR NSF SUPPORT
Grant Numbe!: CDA-900118
Arnount of Award: $86,550
Support kriod: AEil I, 1992 to seplember 30' 1995
Title: RBU: An Unde4taduaio Resraich Partioipation Plogun in Computer Scionco

2,1 Summer' 1992

2.1.1 R€cruitment
In Februaly, 1992, infomalion abou! the Hopo REU ptogl:m was senl trc most undelgtadulto Computer

Sciencc &.pafinents in dre Uni&d Slatrs. We contacted as many a! poasblc via lho l eiNet and mailcd
announccments lo othor schools that we dbught would havo good candidatls. We rEceived 82 applications ftom
insd$tiong olh€8 dutt llope Collego lrd 7 applications from Hopo sntdedts. AfilI 8n oxtensive relcclion procoss
which iovolved all firee ofUF psrticipating faculty, we chode 6 studonts b paldcipate, thrco ftom l{ope College,
ono ftom Plyrtloulh Stale University, ono tom Taylo! Umvorsity, ard one ftom tho Uniersity of Dayton.

2,L2 Pmjects
Tho res€€rch proglam begrn o! Julle l, 1992 aod extended until Augus! 7. TIle panicilants wore placed in

rEs€arEh t4ams, tvro working with each Fofe,sso.. A lhild member was atlded !o one toam with supporl ftom the
Pew Mdstates Coosonium, and aII additional s$rdent was funded by local fi$ds !o sorve as lbe systems
progmmming assistant to all goup8.

The thte€ paojects werc as follows:

Au Object Ori€nt d ApDlicationFrogrammer Intprface for Network Progr&hmiDg



l?Tjl#S::'f$J:l*lsoliennirer noweu, r'lrins shu', Robert wohrrarth
lii#J uv p"* r,atasates consodum Unde$taduab Re'search cranL

This project developed an ̂ppu**iffiffi"t-i""J""" dcsigncd to suppon a sEuctmd approach !o

n"r*o,t pGl'''ine. sp""iut "f 1":1y-Hi"f.:*lmm*n*fmm [,T frffi"
(€ouirEmenE of netwo* protocols Aner surve:
which Dmvides case of use' oxtenslbdrly' anq Po;b iry An obj;r-orien@d method' which.will mect these ne€ds'

wss DroDo6ed snd dcscribed' c"*i" *t** 
"itJ'titit" "ppli&rions' 

such as synchronialion' fie nol curcndy

.J*ooiifi t"* r u" 
"oatt*sed 

as areas for fu(her studv'

Usins the Computer to Visualize atrd Simulate Models of Abstrsct Models of Computatiotr

[''.".1'l*Hlj."j;H]fi "?i,*J"u"luro*".r*,""*"'u"The@ are nany models or 
"otpoou*'i""i'iittJii"ite 

stac automau' pushdown autornao' and ruring

Machines. A program callei tnas rras- oeen Aeverop"a 6 uia i" rrte **ttu"tiol-i:1-Ti::yot* ot **

models. With tiris lool, lhe suoent *ur ocLre' trioersiani tle capauitities and timitations of s panicular model

b€cause $e sudeft will be utt. ,o uu,ro 
"no "rJirlp""lrr" 

m;hines in a vis@ry manigdatcd cnvircnmenl

Photosvllhcais: Atr Objec! OrlentedTest Bed for Parsllel RsyTraciog

Facultv Mentor: Cordon Stegirk
i,iT*#"i,"i"n*.*oers;Eric Mstth€ws' Mike shleld

Ray Eacing has emerged a' ont ot '" tnoti pop"l"t t€ctmiques for image'synthesis^ llowever' ils

comDuladoEuyinrrnsensullom,Kcsltpmcucalonlyondedicatedcomputergraphrc'worksl!tronsanoliffio"i,l. -*r""a .""'T"{ "Tl.TfHiTHf;'*HH?:tf"ffi ,T'"n:ffi',:m.f *'
ffiffi:f,1u":TftT#""":$'Ji'tffi;fiffi"#""i-i'nJ-p-vt'r*aso'"etop"a:rournJag"r"'ionut
kbolalory and enables nevo.r"a *.pu,"r, a 

-zuJu* 
os a srngle computrng resouce.?_hotosyn$esis is a PvM

aoDlicarion comprised of lwo '"putt ptotoi tltuiitJtf'e nilwpbnc ino-sections for Endering on differe nl

D;ocessors.,Itc diversiry ot evu coupro w,i oif-ci oionrel oesiln mans enotosynthe'sis very adaPtabls

softwalc for cxperincnEl nY tmclng'

In 8ddilion to ttro ro$a$h work $ai was csmed out' and wc€kly senina$ which wetp dgvoted 10 loports

on dre rcs€3rch, sevent orher 
"criuiri". 

w"re pHia.a* iti" plogtu 'nir"t*t nt*em conduc@d a EEpamdon

scminar for thc compurer scienc" cnr * ro'*i"i-riy euenitg 
-sesio* 

n" coute€roup of s$dens and facully

atl.nded dD slGGt{APH Annu"t conrt'"n""iogJJJ weedy social gathetings were held at lhe homes of lhe

faculty or otber suitable locations'

2.1,3 Post-Summer Results: Presentations and Papers

Eric Maltllcws 8od Michael Shield presented al)aryI-on dlcir work with Pofessor SEginl at the A4onne

srtoosfiiot u"a..g"aua!r Resc€rch on November ?' 1992'

Tvo @Der6 weIE presenra ar u'" pe* ttlia"t"tet Consortium Undt{graduatc Rescarlh Symposlum on

***t"lii,Tffi, J*ii iy"n 
-r"r"ru[ 

o"-rti" *-oit 
"itrt 

Profossor Dershem and the othcr bv Ming shu on his

""'* 
-'T.ffitfffr3:ilffi0* yohlfail, and Mins shu preserred. a !a er a! dE 1993 svmposium on Applied

compudns abour their work Yf$.T-f:::":.8"'ilH#Ti^1#iil;:#u o,"gran a! rre ree3 srccsE
Rvan McFall Dresen!4d nls worK a

s".*.,il1i,iffi"i, t"*"ili 
"ia 

n*"r'lrn i""i --""o;red a paPer"'Fim@ sute-Machine simulation in 3n

InEoduclorv t b," which was p**t* t' tft" ie94 SICCSE Tech;icll Symposium on Compuler Science and

included in dle Proc.adings'

c:z



2.2 Summer' 1993

2.2.1 Recruitment
In January, 1993, we s€nt information about tho Hope REU proglam !o most udergraduale ComputEr

Scien@ deparmdts in $re UniEd State's. We conlaqrd as many as possible via the IntrrNet and mailed

announcenens o orher schools that we thought would havo good candidatcs. we included a special mailing ro the

Comf.tcr Science departments a[ prealomfualely minority institutioDs and to the minorityaffaiN officers at major

univirsitios. We received 59 compieted applications ftoo' itrstitutions other tha[ Hope Collegg andl I applications

&om ttope stuaens. After an extensive selecdon process which involved al1 three of dle palticipatinS faculty' we

chose 6 ;ndenls to panicipatE, fire€ Aom Hop€ College, one ftom Plymoulh Stalg Univelsily, one ftom DePauw

University, and onc ftom lhe Gustaws Adolphus Colege.

2.2.2 Prcjects
Tho r€sesrch prograrn bogan on lvlay 24, 1993 and extended until July 30' The panicipants woro placed in

rosearch teams, wo working with €ach pofossor. Two sdditiooal motnbers werg added to ono t am with suppolt

&om a NASA 8rant, and an additional studeot volunte€r was adaled lo anothor goup al a progamttrlng suppon
person. Ttoro ierc nino stude pafiicipa s in all' In addition, the pool ofapplicants for lhe RBU prognm

orovided two summer research sqld€nls for Profe'ssor Shirlgy Btowne of thc }tropo College Computer scieNo

bepartrn.nt who spent the sumng of 1993 doing rcseatch at te Univo$ity ofTennes!€€ and Oak Ridge National

Iaiorotories on tllg )<Lib projecl Thoso tvo stude'ts wore supported by funding from the Dopartrnent of Energy.

Tho lhre€ projocts 8l Hopg Colloge werg a! follows:

Adivlsloo lnd THREADSI Algorlthm Animatlom atrd Expedmental Ltborstorles for Telching r Ilai'
Strucaur€d Cou|€e ln Ada
Faculty Mertor: Herbert Dershem
Undergraduate Resesrcher$ Wendy Barth, Cheri Bo*sher, Bob Chenr
*Volunlelr underStaduato Sssistant

'Ite goal of the projcct is to implomont a laboratory for the dala sEucurcs couse using Ada and algorithm
visualization ;d animation teahniques. Tho work involved enhances lho course !n6 canlibu6s to lho l€gming

succrss of cnolled strdents. The first half of $e project, Adavisio[, is sn instsuctional atd consisting of 8ix
atgorithm animations. Tho secood hdf of the Foject consists of the dovelopment of a tool called THREADS used
io Iu[ €xperinonls in a labdatory setting.

Adavilion combins! Ada code with dynamic inages to selve as a lcaching tool for alata sultcgues cou$€s
ought in Ada. Using tlle atgorithm animation package XTANGO, snimations are crest€d so students rnsy view the
connection belwe€n Ada cod! and ttF action of Slgorithms oo datr and data stsucures. Wi$ the exa'eption of tho
AvL insertion, fio Ade codo associsted vilh each algotithm sppears in lhe disPlay orea of XTANGO.

'nIREADS (tost Hrmqss for Ropetitive Bxporimen6 on Ada D8a Sfiuc0res) is I tool ftat catr bo used !o
$m tr6tr on data stuctures and algoii$ms in a labodory setting, ropqting back to tho olcl some type of
measurenent of the tcst. Tho tsst| atg blsck box programs that a$ implemotlied s@arably, using Ada pactages,
and rnsy be tgsted and run sepamtely as well. Becauso of THREADS' use of Ada packagr't, sfidents aro gxpos€d io
moro data sFuchrres and algorithms, Siudents will spend 6ei! tine seeing snd expedercing lhe offects of
algodtlms instead of coding the algorithms and corresponding data sEuctuea This should inqease drcir ability to
snalyzo tho effecliveness andd effrciency of differ€nl approaches 0o 6 ptoblem.

The Gorctic Algorithm Parallel Proglamming Project
Frculty MeDtori Gordon StegiDk
Undergrrduate Researchda: Ru.ssell Nelson' Bryan Show€rs

The Generic Algolidm Paralel Progranming Project iJ a combinalion of tho slrdy of Genetic Atgoithms
and Pamllel Prcgramming. Tho Cenotio Algodthm pottion of ttle ploject iovolvos a graphical intrrface program that
onh!trrrs tho visualizslion of tho results of a hasic Genetic Algodthm program. The progatrI illusEalrs a Genetic
Algorithm which finds a palh betwe€n two points, subject to constrainls. Chiomodome bits rel'resenl lhe dir€ctions

c-3



of rhe pi€c€s of tho path. Thc Gerctic Ngoridun stans by Eting randor gut's6q! on 
!tldiS'*-ead! 

As $e

slsorithm cycles rhrough suor"qo"nt g"nouoo*iloioii* into"a singlo parh. ne program vi$aliz€s he diffe!€nt

Dsrhs nken as values in a cltor 
"anp. 

ns a par.e oi ttre path is morg ftequeffly Eavcled tlle co16 d'rkons'

ifi-r*fr ri *ili, r"* rr"qo"nriv ut*ia ri" "oi"t'JG 
pq'b s"rrt-qhq'The srudv of ?a'a[el Prcsrammins

"J-pVfrf?"*ff"f 
Vi*"f Machinel, and implemented a non-Smphicd Siople Genetic Algorithm o'ogram u

ffii *"";-*n"r"ti"", '6n ar dle same time, cach on its own slane machirp under thg clntsol of a rnaster

A! Enpftical Caa€ Study of Software htegntion TechDiqu€s

Focultv MeDtor: Michael JiPPing
;;;";i#;; ii;;;;"heriiJolarmn neara*, uichael c dera' serse Hdtvu' Nicholas RshD

* SuD;r@d by elant kom NASA
"tt_'i"r,*"i"L"g*,i"n refem !o vadous ways of building an infrastnrcue in wtich,sepdate prograrns can

**r,e"il. ih" ;E*"" :l*T"*,Tq1,#,tr;g|;Hiffiffi:"#i"Jtriil:Tff".'f
inrcsrating softwarq some-d 6:* ml:YTff;i;#niJrrio, 

i*rr"rr aom sun Micro.vsre ms,
studtes lbe otfactiveness of implemetrEuons or

ilH;il.;;;i;;;rioi ano rrre pona'e common rool Eniironmenr (PCIE), ftom Emenud€, implements

ffi;;;;ffi;o;;*t studied $e mdhods' $e feaues of e&h inrgratioo bchnique us€4 sought to

srxNnarize oxp€rienc€ gainao 'n o" -plet"nta'ion' and cvSluabd esch mehod in lhe light of the soft*arE

irnplementation.

In lddition to tho resesch work llrat was csrrie.l ou!, 6nd we€kly somin,rs which erc devoted t]c r€pons

on rttc r.Ja]6,-*""era oter aclivides wcrc povidcd in the progrun fiofessor Dershern conducl€d a prcparauon

;;;;;;;a;rp"- Science GRE in four weetly evening;rsions. Weckly social gathennss were held at the

homgs of lho faculty or olhsr suilablo locations'.,"'.'". " 
fi;;;;ilcr_ uogan on May i,4, tS93 and eironded untit Juty 30.The parrioigants rvae placed in

*".h ;:;;;dt witrLctr professor' rwo sdditional mdnb€rs welo sdded to one tqam wilh support

iili-"ilFi iiani,anaan tadidonal studcntvolunteer was add€d to ano$er group as 8 programrning suppon

rErson.Tholgwereninestudon!parucDanlsusll.Inaddition.lhepoolofapplioasforheREUprogItam
fiil; ;;*;;;."*t *uaents ror p.oiesso, shirley Browne of dro Hlpo Colloge computq science

6;;;il;;;;G;d; sur"rner ot rps: do;;;r';h ; the univeNirv of re$tess€o and oak Ridse Nstion6l

iifi''rtli i,iiGEiu p.:." rh*o *o tutS*s *ore supportd bv funding from lhe Departnont of Energv

2,2.3 Post.Summer Results: Papers and Presentations

Russell Nolson and Bryan Showers Fesented 8 pap€r""fhe Genelic Algorithm Paralg] Prograndung
p,.t*r,, ;;i;;ilft;;s c'onsonium uifrg.aouari lLsearch symposium in chicsgo on November 7' 1993'
""*';;;;il"ndavisionand'IRE"ADS:AlSorithmAnim;donsandExperimenralLaboratoriesfor

r*.r,ir,"liHs-^.*"" co*se in eaa," *"s ptes"nai at tho tugonne Syrnposium for Undergradua@ Rescarch

;fr:ffi;;; 
--rr3 

;; w"iav s""l' -d choi go*sher on lhoir wort with Professor Denhem
"'.-'-''iir"r"i""t"a"i,swtrcwo*eawitrfiiessorJippingp&s€.drhoirresulrsinatechnic€lsymposiumat

Langley Space Flighi Centor on October 22, 1993 '

2.3 Summer,1994

2.3.1 Recruitment
In January, 1994' we sent infomation abou! the tlope REU Fograrn to most undergradute ComputE

s"t""* d;;"ffiil1; * iiniai stotot' w" 
"on*Ed 

as manv !s possiblo via- the Inte'Nc! and nailed
"ri'oil""i"* . o,rt" *hoob rrrar we droug'hi w;d .tt"." sd A^q*f:.Y:11"]:y-a spe'cial mailins to the

Computer Science dcpafine$ts at preoomrnaity rninority insliulioos and l'o the ninoriry!ffairs omceis at major

i-iii**. riii.qj*ry of conais wero made on thc intemci' Fcms wer€ nude available on the wotld wide

web ard via FIP. AnnouncemenE weie orsuibuted to the USEMT newsgpup Colop Edu and to vadous oth0r
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listc We rcceired 65 completed sPplicaiions ftom institudorl| other lhan Hope College and 12 aPplications fton

ff.* rora""i". m* * 
"it"*ive'iptection 

ptoc.ess wliotr iNolved a[ dy€e of drc pdrdrcipatiog frculty, we chode 6

sroiinrs m pstciparo, ttoee ftom llope couege' orle fron sL Jo6€ph colegc in Indiana' one ftom susquehora

Universiry, and one fron the Har€rford CoUege.

2.3.2 Pmj€cts
Crestirg eD Integrated Concurre System Design Envhoiment
Faculty Mentorl Michael J. Jippitrg
UBdergraduat€ Reeeorche$: Mike Crider'' S€rg€ tldlytri, Jobn DuperoD' Helther Mintz
t SupporEd by grant ftom NASA" mc ovimtl goal of trrg resesrch project war to davelop an inbgatod set of toob capoble of designing ad

ovatustirg psrtllel system softwarE in the corlbx! of various parglel hsrdw8le confgurarionc' The rcse'rch

cormuea-wort starteo ty the principsl io\€stigator a! Frt of e re.lerrch taam at NASA I"ingley Rrsearch ce$tel
invostigating tool inteFation methods and 8[ Hope College oll pamllel softvra& de'sign tools'- 

Ttris wck was ttle second part of dle ov€ral projecL b€ginning to invostiSab and c'nsfucl 8n illegrated

desigtr crvimnmenL The envionment design philosophy, ils compononb' ard tho way they integmle t'og€6er and
wid! existing iools wer€ devolop€4 specificdly, a graphical us€ri rdscr io an intf€flrd bol mvironrnelt v/as
consEuctad along with s tool to $e€k out and conect snontlies in parallol program cade.
Algorithm Visualizatiotr rnd A nstioD
Facultt Metrtor! Herbert L' Dershem
Uld€rgrrdurte Resetrchers: Cberi Bowsher' Drrrick Brclrtr

1!c ovcrall goal of lhis projett i! lo implemqnt E laboralory for dle data strucn|trs co|rse using Ad&

algorithm virurlization and antn4ion teclniquet, &d slgqithtn meorur€Eto using I bollrllod THRBADS'
M;Dlalr have baen dovoloped to tio ulod by students to Suide thcf 1{o* in dto laboratory. Tho wott donc in dds
projoct rr lllrclr the courso and oontsibutec to dle le€ming suoa$s of d|c onrolled snrdcnl8. - -

Pllvious work on this ptoiect includes 6 complo&d algdihm snimations and a bssis for drc THREADS
progrsm, TIle prcviously ctlttcd animations includo link d list, it{ix to posdx oonveBion' bin!ry !€€ insrrt and
aaJto, ,tW tcc insenions with rotations, sllay r€€ zE-zag ard zig-zig robtions' ond Aw lbgle and doublo
mtrtion& hevious wort on TIIREADS included the creatiol of fie intcrfac! and fundamentd progDm ro,tinos.

The philo$ophy uled in deveMng lhe laborstory nuintsins that individEl labo.rtary sessions bo closed,
usc Ada pactages, involvo algqithm measurengnt cxporiments,8nd make usc of dg6ithm.animation A cloaed

Ufoaory means tlut collectively, all students havo 8 scheduled tirne !o wort in dE lsb retting. An instructo! is slso
prosenrtthir time to aid and diEct their wort Msny of the Ada pac.kages arq rlre'.dy dovoloped, and rdy packages

iha! do not alre€dy cxiri cin be elsily implomonEd by tho 8tudents. Thus, mors data sbuctur€6 gan be covercd itl
dle cou$4'Ihe aninstions help sddents bocome morc fatnilior with algorithms and the experimenrs allow stude$h
to exp€rience different qualities of the algorithms.

Elechtc Drrwl $n! Findirg a! Ideal Pafh Ustrg Gerctic Akoritbms
Frculty Mentof| GordoD A. St4gitrk
Urd€ryrrduate Redcrrchers: Deborah Kaplsn, Nlck Slrger

Our prognm, Rosd, i! ! 8€nolic algodthro dosigned b €volvc dlo bost possible path botwcon two
'houscs", The initi.t populstion of paths is a selection of chromosomes id which c€ch rudomly g€nelstfd alele
conosp@ds to tlte instsuction to niovo ono spac! "oast", 'hoflherrt" or'houthersf'. The fitness of the path is
detrdnincd by dle dbtance betwee$ itr final desti.atio[ and ils int€od€d go€1, and by thc a!€a betwe.r the given
pdft ad tlle straight paft betw€en the trr'o house6. Along lbo path at€ ohshcles whtch try to hindrr dle lin€ ftom
r€oching ta gtver dostinstion. Thc htndrring objectJ stE nndomly phred on dle &r€etr: esch typo of object (a
"village', or some 'tonain), has d soi lalue by which it cffecB frhess. A! dto'!oads" rutr' lhe program graphics
produce a visual &p.esentstion of tlle algoritlu!. By imihting nafi€'s mofnds of imFoveoent' our Eoglam
dynarnicaly optimizes lhe rcute betwe€n the two hooses.

In addidon to tl|e rcs€arch work lhat was crrried ouq ard wa.elly semina$ n'hich were devoted to rcports
on the rosearch, social galheringt wt[€ held at lhe homes of the flculty or otl€( sultable locatiors.

Tlrc losearch progran belran on May 23, 1994 and exleded until July 29- The partisipanls \\'€@ placed in
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resegrch t€ams, two working with each pmtessor' Two ad'litional memb€rs w€{e adtled 0o one team with suppo(
'fiil'"ililIi-" 

rn*" werc eishr sldenr Participdno io all'

2.3,3 Post'summer Results: Papers and Presentations

Ar tlrc rime of tlle 1,,,ritirlg of tlis proposal, no presen"flt-9* F". ^u9,"-ulhough each team $

p*"trli, 
"'"t*r',-t 

,t'* *o'i fo' p'ut"nt^tion auring lhe 1994-95 academic year'

2.4 BibliographY
the folowing is a biblioglaphv of publicauons and presePd"I l"rn ry-lf:Y^Tears 

of lhe Hope

collego REU Compulor s"i"n"" p..;"", * ru i*#liorJpr"iuoton or,rtit p.posal o&ers are planned for |he

ned fuolE.

2.4.1 Pap€rs Presented
McFall*, R. 1992. Using the Compu|er !o Visualizg and SimuLare Ab$ract Modols of Computadon Pew

Miarooi'i""*ia"t ij"a*s"i'uae Researct' svmoosium Grinnell' IA ' ocrober

shu*. M. 1992. An objecu"*- epi'ioi'i"tVptgrammer lnterface Pew Midsotes consonium

unaueoauarer'eryagr s;Ttris;f#'tfuvn$esis: An obje'rorient€d rest Bed for Parsllel Rav

*"'*'^fi1;\tXft;$g4t61K[-l"t'ffif.$jH-'&n.dAppricltion*rosnrnmerr €rraceror
No*o*'fi e,""l-'n;;Sn:f m*t:f :ny,*:,r'1ffi j5$i',H;*","n""**"*,",

""**ffi :!l:l"f lk:,il,Umi**";',run';*m,*rufi 
'ffi:Si';il**,*

co*oniuiinoergtoouaoReseatch symlosium chicago' IL'

Baah*. w.and c. Bowshet 
"t 

io"viti""ltlriHREADsI Algori$n-Animauons and Experimenl'l

kboratories for Teaching u ouru Srutt** ioi'" in Ada tugonne Symposium for Undetgndua!4 Reserch

tu8o*"*omt. 
H tgg3 Algorithm Animrtion for Data struptues' Unittd sla!e'! Air Forco Acadetny computtr

l"-"- !fi!;",-oi,!ifr 'fffi*Q"u*:ii:#1ffi*r.'ifi [['ff''* "o' o"oo*'o
t"*"rilHllH:Ifilff.t3-Til#i; tr";ffi ii'nutarion-in in rnrocuctory r'ab srccsE
t*r,"riitio"li"t "" 

C"mpuler science Educadon Phoenix' Az'

2,4.2 Papers Published
go*"11*,1., R. wOhlfanha, snd rvl shu*. "An objectoridred APplication/Prc^granmel Intr|face fol

N"**r'ilirt'titg,; it"""oris of the 1993 svmpotiun * 1p4"9 c"tl"-11i.'-ll]1
McFall*. R. 8nd H Dor$cm o'nitt lii't"richino simutation in an lntroducory t'b'" slGCsE Bullelin'

26,1 (1994)' PP. 126130'

3 NATURE OF STUDEM AqTIVTTIES

3.1 Studentlnvolvement

Tho siudent participads in tlds ptojes will bo oxpeclEd lo -t!"nd.l Th*y-9f-4: 
bo|rs per week fot 10

""*" " 
,il tilJtJriptjtit to wtrictr tioy are assignea Lach srudent witt berssisned a fac[ltv mentor' rwo or

more sntdents boing sssigne'd o *tn t"ntl'i-o *6*ing as atgan' E€rly in tlle-Pro-gram' the suibnls will work

closelv with their menlors, o* as '"v ett-*;;i;;;tli"y wlll be encoomged to work more independently Each
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srudentwilldoliblaryrcsearchinadditiontothelaborat]oryresearchsothattheybeco'nefamiliarwitht€chniques
for sea$hing and using rcsearch liErature.

3.2 StudentOrientation

TheP.I.willserveastheProgranrcoordinat]crandwillbo'espoNibleforalofdleadminisEalivedelai]s
includinghousingarEngements'stipendpa}4nent!,mentorassigoments,schedulingofstartingdat€sforstudents'
ttre seniiar program, organizing soaial activities, and subnission of progress repor6. It will be particularly

important for th; P.I. !o Fovide a4 otientation !o the campus add lhe deparment for the rcn-Hope student
participans. a[ sodens will receive an orientalion !o the dcpa4mental labomtory facilities, both haldware and

softwate, and lhe library facilities, patticutarly the use of various res4rch tools.
During the oriintation period, each menior will also provide her students wilh the particular information

needed to carry ou! the assigned project.

3.3 Weekly Seminars

Each we€k a semirar will be hold which will be attended by all sudents and faculty. Early in the project

Deriod'eachstudeo|willDresen!oneseminardgscribinstllonatueoflheProblemboinginvestigaledarda
proposed research plan. At $e end of lhe projec! period, each studenl will present the lesults of the lcscarch project.

In addition to tlEse sodeltt plesonlations, othor seminars wil include faculty preseltations on lesearch
methods, lechnic€l w'iring, 8nd tho tts€ of vadous computel rcsources. Also, Hope alumni who arc curendy
auending gmaluate school in Compuler Science will prcsent semiturs and informally me€t with fie res€arch
stualenls !o doscribe lhg nature of gaduale sludy in Computel Science.

3.4 Research Projects

The problems descdbed below represent res€atch interests of Hop€ faculty that could be made available to

undergraduate students as research projeals in this progmm. Bach projeci describgs how a student could
mearingfully padcipa@ and is designed to rcquire the sludent to apply experience and information gained in formal
classroom instrucdon,

Project L Probabilistic and Parnllel Techniques opplied to the c{nshuction of two'dimensional Voronoi
diagrams
Herbert L. Dershem

Not until recently havo sgrdies appeared introducilg parallel consrudion of Vorcnoi aliagrams.l 2 3 4 Eve[

less has b€on done in tho applications ofprobabilistic techniques !o the same problem: We propose rtle
implemeltatiol of basic lools fo! tho consttoction and display of Voronoi diagrams h two dimensions using lhe

two classical approaches, divide-and-conquef anrl sweeplineT followed by the study and implementation of parallel

1. A. Aggarwat, B. ChazFUe, L, Guibas, C. O'DunlaiqutdC, Yap, Ptoc 26th IEEE Slmp. Fouttd Com-
pul.5.i(1985)

2. H. Dadoun and D.G. Kirkpsfrck,Proc. 3rd ACM Srnp. Comput. Geon,ogn)
3, O. Schwarzkopf, Pruc.6th Aiiual Sltnp.ThAor. Aspects ofComp Sci (1989,
4. R. Cole, M.I. Goodrich and C, O'Dunlaing, Atlonakt,14 guages, and progr@nmlng, Proc. of 17th

A,uual SJnp.(r990)
5. L.J. Cuibas, D.E. Knuth, and M. sharir,, ulor?ald , Lanquages and YoyamminS, Proc. 4lTlh Anwol

srnp.O990)
6. M.I. Shamos and D. I{oey, Ptoc. 16th IEE Sltkp. Found. Comput. sci.(1975)
7. SJ. Fortune, Algorit t t'co 2Q)1153-174 (\981)
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and probabilisdc approaches We will slso apply |he same Fchniques ro the solution of rclaEd problerns such as

Delaunav Eianguladon aro uo0vex rrurN
""--''itp-rJt*"ro" *ill be done using the suN sPARcstations and Transputers'

Paoj€ct 2: Client Design for NehYork Searching

'ottt"' 
t i:Lff;*.." ,o network resouces will requte a tronsiuon from a browsing .o-a-se€rching paradigm

c*r_, il;il:i;;;il; b.*s"rs, ,uct o" Mooic, iie oriemfd lowards browsing and Provide orilv galcwavs lo

ii,.i,","r..1, *,r'* 0,'',1"*1"9 *tf : :":#ikl m:lll,'U*; m** i':ffi;ff ffi:t" 
*

'rser b faced with a variely of search inEnaces

services.users are given lirLie gudance m rormularinc ouerie; and lwically have no way to evaluale $e

effecdveness of a search (e g , wnemer a searcririii iriuccussfut hrause no lnformaoon was svailable or b€cause

t*oo'opfrf, 
H;#ntliltff"lTf'i*'** "tn"!ive 

native sealch suppon rot www clienB Tl'e rollowins

issues will be investigat€d:

""*!ri*"i'i 

iriJ.ilii oisplav of on-line hesauri and their svn'lodc sruJtures" (e g'' t'roader terms' narrower
- 

i*i; rJ'"#-,"-0, inctudlng assisunce o ttre user in reli0ing and modifviry,ITll,^

. Aubmalic translation of user entry vocaDul;es into controtled vocabularies used in various indexes'

: A#;fiil" -J;"^p*qT3iY:'l#Ji,il',g1';H"Jl:',#:lfilJz3e.50 protoco,).
: XTffJJl":i1".ffi:Tlillg#,1ljffi i;.;1.*i,i"i"e p#i,ion o.'ecar. sdring curoff varues)

Rcsourtts which may be r'Bed in carrying out this proje't include $e followitg: '
. The on-tioe GAMS (Guiae ro 'qvainure iari iJir-""tii"iastin*tn ana oesaulus' developed bv dte

i'".p"i"g -o .qppiied M'$ematics laborabw a! NlsT

. The 239.50 client lib* uutno'" 
"o'n 

'n"'Ettiingftout" fot Il"t*o*ta Information Discovery 8nd ReBievd

' !ti*?il;** r", u"ive6al ResouJce Nsme resoludon b€ing developed ar the corporation for Research

initarives tCmD ano at tlc Univcrsity of Tennesse€ 
der devglopmetrt at lhe University of TeNessee.

' A Lalont SemanEc lndexing (LSl) databa

Proicct 3t Concurrent Soft*are Metrics

*'"nut'N;',ii,lll$ 
."r*are design diJfers ftom sequentitl software desiSn in-sev-eral-signilicant rcsp€cts Litrle

has been done to coordnat, -o inrguo ro Jioiio'nr to parallel and sequenrial oe'sign..Th^is p.ojecl focuses 0n

lools for the design phase or 
"on"o*nt 

tyto'it'i#iriaity "onr""tuot 
ion"u*"t software meErcs The projecl

iteveloDs metrics adakessing a a."or" o,u" r'.'oi'.ir.1n[i rrrn o"tien, u.;tline rhe absence of anonalies in a

desisn, I! also workl al dev"toping 
" 

r."a-" oi'-o;ties present in i uesign and implefienting anomaly

resolulon. ref,ning and ex,naing 'rtt *ot* oriuliiiana i"iutronna fne ouj"cdves are ttueefotrd: (l) define

anomaties in a way du! is t"-ingtrut t" ot"iln pt^i; (2) defrne and implemen! adaptations ofalgorithms tut

will acldrcss the presenc€ or -ornu""' - u 
"ii"t'il"'ni-aoiii; 

una tsl otu"t;p td implement resolution algori$ms

for botr deadlock and rcsourc" 
"o^puon 

utiotli-t' siuaJnts have been participating in $is projecl fo! the pasl

ouee yeHis 
project is being devoloped jointlv wilh NASMOVE 8nd $e NASA Langley Rese'jrch center'

Pioject 4l Voice Recognition
*t"o""tii,',.'oJ.lF, 

*t oevelop software fof a voice recogniiion sv$sn thal is (l) inexpensive' (2) easllv added

to exisrine;;;s:and (3r o"*,ir" unl-"*'"i'iir' fi"Ji*T:J,1;*:*11T"tftT?frfr"t#Hri"**
"VoiceBox": a small computing unll llrat ct

hos! computer |o recognize -o tt"'p"' uoi"" inout ittis voicegoi is tased on tNMos Transpu€rs for

Drocrssing and will tate on" t 'o* ot t''n]in-iGving softwaro will adaPr itself to dro number of units in the

box. This project has eve'a nou"' pttt' tottiiii'g n-eriril nenork echnoiogy wilh comliler con$mcuon hxical

,Hviit-tirtiii"Ju"lld the phonerne recogniz'el providing an adaptablc panllel implcmentatron b n0
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phonemerecognizecan.lFovidinga..dal|slato/inlelpretertoolkrd.forthecorrstructionofonelsowrrtrans|ar'ro[
int€rprgtea.

Project 5: Using readability measrlles to estimate softwsre complextty
Herbert L. Derehem---'- - 'Prerioos 

studertt resegrch has dowloped several messues of softwale comploaity bas€d on foamulas us€d

to astimaE the .eadability of Englirh texr Thii pmj€ct would extond the work done in the folowing ways: (1)

o_toitt 
"rpiriauf 

O"o tuix on 6mParisons of new metdcs with tsEdlional meEics on sample softwarg; (2)

"ip"i*"riL 
*i rt *-g* in param;rs in lhc rcldlbility motsics to further rsfmement Urcir ac'uacy; alld (3)

implemenr porsers o evaluate lhese meEics in a vsriery of lsnguages'

Project 6: World-Wide Web Clie Ex&nsiotr Mechanisms
Shirley v. Browrc

cllr'enlgeneral.puposeworld.widowebbrowse'saleno!e€Silycuslonizablofo'ulerswilhspecialized
necds. for exampie, a rro_tec;hr biologist nay wish to have his or her client Progru urderstand and manipulab o

sDeoal data format for a moleculrf dalab6so or intenct with a rcmoE execution servic€ that paocasscs uaer_

J:-Cnura ourn. Cri*t nutibiliry aflf rdlptlbility would be Sroatly inc!€$€d by poviding a mechanism for

uu;.uticrltv 
""rnOing, 

updati;g, and crlstomizing a 8en€ral-pupose clic progrrrn' Orrrant ne6ods of

oxreoding aiont capauilirylo.g', oiecution of rlroll sorius ftom the cliont, th€ r4[ec URL rchome) arc plone to

securiry [otes. A Uerer rnechrnism would consist of intarplop$ fot one o! nd! cli€nt eitensio languaS€s,

ogett J, 
"irt 

a .*n, or nuting rld rEieving nodules witt n in those bnguages. Thc capabilitics of the

ex-tcnsion languages woull bo pulposcfully limited, by mc$s of a safo oxeouliod cnvircnmenl, 8o as to provont

.n"ticioos o. icci-aentatty Os[uctivc actions. The extonsion module,s will in offect bo oxecutable docmcnis which
mav bc calalocued lndeicd, seatchcd for, and retrieved just as otdinary documonts atc. Thoir rerieval would not

rcsutt in tlreir iisud aisplay, howeve., but rather in their exeaution by tho clicnt FoSram' Thus a pdticuld

aisciptno, soch ̂ 
"orpohtional 

biology, could set up I systom of 6lo rervers thst alphived_clieft modulos that

wore porticularly usofui O rhe computational biology community and could bo downloaded by users to customizo

tlEir cliont prog.ams for acc€ss to compuadonal biology servicts.
Tlis risearch project will focus on developing a safe execution envionment for clieot extension module$

and on developing clieltt o ension modulqg for I psrtisuhr us€! community thrt will illustsate fte us€fulness of the
mechanism. The following istuec will bc invostiSatEd:
. wbat operatlons may ssfoly bo execuLd by a clionl extenrion module? whrt operations are n€ce68a!y to have

sufficient c{pability fo! intelqtting wih network s€fvic€s?
. what is tho appropriato clied program archilEciue fo! supporting client o(tinsion modubs and alowing fiese

module,s to in;ract with gach absr? C€n existing clients such as llosaic b€ extended o. is a t6tally new client
architgcture netied?

. whlt doscriptivo and naming infqnation it needed lo allow client p.ograns !o automaticaly locato and
rerrievc appropriate exte.nsion modules?

this troject will sdap! existing scripting hnguage and uror intEdace loolkil int€.prEtcrs, such 8s lhose fd
Tcl, Pytho& alld Tk (the souce codD for which is public_domah) lo provid! a safe exerution etrviionmefiL A us€r
commuoity $,i[ be located tlBr wil wo* widl the projecl to develop extonsion modules r€lovant to lhat
communilys dircipline. Candidales for this user community include rcrellchtrs in lhe Biology and Chenisfy
depaflments ar Hope College and tho Grculdwaler Contamination lgsearch goup at Oak Ridge National Ilb'

Proj€ct ?: Codparisotr of the use oa Ada 9X io C++ for the deYelopment of object'orieutad prograDs
llerbelt L. D€r6hem

Ada 9X has faciliries for tho defioidroo and use ofclasses. This projeat wil provide a comparison ofthese
featutes to lhoce of C++ by studyiog how I v6riery of claagos aLeady implelnented in c++ can be irDlomentEd in
Ada 9X. Particutar aftention will be givon to techrdques for off€€tively utilizing the objecl-odented feaitlles of Ada
9X. A document wi be produce-d evaluating Ada 9X as a language for obj€ct'oriented progammiry.

Professor Dershem's wod< on dds project will be supported by a contract ftom the Unittd Stalqs Ait Force.
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3.5 Poet'ProjectActivities

A[ REU padcipanls wiu be required to submir a frnal Mitlrn rePort'o^nlleir researchactivilies' as well as

sn evaluarion ot the overall ptog*t rnu r'r' tl"i-u i"iti *iu 
"lo*ni"na 

touow-up activities for each

il,ir'ffi i" Jiiv "i', a"dr'* :'*-'tt$fi f mff fm"#n"#f*' .'J;ff fi f:.:;''fi H"'
; Hope collese computinc facitiqes i::{.e-tl.:i.;#Jfiinu-udon or rr," p,oject by enrorrrnenr in rhe
HoDe;udents' rhis folow'up work wu ncruoe rorr'"yT::::;"-i:--i;i,,,^"' iir 

""'t"ioanrs 
w t be

l#"'oi'J,rloto' noi""' sT"-.qd:l *"1lffild#:H'.'rff ffii::ffi #ii'ffiij*'. **
encouraaed !o make a presentadon ol tlreu wofl

ffi"Jiliil,;ffioJriil-;orr w r te incruoealn a publicstion submiued to a pmfessional jounal'

4 THE RESEARCH ENVIRONMENT

4,1 FacultY

The ileparrnent's fout hculty members aro a good mix ofjunior and seniol-f1;^t|ty:wili two of each'

Ttu€€ of &e faculty hold a rn o in co*purt i"ienJt"anJ atl arc active in Computer Sciencer€serch and have

exDeriencc supervising unaergtaouare 'estarcni-eii_iour mernben of rhe facutly have been principal investigators rn

iiii"JJi"i.i r""io"t*'*r-"1' f:-r:*fr:/;gi#,*'*i*b1yJ:$ffi $i5f:n: ;:'t'XH *
tese{ch hom other govemmenl agenqes lncruolng ulv rP4!trur wr !_*5r i ' _--'

srdes Air Forcc. 
I HoDe. all fou, of fie flcully hsvc supcrvi_sed undelgraduab resostth

,*,, pl.T:"T,!::.ftt},{ii},ffi}.iffi riil;;;:,it,x;3';tm,lu*,:m;**:;"**
;:T,H 

t#fr:lr*"":T[fi ii il1"ffr1,fi;;;;;;itv wi supewise trre rescarch or rhe proposed projecr as

thoi availabilitY Perml6'

4.2 Facilities and Equipment

The deparunen6 of Compurer Science' Mathemadcs' and Physics are housed in vander werf Hdl Thls

r"ra;,'g*",.i,sucra.i"-':".T1:flT*ii"",;jl*iifn'*f"mf;}*"Xiljh:Tff':'Til%.
joined lo van zosen tbll The complexiow !-**' 

i*ri*-,iH.f, ."""t" sl pc-comlatible syslems, 6

ir""l,lLi,ltl,1iilT;5."-TiHtili'1fil'l"itiJ"J" ii*'r*arons' aI connected vra a campus nelwork
backbone _ 

lilities ate culrently comprisei of 16 sun worksl2tions These arc
The Computer Science hadware Ia(

shown in lhe table below:

Peripherals (if any)
Machine/Pan

Sun4860 iffiiiJg8 
-'"tory,688 l"s .d s o GB disk drives' 9600-baud

ili'nouri". sio*".."aem, cD'RoM drive' 8mm Exabvte
backup unrt

Sun 4/470 dffiiliotL ofs lvlB .d 1 3 GBvrc disk dtives CD-RoM
drive, SCSI EPe drivo

(4) Sun SPARCstarion los 32 MB memory, 3.5" floppy driv€s, cx gBPhics coprocossol

500 MB and I GB disk drives

F**y,:.s" noppy ttrives, Gx gmPhics coprocossor'

I GB disk ddve
(2) Sun SPARCsration 5s

c-r0



il{achine/Pan Peripheols (if any)

(2) Sun SPARCsadoo IPcs 16 MB ne$ory, 500 MB disk drive, 3.5" noppy

(2) Sun SPARCstrdo! ls

(3) Sun sPARCBtation l+8

(32) INMOS ftarsputets

16 MB memory,3.5" floppy drive, Gx $aphics coprocessor'
500 MB disk drive

16 MB memory, 35" floppy aln\s, Gx gaPhics cogoc€ssor'
500 MB disk ddve

Thqse are pamllel Focessing units housed in tho Sun 4/470

Ore of the Ircs is a "spaG parts" machine. A 8mm backup unit - an Bxab''le tap€ ddve - is comected to

ttle Sun 4/360 file server. Ths lab has one laser printer, an NEC LC890 Silgnlwliler' 8rd fou! Epson dot_matsix
Drinters (various models), The lab has fou! modems: lwo zoo-baud modems' a 9600-baud US Robotics Spor6tei

;onnecred to the S un 4n60, and I 9600-baud Telebit Q-Blazer Plus modem. The lab also has a variety of "odd-and-

entls": mlny microphone sets and a Sun "dials and ktobs" input device are inclu'lcd smong- these'
Lai software includos the shndard Sun operating s]€tom and documentadon, windowing system, and

roference material. Unbundled comPonenls include C and C++ compilors, letwork manaSement 8nd protocol

implementadons, word processoN, and code dobugging elvironments. Parallel tools have been purchased f6

working with tho pgrallel Transputer envircnmel! Mlny public domain tools are in use.- 'nre lab's softwaie and hardwsrE provide accest !o tlle Intomet lfuough a college-owned Merit sCP' Theso

facilitiqs also providg sccess lo campus Vaxos tlEough an Ethernet bridge.
ftg Gb is currontly admidsEred by one individual' About ? hous pe! welk are devo@d to lab

sdminisEAtion. Both software and hsrdware administsstion i8 handled by this individual. opontol duties, 0.9,, ftle

sy$rm backups snd prevcntative maintEnance are mostly automahd. lihe dopanment hanaues mainEnsnce of its
facilities by itse11. t;egotiates marntgnance contracls, ke4ps on hand supplies for itslrinters 8nd other periphenls,
provides tho "raw matorials" (e,g., csble, camectors, etc) and tools for hltdwarc maintenance, and msintsins a
"spare pans machino" for computer hlrdware na$tenance.



4.3 DepartmentalStatistics

Year
Graduating

Majols

Gaaduales
AttEnding

Gmd School

Ild.pendeot
Study and
Res€arch
Projectr

Sunmor
Rcsertch
SiudenB

1983-84 l6 2 0

0
1984-85 29 3 v

r985-86 l8 2 t2 0

5 0
r986-8? I 5 3

19&7-88 16 2 t1 I

2
1988-89 8 4

3 10 2
1989.90 l4

1990-91 14 14 3

2 1*
r99r-92 t2 6

2 5 8*
Dn-93 8

1993-94 I 2 8'l

3 4 8'|,'l
1994-95 (esr) 1

1995-96 (osr) 14 4

, Tha€c figurc.s includo 6 sqrdatlts csch $n mer $rDDonrd bY NSF REU
'r ltrso fisutes include po,'oo* *-y ruiia][r't 6 cacit sutrnot *trictt *outo bo tundcd by fiis ptopocal'

5 STUDENT PARTICIPAMS

5.1 Recruitment of Participants

5.1.1 HoPe College Students

The summor r6€atsh p.ogram iD ComputEr Science wiII be announc€d in 8l.upp€r'lgvol Comput€r

s.lr".r.'rrir*, t , ,io ffii"rio.t *, ot"grr 
"ot* 

on 0|o depa'uoerul-buledn boord 8nd mugh a

nuiling to all compulei scienco mqprs a pacro-t-&scribing the prograrn' rserrch-areas' participaft belFfits and

obligations, and applicatio* p*o*t *- * u"ifuiiiifrn trr'o aipottnetttat omce' Sinc€.uppoi-level class€s in

comDuEr Scienc€ 8re tlDicary &ranlc' gurl z-u sru&nE' tho profosrors v/ill be ablc to individualy encoEagp

GJirfr p..irrttg ,oii*r" o apply including womcn and minorities'

5,1,2 Non-HoPe College Students

Fifty pq(ent of he participants itr tlte REU pmglam *! b ryt PPPT :-11-ll:n 
Itqpe Couege A

soerial efiori*iu te maoo o oncounge women 8nd ninodties ftom othet instiurtions !0 apply
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A Droila$ armounc€men! will bo senr to tho lvlathernatics and Conputor Science chai$ alld thg Offic€r for

Mt*.iw';fi;;; 
"u;b; 

and udversities wilhin an apgorimato 500 dle radius of Hope college' Theso

ch"#;Jof6;;] be'seot a pplv card which wil 8si Ihem b serd tlrc names of wome! and mirodties vtho

,t"rn"iotinn io cornoutt science. ihey wiu also be asLed to post the snnouncement of ole program TheP'I' will

"**i 
ufi jirrd"n" 

"lto"" 
naro,s aro submiftEd on tlrc r€pty csrds b encoumge tlte n to apply to dlg p@8ram.

rxte,lrsive use will be mado of tl|e ltrbmel Announcem€nt$ will bo dishibutrd to a guil list of c,mputer

scienc!DelaftnentsviaomaillhismailtisthasbeeoconsEuctodftoninquidesrcc€ivedduringlhepasttlu€o
v*'.oru"uopecou"gecomputerscierceREUp.ogram.Insddition'publicityandapp-lic5tijrlfor'nswillbo
haae availaUte via Worta Widqryeb and FTP. Iofonnatiol wifl also bo s€nt to pedircnt USENBT news gxoups.

coac|swillbemadewithcompu&rsciencedepa.tnen!chaiBelinstiutioffwhichhsvehbloricoly
enrolea a targo perconage of minoity studenls, inviling faculty to nominate rninodty,-stJdlnts- at tbeir instiiltion

ior oanicirsioo in tlre ptoetam' ln Fcboary, 1994, Profcssor Gqdon St€8ink of lhe I{a€ Collego comPuE

i"iio"" O"*.Un"nr 
"iiir"O 

Ctark-Atlarra Univ€.sity b recruit RBU students to lho Hope Colege p1ogmm ',d o

discuss |he possibility of Hopo 8nd CIa*-Atlaols exchanging surdontJ ondfaculty fo! res€arch-

eti gomotilnA materiats wil be disEibuted by January 31' Applications and lrnscdpts wil bo duo by

Mdrh 30 ana notificarion of the swards will be made no lalex ftan Apdl 15'

5.2 Selection Process

licre will bo six studon! panicipants h lhe program' lhrce ftom I&Pc Colloge and thr€c ftom othor

insti$tions. D[ring lhe application proceis, tlr Hope studenls will b€ considord as ono pool of applicanb and lho

nott.llopc stud€na as ano$9r.
All applicants wil bo ssked to rubmit a writkn shfEmont indicating drcir clre€r goals and the rolo of

re,se{rch h lh€ir fuffE plans. students ftorn olher instibtions will also bo ssked !o pmvide a Esnscript and a lctter

of rcferoncc ton I fscuhy momber. Thesc ibms wiu bo obtrined dirtcdy by tlrc P.I. fo! Hop€ student applicons.
A nunber of critelia will be considcred itl dle sebction of pamcipanls within each pool of spplicants'

Thesc ale tho applicsnds (1) aca&mic rer.rd; (2) domonstrated inb.es! in Computer ScigncQ$d rc'search: (3)
potootiat for succos in rose€rch 6s indicst€d by indcpendenco, cre6tivity, and moriration: and (4) ctt€cr plans' The

iqcully parthipants in fris o.ogram will somprise fie soloction committ€e that will make lhe final selecdon of

student paflicipants.'Tho 
ovorall aim of [ti.s Eocoss ir to povido flodble guidotines fo! lhe sole4don of porticiPsnts to insurE

fiat fie Fogram will havo them'aximum imprcton ropaitcipa ! in tlEir choice of aclle.tin computor scietrce
8td on $e diaciplinc of Comput€. Scionce itsof.

5.3 Matching Participants with R€ssarch Proiects

After lhc sud€nt palticiponts are selected, the P.I. will coordinate 60 assignment of siudents to specific
faculty n€ntols atld reseatrh trojects. Each faculty rnentor wilt be askcd to sel€ct tom the palticipatrts those
studc;ts whose inta@sE and qualifications mabh lho tcquircnonb of one of tho montols t€sealch progrtms and
intlrview that group of sbdents, Those students at iBtilutions olh€6 thrn Hope Colloge wil be interviewed by
phone. As a result of these intDrviews, each mentor will p.ovido a prioriry [st of hose participanB d|at she would
iike to suparvisa Tte p.I. will thetr make the final sssignme s based on these priority lists 8s well ss consultatiofrl
with thg;cnb.s and tlle strden! pdticiponts. No assignment vitl be nade that is not e husiasticalty supported by
bolh the mentor lnd the sodait panicipanr
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BIOGRAPHICAL SKETCH

Herbert L' Dershem
Dgpartm€lt of CoEPutcr Sciflce

HoPo Colloge
Hollan4 MI 49422-8000

Academlc Rsnk Professor ofcomputer Science

Educitiotr:
B.S. UniYcrsiry of Dayton, 1965
M.S. (ComDut€r Scienc€) Pudue Unive6ity' 196?
Ph.D, (Compu@! Science) Purdue Unive'sity' 1969

Ex!edence:
Assisunt hofessor, Hope CoUegp, 1969-lt4
Aslocir@ Itofessor, Hopo Couego, 1974-1981
Prcf€ssq, HoPe Cotlege' l98l'
viiilg-riu*ir"u S"L-n*t' Oak RidSo Nationsl kbonrories' 197?-1978
Viiffi p.ft*t, soron Univ€rsity Overseas Program' 1982'1983 ---.^-.
iiilf,,irirJ vi"iti"e P.ofossor, United sutos Air Forc€ Ac{l€my' 1993-1994

HoDors ald Awarals:
NDBA Fellow, Purduc Univctsity, 1965'1968\
p.l""t COleUf" l""td..e, Danmouth CoUegc, 197? , -- -
iqxe,/nsee su.tnot pouow, @dard space FliSht conllr' 19?6

O8k Ridge Associstld Unfvcrsitiet Summor Fellow, 197?

Grsrtsi
doiior, "InooAo.tion of illg Comput ! in the Statistiqs Cuniculun;'NSF Office of Computing Activitios'

l97l-13
Oiro"o., ' e fr4oaufar ep,proaoh lo the InEoductory CouJrc io Computls Scietrco"' NSF lncal Couso

Itnprovcment Prcgi8m, 1978-1980
cd;;, {iid;;pucr taborarcry for uso in Toaohing sadsdcs'" NsF Instuctioual sciedfic

Eduiomen! Prcglaln, 1979'1980
Dtu*?;Ydiiii-fi;#ilp in Cuppon or cornpuor scicrc! Recearh"' NsF RUI Pto-sr8m' 1987'1990
;t;;:"ili;ffiilffi*" icita'ctr partiiipation aosr8rn h comput€! scienc!'" NsF cIsE 1992-

1994
pi$cor, 'Usc of eoa, I-sboElories, and Vbualizatiol in the Teachiog of Data Stsucn]Es and Disct€tE

MatiErnarics." DARPA Cuniculun Developnent Grart, 1993'1994

oit""il,i'd-u"i"rh"t ot Textbook Dovelopment Using Ada 9x for tle Toaohing of objecrcrientrd

conceDts." U.S. AiI Forc€ Conracl 1994-196

PubUcatiotrs: (23 iotd, lhose sinc€ 1989 included bolow)
;;;;rrr;;;'r"rg*;tt: Modzts o,td sttucturcs,H' Dershern and rt Jipping' wadswonh Publishing

Comprny, 1990
..g,"1-e illllfacltnre Sir"uladon h a h'odustoly kb," Ryan McFa[ and Heftert L. De$hem' Pro.eedtrSr- -itt" 

igsi stccfr"ct4icdt swposlum,slocsE BuIhtin,,l,l26l30'Marh'1994

Collsborstors: Ailvisots, and Adviseos: RobenlyDch, David Cook' tuck Sw6!d

NSF Fodi 1362 (1/94)



BIOGRAPHICAL SKETCH

Shirley V. Browne
Compulor Scienco Departepnt

University of TeDnesse€
107 Ayres llall

Knoxville, TN 37996-1301

Ac{debic Rank Assishnt hofossor

Educrtion:
B.A., Irdiana University, 1978
MEd., Univolsiry of inois, 1960
M.S., Wichita Slate University (Madematics), l9g5
lvLs., hldue Univqsi[y (Computcr Science), 19g6
Ph.D., Purdue Unive6ity (Comput€. Science), l990

Expodeoce:
Sofiware Ubrarian and Apptications kogramrner, IFR, Inc., l9g0-l9gl
ncrenllrc progmmmer, Cessna Aircraft Company, l9g4
I$tuctoftf lvtathemrtics an4 Comput€r Sci;nca Wichita Stab University, f98l- 1985Assiltant Professor ofcompute! Science, Hope Colege, Ig0-
Res€orch Associate, Unive6ily of Tennossee; 1993_ 1995

Reserrch Experietrcel
Assist€d in rhe development of new sEing_marching slgorifims
Uont wort wl|n Alt€rb ApGtolico and Concedna Guera al purdue University)

Iad a ̂ taltn in developing a gaphical user intefaco and client-server software for a relational (htlDase nodelof a network dircclory seNic€
(Joint work with other members of Dougtas Comels research seminar on distsibuM s}Atems at pualue

Universitv)

De\elopedlgoriftms for quolum-based rocovery in rcplic€hd databases, implement€d and lesled these
,, . algorilhms on a pro@rtT,e dislributed daubaso sysrerh
(Joinl wort wilh Bharat Bhargava ar pudue Universiry)

Developed ard implernented an obie{t-oriented application programm€! intedace for mu.ltimedia applications(Join! worl wirh summer REU students)

C,'n.oly wolking on slorago, search, and refieval mechanisms and on usor intlrfacos for distribulrd scieotificsoftwarc r€Dositories.
(Joint work wilh Jack Donga4a 8! the University ofTenne,s$e€)

Honors and Awards:
Purduo University craduate School Felowship, l9g5-19g7

Grants:
"Syncfuonization, pexfofinance, and Fault Tole.

Research Planniry GlEnt, 1992-1993 
ance Issues in Distributed Multimedia systems'' NsF

"Development of a coufse and research Droi€crs in rptwo*ing and atata comnunications," pew MialstatesCons@iutn Granl 1992

NsF Fom 1r6a {l/sa)
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Publications:lit-ffi]rugodrr* r* TraDsacrion processinS During Network panirioning", B. Bhargava and s. Brcwne,
" it"laliZi*nnn on Foudttlons of Sofiwac'richiolog! ond Tlaorcdcal computet sciencc'Pvte'

India. D€cenbe!' 1988
"Odffijff;;;"di neptaeo oaatase Syslens", s. Broq,ne, ph.D. tlFsis, h$duo urivcrsity, May,

1990
"aa.ouif n*ouu.y u.ing Dynanic Quolum Assig nents''B Bh&gava and S Br!ffie'Proc l6th
*t"iiiit 

ii*r"ke Ln very ra4c oaubaser' Brisbane' Australia' August' 1990

"c;ffiffi;;#il;""v in ieptiiateo oat*ases"' B Bhgsava and s' Blorvne' Proc' 'toth*';;:;m;;",f"r"rce 
oi conputet connunxdtiotu' Now Dolhi' Irdi4 Nove$b€(' 1990

"A ifffi;;A;;il;;J6;juocor, s' g-**' se*nd Gleot lrkea computlr science confercnce'

Kalam.zoo, MI, OcL 17-19' 1991
"F^[fiJfiil;c;;u"m". 

-o-ttaorcotto! 
sequeftes"' A' Apostolict ard s Browne and c'

C!fi'.,Ttt or.tica! Conpue| Sclenct 1992'

"ofiii" ilti*in"pr**io in Distibut€d Ddabaso sysems"' B Bhargava' s Browne' and J srinivassn'
*'tdil".iil)iti*t 

co4.renc. on I nlon'a'iott slitcns ond MoaoScment ol Data (ctsMoD )'

Bansrlore, India, JulY 1992.
"co;;iffiffi; t ;;;"ffi;a!ion Issuca in Diltibuted Multinedia DMbasc svstEjns"' s' Browrc' in
*'),aii.iJ 

i"itii sv*^r' ed' Nabil Adtns adt Bharal Bh$sava' springer'verlas' 1993'

"N"ffi;;;; d;'t"*", s. Brownc,l.Dongalra' s -GI!!n' E .*-sse' 
K- l\doore' T Rowan' and R'

'"*wlic 
J"i"",iirv ot r*"ess€o Technical Repon uT 'cs-93'zn' $93'

Collrborators, advisors' Adviseesi B Bha4ava' Jack Dong8ra
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BIOGRAPHICAL SKETCH
Michael J. JiPPing

Deparbent of Computer Scienct
HoPe Co cge

Holland' MI 49422-8000

Acodedic Rstrk Assistant hofessor

Educrtion:
8.S.. Cslvin CoUege, 1981
lvls., Universiry of lova (Computer Scienc€)' 19E4
Ph.D., University of Iowa (Computer Science)' 1986

ExDerietrce:
Assislant hofessor, Univosiry of lowa' 1986-1987
Assistdt Professor, Hopo colege' 1987-
Rescarch Felow, NASA Langley Resegrch Conter, Summer, 1992

Grrntr:
Di;or. ' n Ne* Co*se in Panllol Prograrnming fo! Undergraduatcs," NSF InsEumer atioo and laboratory

Irnprovemont, 1990
RectDicot. NASA Joinr Venure Awald' 1992-1995
pi;o., ;soilding 

" 
sot*aro InftasEuclurE for Parallel softwalc D€eign," NASA Langley Res@rch cenll('

1993-1996
Recipi.r , NASMovc Augme ation Awald, 1995-196

Public.tlotrs: (Undergraduato co'authors indic{bd with an sstDrirk)
"ln lotorm*ion-Sas€d l"{o$odology for ttD DosiSn of Conounent SysEms," M' Ji!pin8' PILD' drcsb'

University of Iow8, 1986
'?cdormarrce'kediolion in Disttibutad system Dosigq" lvlJipping,ndR For4 Ptoceedings of tht 1986

RocbJ. Inanattonol Soffuarc Engtneerhg SJrrlposh/!n,3,.1_3'2 8' Cedlr Rspids' IA' Ocbber' 1986

"lrcdictingPcrformanco for doncurronoy Controt oesi8o," lvt Jipping and &-Fctrd , 1987 ACM SIGMEINCS

Coryie*" on neo"wewnt and M;deUnB of Conpuer S)stent, 132-142,-Alt€d& Canada, May' f9&7

Prograintn| rantuages: sauctt res dnd Models,H. Dgrshem 8nd lvt Jilping' wadswortlt Publishing co ,
r990

"Concuroot Distributed Pascal A llands-on Intsoduction to Concuency," lvf JippinS' J. Toppen'' 8nd S'
W@Wf , Pruceedlngs of the 1990 \IGCSE Techntcol Swposlum, SIGCSE Bt Uetln'21'l'94'99 'Fewn,try,
r990

"t)n iho Perfornance of Ooncurrent TreD Algodthms," R. Fod, M. Jipping, R. Schultz' ad B' Wenhardt"
JotnBI of Panll4l a d DisfibuLd compatn8,E,253'256, March' f990

'Devclopiog ; Formal fdodel for Concurrency Corml Dc'sig^: l\t- Jiwittg, PtuceedbSs of tlE second Greal

IAks Cowukr Science Co$erence, Aptrl, l99l'
"ODen Bnvilounents to Suppoit Systoms Engine€ling Tool htcgrarion: A'S[tdy Using lhgPinable Oonmon- 

Tool Environment (PcfE)." D.E. EckhardE [4I. Jipping, CJ. Wit4 SJ. z€il' snd C.C. Roberts' JvAs/t
Tect:oltcal Menotutldus 4489, NASA Langloy Rcsearch ContEr' Septemb€r' 1993.

'Using Tcl as a ToolTalk Bncapulation Mechanism :' Proceedlngs of thc 1993 SM User Group Cottfcrcncc'
December, 1993.

Collaborrtors, Advisors, Advisees: Ray Ford
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Budget ExPlanation
(a) 'Ito salary for he Poject Di@tor includes $2,000 for 8d$inistsatioo of $e Foject and $1'500 fo! ditecting

dlc work of two undgrgnduabs.

O)TbosalatyoflhoFacultyAssociaEsis$l,5OOfordiroclinglhewo*oftwoundelgraduatoponicipants'

(c) &ingp benefits is based oq 2!% of dte faculty salaries'

(d) Snrdont sdpends arc $300 p€r wee,k fd l0 w€e'ls for 6 surdonts'

(o) Travel budcet includes $250 pel sudenl This will be Bsed b rcimburse ponicipants for EAvel belween
''''loti-o'*rnp*"tutcb€gitmingrndconclusionottheplogram,andtopaypstticipanttravelerpenses

o t;;p"outiotrlo* of Gi t€sults during the followitlg acadomic ye{r' Loc'l tunds will be used to

supplement these travel exDonses.

(0 Tho cosr of stud4! housing is apFoximatrly $40 per wert for a robl cos! of $400 per srude0l fbpe

couese will subsidi2o one_half of thj.s amounl leaving $200 Pcr snrdenl lo bo P8lc by ne granl"

(s) otllcr costs ar! budggred a! $ I,(no pcr sumfier. 'Itis itill bo used fo! Postage' telephono' copying' and othn
-'ga*Ju*p"n"at.i,*ittalsobeusedtohelPdets8yIhecostofoff-csmpusspeorers'

Itqn I. Indi&ot Coslsl The curont cbargq by lhe coUogo is 63'3%' The collogp will forgo the smoun! in cxc€ss

of 25% (ner of 38.3%) as a con[ibution to the ProSram'

lnstitutional SuPPort
Tho Computcr Sgiencc Dopanmont and ltrope Collegc are commirrcd lo the principle thar oxc€llence in

*Oorgj|lf aa,*Uon ,ust inctuae acdve snraeni involveirent ln significant rese!rch. ln support of lhis

*rn-frarcnr, oo couego *,lll coftrbu@ ! subst&tirl part of tho rasourc€s rcqui&d !o cdry out thie RBU proi:cl

fiiiiililiinpJtit rt"*inl o 0rc suacno at oni'tratt of tho nomal oos! a! woll '! pmvidlns sI of dte
ceJcet;tmallv avsilrtlo o tlope summcr surdcnts ThNc rtrvic6 inoludo use of tlle phycirl acttvitie! center'

ft rrfi ana 
"d-ttting 

t*tt' library facilities, and computing faciliries'
"" *-fi;i;ffi;pil 

tro ie,se;ch eeons or hculty and studcnts rluough rcleaee tino -fq 
facultv' faculty

or""rop#ttr g^3, rti"il funds to scienrific me€tings, ac4uisilioo and mainlenance of hadware and softwar'

"cnimi 
sc{"eutid ana cletical supPorq and funds for expcndsble supplios . ..'-'"'* 
;;;;;;;;i-inoitiit c*tt t ptopo*b;l Hope is 63 3% of atl salaries and wages' Hope colloge

will Dqv all ov€{he5d cosls in excess of lhe 25% of sluder! saladqs F4uested lD urs pioposar'
"^- *' 

;r;;;iiipe college conErbutions !o tlr RBU Fognrn is given in the table below:

Conm:butions of Hope Cologe to REU Proje'cr Annual

ffousing, O ttoa"ns'@ fO wetks pcr snrdent $ l'200
s*.iudd inait 

"t "oJs, 
o: 3% aI salaries minus toquest $11'000

$12200

Total (3 yrs)
$3,600

$33,000

$36,600
TOTAL

l.-J



' 
CURRENT AND PENDING SUPPORT

oiN Lndndjm rEv dthv dEildido ot ni' p"F€tl

Herben L. Dershem
lnvestloator:

flr asmcteg ttnctuoins rsr) r stfth d$ poP..al hs b.dadll be suhnied.

Suppod: : Curr€nt F Pending :i Submission Planned in Near Future :l *Transler ol Support

Pmject/Proposal 
'Iitle: 

REU: A! Undergaduaie Resoarch Participatio! Bogram h Computer scimce

Source of suppon: NsF-rcu

Awad Anount (or Annual Rate):
tocatlon of Prol;ct: HoPe couege

PeFon-fiionths Committed to tho

$ 102,OOO Period Covered: 3lLpS - t2BU97

Project. Cal; Acad: 5% Summ: 25%

Supporl: ! Current
ProiocvP|oposal Titl€:

Objett-Orient€d Concepts

Sourc€ ot Support: United States At Force
Award Amourt (or Annual Rate): $33g34 Period covered:
Locatlon ol Projecl: Hope Colege
Pe6on-Months Committ€d to the Projoct. Cal: Acad:

7tr94 -88v96

l0% gumm. 67Eo

I Pending I Submiss'pn Planned in Near Future :l rTransfer of Support

Culiculum and Textbook Development Using Ada 9X for the Teaching of

Support: I Current f Pondlng I Submission Planned In Near Future :i'Transler ol Support

ProiecvPoposal Title:

Sourc€ of Support:
Awad Amount (orAnnualBate): $ Perlod Covered:
Locatlon ol Proi€ct:
Person-Months Commltted to lhs ProJ€ct. Cal: Acad: Summ:

Support I Curr€nt :l Pendlng :lSubmlsslon Planned In Near Futurg l'Transfer ol Suppott

ProJ€cVProposal Titl€:

Sourcg ol Suppotl:
Awad Amount (or Annual Rato): $ P€rlod Covered:
Locatlon of ProJect:
PerEon-Months Committed to the Proiect' Cal: Acad: Summ:

Suppori: I Curreni f, Pending :l Submiss'ton Plannod in Noar Future f'Ttansler of Support

ProlectPtoposal T"rtle :

Sourc€ ol Suppott:
Awad Amount (or Annual Rate): $ Period covered:
Location of Proiect:
PeGon-Months Committed to the Proiecl. Cal: Acad: Summ:
'[mt pFle.t he rdioudy b6. tund.d bt s6(B ag€ncr, ptoeo lbt.rd tunbh Inlo@t m 6r lmodalov preedns tundino !'dod'

Pag6 c- USE ADoITIONALSHEETS AS NEoESSARY
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Appendix

Hope College
Department oJ @mPuter Science

Undergraduate Research in Computer Science
Summer 1994

The Compuler Science Departrnent at Hope College with support ftom the
Research Experiences for Undergraduates Program of the Nationai Science Foun-
dation, is providing an opportunity for a number of undergraduate computer science
students to participate in a ten-week research program.

Dates: May 30, 1994 to August 5, 1994

Stipend: $2,600

Housing: On-campus housing provided at no cost

tavel: Limited travel fiurds are available for participants

Eligibility: Any s$dent who will be enrolled in an undergraduate degree program
in Fall, 1994 is eligible' Women and members of minority groups are
particularly encouraged to apply.

Projects: Research opportunities are available in the fields of Software Develop-
ment EnviroffnentJ for Parallel Programming, Algorithm Visualiza-
tion and Animation, and parallel genetic algoritlms'

Apptication Deadline: March 18' 1994

Applications and Further Informationl Available from your Computer Science
Departrnent or trom

Michael J Jipping
Department of ComPuter Science

(616) 394-7509

Hope College
Holland. MI 49423
FAXr (616) 394-7123 reu@cs.hope.edu

Internet: There is more information available via anon)'mous FIP from the site

"smaug. cs . hope . edu" under the "/pub/reu" directory' Aiso'

information is available from the World Wide Web as the page

"ht tp:  , / , /  snaug -  cs.  hope. edu/  reu/  info '  html"

6



NATIONAL SCIENCE FOUNDATION
4201 Wilson Boulevard

Arlington, VA 22230

Office of Cross'Disciplinary Activities
Computer & Information Scienc€ & Engineering Directorate

General Information for APPlicants
Research Experienc€s for Undergraduates (Sites Program) - FY 1995

This vear, twentv-three proposals were submitted to the Research ExPeriences for

u"i""*t"a""i"t'Sites competition in the ComPuter & Information Science &

s"Li""?ii; Dii".r"rate. In accordance with usual practice, a Panel of scientists and

""Ei"u*, 
i,", convened to provide evaluations of the proposals. Based upon thei!

t"i**t 
""a 

evaluations, und *ltit funds available to this Program this year' we

.to"at,o be able to tecommend about twenty-six Pelcent of these ProPosals for

awards.

Verbatim copies of all completed reviews for your proPosal are enclosed as is a panel

summary. In reading them, please keep in mind that reviewers are addressing their

.o--"nt, primarily- to the National Science Foundation, not to the ProPoser'
Althoueh many reviewers do provide helPful information, they sometimes make

iemark! witho'ut giving detail;d references or Providing specific suggestions for

improvement. 5omJ reviews may contain non-substantive, irrelevant or

"rr'on"ol.,, 
statements that the prog;am officer did not use in evaluating the

proposal, These comments are so marked.

Decisions about parlicular proPosals often Prove very difficult,. and factors other

than the reviewer's comments and ratings may influence decisions While the

scientific medt of the proPosal and its wbrthiness in relation to other proPosals
received in the same competition are always critical considelations, maintaining
appropriate balance among subfields, availability of- othe! funding, amount of
ftiiding availaute to the program, and the geographic distribution of Plojects
supporied by the Foundation are also imPortant decision factors'

Information about reconsideration of declined proposals is found in the

Foundation's Grant ProPosal Guide. This should be available at your institution,
usually at the office which folmally submitted your proposal. Foundation Policy is
to acc'ept a revised ProPosal for leview and evaluation as a new Proposal, in

accordance with designaied program deadlines, if reviewer's comments have been

substantially addressed.

If vou would like furrher information about the evaluation or the Program itselt
plJus" cor,tu.t Harry G. Hedges, Program Director, REU Sites Program, at (703) 306-

i980, or via e-mail: hhedges@nsf gov



Revrew Analysrs
HoPe College
cDA-9423943

This REU Site ProPosai requests funds to suPport six studenfs.Per year for thlee

u"iir, in ptog*tnt.arried our during the Summers Areas of work includ e

iarallel aigoiithms, sysfem development environments, algo thm animahon'

iuiu .otn#"ni*t;ons, and others 
'The 

students will util ize an advanced

workstation network and a transPuter system on the HoPe College campus'

Women and minority students witl be strongly recruited Hope-College has

operated very succeisful REU Site programs over the last several years and can

b! expected io continue this Pattern of success'

Four of the five reviewers on the review Panel individually rated this proPosal as

" Competitive", \,,hile one rated it as "Highly ComPetitive" The Parel as a whole
placed' lt in their "ComPetitive category; recommended it ior funding-if Funds

were available and stated thai 'this program stands oul in the arena ol
inslilutions to which HoPe College belongs".

I concur with the review Panel's evaluation and recommend the ProPosal be
funded as a continuing grant as requested at $34,000 per year fo! three years'

zz4-.
Harry G. Hedges
Dr^ar:h ni16.r^r

REU Sites Prcgram, CDA/CISE

Ia\vary 23,7995
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pA^TFL SLIMMARY FORj lnvestigator: H-L ' D t-" Li*--

ifi)ii"i3tj^'-'j;'i ii*" rnstitution: ']"lu

Maiarstrensths: AJrlT ,)l't*7-J f "i.,a}t
fuJ 
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Weaknesses:



NATIONAL SCIENCE FOUNDATION
Office of Cross Disciplinary Activities

Computer and Inlormation Science and Engineering Directorate

Research Experiences lor Undergraduates - Sites Program

fl<.51'e unEVALUATION FOR: ̂ . -
Proposat CDA-94 I (Y t 5 |4ry- Q//31

enonyrnoLrs copies ot this review will be sent only to lhe principal invesligalor'
Subidct to lhis NSF policy and applicable laws, including the Freedom ol
lnloimation Act, 5 USC 552, and lormal requesls from ChaiQersons of
Congressional Commitlees having responsibilily lor NSF, reviewers' comments
and idenlities willbe oiven maximum prolection from disclosure.

All of the selection criteria for this Program are indicated below. Please cornment
on each of them. Your remarks are of critical importance in providing guidance
both to the proposers and to the NSF Project officers.

1. Value of the educational experience for undergraduates, Particulally the
appropriateness of the research projects for undergraduate involvement and the
natule of student involvement.- 

^ P,";z.f: g1'*. S[< .-[^.tq, ty *'S'f '"'0s, L"*
)Lo ̂.d'rppeo-r '-{o b-e K,ttLr .ft.1 {e,.}''r-i- .

l r  J  J  n  v

2. Quality of the supervisor, facilities, and management Plans.

i1 -+-
0 cYQ 

K 
'^o-'\)*

4. Adequacy ol ihe participant selection procedures.

lnvestigator:
Institution:

,rlo u"tl"



REu Site Evaluation Form for Da^ [a ^ 0nvestigator) - Page 2

7. General institutional commitment to the Proieci.

Caliber of plans for student preParaiion and continuation of Projects'

n
+6t'\
U

Institutional record in the production of computer scimtists and engheers'

I  l i  i  l t r ,
re\udk Ll 54"44\ PY*

Modu&,,

8. Plans for involving urderrePresented groups (women,
persons with disabilities).

. Additional comments.

Ovenll RatinS: Hlghly Competitive I Compelilive KI Not Competitivo I

minolities, and

C''
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NATIONAL SCIENCE FOUNDATION
Office of Cross Disciplinary Activities

Cornputer and Information Science and Engineering Directorate

Ruurch Experiences t'or Undetgraduatn - Sites Progran

k.sL-.^EVALUATION FORr ., ^, -
Proposal  CDA-94 z5Y4< I\?-C^U"o<_

@ lo lhe principal invesligalor
suoirict 1o tfii NsF policv and applicablo laws' including the Freedom ol
lnloimation Act, 5 USC 552, and lormal requesls from chairpersons ol
Conoressional Committees having responslbility lor NSF r€viewers' comments
and ide ities will be qiven maximum proieqtion lrom disclosure

3. Merit of the proposed research activities.

Y*, [*\-;+: , ",ro "'.1.0' t1 "f---r*g

4. Adequacy of the ParticiPant selection procedures.

3o*t-1*t< Ai "9 3 ?-- o'-t-\'out- - , 
i "v l:t-!-.f,

[;*".r.ur'--) *'t't t^-11-,ii.i *:it^ o{n- (rs -

Investigator:
lnstitution:

All of the selection criteria for this Proglam are indicated below Please comment

on each of them. Your resrarks ari of critical importance in Providing guidance
both to the proposels and to the NSF ploject officers

1. Value of the educational exPedence for undergraduates, Palticularly the

appropriateness of the research Projects for undergladuate involvement and the
nature of student involvement.

Vtg6t" q^6 1*1r-sr.L O'l=t ( fer -.}*-e,, p:.-Ur lps-{.t r , " 
l-.r)

2. Quality of the supervisor, facilities, and management plans.

3l-"-"\ .,.ll .1*:r-< 4\.J---€ - ("-.* "'* *;","---b -
,ir,* -,.i\ V,- - "*-Vt1 

-4-&i.--e-! *1 . {..-.t *'/"f*YJ -



7. General instituiional commitment to the Project
i(r L**1 *,h, I a"/-ats\ ."'-\.v..* c.ts

{

REU Site Evaluation Form for (Investigator) - Page 2

5. Caliber of plans for student PreParation and continuation of Projects.

ou.*Fo-ts^^_ "-^eq aA4.\-_.*11 - p.-\s!-j**,- "f f.*n '-J+r -

U" 
t-.(- bG* (*-*|..**f,--(*xr1"tG 6,."l_ :F*:,q-J5)-

6. lnstitutional record in the Ptoduction of computer scientists and engineers.

fo"-(

"-F.!\ a.-i

8. Plans for involving undelrePlesented groups (women, minorities, and
' Dersons with disabilities).

i* t(* {.- ,,r'.",',^:H1 - lu* cr",^ '-L^'f *' h"t
h( (^rd \S _'" i.-*\J .^:._.,: l.t- -

9. Additional comments.

Overall Rating: Highly competitive fl Comoetitivefi Not cornpetitive Ir-.



NATIONAL SCIENCE FOUNDATION
Office of Cross DisciPlinary Activities

Computer and Information Science and Engineedng Directorate

Research Experiences for lfndergraluates ' Sites Program

Ev AL1A1PN FoR 
^c),43 

Investigaton DrtrKbwvw

I'roposar \,rrA-7+ , ' InstiNtion: [{-?Y,'

2. Quality ofthe supervisor, facilities, and management Plans

Lro--t i*t2. r^."1 "v-'.I

ffi the Principal investigator'
Subjdct 10 thia NSF pdicy and applicabl€ laws' il9lYdllS lle-,119-e-o-T 9:
i"iii:"i'itii"' riit, 

's 
u'sC-6si, an6'tormat requ;sts lrorn-. chairpersons ol

Congressional Committees having responsibllily lor NSF, reviewers' commems
andidentilies willbe oiven maximum prolection trom disclosu

All of the selection clitelia for this Program are indicated below Please comment

on eacfr of them. Your remarks are oicritical importance in Providing guidance

both to the ProPosels and to the NSF Proiect officers'

1. Value of the educational experience Ior undergraduates, Particularly the

uppropriat"ness of the researci projects for undergraduate involvement and the

naiure of student involvement
F"1t.-t.a ̂abt'tZt o1l*-* ,-f 6-

c^ t-"w-*l-,( ' \e.o-{ t-LI-tI

3. Merit of the proposed lesearch activities'

,Lru vo1u I b,t'l tt r'>-t'l'.ud''"L- /"- 
nt" ( eLr 

Plfa-'La

4. Adequacy of the ParticiPant selection procedures'

9"J- 
..k4s#i ('*xil ltw L"ccJ 1tc--t 

^



'  '  ' i i .

/- C

REU Site Evatuation por to, Lt)4|1.b qnvestigator) - page 2

5. Caliber of plans for student PleParation and continuation of proiects.

s"'-d

6. Institutional record in the-production of comPuter scientists and engineers

AtAtWy,^jrro-l LLl. o,r,3v.".r,0.1--, fl1-&*to Lo

t^ntr^^-.r 14 h\^- U-i,g-""- ̂ ---
t/c^l'*Lil-\ f- ctwl' J

7. General institutional commitmeni to the Proiect.

5J't 
""i 

, luu*1 gurai^/4. r*1,''Lu o J GJL" d^ ;

ry-.s.. 6uu)

8. Pla$ for involving undelrePresented groups (women, minorities, and
persons with disabilities).

r\. , , '--r 
,l,^o.r,+ n ( r-J tzrcL vcal-dL&\Ll.,'t ' tL@vl 

)

9. Additional comments.

Overall Rating: Highlv Competitive Ef Comp€titive I Not compelitive I
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NATIONAL SCIENCE FOUNDATION
Office of Cross Disciplinary Activities

Cornputer and Information Science and Engineering Directorate

Research Experiences lor Undergraduates - Sites Prostam

EVALUATIONFOR: Investigaton cEA^Ha4
Proposal cDA-94-1p!!7 Institution: Hape caLLecz

Anonvmous cod;s of tfns reviaw w,ll be sent only to the principal investigator'
Subjdct lo thii NSF pliicy and applicable laws' including the.FJee-dom ol
ini6liitiln'eit, 5 u'sc 352, anb lormal requests lrom chairpersons ol
Conoressional Committees having responsibility lor NSF' reviewers' commenls
and identilies will be oiven maximum proleclion lrom disclosure.

All of the selection criteria for this Program are indicated below Please comment
on each of them. Your remarks are of critical importance in providing guidance
both to the proposers and to the NSF project officers.

1. Value of the educational exPerience for undergraduates, Particularly the
appropriateness of the research projects fo! undergraduate involvement and the
nature of student involvement.

,4""A/|E^',7L1, 74./ t /.:> 4"'/ //'4?o'L74'rZ Co'aPa'E/"/7

OF -ua*)/ ot ttoeei Lz,aea A^a D'/4 -7 € eS' t44J o^'s

2. Quaiity of the superuisor, facilities, and management Plans

AO€A<-,a 7€ R€=oo^1Es- ./:b/L -7't E€sE4/-'4 /?r'OJE 73'

OUTLrr€a)

37/Lar'J4 A€=€a /LaH R),/' 4 //u'wa/L/7 7€a./7

/^,/a>7/ 7U 7/C\^)

4. Adequacy of the participant selection Procedures.

/L4O^-e D€LA|L:' oF AE€Jw+1t4'=e'E 7'1cp c'/u2eLn

LJou<t haw€ &e? r'JeL?r'2c'



a

REU Site Evaluation Formfor DEp.saEr'a onvestigator) - Page 2

5. Caliber of plans for student PreParation and continuation of Plojects.

PZ *e-> -to J'tav'v D6=<-^Jee 2 F*/R f/'ocE*

OF /..aaaert/^J4 37uDe'4s +JP pPtELzJ(w(

6. lrstitutional record in the production of computer scientists and engineers.

&P?A/La') c/ Atoo A'7 SrEi U./\-.zEt/11tt4pt/41€ L6.eL

7. General institutional commitment to the Project.

cot-t.\ aJzt+bLe tt)?PONT

8. Plans for involving undetreplesented groups (women, minorities, and
' persons with disabilities).

NO7 ,auCH D, *..=9/ o.J Ott Pt/e^-te etuLutl,'ra4

9. Additional comments,

Peczttt z t--2 E/LOc4t'/4€ /4 aPy'a.lD.' 6 4 R4.{S

Overall Rating: Highlv compotliive n comnetitive [l Not Competiiive E
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: NATIONAL SCIENCE FOUNDATION
Officc of Cross Disciplitrary Activities

Computer and Informatiol Science and f,ngineering Directorate

Research Expefiences Jor Undergraduates - Sites Progroms

EITALUATION FOR: Investigator: H. L. Dershem
Proposal CDA-94 23943 Institutio[: Hope College

Anonymous copies of this roview will be sent only to the principal investigator. subjecl to this NsF
policy and applicable laws, including tho Freedom of lnformation Act, 5 USC 552, and formal
feques{s from Chairpersons of Congrcssional Committees having responsibillty for NSF, review€rs'
commeds and identitieswill bo given maximum proteclion from disclosure.

All ofthe selection cdteria for this pro$am are indicated below. Plcase comment on €ach of
them. Your remarks are ofcritical importance in providing guidance both to the prcposers
and to the NSF project officers.

1. value ofthe educational experience for undergraduates, particularly the appropdateness of
the res€arch prcjects for undergnduat€ involvement and the naturc ofstudent involvement.

The students are involved in cunent problems that appear to be associated with their
mentors' mainstream research interests. The progam maintains a weekly seminar schedule.
Students sre encouranged to present work to their home institutions upon return in the Fell.
The emphasis on communication ofwork is commendable.

2. Quality ofthe supervisor facilities, and management plans.

The supervisor is experienced in operating an REU program. The complement ofworkstations is
quite adequate for the number of students. Single-programmer software development tools are
available, but CASE tools are not mentioned. Specifics about parallel software tools are scarce,
although the Oak Ndge P\/IVI is mentioned.

3. Merit ofthe proposed research activities.

The projects appear to be current to the CS arena, although single-developer ori€nted

4. Adequacy ofth€ participant selection procedures.

The selectioo prccess from within the pool ofapplicants appears to be fair and effective at
selecting superior students. (No GPA data are provided.) The initial selection pool is hapered by
somewhat arbitrary identification ofpublicity targets. In light ofthe electronic distribution, the
use of a broadbased list, such as Forsythe departments, would be more equitable. (This would
target computer engineering students, too.)



_. t  .U  -L - . . a

H. L. Dershem (InYestigator) - Page 2

5. Caliber ofplans fcr student preparation and continuatioo ofprojects.

It appears thst students do not begin to acqusiot themselves with their project wtil arival oo the
campus. The s€mimr program, continued collaboration via the intemel and home_institution
seminars constitute good continuation efort.

6. Institutional record in the production ofcomput€r sciertists and engineers.

7. General institutional commitment to the proj€ct.

Other than access to resourceq the institution provides neithu monetary nor ir-kind support.

8. Plans for involving underrepresented groups (women, minorities, and persons with disa.bilities).

The applicant pool is augmented with extra publicity contact with minority institutioN within a
500 mile radius. No mention is made of eforts to increase female panicifation.

9. Additional comments.

Overall Rating: Hlghly Competitive0 CornpetitiveBdot CompetitiveE



IIop6 cotl.gG
HoUard, UI 49423 Business Office

Dato: February 17, 1995

To:

From:

Hsrb oershem 
//

I /
Kevin Kraay l/ -

tv"

Congratulations on your approval for a National Scienco Foundation grant in tho amount of

$4,i31 tor the proi€ct entitled "REU: An Undergraduat€ Besearch Particjpation Program in

Computer Science."

Instsad of creating a now account number for this award, I will add this to the previous

award, account numbet 5'22822 Pleas€ use this account number for expenses
associsted with this additional funding

To comply with Circular A-21, Hope College has €stablished the tollowing policy:

Hop€ College personn€l who are working on federally lunded grants and contracts

sh;l maint;in a daily log of activity. The log shall record the p'oject worked on and

ihe approximate time sfent. This log shall b€ retained bl th€ individual for a period

oI noi less than thres yeals after the end date of the tederally lund€d programs for

which records ar€ being maintain€d. Upon request. these rocords will be made

available for inspection or audit.

The Drug-Fres workplace Act ol 1988 r€quir€s Hope Collego to c€rtify that we will

mainiairia Orugttee workplace. This certilication took place on tho application for the

rlSi gi""i,"tt- vo, applied. lt also requires the collegs to provide to 6ach employee

*o*'ing *itlt 
" 

federaily sponsored program the Colloge's policy on drugs A copy oI this
policy is attached for your referonce.

Please contact mo if you have any questions'



HOPECO1IEGE OFFICT OF THE PROVOST

April 19, 1995

Professor Herbert L Dershem
Chairperson
Departm€nt of Computer Sciem€
Itrope College

Dear Herb:

Heartiest corgratulaxions on your receipt of a $34,000 grant from the Natioaal
Science Foundationl

This three-year REU grant is a fine honor for yoq for your department and for
th€ college. I commend you for your efforts to obtain funds wfuch will support
An Undergraduate Research Participation hogram in Computer Science.

Again, heartiest congratulationsl Best wishes as you go about implementing the
grant and in all your endeavors.

JEN:bm/apr95
Dc: DeaJr James M, Gentile

DE WITT CENTTR, I41 E 12TH ST
PO BOX 9000 HOILAND, MICHTCAN 49422 9000
616-394-77A5 / FAX 616-394-71 11



1IOPEOO1IEGE OEPARTMENT OF COMPUTER SCITNCE

July 5, 1995

Ttrcy ZEiEler
National Science Foundation
4201 Wilson Boulevard
Room I160
Arlirgton, VA 22230

Dear Ms. Zeigler:

Enclos€d you will find a revised cover and budget pagos for NSF REU proposal 9423943. These
ar€ being submitted to re4uest a supplement to the above project to cover tho college contdbution
for FICA,/]VIQFE taxes for the student psrticipalts in our progran. This supplemental funding is
$4,131 pcr ycar for three years for a total of $12,393. This atnount is ?.65qo of the tota.l student
stipcnds.

Thank you for assisting us in this matter, We will bc happy to supply any further information that
you might require.

Hcrbert L. tlershem, Chair
Departrnent of Compuler Science

James M. Gentile, Dean
Division of Natural Sciences

Sincerely,

HOLLAND, M|CHICAN 49 422-9OOO / 616 395 7510 / FAX 616 395-7123



COVER SHEET FOR PROPOSAL TO THE
NATIONAL SCIENCE FOUNDATION

FOF CONDISEMNON BY NSF OFGANI?rATION UNIIIS)
ft&dhdndd!4nBtui4(r

Computer & Infomation Science & Enginerring NSF PBOPOSAL NUMBEF
PAOGiAM AIINOIJIICEIIENT/SOIICITANON NO]CLO€II{G DA'IE

NSF 93-l lZREU/August 4, 1993
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Hop€ College
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Hope College
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RBU: An Und€rgaduate Research Panicipation Program in Computer Scicnce
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E vdr.b6r. rdrub O Ndond En{Mn.ri.l potkr A.r D Fadrlald ld sd{dBtdE dm.E $t Dt bild.!
O R*.dr$ oppdtrdry a@.d
tr l. .nau6.l Coot€tdlv. AdMla

D PrcCi.hry .nd Pdvll€!€d hlomatlm
D Dbdo$B 11 tobbYng dMls

o 8.ohdn! rMsild8 (L. GPc 6.dld 0

tr Snall GEti Fd EploEiory F!€!.rcn €GER S€. CPC S€dlm tt. C. 12)

Computer Scienc€ DeDarErent of ComDuter Science
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CERTIFICATION PAGE

Certi l ication for Principal lnvestigators and Co-principal Investigators:
I csdily to lh€ best oi my knowledge lhat:

(1) tE slareme s h.@in (ercruding eimtific hypotn€*s and sciendnc orrnions) a@ t@ and @trEt€te. dd
!2,]-1!P:r alg,rq?hrg he.9ln 6 @ as Eny .@n'panytns pubtietiod d o$ar ddmnrs, unt;s o'la nie indEatgd, ae rhe o,isinar rc't ot dt6
3:,:jT_.j_ryI15f Yoli1s uftre' rErr sup€wisron. .t asE6 lo a@pr cspmsibifty fd rh. 6ct6nrific ddld ot rh. prcjod lntto povtd. r|.
|'equf€o pogr€ss rEpor6 f an a!^€rd |6 mad€ ns a resjl ol this amlietim

I tncl€Etand rhatrha llllfLrl pevision ol lalso Inloma on or @neall.g a nrat€tial lact in lhls pDporat or any oth€r cmmuotcslion sLomid€d to NsF ts agjrnlnal ofl€ns (U.S.Code. Tllr6 18, Ssrion lml).

PFoHerberl L. Dershem N",$"*sAt _ July 5, 1995

(lr aErer a'.d !o enh€r. pl6as !rcvldo €tdda0on.)

Cartlf ication for AuthorizEd Institutional Representalive or Individual Applicant:
By 5bnhg and subnl(lng tft PrcPsEl, t'€ hdlvidual €pp cant orrh€ adnod:.d oltddr ol $o appllcanr Insiirnion 16: {1) c€dttinq riar 6lar6nEnl! mads
h.|Eln at6 tu6 and oomplel. !o l||o b€sl ol hl6/hor kmwlodg.; and (2) agc6ing b aoc€pr tho oulgadon to oompty wfiti NSF a\iai i6ms and condttons n
sn &md b mtd6 s a r.6ut ol lhls appllcafon. Funh€r, s'6 .ppllcant b h.€by p@knng o.dlkitoB Egaftrng F€d€|at d6bl 6tsrr6, dobam6rn and
&!p6n6lon, dn4l€6 wbr1qla6, ard lobbyng aclMd$ {6€6 h€l }. as 6€r lorh h th6 Gdnr Plopossr Guir€ (GPG). NsF 94-2. with;t plovtslon ot tars
Itfonhalld In lhl. aPPllcaton and lt6 dwpordng do(xlmrnls or ln €po& EqllEd undor an €ftdng 6ward ls a cdmtnat ofi6n6o (U,S, q;6, Tnto 16.
S€cton1001).

Debt and D€barmenl Cert i f ical ions
b lho o.ganluallon detlnquoni on any F6d6|!l debt?

lE th€ oEanlza on or h6 pdnclp.lstrr66€.'tly dsbsn d, s|l3p€nd64 pEp@.d tor .t€lain€nt, dact6r6d holg'U€, or voluntarity €xdudad
lm a€r6d lransacrbn8 l,y any F6d6El depatuEnt or agsncy? y€s_ NojL

Certl l ication Regarding Lobbylng
Thls erd{dllon ls €qulr€d lor an award ol d F€do6l @nlEct. glant, or coof€radw sgc6m.nt oxos€dlng gl oo,ooo and tor an award ot a Fode|at tosn or
a commftrn6ni pbMdlng lof th€ unlt€d statol to iftur6 or gui|Ent€e a toan 6)a€€dtng 9150,000.

Cortif ication tor Contracts, Grants, Loans and Cooperative Agreements
Ti€ undoElgn€d c€rtitis, io lh6 b6r ot hl! or ner ho!r,l6dq. and b€liol, th.r:
(l) iJ,o l.d€nl apprcpial6d iunds havs b€en poid or *,i[ bo pald, by or on bshal ol th€ und€lslon€d, to any p€Mn tor 'nltuondnq or atbmottno to
infiuonc€ an otflc€r or €mdoys ot any ag€ncy, a M€mbd ol Congcs, d oficsr o( €rnptoy€€ ot CsoGi orsn onptoys€ ot a M€nbd i C sGss In
clnmcdon wlth lh€ aMrling ol any l€d€|al conlta.l tho maldng ol sy Fod€ral grant, 0la naldng ol arry Fed€rat loan, h6 onledng Inro ot any @fodive
agtEern€nt and ths €xioosion, conllnualon, |6n€wal, amondmont d modiflcalion ol any F6d€€l mtacr, g6nt loan, or @psBdw sg:r€6ni6nr.
(2) { any tunds ohor lhan F€dsral appropdat€d tun& hdE b.6n paid or w{l b€ pald to arry pe@n lor inllsnchg or alt€rnpting ro intfuenc€ an olffc€. o.
€rnployse ol any a!€nc1, a Membd ol Congloss, an otnc€t or 6'hploy€6 ol CdgE3q or d €mpby€€ ol a M€mb€. ol Congr€s6 In @nection widr this
Fo<bal @dEcl 96t loan, ot @p€Friw agGonMt, rh. undoclqn.d shdr comptete ed Bubmit Standard Fon,LrL @ietosu@ Fod lo R€Don
L.bbying,. ln .edr.€ wiltr h6 i.6truc{on6.

{3) IrF undslgned shatl bqul€ lhal lhe languag€ ol thb €nif@tion bo Indudod h th6 swad do@mmr6 for att dbawards at a! ti66 trf|uifno
6ubdl@iq subganls, and @l@ts undorgmt!.los,4d @opoallw agr€6m€nb andhat all subredplsnb sns[ @n y and dlsdoso acc;dinsty.
ThG erlift@lion is a matodal r€pr666nlalion ol lact upo. wnk$ clia@ w6 placod wi.n t{s lrffecton w6 nad€ or €nt€6d inro. subnlrsion ol $i5
6difi6iim is a pr6r€qoisile tor maklng or ent€ing into tlls lran€actim lmpoed by soc0oo r35e 0t6 31, u-s. Code. Any p€6on *ho ta|s to flt€ ti6
|sqoi€d c€nitcsllon shall b€ 6ubjoot lo a cMl ponatty ol not lsss lhen $10.0@ and nol moF lhan 9100,000 tof €ach 5uch taitu€.

AUTHORIZED INSTITIf IONA! REPFESENTATIVE SIGNAIUFE DATE

Sciences
NAMBNTLE '|YPED]
James M. Gentile/Dean forthe Natural l,u*u
TEI.EPHONE NUMBER

616-3Ss-771 4
ELECTFONIC MAI! AODFESS

gentile @hope.cit.hope.edu
FAX NIJMBER

616-395-7125



PdrclBl l@sroator / PEiecr DlEcror
Herbert L. DeNhen

senbr Ps@nn.l: PUPD, cePl's, Fadtv dd olh€. s€.{or associales
(ti6l eacn sepa€lst wi$ tlile, A.7. show numbor h brack6rs)

.id Fdno€ 6d6fhl lA + € +
D. P6m.n€nt Eqllpfi€nt (td ltm 6nd dolt.r aino! tor 6ach lim €tc.€dtng $,ooo,)

Dorn6& (hcl. can.dr .nd u.s,

| ? n 0 n
4 .131 f t )

L l diBct CasE {Sp€.lly Fal€ and aas6}

J. Tolll oicct and tndh€ct cosrs
K R*idual Fund6 (tl lor lutE. ot@m oole.ls s$ GPM 252 and

Pl / PO Ty!€d Nam€ & Siqnaturc'
H€rbert L. D€rsh€m
'frffiT,1:8f,iffi3r'* rv""d Ndft6 & sisEtuB' ol&rgs

First Year
SUMMARY

NSF Fom 1030 0r'94) Sup.Md6E all p@i@! €ditjMs 'SigEio€ 6qui6d @ly tor rersed blds.r {GPM 233)



PdndEl Invenioator / Poiecl Diteclor
Herbert L. Dershem

s€.lor P€MNI P,PD. Co'Pl s, Faculty and olh€r senlor asslalG
(usl eadr 6€oa6lely wih utle, A,7 show numbe, i. bBck€is)

g, OtEr P.conn€l {Show numb.E ln

D, P€m@ Eaulpm.nt (usl [6F and do{a.6mounl lor €ach llom €rc66dinq 11oooJ

1. oom.r{c{hcl CaNda.nd U S

F. Panldpa suPponco6ts 18t000 (d)
1. sdp6n& I -l;sou-re)-

I ro0 (n
4 .131 f t )

2, Plbrre on co6rrD@umdnLs{odoi33em|@non

L lndlFcl cosls {sp6c{y aal6 and Bse)

Total olFd and Indlr€cl cosE

X. Rsolduat Furds (ll lor luther ol cumnt D6jocls 6eo GPM 25e and

Pl / PO Typ6d Nam & Sio@tuB'
H€rb€rt L. Dershem

o16gsTyped Name & slgGture'

Second Year

SUMMARY
L B

'st€naur4 €quiEd only ior r€v!;ed b!d!61 (GPM 23a)

F-2

NsF Fom 1o3o (1/94) s!pe6€d6 all ptevlous edilions



Third Year
SUMMARY

NSF Fom 1O3O (l/94) Supe6odes all p@u@s .ditos Pag6 'sigmtud eqllred only lor re!1ed bldgel {GPM 233)

F-3

' E

PrindFl lnvstloator / PEi6d DiEctor
Herhenl-. Dershem

A- &nlor P€6on@1. PUPO, CePlt, Fadty and oth6r s.nio. A6slal4
(ust €ach sepadory $lh lins, 4.7. snow Nrber In biaok€is) Cal

L Herben L. Dersnem, Prolect Dlrector $ 3,500 (a) $
2. Mrchaer J. rrpprng. facurry Assocrate 1,500(b)

r,500 (b)

5.
6. a I Olh.ts ltlsl lndivlduallv on budo€l mla@llon mo€l
7.( I Total sonior P€EonGl (1 - 6) 6,500

B. Orh.r P€60nnsl lshow tumbEF ln bDdoisl
l Post o@toEl ass@lal6

2. I Olh€r P@r€sslonsls Clehnlcl.n, P6o6m6r, oic.l

) undsEddusrs srudents
5.
6.

Toi.l S.ladss end Wao.s (A + Bl 6,500
c. FdmE Bd.fiE lll ch5Eod .s d6d @sr6) l,JUr, (c)

Toi.l S.lais.. Wao€s .nd Fdno6 A€n€fts {A + A + Cl 7.800
o. P€m!..nt Eqllpddr (usl ltmand doll emounllor ..dr li.m erc@dnotl,0oo.)

Tolal Psmn. Eoulrm.nt
1, Domo6rlc (lncl, caru.h and u.5. lossossloft)
2. FotElg!

F. Panblpqn slpporl c6t3 18,000 (d)-rsuro-
1.100 (n

4.131 (hl

14 flll

2, Publledonco6ls/bo(rlmoniallodDlsmlM on

4. Conlout6r (ADPE) S€rlcas
5.

H. Total DrEcr Costs {A t'ouoh G)
l. hdi6c1 Co.rs lsp4lly Fal€ 6nd Bas6)

25% of stldent stipends
4,50{'

J. Tolal DiEt and l|ldl.e.l CosG lH + I) 3 8  t 3 t
K Rosidual Funds {f lor |lllher suooorl ol @mnl p.oiHc * GPM 2s2 a.d 2!€)

L. Amunt ot This Fequ66t (J) o. (J innus $
M. Cd SrEnm P@s€d Lovel J

Pl / PD Typ€d Nam€ & SrgnatuB'
Herbe( L. Dershem 7t5t95 lndiEcr cosr Fare Venfe on

$!is3T,f8"F,ifi3o* tr" Nam€ a sis€tule' ol6ss



Cumulative

SUMMARY

Hope Colleee
edn@r Inv6slsalor_/ Pojocr DrE lor
HefDed L, Dershem

A. Senlo. Pe@nn6li PVPD, CePt's, Facuty and OtrEi S€nior ArsoclaG.
(Usl €adr s€oaEloty $||n fite, AJ. show tun6€l In b'a*ds) c6l

1 Herbe4L. Dershem, Project Dir€.ror $ 10,500 (a
z Mrnae' J!lpptng, tsaculy Assoctare 4,500 (b)
3. rlur€l v, Drowne, racurry Assoctarc 4,500 (b)

5.
6, ( ) olh€B (!ht ldMduatty on budq€t €rotn.rbn @06l
7,( ) Tqrsr s.nrd P66on8t (1 - 6) t9,500

a. O$or PsMnnd (Sh@ tuhb6E In bEckot6)
1. { ) Posl DoctoEl Ass@lal€s
2. ( ) Cnhor Poiosd@ls O.dDLion, Pmdms, oic.l
3 . ( ) GEdualo Slud€nls
4.( ) Undonqlu.lo slud€nE
5,( ) Sectad.l' Crodqql
6. ( )oher

Toitl S6l6dds ,rd Wro* IA + al
C, Frlno€ B.n€ils d cn |E€d e dlEct @st8)

! 1 Sal.d6s, wag.8 and Fdno€ B.n.nB {A + A r C)
D. P.man.nl Equipmmr (tr5t itm and doltaramunr tor €ach tr6h.rc.€dtng g1,ooo.)

Tolll P€mandnt Eaullnsm
E. 1. Dcfi66llc (|rc|. C.mda and U.S. oo636€slonsl

F. Pairdpenl Suroon CGt6 54,000 (d)------45mTd-

3 r,0o (D
12.393 ftl

( ) Toial Pa.iclDanr CorE

2. Publlcall@ cosG/D@mlnlitorvDbsomtidton

4. Cohpurer (ADFE) S.tulc.s

H. Tollr Di@r Ccrs {A ihouoh 6l
l. Indl@t Costs (Sloclly Rato and Bs€)

25% of student stipends
11,500

J- Tolal ol@t and hdtr@l ccE {H + t)
K. Rgsrdual FunG (i ior lufl.r s@oort ol cumnl oti€6 @€ GPM 252 and 253)
L Anolnl or This R€qu66t {J) or lJ minls N0
M. cosl Shadns P@pos€d L.v€l $ I ao6.d L6v€l I DinoEnr $
Pl./ PD Typed Na@ & Slg@tur..
Herbert L. Denhem

DA'IE
7t5t95 lidi@r Cost Rale Vedti€ttm

,j*s3tlF&T8l3'i"" ryp"o Nam€ a srsmtu€' ol6gs

NsF Fon 1030 {1/s4) supeE.d$ alt pGvious €dr0ons pase 'SOMtu€s €quk€d dty tor @vis€d budget {cpM 233)

F 4



Budget Explanation
(a) The salarv for the Projecr Director includes $2,000 for adminisration of rhe proj€cr and $1,500 for direcdns

Lhe work of two undergraduates.

(b) The salary ofthe Faculty Associates is 9r,500 for directing the work of two 
"dergraduate 

participants.

(c) Fringe b€nefits is based on 2070 of the faculty salaries.

(d) Student s.ipends ee $300 per \reck for l0 weoks for 6 studenrs.

(e) Travel budget includes $250 per srudenl This wi be nsed to reimburse parricipants fo( rravel between
home and campus at the beginning and conclusion oflhe prcgram, and to pay participant travel expnses
to make presenhtions of rheir resulir during the foltowing academic year. tncal funds will be used to
supplemenl these tsavel expenses.

(f) The cosr of srudent housing is approximarely 940 per week for a toral cosr of $400 per sludenr. Hope
College will subsidize one-half of rhis amounl, Ioaving $200 p€r srudenr ro be paid by rhc gnnl

(g) Other cosb are budg€ted at $1,000 per sumner. This wilt be used for postage, retephone, copying, and orher
general expenses. It will also be used ro help defray the cost of off-campus speakers.

(h) College contribution for FICA,MQFE taxes for panicipanls.

Item I- Indirect Costs: The cunent cbarge by the collcge is 63.3%. The college will forgo the amount in excess
of ZsEo (rcr of 383qo) as ̂  contribution to rhe program.

Institutional Support
The CompurerScience Deparunent and HopeCollege are committed to the principle that €xceltence in

undergnduate education must include active student involvement in significan! researcb. In suppon of lhis
cornmiment, the college will con(ribute a substantial pa( ofrhe resources requircd to carry out rhis REU project.
Tbe college will provide housing to the students at one-half of the normal costas well as providing all of the
services normally available to Hope summer studenrs. These services include use of the phycial acrivities cenrer,
the career and counseling center.library facilities, and compuring facilities.

The college supports Ihe rcsearch efforts of faculty and studenb lhrough retease rime for facully, facutry
devclopment grants, tmvel funds to scientific meetings, acquisilion and mainrenanc€ of hardware and sofrware.
general se.retarial and clerical support, and funds for expendable supplies.

The current rate of iodirect costs for proposals ai Hope is 63.370 of all salaries aod wages. Hope College
will pay all overhead costs in €xcess of the 25% of student salaries requested in this proposal.

A surnmary of Hop€ College coniributions to thc REU program is given in rhe rablc below:

Contributions ofHope College to REU Project Annual
Housing,6 students @ 10 weeks per student $ 1,200
Excluded indirect costs, 63.3% all salaries minus request $ I I ,000

TOTAL $12,200

Total (3 yrs)
$3,600

$33,000

$36,600



1IOPEOOII"ECIE OIFICE OF THE PRESIDENT

July 25, 1995

Mr. Perry W. Hooks, Grants Officer
National Science Foundation
4201 Wilson Boulevard
Arlington, VA 22230

Dear Mr. Hooks:

SUBJECT: Grant # CDA-9423943
Amendment # I
Proposal # CDA-9542161

I am pleased to acknowledge your letter ofJuly 19, 1995, regarding the amended
grant award of $4,131 for the support of the project directed by Herbert L. Dershem
of our Department of Computer Science. The total grant awarded now totals $38,131.
The project is entided

"REU: An Undergraduate Research Participation Program
in Computer Science. "

The amended award expires Janury 31, L997.

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

With all good wishes,

1A".9*
John H. Iacobson, President

JHJ/km

pc: $ lac.ob E. Nyenhuis, Provost

"/br. 'leftenL. Dershem, Professor of Computer Science & Chair
Dr. James M. Gentile. Dean for the Natural Sciences
Mr. Barrv Werkman. Controller

DE WITTCENTER, ]4]  E ]2TH ST
PO 8OX 9000,  HOLLAND, M|CHTCAN 49422 9000
616 195 7784 /  FAX 616-)95-7111
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JUL24rees ^X:: i ." i : :
. , . .  _ :JD: , , r  , l  n :E , . ._  Anendnent  No.' ,  - )  v r r iuE proposa l  No.

Hope Ccijege
Dr, ,fohn H. ;facobson
President
Hope college
Holland, YII 49423-369A

NATIONAI- SCIENCE FOUNDATION

This grant is awarded pursuant to the
Foundat ion  Ac t  o f  1950 (42  U.S.C.  1861
Grant  cenera l  cond i t ions  (05 /94) .

Excep! as nodified by this anendnent,
unchanqed.

J u l y  1 9 ,  1 9 9 5
cDA-9423943

0 0 1
cDA-95421-61.

authority of the National science
et  seq, )  and is  sub jec t  to  cc -L

the grant conditions rernain

Dear Dr. Jacobson:

The National. gcience Foundation hereby alrards $4,131 to Hope college for
additional support of the project described in the request for
supplernental support.

This project? under the direction of Herbert L. Dersheh, Department of
Cornputer science, is entit led I

"REU: An Undergraduate Research Participation Progran in Computer
Sc ience.  r l

ThiE award vrith this amendment totals $38,131 and expires
January  31 ,  1997,

The attached budget indicates the anounts, by categories, on which NsF
has based i t s  suppor t .

The cognizant NsF proqran official for this grant is John cherniavsky
(703)  306-1980.  The cogn izant  NsF gran ts  o f f i c ia l  i s  Mary  L .  Inab ine t
( 7 0 3 )  3 0 6 - 1 2 1 3 .

sincerely, ,1
A  /  . /  / /

.fur1oshfut**
L , P//rry W. Hooks

ctrants off icer



NATIONAL SCIENCE FOUNDATION
420- WILSON EOULCVARD ' AR.ING ION. VIAGINIA

St'MMARY PROPOSAL BUDGET

A.  (  0 .00)  To ta l  Sen ior  personne l

B. other Personnel
1 .  (  0 .00)  Pos t  doc tora l  assoc ia tes
2 .  (  0 .00)  Other  p ro fess iona ls
3 ,  (  0 .00)  c raduate  s tudents
4 .  (  0 .00)  Secre tar ia l -c le r ica I
5 .  (  0 .00)  Underqraduate  s tudents
6 .  (  0 . 0 0 )  o t h e r

Total salaries and wages (A+B)

cDA-9423943
0 0 1

Funds granted
surnr By NSF

0 .  0 0  $ 0

PERSON MOS
cal acad
0 .  0 0  0 .  0 0

0 .  0 0  0 .  o o
0 .  0 0  0 .  o 0

c .  Fr inge benef i t s  ( i f  charged as  d i rec t  cos t )
Total sal.arj.es wages and fringes (A+B+c)

D. Total pernanent equipnent
E. Travel 1. Donestic

2 .  Fore ign
F. Total particLpant support costs
G. other direct costs

1 .  Mater ia ls  and supp l  ies
2 .  Pub l ica t j .on  cos ts /page charges
3.  consu l tan t  serv ices
4. computer (ADPE) services
5. subcontracts
6 .  o ther
Total olher direct costs

H. Total direct costs (A throuqh G)
I .  To ta I  ind i rec t  cos ts
J. Total" direct and indirect costs (H+I)
K. Residual funds / snatl business fee

1. Resj.dual funds (if for further support of current
pro jec ts  GPM 252 and 253)

2 .  sna l l  bus iness  fee
Amount of this request (J) or (J - K1 + K2)
cost sharing

0 .  o o
0 .  0 0

S o
$ 0

s 0
$ 0
$ 0
s 0

$ 0
$ 0

5 0
$ 0
$ 0

s 0
$ 0
$ 0
$ o
$ o
$ o
9o

5 4 , 1 3 1 -
$ o

$ 4  ,  1 3 1

So
$ 0

L .
1.,r.
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SADJ K)PECOI.I.EGE

Februarv 14. 1996

OFFICE OF THE PRESIDENT

Mr. Perry W. Hools, Grants Officer
National Science Foundation
4201 Wilson Boulevard
Arlington, VA 22230

Dear Mr. Hooks:

SUBJECT: Grant # CDA-9423943
Amendmentf Wz

I am pleased to acknowledge your letter of February 6, 1996, regarding the additional
award of $38,131 for additional support of tho Research Experiences for
Undergraduates (REU) program at Hope College under the direction of Dr. Herbert
L. Dershem of our Computer Science Depadment.

The project is entitled:

*REU: An Undergraduate Research Participation Program in Computer
Science. "

The award with the current amendment (f002) now totals $76,262 and expires January
3t, 1997 .

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

With all good wishes,

9n.*
John H. Jacobson, President

JHJ/km

pc'. D9.{acob E. Nyenhuis, ProYost
dr. Herbert L. Dershem, Professor of Computer Science
Dr, James M. Gentile, Dean for the Natural Sciences
Mr. Barry Werkman, Controller

DE WITT CENTER, ]4]  E]2TH5T
PO 8OX 9OOO, HOLLAND, MJCHICAN 49.122 9OOO
616 395-7780 / FAX616 395 7111



NATIONAI. SCIENCE FOUNDATION
WILSON BOUIEVAND . ARUNGION, VIRGINIA 222304m)

Dr, John I{. Jacobson
President
Hope college
Holland, MI 49423-369a

Dear Dr. Jacobsoni

The National Science Foundation hereby
for addit ional support of the project
above-referenced award.

Avard Date February 6. 1996
Grant No. cDA-942 3 94 3

Anendment No. OO2TfrrlRFnnnn,_.,
: ' [ $ i

.  , j

f rb  I  Z  jgg6

' . .. ':Tl,i OFF1CE
, , .),_,J Collegg

awards  S3a ,131  to  Hope  Co-L tege
being funded by the

This project. under the direction of Herbert L. Dershen, Departnent of
cornputer science, is entit l.ed:

rrREU: An Undergraduate Research participation progran in Conputer
Science, rt

This avrard vith this anendnent totals $26,262 and expired
January  31 ,  1997.

This grant is awarded pursuant to the authority of the National Science
Foundat ion  Ac t  o f  1950 (42  U.s .c .  1861 e t  seq . j  and is  sub jec t  to  Gc-1
crant General Conditj.ons (10/95) .

Except aa nodified by this anendnent. the grant conditions retnain
unchanged.

The attached budget indicates
has based its 6upport.

the anounts, by categories, on lrhich NSF

The cognizant NsF program officiat for this grant j-s Harry c. Hedges
(703) 306-1980. Ihe cognizant NSF grantg official is Carolyn Kofa
( 7 0 3 )  3 0 6 - 1 2 1 3 .

c i n - 6 r 6 r  r r
. A  /  /  /

.Y);urt9. p.4"-
- Pqfry W. Hooks

Grants Off i-cer



February 17,

I0PEOOL|^E0E

1997

OFFJCE OF THE PRESIDENT

Mr. Perry W. Hooks, Grants Officer
National Science Foundation
4201 Wilson Boulevard
Adington, VA.22230

Dear Mr. Hools:

SUBJECT: Grant # CDA-9423943
Amendment# 003

I am pleased to-acknowledge- your letler of Jsnuary 20, lggT , rcgarding the continuinggrant sward ofg38,l3l for the support ofa project diiected iy fi".U"rt L. Dershemin our Department of Computer Science. Thi project is entidfo:
'REU: An Undergraduate Research participation program
in Computer Science.,

This award with this amendment totals $f14,393 and expircs January 3t, 199g.Except as modified by this irmendment, the grant conditions ."rnnin ir*hung"a.

we pledge our best efforts to use those resources wisely and in accordance with thelerms and conditions set forth.

With all good wishes,

f f " r e
John H. Jacobson, President

JHI/mjw

pc:, Dr. Jacob E. Nyenhuis, Provost
\Dr. Heftert L. Dershem, professor of ComDuter Science

Dr. James M. Gentile. Dean for the Naturi Sciences
Mr. Barry Werkrnan, Controller

DE WITTCENTER. ]4I  E ]2TH ST
PO 80X 9000, HoLLAND, M|CH|CAN 49422 9000
6 1 6 1 9 5 , 7 7 8 0 l  F A X  6 1 6 - 1 9 5  / | i



Progress Report
NSF REU Grant # CDA 9423943

REU: An Undergraduate Research Participation Program in
Computer Science

Hope College
December 18' 1995

1. Brief summary of progress, including results obtained to date, and their relationship to
the general goals of the grant.

During the summer of 1995, eight students participated in underyraduate summer reseaxch in
computer science at Hope College. Six of these werc funded by the NSF REU grant, one was
funded through a NASA gmnt to Professor Mike Jipping, and one was funded through an Air
Force conhact to Professor Herb Dershem, The students and thefu projects are listed below:

Project 1: Evaluating Parallel Software Design Tools (Michael J. Jipping)
John Duperon, sophomore from Hope College (duperon@cs.hope.edu)
Jeff Oegema, sophomore from Hope College (oegema@cs.hopc.cdu)

Project 2: Comparison of the use of Ada 9X to C++ for the development of
objecFo anted programs (Herbert L. Dershem)

Manuel Calderon,junior from University of Toxas at El Paso (calderon@cs,utep.edu)
Andrew Van Pernis, junior from Hope College (vnpemis@cs.hope,edu)

Project 3r Construction of an Operating Systems Laboratory (Michael J. Jipping)
Danick Brown, junior from Hope College (dbrcwn@cs.hope.edu)
Mike Crider, junior from Hope College (crider@cs.hope.edu)

Project 4: Dynamic Updating and Dynamic Visualization of Large Voronoi Diagrams (Gordon A.
Stegink)

Rob Powell, junior from Taylor University (rpowell@css.tayloru.edu)
Dan Toth, junior ftom Hiran College (tothsd@hiramf,hiram.edu

The students were on campus participating in research for 10 weeks. The program was carried out
as specified in the prcposal.

2. A brief summary of work to be performed aluring the next year of support if chang€d
from the original proposal; an indication of any current problems or favorable or unusual
developments; and any other significant information pertinent to the type of pmject sup-
ported by NSF or as specified by the terms and conditions of the granl

The program for the summer of 1996 will be carried out as specified in the proposal. Ryan McFall



who is presendy a Visiting Instructor of Computer Science at Hope College will be supervising
students in place of Gordon Stegink who will not be available to ;ork onihis pqect Auring G
sumrner of 1996. Publicity materials will b€ disftibuted in January 1996.

3. statement of firnds estimated to remain unobrigat€d * if m ore than ?.\vo - at the end of
the period for which NSF currently is providing supporl

I do not estimate that there will be any unobligated funds.

4, Proposed budget for the ensuing year in the NSF format, only if the original award letter
did not indicate specific incremetrtal amounls or if adjustrnents to a planned increment
exceeding the greater of 107o or 910,000 are being requested.

We are requesting no modifications to the approved budget for the 1996 program

5, Information about otler current and pending research support of senior personnel, if
changed from the previous submission.

Professor Michael J. Jipping has the following current support not reported in the oliginal pro_
posal:

NSF ILI grant 'A Laboratory for Experimenting with Operating Systems and Networking Con_
cepts", 6/95 though 5/98, $52,601.

NASA.dove Augmentation crant, 6/96 through7 196, glj,98l.

NSF ILI grant 'An Integrated Classroony'Laboratory for Introducing Students to Object O ented
Concepts", 6/96 thrcugh 5/98, 946,356.

6. A statement describing any contribution of the project to the area of education and
human-resource development, if changed from any previous submission.

No change.

7. Updated information on animal care and use, InstitutioDal Biohazard Committee and
Human Subject Certificatio& if changed substantially frcm those originally proposed and
approved,

No chanpe.



Progress Report
NSF REU Grant # CDA9423943

REU: An Undergraduate Research Participation Program in
Computer Science

Hope CoUege
December 17' 1996

1. Brief summary of progress, including results obtained to date, and their relationship to
the general goals of the grant.

Dudng the summer of 1996, six students participated in undergraduate summer research in com-
puter science at Hope College with support from the NSF REU grant. The students and their
projects are listed bolowl

Project 1: Building a Networking Laboratory (Michael J. Jipping)
Michael Thelen, sophomore from Hopc College (thelen@cs.hope.edu)
Victor Polites, junior from Hope College (politos@cs.hope.edu)

Proj€ct 2: Java-Oriented Test Harness (Herbert L. Dershem)
Marvin Malkowski, sophomore from University of Wisconsin-Stevens Point

(maxvk@dwave.net)

Project 3: Java-Based Object-Odonted Fraction Visualization (Herbert L. Dershem)
Ma$ha Janjecic, freshman from St. Josephs College (mjbl329@saintjoe.odu)

Project 4: A IDBC Implementation for Sybase (Ryan McFall)
Kathryn Boner, sophomorc from Franklin & Marshall College (KM-Boner@ acad.fandm.edu)

Project 5! FoundatioN of a Pascal to Java Compiler (Ryan McFall)
Jason Bucata, junior from Hope College (bucata@cs.hope edu)

The students were on campus participating in research for 10 weeks. The program was canied out
as specified in the proposal. A sunmary of the projects can be found on the World Wide Web at
http: / /wv,w. cs . hope . edu/ -dershem/ reuposters9 6 . html

2. A brief summary of work to be performed during tle next year of support if changed
from the original proposal; an indication of any current problems or favorable or unusual
developments; and any otjrcr signiffcant information pertinent to the type of proiect sup'
ported by NSF or as specifed by the terms and conilitions of the grant.

The program for the summer of 1997 will be canied out as specified in the pfoposal. Publicity
materials will be distdbuted in January 1997.



3. Statement of funds estimated to remain unobligated - if m ore than 20Vo - at the end of
the period for which NSF currently is proyiding support.

I do not estimate that there will be any unobligated funds.

4, Proposed budget for the emuing year in the NSF format, only if the original award lett€r
did not indicate specific incremental amounts or if adjustments to a planned increment
exceeding the greater of 107o or $10,000 are being requested.

We are requesting no modifications to the approved budget for the 1996 program

5. Information about other current and pending research support of senior personnel, if
changed from the previous submission.
Professors Michael J. Jipping, Herbert L. Dershem, and Gordon A. Stegink has the following cur-
rent support not reported in the original proposal:

NSF ILI grant'An Integrated Classroom/Laboratory for Introducing Students to Object Oriented
Concepts", 6/96 through 5/98, $46,356.

Professor Michael J. Jipping has the following current suppoft not reported in the odginal pro-
posal:

NSF ILI grant'A Laboratory for Experimenting with Operating Systems and Networking Con-
cepts", 6/95 through 5/98, $52,601.

6. A statement describing any contribution of the project to the area of education and
human"resource development, if changed from any previous submission.

No change.

7. Updated information on animal care and use, Institutional Biohazard Committee and
Human Subject Certiffcation, if changed substantially from those originally proposed and
approved.

No chanse.



APPENDIX D

NsFPrwrrm: Research ExPeriences
for ljndergr.aduates

PI Nrtnc: Helbert L. Dershen

Elorgrdr.don:Hope College Drt: Decenber 18, 1995

prAddr-., 9jparlngnt of Coqputer Science
HOpe uol lege
tlo1land. MI 49422-9000

Ch.ck It Conattrued Fundilg is Reque$ed

U 8i8!&re

ANNAAL NSF GMNT PROGRESS REPORT

NSF Awrrd Numb€r: cDA-9425943

P..iod covctrd By Thir R.poit March 1, 1995 through SePt 1'1995

Pl.$c lrcludo tbc followlng loform|rloa:

l. Bricfsurm.ryofprcgrEss,ilcludirgr8ultsobiaircdtoitrt,tndthcirrcl,rrio!$ip!o11l.ScrcralgoalsofthcgrNq
2- Ahri.fe&Drry ofu/o* to bc P€rforrlcd durinS th. Dcl:t ]'c!! ofsuppod ifcbugFd froo ih€ oriSintl pftpo$li 3n

indic.tion ofuy qrttnt probl.os or flvorablc or unued ildcloFl.ols, .Dd |Dy olhct li8nficllt idornrrio!

Fli r to tlc tnc ofptoi€ct $pport d hy NSF d !s 4.cificd by thc tcnns ald conditio!! oflh.8nrq
3. Se.d of ftnds €dimrt d to rcmail unbliS6!.d -if morE thtn 200r- rt tbc €nd of lhc pcriod for l|/hic.b NSF

conrotlY i! Poviditrg suPPorl;
4. Pnpod.d budgct for thc cn3uin8 Jc,r in ill. NsF ftfmd, onlv ifthc Gigiml awrd l.tt r did not indi$t s?€cilio

iDrilrlcobt amouts or if sdjustrncob to a plrnn€d inca.mi'lt cx..cdiDg lhc 8r.rtq of l07o or S 10'000 ttc b€itr8
.!qu.st 4

5. t!i6E tion about olh.r clncot and pdding r..rcafth ruplort of scoio( p€.sonn l, ifdulgcd itd thc prcvio[s
artoirsioq

6. A dlt ocllt dcadibing my clntibution oflhc Proj€ct to thc u!. of cducstior ond hunan"reioorcc dcvcloprd.nt' if
cltnS€d t![n lny PrEviotrs s:ubs*sioni 8nd

Z Updlt d iDfomutio! on aninal cdE !!d us.. Insliurliond Biohrz.rd Colllritic. tnd Hursr Subjcd c.nification, if
chlnsd $bslmtially from lhos. oriSinaly Fopoccd drd rpFot.d

I ccdi& thit to thc best of ny hoplcdgr ( I ) lhc staLm.tlts hcreh (orcltding scicnti.fic h],po$csEs and tci€ntifc opiDids) sre
tE rnd conplctq !!d (2) the text and graprncs in rhis r€porl {s r$c[ ss sny accomp$ying Frblic{rioas d olhq dooln€ds,
ud.ss olhqwisg bdicntc4 arc the original \iotk ofthe siSnatod€s or individuals $orkiog undcr lheir supervision. I
urd.{shd that lle wi[fu] provision of false inforMtion or conc€alog a material fact in this rePort ot ary other conmudca-
tl! sdmiu.d tq NSF is a {riidlal o&ts€ Tidc 18, Section 100I.)

NSF Fom 1328 (795)
3 l



Progress Report
NSF REU Grant# CDL9423943

REU: An Undergraduate Research Participation Program in
Computer Science

Ilope College
Decernber 18' 1995

1. Brief summary of prcgr€ss, includitg rcsults obtain€d to date, and tleir relationship to
the general goals of the granl

During the summer of 1995, eight students particiPated in undergraduate summer r€search in
computcr scienco at Hope College. Six of these were funded by the NSF REU grant, one was
funded thrcugh a NASA grant to Professor Mike Jipping, and one was funded through an Air
Force contract to Professor Herb Dershem. The students and their projerts ale listed balow:

Project t Evaluating Parallel Software Design Tools (Michael J. Jipping)
John Duperon, sophomore from Hope College (duPeron@cs.hope.edu)
Jeff Oegema, sophomore from Hope Cotlege (oegema@cs.hoPe.edu)

Project 2: Comparison of the use of Ada 9X to C+l for the development of
object-odsntod prograrns (Herbed L. Dershem)

Manuel Calderon, junior from University of Texas at El Paso (calderon@cs.utep.edu)
An&€w Van Pemis, junior from Hope College (\'npernis@c8.hope.edu)

Project 3: Conshuction of an op€lating Systems Inboratory (Michael J. Jipping)
Danick Brown, junior from Hope College (dbrown@cs.hope.€du)
Mike Crider, junior from Hope College (oider@cs'hope.edu)

Pmject 4: Dynamic Updating and Dynamic Visualization of La4e Voronoi Diagrams (Cordor A.
Stegink)

Rob Powell, juniorfrom TaylorUniversity (rpowell@css'tayloru.edu)
. Dan Toth, junior from Hiram College (tothsd@hiramf'hinrn'edu

The students were on campus participating in research for 10 weeks. The prograrn was canied out
as specifred in the proposal.

2. A brief summary of work to be performed during th€ next year of support if changed
from the original proposal; an indication of any cunent problems or favorable or unusual
developments; and any oth€r signiffcant information pertinetrt to the type of project sup'
ported by NSF or as speciffed by th€ t€dtts and conditions of the grant

The program for the summer of 1996 will be canied out as ipecified in the proposal. Ryan McFall



who is presently a Visiting Instructor of Computer Science at Hope College will be supervising
students in place of cordon Stegink who will not be available to work on ihis project during thi
summer of 1996. Publicity materials will be distributed in January 1996.

3. Statement of ftuds estimated to r€m|in unobligated - if more than 20Zo - at the end of
the period for which NSF currently is providing supporl

I do not estimale that there will be any unobligated fun<ts.

4. Propoced budget for the ensuilg yesr in the NSF format, only if the orighal award letter
did not indicste specifc incremental amounts or if adjustments to a plamed increment
exceading tIrc greater of 10% or $10p00 are being requestcd.

We are r€4uesting no modiflcations to the approved budget for the 1996 program

5. Information about other currcnt and pending rtsearch support of s€nior personne! if
charg€d from the prcvlouc submission.

Professor Michael J. Jipping has the following cunent support not reported in the original plo-
Posal:

NSF ILI grant 'A Laboratory for Expedmenting with Operating Sysiems and Networking Con-
cepts', 6/95 through 5/98, $52,501.

NASA./Jove Augmentation Grart, 6/96 through 7196, $17,981.

NSF ILI grant "An Integrated Classroom/Laborrtory for IntroduciBg Students to Object Oriented
Concepts", 6/96 throueh 5i98, $46,356.

6. A stat€ment describing aly contribution of the project to the aror of education a|rd
humsn-rcsourc€ deyelopment, if changed fmm any pr€viou.s submission.

No ahange.

7. Updated information on animal care and use, Institutional Blohazard Committee and
Human Subject Certific.ation, if changed zubstantially from those originally proposed and
appmv€d.

No chanee.



NSFPmgrrm: RecerrchBpcn@ces
for Und.rgrrdurtes

PI Nrne: Herbert L. Derste|ll

PI OrFtriador: SoPe Colege

PI Address: Deprrtm.trt of Comput r scLnce
Hope Coll€ge
Hollrtrd, ldl 49422-9000

El Check If Condnued FuDdlng ls Rcqrcst'd

Pl€$e bclude th. follo$lng hformdion:

l.Bricf6ummiyofpro8lcss,includinsrc€ul6obEincdtodstc,ond|hcirrclationshiPtothcscnenlgoalsoftltegrant;
i. ;;;i;;;;f ;ork; b. Frfonncd do'ins th. ncit vclr of support if chanscd rron rh!-orisinal Proposdi an- 

r,,ar*ri"-" 
"i*i ""ncnt 

problcrns or favonblc;r unusual d€v.topmc si srd any orh.r significint infomation

o.rtin*t to rr'" i,e. or p'-ii..t suppoftcd bv NSF or ss Accificd bv thc tcm's and conditions of thc srant;
3. ib;;;i tu^il: o,i'i',rfo rc 'ii'io -6ttigurcd -if morc than 20vr ar ihc end of the pcriod for which NsF

culrcndy is ProvidinS supporq
c. i;;# b,iaea r"rjhc ;'uins vcar in rh. NsF fonnd, onlv ifdtc orisinal award letter did no-t indiclt' spccific

ii*i*or ,,i'*"ts or if !dj';;cnb to s planncd incrcment .xcc'dins thc sr€atcr of l0% or I 10'000 uc being

,. ffilH*1," *"", oth.r cun d snd p€ndin8 r.$srch suppon ofs'nior pasonncl' irchans€d fion thc pr'vious

6ubmi6sioni
e. iii6*i ao"".$ins lny ooniribution ofrhc projccl ro rhc ula ofcduc.rion and huun-rclourcc dcvcloFn nt, if

chans.d from ey prcvious tubhissionl lnd
r. Uoai"a inro-*ii6n on snim.t clr! md usc, Institutional Biohazad Conmit co snd Hurnan Sobjc.l Ccriificltion' if

clrangcd subjtsnti.lly from tho$ oriSinally proPos.d rnd approvcd'

I c€nifr rhlr ro th€ besr ofmy krowlcdee (l) rhc staremcds herein (€xcludinS sci€ntific h]"oth.ss and s.ientific opinio ) ate
!r,e ;d comDterc, and (2) th; tcxr srd graphics in rhis report a5 welt a! rny a.conpanyi!8 public.ations or orher documents,

"iG ",h;;* 
ii'ri..t i, *. rh€ orisinal work ofrhe sisraton€s or individuals wo*ins under their supe.vision. I understad

ttar the wilttul provision of false infornation or conc.aling anrierial f!!t in lhis repon or ary other communicarion subnfttcd

ANNAAL NSF GRANT PROGRESS REPORT

NSFAwrrd Numb.n cDAa423913

Period covered By Thls R€pori M.rch 1' 1995 thru sept I' 196
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roNSFis a cai;inalpffense (U.S Codc. Titk 18. Scction 100| )

Pl Signaturc:

NSF Form I328 (7/95)
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Progress Report
NSF R.EU Grant # CDA 9423943

REU: An Undergraduate Research Participation Program in

Computer Science

Ilope College
December 17. 1996

1, Brief summary of progr€6s, including rtsults obtrircd to date, and their relationship to

the general goals of the grant

During the summer of 1996, six students participated iMd:,qadualejunmer research in com-

pot", i"i"n"e 
"t 

Uop" Crllege wift suppon ftom the NSF REU granl The students and their

projects are listsd below:

Project 1: Building a Networking l,aboratory (Michael J' Jipping) . .
i"lichael Thelen, sophomore ftom Hope College (thelen@cs hope'edu)
Victor Polites, junior ftom Hope Colleg€ (polites@cs'hope'edu)

Pmj€ct 2: Java-Oriented T€st Hamess (Heftert L. Dershem)
fuarvin Malkowski, sophomore from Unive$ity of Wisconsilt-Stevens Point

(narvk@ dwavc.net)

Project 3: Java-Based Objecborientcd Fraction Visualization (Ilerbert L' Dershem)-Marsha 
Janjecic, freshman from St. Josephs College (mjb1329@saintjoe'edu)

Proj€ct 4: A JDBC Implementation for Sybas€ (Ryan McFaU)
iGthryn Bone., sopitomore from Franklin & Marshall Cotlege (KM-Boner@acad'fandm'edu)

Praject 5: Foundalions of a Pascal to Java Compiler (Ryan McFaU)
iason Bucata, junior from Hope Cotlege (bucata@cs hoPe'edu)

The students wote on campus participating in resoarch for l0 woeks' The program was caried out

as specified in the proposat. A summary of tho projects can bo found on the Wotld wide Web at

trtip: / /wnr. cs . trope - edu/-dershem/ reupoeters96 ' html

2. A brief summary of work to be performed during th€ next yesr of support if chang€d

i"o- tft" o"igi""f p-posal; an indication of any curr€nt probleDs or favorabl€ or unusual

J"""top-"n6; .oa .iy other signiftcant informatiotr pertinent to the type of project sup'
ported by NSF or as speciffed by the terms and conditions of the grant'

The program for tho summer of 1997 will be carried out as specified in the proposal' Publicity

maierials will be dishibuted in January 199?.



3. St|tement of frrnds estimtr€d to remain unobligated - if more than 207o -- at the end of
the period for which NSF cuEcndy is Foviding support

I do not estimale that there will be any unobligated funds.

4. Proposed budget for the ensuing yesr in the NSF forma! only if the original award letler
diat not i[dicate specific incrcm€ntal amounts or if ad,iustm€nts to a plantred increment
exceeding the grtater of 10% or $10,000 are being requ€st€d.

We are requesting no modifications to th€ approved budgct for the 1996 progam

5,Itrformation sbout oth€r cunent and pendirg res€orch support of senior personnel. if
changed ftom the pr€vious submissioD"
Prcfesso$ Michael J. Jipping, Herbert L. Dershern, and Gordon A. Stegink has the following cur-
rcnt support not reported in the original proposal:

NSF ILI grant 'An Integrated Classroom/Laboratory fot Intoducing Students to Object Oriented
Concepts", 6196 through 5/98, $46,356.

Professor Micha€l J. Jipping has the following cunent suPport not rcport€d in the original Prc-
posal:

NSF ILI grant 'A Labolatory for BxPerimenting with Opcrating Systoms and Networking Con-
ccpts", 6/95 through 5/98, $52,601.

6. A statement deccribing any cmtribution of the project to the er€a of educstion and
human-resource developmen{ lf changed fmm sny prcvious submission.

No change.

7. Up<Iated information on animd core and urc, Institutional Biohazard Committee 8nd
Iluman Subject Certification, tf ch8lged substantiauy fmm those originally pmpos€d 8nd
approYed.

No change.
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NSF Grant Conditions (Article 17, GC-l, and A icle9, FDP-Il) require submission ota Final Proiect
Report (NSF Form 98A) to the NSF program ofticer no later than 90 days alter the expiration ol the
aw;rd. Final Proiect Reports for expired awards must be received betore new awards can be made
(NSF Grants Policy Manual Section 677).

B€low, or on a separate page attached to this lorm, provide a summary of the complst€d projects and technicalinformation. Be
sure to include vour name and award number on each separate page. See below lor more instructions.

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

The summary (about 2OO words) must be self-contained and inlelligible to a scientifically or technically literate reader.
Without restating the project title, it should begin with a topic sentence stating the project's major thesis. The summary
should include, if pertinenttothe project being desc bed, the following ilems:

. The primary obiectives and scope ol th€ proiect

. The techniquss or apptoaches used only to the d€gr€e necessary for compr€hension
' The lindings and implications stated as concisely and inlormatively as possiblo

(see enclosed SUMMARY OF COMPLETED PROJECT)

PART lll - TECHNICAL INFORMATION (tor program management use)

List refer€ncss to publications rosulting from lhis award and b efly describe primary data, samples, physical col!6ctions,
inventions, sottwaro, €lc. created orgalhered in the courso ofth6 re6€arch and, if approprlate, how lh€y are being mado available
to the research community. Provid€ the NSF Invention Disclosur€ numbor lor any invenlion

(See enclosed TECHNICAL INFOBMATION)

tcerlity to the best ot my knowtedge (1) the slatemenls h€r€in (excludlng scienlitic hypoth€s€s and scientiiic opinion) are true and complete, and
(Z) the text and g€phics in this r€pot as w6llas any accompanylng publications or otherdocuments, unless oth€rwi€€ indical€d, are lhe odginal
wo* of the slgnalodgs or ol individuals wo*ing under theh supevision. | lndersland that willlully making a lalss statement or concealing a
material lacl in this r€oorl oln6r communrcaton sLrbmill€d lo NSF is a crimlnal oli€nse (u.s. cod6, Tlile 18, Section 1001).

Submitted via Fastlane

Principal Invesligator/Project Direclor Signature Date

IMPORTANT:
MAILING INSTRUCTIONS

Return this entire packet plus all attachments in the
envelope attached to the back of this form. Please copy the infor-
mation from Part l, Block lto the Attention block on the envelope.

NSF Fom 9&C (Fev. 1/94)



PART IV - FINAL PROJECT REPORT - SUMMARY DATA ON PROJECT PERSONNEL
(To be submin€d ro cognl2dl Proqram otller lpon conpbrbn oi prol€cq

The data requested below are important for lhe development of a statistical profile on the personnel supported by
Federat grants. The infomation on this parl is solicited in response to Public Law 99-383 and 42 USC 1885C. All informa-
lion provided will be treated as contidential and will be saleguarded in accordance with the prcvisions of the P vacy Act
of I 974. You should submit a single copy of this part with each {inal project report. However, submission of the requested
informaton is not mandatory and is not a precondition of fulure award(s). Check the "Declins to Provido Information"
box betow ifvou do not wish to provide the information.

Please enterthe numbers of individuals suppofted underthis grant.
Do not enter intormation for individuals working less than 40 hourc in any calendaryear.

Senior
Slaff Doctorals

Graduate
Studenls

Under
Graduates

Other

l ale

A. Total, U,S. Cltizens 4 1 6 2

B. Total, Parmaneni Residonts

U.S. Citizens or
Permanent Rosidents2:

American lndian or Alaskan Nativ€
4 s r a n , , , , , , . . . - - - - , . . , , , , , , -

Black, Not of Hispanic origin. . . . .
H i s D e n i c  . . . . - - - . . . . . . . . . , , ,

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

White, Not of Hispanic origin 4 t 5 2

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

Specify Country
1 .

2 .

3 .

D, Total, All pariicipants
( A + B + C ) 4 1 6 2

o l3ab l6d3

_ Dectin€ to Prcvide Inromarion: Chsck box it you do not wi€h to provide this inlomation (you aro still rsquired lo r€turn lhis pag€
LJ along with Parrs l"lll).
lCatoqory includes, for 6xamplo, coll€g€ and procollege toache6, conl6r€nc6 and wotkshop Panicipanl6,
2 Us€ lh6 cat€qory rhat b6st doscibes th€ orhnic/tacial status lor all U.S. Cilizens a.d Non-cltl26ns wilh Permanenl Residoncy, /faor€
than ona Blegory aryligs, t!3e the de catagoty kat nost closely reflact' tha parcon's rccognition in the @nnunity.)

34 p€rcon having a phy€ical or menral ihpai.mgnt thal subslantially limits ons or more major lil6 activities; who has a r6cord of slch
impaimont or who is rcsard€d as having such impairn nt. (Disablad individuals atso should be counted under the aPPhPnate
ethnic/rccial grcup unless key arc classifrad as 'Othet Non-u S citizans ̂ )

AMERTCAN tNDtAN OR ALASKAN NATIVE: A peFon having oigins in any of rhe original p€oples ol Nolih America and who main-
lains culiuial idenlilication through lribal allilialion or communily r6cognition

ASTAN: A pe€on having origins in any oi rhe original peoples ol East Asia, Soulheast Asia or the Indian subconlin6nt. This area
includes, for exampl6, China,India, Indonosia, Japan. Koroa and Vi€tnam.
BLACK, NOT OF H|SPANIC OFIGIN: A person havins oigins in any olthe black racialgroups oi Ariica

H|SPAN|C: A DeBon ot Mexican, Puorto Rican, Cuban, C€ntral or Soulh American or oth€| Spanish cuhure or origin, regardless ol rac€.

PAC|F|C ISLANDER: A p€rson having oigins in any of the orignal peoples ol Hawaiii the U.S. Pacific t€dlories ol Guam,
Am€ican Samoa, and th€ Northeh Ma nasi the U.S. Trust T€r tory ol Palau; the islands ot Micronesia and Melanesia; or the

WH|TE, NOT OF HISPANIC ORIGIN: A psEon having ongins in any olthe oiginal people€ ol Europs, Norlh Alica, or the [,4iddle East.

NsF Fom 93A (Bev l/ea)



PART II - SUMMARY OF COMPLETED PROJECT

The REU program in Computer Science at Hope College proyialeal talented
undergraduates with a meaningful research experience to encourage them
to consider a career in computer science research. The primary
objective of the project was to expose the students to the techniques,
attitudes, and rewards of computer science research and to proyide
encouragement and direction in the pursuit of such a career. A strong
effort was made to recruit women and minority students into the
program.
Six participants were selected each year, three from Hope College anil
three from other institutions. These students worked with a Hope
College faculty mentor for ten weeks during the summer in the Ilope
College Computer Science laboratory. Areas of research included
concurrent systerns, algorithm animations, programming languages,
computational geometry, database systems, compiler construction' and
web-based instructional tools, The students performed independent
research, gave oral presentations on their work, attended workshops on
graduate school, and prepared scientific papers and presentations.

NSF FoRM s3a (Rev. 1/s4)



PART III - TECHNICAL INFORMATION

Grat Number: CDL-9423943
Amount of Awaril: $11.4.393
Support Period: March 1, 1995 to February 28, 1998

Recruitment:
In January of each year (1995-1997) the PI adyertised the aYailability of
positions for summer research by doing the following:
- Mailing announcements and applications to over 300 computer science
departments
- Distributing information on a number of electronic lists and providing
online application forms and web-based information about the program
- Mailing announcements to the minority affairs officer at over 300
institutions
- Informing department chairs at predominantly minority institutions about
the program via email and soliciting nominations from them,

Each year between 60 and 90 applications were received from which the three
external participants were chose[. In addition, three l{ope College
participants were chosen each year from approximately 20 applications.

Participants: In addition to the six undergraduate researchers supported by
REU, th€re were additional studentJ participating in these projects with
funding from other sources. In 1995, one student was funded by NASA and one
by an Air Force contmct. In 1997, one student was frmded by the Hughes
Foundation.

Projects: The projects are given below by topic a[d participants. An
asterisk (*) indicates the undergmduate student was supported by non-REU
funding.

1995
Evaluating Parallel Softwar€ Design Tools
Faculty Mentor: Michael J, Jipping
Undergraduate Researchersr John Duperon and Jeff Oegema*

Comparison of the Use of Ada 95 to C++ for the Development of
Object.Oriented Progmms
Faculty Mentor: Herbert L. Dershem
Und€rgraduate Researchers: Manuel Calderon and Andrew Van Pernis*

Construction of an Operating Systems Laboratory
Faculty Mentor: Michael J. Jipping
Undergraduate Researchers: Darr ick Brown and Michael Crider

Dpramic Updating and Dynamic Visualization of Large Voronoi Diagrams
Faculty Mentor: Goralon A. Stegink

NSF FORM 93A (R€{ 1/94)



PART III - TECHNICAL INFORMATION

(Page 2 of TECHNICAL INTORMAIION )

Undergraduatc Researchers: Robert Powell and Dan Toth

1996
Building a Networking Laboratory
Faculty Mentor: Michael J. Jipping
Undergraduate Researchers: Michael Thelen and Victor Polites

Java-Oriented Test Ilarness
Faculty Mentor: Herbert L. Dershem
Undergraduate Researcher: Marryin Malkowski

Java-Based Obj€ct-Oriented Fraction Visualization
Faculty Mentor! Ilerbert L, Dershem
Undergraduate Researcher: Marsha Jar\iecic

A JDBC Implementation for Sybase
tr'aculty Mentor: Ryan Mcf,'all
Undergraduate Researcher: Kathryn Boner

Foundations of a Pascal to Java Compiler
Faculty Mentor: Ryan McFall
Undergraduate Rese&rcheri J.son Bucatr

1997
Visualization in JaYa
Faculty Mentor: Herbert L. Dershem
Undergraduat€ Researcher: James Vand€rHyde

Educational Animations of Algorithms
Faculty Mentorr Herbert L. Dershem
Undergraduate Researcher: Peter BruDmund

Dynamic Anomaly Detection in Java
Faculty Mentor: Michael J. Jipping
Undergraduate Researchersr Michael Bradshalv, Nathan Oostendorp, and Anita
Van Engen*

Persistent Auotation of HTML Documents
Faculty Mentor: Ryan McFall
Undergraduate Researchers: Daryl Blood and JeIf Penney

Papers and Posters presented:
Penney*, J. and D. Blood*. 1997. Persistent Annotation of IITML Documents.
Pew Midstates Undergraduate Research Symposium. Chicago, IL

NSF FORM 93A (Rev, 's4)



PART III - TECHNICAL INFORMATION

(Page 3 of TECHNICAL IMORMATION )

Bradshaw, M., Oostendorp, N., and A. Van Engen. Dynamic Anomaly Detection
in Java. Poster at 1998 SIGCSE Symposium. Aflanta, GA

Papers publish€d:
Van Engen*, A., Bradshaw*, M., and N, Oostendorp*. 'Extending Jaya to
Support Shared Resource Prolection and Deadlock Detection in Threads
Programming', Crossroads, Winter, 1997.
Dershem, H. and P. Brummund*, 'Tools for Web-Based Sorting Animation,'
Proceedings of 1998 SIGCSE Symposium.
Dershem, H. and J. Vanderhyde*, 'Java Class Visualization for Teaching
Object-Oriented Concepts,' Proceedings of 1998 SIGCSE Symposium,
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