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gmduate research projects as a pan of this program. Five students per year from other institutions will participate

16. Summary of Proposcd Work:

The REU program at Hope Colleg€ is designed to provide talented undergraduates with a meaningful
research experience that will encourage lhem to consider a carger in computer science research. Our goal is to
expose the students to the techniques, attitudes, and rewards of computEr science research and to provide
encouragemenr and dire-ction in the puNuit of such a caleer. We will strongly recruit women and minority students
ro our progam. Hope College Computer Scienc€ faculty will mentor this undergadu.te resealch. In addition, a
faculty mentor will be selected from another instiaution where the infiastructure is lacking for stsoog undergraduate
research. Eight participants will be select€d each year, three {iom Hope College, two from the outside faculty
mentor's institution, and three from olher institutions. Those students will work for ten weeks during the summer in
close collaboration with a faculty mentor. Students will have tlle opportunity to use the Hope College Computer
Science SUN SPARCslation network. Areas of r€search include parallel algorithms, system development
environments, human-machine interfac€, algorilhm annnation, and programming languages. The studenls will
perform indep€ndent research, give oial presentations on their work, attend workshops on graduate school, prepare
scientific papers, and present their work at seminars at their home institutions and national and regional me€tings.
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C. Project Description

1 Introduction
Hope College is a four-year lib€ral arts college with enrollment of approximately 2800. The Science

Division at Hope College is one of the strongest divisions of its kind at any fow-year college. HoDe College was the
site of the national meeting of the Council on Undergraduate Research in 1992 and is the recipient of a recent major
grant fiom the Kellogg Foundation to help improve K-8 science and mathematics education as well as grant! from
Sherman Fairchild Foundation and the Kresge Foundation to fund najor equipment purchases.

The faculty and administration of Hope College believ€ research padcipation by undergraduates to be a
critical component in the tsaining of future scientists. All of the scien€e departments at Hope College offer
indep€ndent study programs involving student research for which academic credit is awarded. Outstanding majon
are encoumged to continue their research on a full time basis during the summer months.

Hope College has a long lradition of underymduate research in the sci€nc€s. In the period of 1991-95,
Hope placed 22nd among all baccalaureate colleges in the undergraduate odgin of science Ph.D.'s. Hope was 3rd
among baccalaureate colleg€s in total awards ftom the National Science Foundation in 1996-97.

The Computer Science Department has become a part of this kadition. A recent study ifldicated that Hope
was the third most productive institution in Computer Science research ftom among lhe 48 institutions in the
"Oberlin group" as measued by publications in the pcriod 19?7-1987. During ttle 16 yoar period from 1981-t997,
the Computer Science Department graduated 225 majors. Of those, 42 attended graduate or prcfessional school and
179 participate-d in a ResearcMndependent Study coulse during the academic year.

Hope College srrongly encouragcs facultyhtudent collaborative rescarch. Undergraduate research with
NSF support was canied out by more than 100 sludcnts during the summer of 199? in ihe d€partments of Computer
Science, Physics, Mathematics, Biology, and Chonistry. lnstitutional support for collaborative rcsearch oubide of
rhe scicnccs har increased by the establishment of a hesident's Discretionary Fund for this purpose.

2 Objectives and Intended Impact
The objectives of thrs project aie:

. to suppon and e[hanc€ the undergraduate research Fogram of tho Hope College Computer Science Department

. to Fovide a model for Computer Sciencc undergraduate research for othcr primarily undergraduate institutions

. ro encou€ge and support undergraduate roaearch at institutions that prEs€ndy lack tho inliasEucture to support

. to encourage and motivate undergraduat€ participanb to pursue career! in computcr science research

. to increase the numb6 of undergraduatEs ftom $oups undeneFescnM in Computer Science research to
consider such careers

As a.esult of this project, we expect that lhe Computcr Science uodergmduate rcssarch progxam at Hope
Couege will continue to giow in both lize and effectivcness. Wc also expect that as a result of their panicipation,
the studcnt and faculty participants in this program will play a role in incrcasing the presence and imporlance of
undergaduate research at many other institutrons, and as a result, the entire Computer Scienc€ academic
community wiu benefit.

RESUI-.JTS FROM PRIOR NSF SUPPORT

crant Number CDA-92001 l8 | Grant Number: CDA-9423943
Amount of Award: $86,550 | Amourt of Au/ard: $114,393
support Period: April I, 1992 to Septeinber 30, 1995 | Suppon P€riod: March I , 1995 lo Febmary 28, 1998

Tide: REU: An UndergraduaE Research Panicipation Program in Computer Science



3.1 General Results
With support {iom the Natioflal Science Foundation, Hope College has hosted a Computer Science REU

site program each of the summers kom 1992- 197. During this tirna REU has supporied 36 pafiiciparis, 6 each
summer, while an additional 10 participants have be€n supporled by other fuods. Th€se additional funds have come
from a variety of sourcos in the form of gants awarded to lhe faculty and the instilution. Sources include NASA,
NSF RUI, Pew Memorial Trust, Howard Hughes Foundation, and the United States Air Force. The student
participants have completed 22 projects that are listed later in this proposal.

The tabl€ below shows the slatus in August, 1997, of the 40 individuals who participated in the Hope
College Computer Science summer research programs ftom 1992-971

Attending graduate school 13

Employcd

Still an undergraduat€ 11

Graduatc schools attended by projert alumni include Dukc, Clcmson, Illinois, Michigan State, Utah, Texas
A&M, Michigan, Colorado, and William & Mary. Among thc present employeN of project alumni are Bell Labs,
Evans & Sutherland. Crowe Chizek. Microsoft, For4 UsAir, and Macromedia.

From 1991-97, the Hope College Computer Sciencc RBU project hss had only limiled success in recruiting
pafticipants ftom undenepresented groups. Twenty percen! of the pffticipants have been women and only one
participant of the 40 has been a member ofa minority €thnic group. This has b€tn in sPite of.ffort on the part of
the Foject director to r€cruit such students. Each ycrr, at least half of the positions offered to non'Hope Coll€g€
studenls were offcrcd to females. In 1997, 30% of the applications rcceivcd were ftom mcmbers of minority groups.

Unfortunately, it has proven difficult to convert these applica s into participants. We have notrced, that thc rate of
acceptrnce of offer€ to pmticipate is much lowcr ftom members of thoso undcrrepresentcd groups, maldng it much
more difficult to rcalizc a higher level of panicipation. Regadloss of our limited success, we find the level of
inlerest ftom studonlr in thes€ groupE to b€ cncouraging, and wc plan to continue to stlive for greater Participation
through the stralegies dcscribe-d in the next section of this proposal.

3.2 Recruitment
In late January or early February of each ycar, announc€menl! of the summer's REU program are

disFibutpd. Mailings are sent to computer scietce d€paltmcnt chairs at colleges and universitics thmughout the
UnitEd Statrs. In additioq announcemcnls are sent tro Minority Affai!:rs Officrrs at latge univ€rsitres throughout the
midwest. Announcemcnts are also placc on the comp.edu Usenet ncws group and on the ACM SICCSE mail list
s€rver. Chalrs of compuler science dcpartments at over 50 pre-dominandy minority iostitutions are concacted
individually via cmail lo especially encoungp their students to aPPly. At thc same time, an announc€ment is
distribuEd io all computer science classes at Hope Collcge. The application numbers fot the six y€ars of suftmer
undergraduate rcsearch supportcd by the above two grants arc given in the following table:

Application Profile loot 1993 t994 1995 1996 r99'.1

Bxtemal applicants 82 59 65 a 57 62

External participanls 3 3 3 2

Hop€ applicants 7 l l 12 t7 t7

Hope participants 3 3 3 3 3 4

Other undergaduate researchers 2 3 2 2 0 I

c-2



3.3 Projects
Bach summer, the participants were present on the Hope College campus for ten weeks of research. The

projects and their panicipants are summarized below: (* indicates the participant was supported by non-REU funds.)
t992

An Object Ori€ntcd Application/Programmer Intcrfac€ for Network Pmgramming
Faculty Mento.: Shirley Bro*rt€
Undergraduate Researchers: Jennifer Howe[, Ming Shu*, Rob€rt Wohlfarth

Using the Computer to Visualize and Simulatc Mod€ls of Abstract Mod€ls of Computation
Facdty M€ntor: Herbert D€rshem
Undergraduate Rescarchers: Brett Folkert Ryan McFa

Photosynthesis: An Object Oriented Test B€d for Parall€l Ray Tracins
Faculty Mentor: Gordon St€sink
Und€.graduate Researchers: Eric Matthews, Mik€ Shield

1993
Adavision and THREADS: Algorithm Animations and Experimental Labomtorics for Teaching a Datq
Structur€s Cours€ in Ada
Fcculty Mentor: H€rb€rt Dcrshem
Undergraduate R€searchers: Wendy Darth, Chcri Bowsh€r' Bob chen*

The Genetic Algorithm Parallel Programhing Project
Faculty Mentor: Gordon Si€gink
Undergrsduate R$earchersi Russell Nelson' Bryan Show€rs

An Empiricrl Csse Study of Software Integirtion Techniqu€s
trrculty Mentor: Michael Jipping
Undergradurt€ R€searchers: Jonathan Bcsrdr' Micha€l Crider*' Serge Hrllyn' Nichobs Rahn

1994
Cr€ating an Integrat€d Concurr€nt Syst€m Design Environm€nt
Faculty M€ntor: Michael J. Jipping
Undergraduate R€searcherst Mike Criderl' Serge Ha[yn*, John DUP€ron' Hcather Mintz

Algorithm Visualization and Animstion
Faculty Mentor: H€rbert L. Dershem
Undergraduate R€searchers: Ch€ri Bowsher, Darrick Brown

Electric Darwinism: Finding an ld€3l Path Usins Gcdetic Algoritbms
Frculty M€ntor: Gordon A. Stegink
Und€rgraduati Reff Rhers: Deborah Kaplar' Nick Slagcr

1995
Evaluating Parallel Software Design Tools
Faculty Mdrtor: Michael J. Jippins
Undergradoate R€icarchers: Johlr Dup€roo ad J€tr oeg€ma*

Comparison ol the Use of tula 95 t! C++ for the D€vdopment of Object-Orientcd Prograns
Faculty M€dtor: Herb€rt L. DeEhem
Undereraduate Res€archers: Manud Caldemn and Andrew Van P€rnis*

c-3



Construction of an Operating Syst€ms Laboratory
Faculty Mentor: Michael J. Jipping
Undergraduate Research€rs: Darrick Brown and Michael Crid€r

Dynanic Updating and Dynamic Visualization of Large Voronoi Diagrams
Faculty M€ntor: Gordon A, Stesink
Undergraduate ResearcheE: Robert Pow€[ and Dan Toth

t996
Duildins a Networkins Laboratory
Faculty Mentor: Michael J. Jipping
Undergraduate Researchers: Michael Thelen and Victor Polites

Java-Oriented Tert Harncss
Faculty Mentor: Herbert L. DeNhem
Undergraduate Res€archcr: Marvin Malkowski

Java-Bas€d Object.Oricnted Fraction Visualization
Faculty M€ntor: Herb€rt L. Dersh€m
Undersraduat€ Res€arch€r: Marsha Jal\iecic

A JDBC Implementation for Syb.se
Faculty Mehtor: Ryan McFall
Und€rgraduatc R€searcher: Krthryn Boner

Foundations of a Pascal to Java Compil€r
Faculty Mentor: Ryan McFall
Und€rgraduate Resesrcher: Jason Bucata

t991
Visualization in Java
Faculty Mentor: Hcrbert L, Dersh€m
Undergraduat€ R€searcher: James vsnderHyde

Edu(ational Animations of Algorithms
Faculty Mentor: Herb€rt L. Dershem
Undergraduat€ Rescarch€r; PeterBrummund

Dynamic Aoomaty Det€ction in Java
Faculty Mentor: Michacl J. Jipping
Undcrgraduate Rese.rch€rs: Michael Bra&haw' Nathen Oo€tendorp, and Anifa Van Engcn*

P€rsistent Annotrtio[ of ITTML Documents
Faculty Mcntor: Ryan McFall
Undergraduat€ Reearchers: Daryl Blood and J€ff Perney

In addition to the research work that was canied ou., the following activities were also held in some or all

. weekly seminars where students present their research work

. Field trip to a University guduate computer sclence department

. We€kly seminar for prepamtion for the computer science GRE examination

. Field trip to computer trade show when one is in the area

c-4



. Faculiy'led workshops on topics that are peninent to all projects

. Workshop on how to give t€chnical presentations

Students are required to make a formal final presentation of their research during the final we€k of the
project and to submit a final r€search report- ln addition, all shrdents arc required to submit an ele.honic poster of
their res€arch. These posters are lhen placed on the world Wide W€b.

3,4 Post-Summer R€sults: Presentations and Papers
(* indicates undergraduate co-author)

3.4.1 Papers presented
McFall*, R. 1992. Using the Computer to visualize and Simulate Abstmct Models of ComPutation. Pew

Midstates Consortium Undergraduate Research Symposium. Crinnell, lA., October
Shu*, M. 1992. An Object-Oriented Application/Programmer Interface. Pew Midstatcs Consortium

Undergmduat€ Research Syrnposium. Crinnell, [4.
Matthews*, E. ahd M. Shield*. 1992. Photosynthesis: An Object-Ori€nted Test Bed for Parallel Ray

Tracing. Argonne Symposium on Undergraduat€ Rcsearch. Argonne, IL
How€II1, J., R. Wohlfa(h*, and M. Shu*. 1993. An Object-Oricnlcd Application/Progammer lrterface for

Network Programming. Symposium on ApPlicd Computing. IndiaMPolis, IN.
Engel, C., H. Dershem, R. McFall*, A. Lopez, and s. Wltz. 1993. Research Bxperience for

Undergraduates Panel. SIGCSE Technical Sympolium on Computer Science Education. Indianapolis' IN.
Nelsonr. R. and B. Showers*. 193. The C€netic Algorithm Parallel Programming Project Pew Midstates

consortium Undergraduate Research Sympo6ium. chicago, IL.
Banh*, W and C. Bowsher*. 1993. Adavisiol ,nd THREADS| Algorilhm Animations and Experimental

Laborarories for Toaching a Data Stsuctures Courso in Ada. Argonno Symposium for Undergaduate Research.

Argonne,lL.
Derahem, H. 1993. Algorilhm Animation for Data Sauctues. Unit€d Slates Air Force Academy Computer

Science Colloquium. USAF Academy, CO
Jipping, M., S. Hallyn*, M crider*, N. R hn*, and J. Betrd. 1993 AD Empirical Case Study of software

lntegration Techniqucs. NASA Langley Space Flight C€ntcr Symposium. Ilngley' VA.
McFallt, R. and H. Dcrshem. 1994. Finitc Stat€ Machinc Simulaiion in an lntroductory Lab. SIGCSE

Technical Symposium on Computcr Science Education. Phocnix, AZ
Dershcm, H.. Barh*, W., Bowsher*, C., and D. Brown+. 1996 "Dat! Slructur€s with Ada Packages'

Laboratories. and Animations," First Annual Australasian Conforcrcc on Computcr Scienc€ Education, Sydney'

AU,
Penncy*, J, and D. Blood*. 1997. Persistent Annotation of KIML Documcntr. Pew Mialstates

Undergraduate Research Syhposium. Chicago, IL

3.4.2 Papem Published
Howell*, J., R. Wohlfaftht, and M. Shu*. 'An Object-Orientcd Application/Programmer lnterface for

Network Programhing," Prccecdings of thc 1993 Symposium on APPlicd Computing' 1993
McFall*. R. and H. Dershem "Finite Stato Mrchine Simulation in an Introductory Lab"' SICCSE Bulletin'

26,1 (1994), pp. 126-130.
Derihem. H., Bartht, W., Bowsher*, C , snd D. Brown*. "Data Structures with Ada Packages'

Labomtories. and Animations,,' Proc€€dings ofthe First Austalasian confelence on computer science Education,

Sydney, Australasian, July 3-5, f996, pp. 32-38.
Van Engen*, A., Bmdshaw*, M., and N. Oostendor?* "Extenditrg Java to Support SharEd Resource

Protection and Deadlock Detection in Tbreads Prcgrmming", submiiled to Crossroads' Augult 1997-

Dershem, H. and P. Brummund*. "Tools for w€b-Based sorting Animation," submitted to Pmc€edings of

SIGCSE Symposium, August, 1997.
Denirem. H. and J. vanderhydet "Java Cbss Visualization for Tcaching Object-Oriented Conc€pts"'

submitted to Proce€dings of SIGCSE SymposiutrL Augus! 1997



3.4.3 Panels on Undergraduate Research
Dershem, H., with Engel c., McFalt*, R., Lopez, A., and S. Wiltz*. ,'R€search Experiences for

Undergraduates," Twenty-fouth SIGCSE Te.hnicai Symposium on Compurer Science Ed;cadon, Indianapoth. IN,
March, 1993.

Dershem, H., with Bard, G., and D. Berque. "Finding and Developing Research Experiences for
Undergraduates in the Small College Setting," Third Annual CCSC Midwestem Conf€rence, Greencastle, IN,
Ocrober 1996.

Dershem, H., with Sanders, D., Eller-Meshreki, R., and C. pitts. "Underg"duate Research - Welcome to
the 2lst Century," Twenty,eighth SIGCSE Technical Symposium on Computer Science Education, San Jose, CA,
February, 1997.

4 NATURE OF STUDENT ACIIVITIES

4,1 Studentlnyolvement

The student panicipa s in this project will be expecM to spcnd a minimum of zl0 hours per week for 10
veeks on thc research project to which they are assigned. Each studcnt will bc assigned a faculty mentor, t*o or
more studenti being assigned to each mentor and working as a team. Early in the program, the students *ill work
closely with their mentors, but as thcy gain experience they will bc cncouraged to work morc independcntly. Bach
student will do libmry research in addition to thc laborarory research so that they become familiar with techniques
for searchidg and using research literatuc.

4,2 StudentOrientrtion

The P,I. will serve as the program coordinator snd will be responsible for all of ihe administrativc dctails
including housing arrangements, rtipend paymcnts, mcnlor assignmcnts, rcheduling of starting dates for studentj,
thc aeminhr program, organizing social activities, and submission of progess rcports. It will bc p6dcula y
important for the P.I., wilh assistancc ftom thc Hope Colleg€ liudcnt p4ticipants, to provide an orient{ion !o thc
crmpus and the d€patment for the non-Hop€ studcnt panicipants. All students will receivc an orient4tion to the
departmcntal laboratory facilitics, bolh hadwarc and software, and thc library facilitics, particularly the use of
various research tools,

During the orientation period, each mentor will also provid€ her students with the prrticular information
needed to cary out the assigned projecl

4.3 Weekly Seminars

Each weck a scminar will b€ hcld which will be attended by all studentr and faculty. &rly h the projert
period, each student or team will p.esent one seminar describing the nalure of the problem b€ing inve,stigated and a
proposcd research plan. At the end of thc project pcriod, eqch studetrt will pr€sent the results of the Esearch project.

ln addition to these studen! presentations, othcr semimrs will include faculty Fesenlations on re$ench
methods, technical writing, and the use of various comput€r resourccs. Also, Hope alumni who are cwrendy
attending graduate school in Computer Scicnce will prcsent s€minals and informaly meat with thc r.,search
students io describ€ lh€ natu€ of $aduale sudy in Computer Sciencc. Whcn possible, this neeting will be held on
the campus of a $aduate school,

4.4 Research Projects

The problems described below represent research interests of Hope facolty that could be made available to
undergmduaie students as rcsearch projecls in this progran. Each Foje€t describes how a student could
mcaningfully participate and i6 d€,signed to require tle student to apply experience and information gaircd in formal
classroom instruction.
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Proj€ct 1: Algorithm and Code Animatiotrs on th€ Web
Herbert L. D€rsh€m

Many algorithm and code animations have been developed as a result of previous undergraduate research.
The web presents a new environment for making these animations available. Web,based adaptations will be
developed of previous coordinat€d algorithm and code eimations involving tree"s .nd stdngs. Tecbniques for
automadng animations by automatically generating thern fiom source code will be studied.

Prcj€ct 2: Implementing Concurrrncy AnoDrdy Pr?ymtion ir C++ .nd Unix Thr€ads
Michael J. Jippins

This project will extend previous work on the prediction and delection of concurency anomalies fiom the
Ianguage Java to the Unix and C++ programming arcas. This will implement detection me6ods as parallel threads
that monitor concurent activity and detect when concunent lhreads will damage a shared resource. We will be
spending time with both threads programming and anomaly detection methods.

Project 3: Implementing Para[€l Softwrre Design Tools
Michael J. Jipping

This project will focris on integrating desigo tools for parallel programs into a workable softwarc
development environment and demonstrating the usefullncss of this environment. specifically, we will build
prototype design tools and evaluate th€sc tools for usabilily, accuracy, and litness for existing environmenb.

Project 4: Using radability melsures to €stimrt softwar€ complexity
Herbert L. Dersh€m

Previous student research has devclopcd scvcral measlres of Eoftwarc comploxiay based on formulas used
to estimate thc readability of English text. This projcct would ext€nd the work donc in fte following ways: (1)
obtain empirical data based on comparisons of ncw mcsics *ith Eaditional rnetrics on sample software; (2)
experiment with changes in parameters in the readability mctrlcs to further refinement thei accuracy: and (3)
implement pars€rs to evaluate these mettics in a varicty of languages,

Pmject 5: Explontion and Refmement of Diftc't M.ripulation Sdection M€ch8nisms
Kevin Den€lsb€ck

While much work has been dono in dct rmining thc usability of common kinds of user-intedace selection
mechanisms (such as menus, buttons, and dialog boxcs), some iEsues rcmain unclear. How big shouid radio buttons
be? what is the optimal lsyout and oxtcnt for pie menus? Should htndcdness affect the layout of buttons in a
dialog box? Through a number of short, tightly-coaEolled srudies, we will attempt to s€e if human performance
follows best-guesses ftom existing theory for a $encr of qucstions such as these. This should yield a number of
small but useful metlics for WIMP-style oser intcdac€ develoPment.

4.5 External Faculty Mentors
It is proposed that one extemal faculg mentor be invit d to panicipate in the progran each year. This

mentor will be a faculty member at an iNtitution th.t docs not pr€sendy have sufhcient infrastructure to support
add encoumge such rescarch. It is expected that the experience of panicipating in this prognm wil enable this
faculty member to esrablish an active underyEduate program at her institution.

Three faculty membe.6 have expressed intq€st in such pafiicipation and Possible projects that lhey would

supervise sre included herc. Their vitae are also includei in Seltion E of this proposal.

Projech LinkiDg Progrsm Impl€mc atiors to Odginal Specifications
Alyce Brsdy, KalamMoo Crlege

This project will focus on developing a system tha. will €stablish and maintain hypert€xt links b€tween
formal specifications of objecr-oriented librtry c.mponents and conesponding assertions in the code that
implements them. This system will help develop€rs of object-oriented classes to pin-point code segments that must
be updated ar a result of cfunging specifica[ons. We v,/ill use Java and/or Javascript along with cgi scriptl, to
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maintain the hype(ext link between specifications and programs.

Pmject: A Java Int€rface for a Docuh€nration c€treration Sysrem
Keith Vander Lihden, Calvir College

This project will focus on the design and development of an interface to a syslen which auromatica y
produces hypertext documentation for graphical user interfaces. We will explore different modes of interaction
wilh the underlying documentation system, and will implement the inrerface in Java. This work is part of a larger,
ongoing project on interface design, so students will be able to explore orher aspects of the system and potentially
tailor the work to suit their own interests.

Projech Using the WWW as the deliv€ry m€chanism for interrctiv€, visualizetion-bas€d instructfunal

Mylas McNally, Alma College
This project involves developing an interactive graphics animation system that wodd allow visualizarion-

baled insaucdonal modules to be delivered by the World Wide Web. The cli€nt would be created by extending an
exteNible browser (such as Hot Java) so that aU computation would be done at the clienr level. Problems to be
solved include the definition of the $aphics systcm, the apFopriate extension to browser software, and the
construction of prototype instructional modules.

4.6 Post-ProjectActivities

All REU panicipants will be requircd to submit a final witr€n rcporr on their rescarDh acrivities, an
electsonic post€r describing thei wo*, and an evaluation of the ovcrall proglam. The P.I. rhd the mentor will
recommcnd follow-up activities for each participant to carry out dudng thc following academic year. For extemal
students this might involve remote access to Hope College computing facilities as well as communication via
elcchonic mail between student and meotor. For Hopc studcnts, this follow-up work may include formal
continuation of the project by enrollmeot in the departmcntal Senior Project Seminar and/or the tndependent Study/
Research cou$e. All participants will be encouraged to mak€ r pr€sentation of their work at their home institution
and at a scientific meeting. When appropriale, thc student's work will be included in a publicarion submitted to a
profossional joumal.

TT{E RESEARCH EN!'IRONMENT

5.1 Faculty
The departmenfs four faculty members are a good mix ofjunior ahd senior fa.ulty, with two of each.

Three of the faculty hold a Ph.D. in Computer Science and all arc acrive in Computer Scienc€ research and have
experience supervising undergraduate rcsearch. Thrc€ mcmbcrs of the faculty have been principal invcstigators of
National Science Foundation projects in the p6st six yea$. IIl additioq they have be€n t]tc recipi€nts of supporr for
research from other govemment agencies including the Depadnent of Energy, NASA, DARPA, and the United
States Air Force.

In the six years of REU programs at Hope, all faculty in the departuient bave sup€rvised undergraduate
research tea$s. Faculty participating during the next three ysrs ivill be H€Ib De$hem, Mik€ Jipping, and Kevin
Denelsb€Ek. These faculty will supervise the research ofthe proposed project as theb availability permits.

ln addition, we will atrempt to encourage panicipation by faculty ftom institutioos that lack lhe
infiasFucture for undergradtrate r€search. In ord€! to do this, we will, each yer!, irvite applications from faculty
members who wish to pa(icipatE in this projerL Each applicant will submit a gopose-d research pmject along with
her application. From among these applicants, one will be chosetr lojoin the program and work witb two students
during the couNe of this program. The faculty member wil be .€quLed to b€ on the Hope College campus working
with the students at least two days of every week during the ten weeks of the projerl She will also remain in
contact with the sodents electronically on the remaining days. It is expected that a differcnt ifftitution will be
iepaesented by an extemal faculty member each of the tlrce yea$ of this proje.t.
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5.2 Facilities and Equipment
The departments of Computer Scienc€, Mathematics, and Physics are housed in Vander Werf Hall. This

building was constructed in 1964 and a major renovation u/as compler€d in 1990, resulting in tle building being
joined to Van Zoeren Hall. The complex now includes, in addition !o the tlrc€ laboratories that are exclusively for
Computer Science, three campus-wide computer labomlori€s that contain 53 Pc-compatible systems, 6 Macintosh
computers, 50 X-terminals, and a wide variety of workstations, all connecred via a campus network backbone.

The Computer Science Departnenfs hardware facilities are curently 34 Sun workstations. These are
shown in the table below:

Unit Memor'y DfuK
Capacity Notes

fr SPARCserver
1000 E

128 MBytPs 10 GByteB Thie is our main server.
2 processors

SPARCBtation 5 32 MByt€g 5 CBrtes Usenet News ger:ver.

E  E I

7 SPARcstatiotr 5'g 32 MByt4s 1 GByte

I Ultta-l 32 MB,+eg 2 GBytes

1 ltltra-2 64 MByteB 2 CByteg Two processors

<H',
x . f

B

1 SPARCstation 20 64 MBytes 2 GByt€B Two proceasors

1 SPA.RCstatioa 20 32 Mb,'t€B 2 GB,'t€B

2 SPARCstation 5's 32 MBytas 1 GBytes

r ultra'r 64 MBt'ter 2 GBytes

2 Pentiuro 120'8 16 MByieg I GBytes

2 SPAiCBtation 5's 32 MBytes r.u ubytea

1 Ultra-2 64 MByt€s 2 GByteg Two processors

o

13 Ulha-1'6 64MByt€B 2 GBytsE

@

cd

o

E

Exabr{€ 8606 8mm taDe &ive on Server

3 Laser Printerg

LivingEton PM2 10 Dort codmunicatioD serve!

5 Modems USRoboticg, 56Kbaud

Networking Equip
ment

Various hub6 a|ld cablins

Lab softwar€ includ€s the scandard Sun op€rating system and documentation, windowing system, and
refercnce material. Unbundled components include C and C++ compilers, netwo* management and pmtocol
implementatiods, word processors, and code debugging environnents. Many public dornain tools are in use.

The lab is currendy adhinistered by one individual. About 7 hours per week are devoted to lab
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administration. Borh software and hardware administration is handled by rhis individuar- operaror duties, e.g., fire
systen backups and preventalive mainrenance are mostly auromated. The deparrnent handles m.intenance of its
facilities by irself. It negotiates maintenance conlracrs, keeps on hand supplies for its pnnrers and other peripherats,
provides the 'raw matcrials" (e-9., cable, connecton, etc.) and tools for hardware maintenance, and maintains a''spare parts machine" for computer hardware maintenance,

5.3 Depa mental Statistics

Graduating

Grad School

Study and

1983-84 16 2 zz 0
1984-85 29 3 34 0
1985-86 l 8 2 t2 0
1986-8? l 5 3 5 0
1987-88 16 2 t7 I

1988-89 8 9 z
1989-90 l 4 3 lo 2
1990-91 l4 t 4 3
199t-92 t2 6 2
t992-93 8 2 5 8 *
1993-94 4 2 8*
1994-95 ,| 3 8 *
1995-96 3 6 6*
1996-9',7 l 3 2 5

* These figures include 6 student! each summer suppone-d by NSF RBU
** These figures include positions already funded plus 6 each summer which would be funded by this proposal.

6 STUDENT PARTICIPANTS

6.1 Recruitment of Participants

6.1.1 Hope College Students

The summer research program in Conputer Science will be anlounced in all upperlevel Computer
Science classes, in the departmental seminar, through notices on the departnental bullerin board, and through an
electronic mailing to all Computer Science majors. A packet describing the progmm, research areas, participdr
benefils and obligations, and applications procedures will be available ftotrl the depaftnental office. Since upper-
level classes in Computer Scienc€ ar€ typically smaller than 20 shrdenb, the professon will b€ able to individually
encourage especially promising studenb to apply including women and ninorities.

6.1.2 Non.Ilope College Students

Five of the eight participants each surnmer will be from institutions otler than Hope College. Two of these
will be chosen from the institution of the outside faculty memb€r. Recruiting at tha( institution will follow $e same
pattem as that described above for Hope College studenb. The selected outside faculty menber will direct lhe
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process of recruiting students at her institution.
Thrce participants will be selected ftom institutions other than Hope College and the insrit'.rtior of the

outside faculty mentor. A special effort will be made to encounge women and minorities ftom other institutions to
apply.

A prograrn announcement will be sent to the Mathernatics and Computer Science chairs and the Officer for
Minority Affairs at all colleges and universities within an approximate 50O mile radius of Hope College. These
Chairs and Officers will bc asked to send the names of women and minorities who are majoring in Computer
Science. They will also be asked to pos. the announcement of the program. The P.I. will coniaci all shderts whose
names ale submitted through this process to encoumge lhem to apply to the program.

Extensive use will be made of the Intemet. Announcements will be disldbuted to a mail list of Compurer
Science Departments via email. This mail list has been constructed from inquiries rec€ived during the past six years
of the HoPe College Computer Science REU program. In addition, publicity and application forms will be made
available via World Wide Web. Information will also be sent to comp.edu, a USENET news groups, and to the
listserver for ACM Special Inter€st Croup for Computer Science Education (SICCSE).

Contacts will be made with Computer Science department chairs at institutions which have historically
enrolled a large percentag€ ofminority stdents, inviting faculty ao nominate mino ty students at their institulion
for pafticipation in the Fogram. Past experience bas shown that this mailing has rEsulted in a large number of
applications to our proglam, though we have be€n less successful in tuming thos€ applications into participants.

All promotional materials will b€ distributcd by January 31. Applications and transcripts will be due by
March 15 and notification of the awads will be made no later than March 22.

6.2 Selection Proc€ss

There wiu be eight student participant! in the program, thrc! iiom Hop€ College, two from the visiting
faculty mentoas institution, and threo ftom othcr institutions. During lhe application proc€ss, the Hope students will
be considercd ar onc pool of applicants, applican6 from lhe visiting mentor's lchool another, and the non-Hope
students still another.

All applicants will be arkcd to submit a written statement indicating their carc€I goals and the role of
res€arch in thoir futurc plans. Students ftom other institutions will also be alked !o provido a tanscript and a letter
of referrnce ftom a faculty member. Thcsc iicms will be oblained dirccdy by the P.l. for Hop€ student applicants.

A number of cdtcria *ill b€ considcrcd in lhc selcction of panicipants within each pool of applicants.
Thesc are the applicant's (l) acadcmic record; (2) demonstnM interest in Computer Science and reEearch; (3)
potential for success in r€scarch as indicated by independence, cleativily, and motivationi and (4) care€r plans. Th€
faculty paflicipants in lhis pro$am will comprisc tho sclcction committee lhar will make the final selection of
student participants.

Thc overall aim of this process is to provide flexible guidelines for the s€lection of paticipants to insure
that the Fogram will hsve the maximum impact on the participants in their choice of a career in Computer Science
and on the discipline ofcomputer Scienc€ itsell

6.3 Matching Participants with Resesrch Projects

After the student panicipa[b ale s€lectt4 the P.l. wiu coordinate the assignment of students to specific
faculty mentoN and rese€rch projecls. Each faculty mentor will be asked to selecl ftom the particiPants th$e
students whose interests and qualifications hatch the requirements of one of the hentois resealch programs and
interview that Foup of stuilents. Those studeots at institutions other lhan Hope College will b€ interviewed by
phone. As a result of thes€ interviews, each mentot will provide a Priority list of those participanb ihat she would
liko to supervise. The P.I. will then make the final assignments based on these priority lbts as we as consultation
with the mentols and the student padicipants. No assignnent will be made that is not enthusiastically supporled by
both lhe mentor and the stud€nt participanl
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7 Project Evaluation
The evaluation components will be associated with each of the goals listed in Section 1 of this DroDosal as

specified below:
. to sLppo4 and enhance the undergraluate rcsarch prc8run ofthe Hope Coqege Computer Scierce

This will be evaluated by the amount of research activity as mealured by grants received, articles
published, and papers presented by the sludents and faculty at Hope College.

. to proyide a tadel for Compukr Science undery.adtnte research to other pinaity undzryraduate i[ttitutians

This will be evaluated rhrough the number ofparticipants of this program who appea! in panels at national
or regional meetings and the number of aticles written by participantj encouraging undergraduate Computer
Science research. In pafiicular, the Principal Investigator hopes to write an article for the Council on Undergmduate
Research Quarterly.

. to encouraee and suppott mdergraduak rcsearch at httitutions that presentb lack the bfrcstmcture to
suppott such research

The success of research programs at insriturions of the external faculty mentors will be measures by $ants,
articles, and papers, and by the undergraduate rescarch aciiviry at rhese institutions following the faculty hentor's
participalion in this project.

. lo moti\tate underyraduate panbipdnts to pursue caracrs in Cohputer Scietce rcsearch

AII participanh will complete an exit intervicw suwcy upon completion of their summer padicipation and
they will be asked to complete another survey three years following their pa(icipation.

. to increase the nunber of undergruduates fron 8rcups undeteprcsented in Computer Scicnce research to
consider such caree$

Data will be collectcd that will quantify 0le participation of undeneprcscnt€d groups.
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E. Biographical Skerches

Herbert L. Dershem
Department of Computer Science

Hope College
Holland. MI49422_9000

Academic Rank Professor of Computer Science

Education: B.S. Universiry ofDayton, 1965
M.S. (Compurer Science) purdue Universiry, 1967
Ph.D_ (Computer Science) purdue Universiry, 1969

Experience:
Assistant Professor. Hope Cotlege, 1969-1974
Associate Professot Hope Cotlege, 1974- t 98 l
Professor, Hope College, l98l-
Visiting Research Scientisr, Oak Ridge Narional Laborarories, 1977,1928
Visiting Professor, Boston Universiry Overseas hogran, 1992_1983
Distinguished Visiting Professor, United Stares Air Force Academv, 1993-1994

Honors and Awards:
NDEA Fellorr, Purdue University, I965-1968\
Project COMPUTe Awardee, Darrrnouth College, 1972
NASA,/ASEE Sumner Fellow, Coddard Space Flighr Cenrer, 1976
Oak Ridge Associated Universiaies Summer Fellow. 197?

Grants:
co"director, "rntoduction of the computer in the statistics curriculum," NsF office of compuung Activiries,

r91t-'73
Director, "A Modular Approach to the Introductory Course in Computer Science,,' NSF Local Course

Improvement Program, 1978- 1980
Co-Director, "A Microcon'puter laboratory for use in Teaching Statistics," NSF lnstructional Scientific

Equipment Program, 1979-1980
Dir€c(or, "CSNET Mcmbership in Supporr of Computer Science Research," NSF RUI program, 198?_ 1990
Director, "REU: An Undergraduate Research pa(icipation pfogram in Compurer Science,; NSF CISE, 1992_

t994
Direclor, "Use of Ada, Labomtories, and Visualization in the Teaching of Dara Struchrres and Discrete

Mathematics," DARPA Cuniculum Development crant, 1993- 1994
Director, "Curriculum and Texrbook Development Using Ada 9X for the Teaching of Object_Orieoted

Concepts," U.S. Air Forc€ Contsact, 1994-1996
Director, "REU: An Undergraduate Research panicipation program in Computer Science," NSF CISE, 1995_

t991

Publications: (25 total, those since 1992 included below)
Prcgraftning lAnguaees: Models and Structures, 2nd Edition, H.Delf;tt,m ^^d M. Jipping, pWS publishing,

1995
"Finite State Machine Simulation in a Introduclory Lab,', Ryan McFa[* and Herb eftL. Der1lhEm, prcceedinps

of the 1994 SIGCSE Technical Emposiua SIGCSE Buuetin,,L,t:26-t3\,Met:ch, tg94
"Data Stsucturcs with Ada Packages, Laboratories, and Animations,., H. Dershem, W. BaAh*, C. Bowsher*,

a dD. Brcwn*, Proceedings of the First Austrulasitn Confercnce on Conpukr Science Mutarirn.32-38,
July, 1996.

Collaborators: AdvisoN, and Advisees: Robert Lynch, David Cook, Rick Sward



E. Biographical Sketches

Michael J. Jipping
Department of Compuler Scienc€

Hope College
Holland, MI49422-9000

Academic Rank: Associate Professor

Education:
B.S., Calvin College, I981
M.S., University of Iowa (Computer Science), 1984
Ph.D., University oflowa (Computer Science), 1986

Experi€nce:
Assistalt Professor, University of lowa, 1986-1987
Assistant Professor, Hope College, 19871995
Associate Professor, Hope College, 1995-present
Research F€llow, NASA Langley Research Center, Summer, 1992

Grents:
Director, "A New Course in Parallel Progrmming for Under$aduates,,' NSF Instrumentation and Labomtory

Improvement, 1990
Re.ipient, NASA Joint Venture Awad, 1992-1995
Director, "Brilding a Softwarc Inftastructure for Parallel Softwarc Design," NASA Langley Rosearch Center,

1993-1996
Reaipient, NASA.{ove Augmentation Award, 1995-196
Director, "Laboratory for Experimenting with Openting Systlms and Networking Conceptj," NSF

lnstrumcnladon and Laboratory Improvement, 1995-197.
CoDirector, "An Inaegrated Classroom^tboratory for Int oducing Students to Obje.t-Orient€d Concepts,"

NSF Instrumentation and Laboratory Improvemcnt, 196-1998.

Publicrtions: (Undergraduate co"authors indicsred with an astcrisk)
M.J. Jipping and B. Kim, "Imperative Langsge Paradigm",inThe Computer Science a Engineering Ha d-
bro,q A. Tucker, ed, CRC Pr€ss.

H.L. Dershem and M.J. Jipping, Proeranming languaget: Stuctures and Modzls, Second Edition, pWS-Kent
Publishing Co., 1995.

M.J. Jipping, "Using Tcl as a Toollalk Encapsulation Mechanirm', Proc"rdrr8s olthe 1993 Sun User Croup
Confercnce, Decembet 1993, pp. 161'174.

D.B. Ecktardt, M.J. Jipping, C.J. Wild, S.J. Z€il, and C.C. Robens, "Open Bnvironments ro Support Systems En-
gineering Tool lntegation: A Study Using the Porable Common Tool Environment (PCTE)", NASA Technical
Memomndum 4489, NASA Langley Resgarch Center, September 1993,

M.J. Jipping, "Devcloping a Formal Model for Concurrency Conaol Design", Proceedings of the Second creat
I^kes Conputer Science Conference, Aptil1991.

R. Ford, M.J. Jipping, R. Schultz, and B. Wenhardt, ''On the Performance of Concunenr Tree Algorithms", Ja,rr-
MI of ParuUel ard Dishbuted Conautins, I,MarcA 1990, W. 253-2.66.

M.J. Jipping, J.R. Toppen*, and S. We€ber*, "Concurrenr Distlibut€d Pascal: A Hands-on lrtroduction to Con-
$ftency", ProceedinSs of the 1990 SIGCSE Techniul Enposiua SIGCSE Bullzr,a VoL 22, No. 1 (Febluary,
1990), pp.9499.

Collaborators, Advisors, Advis€es: Ray Ford
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E. Biographical Sketches

Kevin M. Denelsbeck
Deparhnent of Computer Science

Hope College
Ho\and, MI 49422_9ON

Academic Rank Assistant hof€ssor

Education:
8.A,, Rutgers University - Camden Campus. 1988
M.s., Universiry of Nonh Carotina (Compurer Science). 1992
Ph.D., University of Noni Carolina (Compurer Science), I 98 {expeated)

Exp€rience:
Assistant Professor, HopeCollegq 1997-present

Publicstiotrs: (Undergraduate co-authors indicated with an asterisk)
"How mahy scre€ns does a CT workstation need?', D. V. BeA'd, B. M. Hemminger, K. M. Denctsb€ck, and R.E. Johnsron, J. Digibl Imaging,6(l), t-9, Feb 1994
"CT Int€rpretations with a Low Cost lvorkstation:A Timing Study," D. V. Beard, B. M. Hemminger, E. D.Pisano, K. M. Denelsb€ck, D, M. Wa$hauer, M. A. fr4"*o, fi. X""f", W. i. il"i"*"",-""a C. g.

Wilcox, J. Digitsl Imaging, 7(3), 133-139, Aug 1994
"Eye-Movemcnt During CTlnteerotation: Eyetrackcr Result! & Imagc-Display_Time Implications,,, D. V.
.._ B€ard, E. D. pi6ano, K. M. Denelsb€€k, and R. E. totrnson, r. Oiiirat rmagi"g, iizt,-iii. ir." rSSl"stacked-Motaphor worksr4rion vcrrus Firm Ahema!.. io. tnt".pr.dtioo oi si.ii ii*i'ci i*o,i""ri-r,,D, v. Beard, p. L. Motina, K. E. Mu er, K. M. D.net6bcck, i!. M. Hcmnide;,1. n.'p"rry,lrl. p.

Bmcuning,_D.It. ctueck, w. D, Bidgood, M. A, Mauro, n. c. Sen f** A.'s. iiiri,"'-i]w"..r,"u*, s.D. Pisano, Radiology, t97,753-158, 1995
"QGOMSj A Dircct-Manipularion Tool for Simple GOMS Modcb,,, D. V, Bcard, D. K. Smith, and K. M.Denelsbeak, ACtvt/CHI 1996,n, 25, 1996
"Quick 6nd Dirty GOMS: A Case Study of Computed Tomogrrphy Intclprc(ation,,, D. V. Beard, D. K. Smirh,
_. - and K. M. Denclsboclq Human-Conpu0cr Inrqaction, 11, t5?_180, i996
"Quick GOMS: A Visual Softwde Bnginerring Tool for Simplc Rapid Time_Motion Modeling,,. D. V. Beard,S. Entdkin, P. Conroy, N. C.lvingerr, C. D. Schou, O. f StOr, f U. O"*i.U."t , ,tCir,l'in..""tion.,

4(3), 3 l-36, Mayrune 1997
"Modch of R6pid Aime-d Movcment for Virtual Environments with Lag,. K M. Donelsbeck, ph. D. thesis,Univorsiry of Norrh Carolina, 1998 (exp€ct€d)

Collaboretors, Advisors, Advisees: Jamcs Coggins, David Berrd
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E. Biographical Sketches
External Faculty Mentor Candidates

Keith N. Vander Linden
Department of Computer Science

Calvin College
Grand Rapids, MI 49546

Academic Rank: Assistantprof€ssor

Education:
B.S., CeoFal Coltege, 1983
M.S., University oflowa (Compurer Science), 1985
Ph.D,, University of Colorado (Computer Scioncr), 1993

Experienc€:
Software Engineer, Rockwell International, 1985-l9gg
Research Fellow, Infonnation Techdology Research Institute, 1993- 1996
Assistant Professor, Calvin College, t996present

Publicstions; (Undergraduate co-authoru indicated with an asterisk)
Paris' c. and vander Linden, K. Dmftcr An intcractive 'upport tool for writing multiringuat instructions. /EEE

C o np ut e r, 29(7 )t 49 - 5 6.
Paris, C., Vandd Lindcn, K., Fischer, M., Hadey, A., pembcrton, L., power, R., and D. Scott. A suppon rool

for writing multilingual instructions. In p&ceedlngr of thc Founaeflth Inurnationa! Joint conference on
Artifcial InteLLigencet Attg 20-25, Monteal, Canada 1398_1404,

DRAFIER (1993-96), a projecr fun(M by the UK Bogineering and physicol Sciences Res€arch Councit, builr
a syatem that allows its users to build a formal speciricalion of rhe procedure involv€d in using a panicular

_- 
graplfcal us€r intcrface. [t then generat€s d."fts of the instuctions for this intedace in English and Frcnch.

GIST (1993-96), a multi-nationat Europcan projcct funded by the BC tlnguagc Research BngJr@nng
initiative' buih a system that allows it" useN to speciff the information tobe solicited uy an aaminisrative
form. It then generates the t€xt rnd layout of that form in English, German, and Italian.

ISOLDE (1996-99), a project firnded by the Office of Naval Researctl is building a sysrDm rhar integrares rhe
proc€sses of interface design and documentstion by taking the interface sp€cification produced by an
interface dcsign tool and passing it to a panially autornated document generation 6yst€m. It allows the
inqcmental gencntion code prototypcs accompanied by drsfts of the on_line documentatiot.

Collaborators, Advilors, Advisees: None

Myles F. McNally
Depadment of Mathematics and Computer Science

Alma College
Alma MI

Academic Rarft: Aisociare hofessor

Education:
B.S., Drcxel University (Humanities and Social Sciences), 1974
Ph.D., Ternple Unive$ity (Philosophy) 1982
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E. Biographical Sketches
Expcri€nc€:
Assrciant Professor, Washburn Universiry, 1982-r873
Drexel Fellow, Drexel Uriveniry, 1983_1985
Assistan( Professor, Drexel University, 1985_1992
Associate Professor, Alma College, 1992_present

Publications: (Under$aduate co-authors indicared with an asterisk)
"using the www as rhe delivery mechanism for interacrive, visualization-based insrrucrional modures,,,To appear in rh€ Proce€dinss of the 2nd sTCCSE/Src,cUe co"r*** ." I"teg;,i"C i;;_.g" In.Computer5cience Educarion, (*ith Joseph Bersrn, ni.*ao ri.en"r_p".i",io.il"oi ii*" 

""r_,Manfnez, Viera K. proulx, Jorma Tarhio)
"An Overview of Visualization: Its Use and D€sign,,,SIOCSE Bulletin, (V. 28, Special Issu€), 1996 and

9-lcgu.E, olitlook, (v. 24, N. 3), 1996 (with J. Bergin, x. s.oa", M. bola*"b;, n ii,"",i""-"*,., s.
-Khuri. M. Padno-Manjn€2. T. Naps, S. Roger, and l. Witson)

"Calaloging Self-Comptem€nrary craphs of Order Thirreen,,, Congressus Nuneratium, (V. 108), Dec. 1995(with Roben Molina)
"Review of Alvin Cotdman's phitosophy and Cognitive Science,,, SICART Bulteti, (V. 6, N. 2), 1995

Collaborators, Advisors, Advirees: None

Alyce Brady
Department of Mathematics and Computer Science

Kalamazoo College
Kalamazoo, MI 49006

Acadcmic Rrnk; Assistant Professor

Education:
A.8., Bowdoin College, 1983
M.S., Rensselaer Polytechnic Institutc (Computer Science), l9g8
Ph.D., Rensselaer Polytechnic Institute (Computer Science), 1994

Experience:
Member of Programming Staff, AT&T Commuoicarions. 1983-1986
AssistantProfessor, Kalamazoo College, 1994-prcsent

Public-ationsr (Undergraduate co-auihors indicated with an asterisk)
Brady, Alyce F. Axiomatic Specification for tlrc Synctuonization of Obj€xl-Oriented Servrces. phD. thesis,

Rensselaer Polytechnic lostitute, Troy, Ny, September 1994.
Faulstich-Brady, Alyce. "A Taxonomy of Inheritance Sernantics.,, In prcccedings of the 7th Intemational

Workshop on Software Specification and Design (IWSSD-?), Redondo Beach, CA, December 1993.
(Sponsored by IBEE ConpurDr Society.)

Faulstich-Brady, Alyce. "Axiomatic Design and Sytrchrcnizarion: A Model for Maintaining Mulriple
Language Versions of Object-oriented Services,,' Technical Report 93_25, Departrnent of Co-pore,
Scienc€, Rensselaer Polyt€cbnic Insrirute, Tmy, Ny, Ociober 1993.

Colhborators, Advisors, Advis€$: David L. Spoon€r



First Year
SUMMARY

FOR NSF USE ONLY
ORGCNIZATION PROPOST NO. DURATION (MONTHS)

PRINCIPAI IM/EST|GqTOFYPROJECT DIRECTOR
Herbert L. Dershem

SENToR PERSONNEL PI/PD, CaPl's, Faculty and Oths SsiorAss6iar6
(List €acn sepaElely with title, A7. Sho!\' numbs in brackets)

CAL ACAD SUMR
1 Herbert L. Dershem . 5 2 $3,500 (a)
2. Kevin Denelsbeck 1,s00 (b)
3. Michael J. Japping '1,s00 (b)
4. External Faculty 1,500 (b)
5.
0. ) OTHERS (LIST INDNNDUTLY ON BUOGET EXPI.AMTION PAGE)

) TOTAL SENIOR PERSONNEL 11{) . 5 5 8,000
B. OTHER PERSONNEL (SHOW NUMBERS IN BMCKETS)

1. {1) f\OST DOCTORAL ASSOCTATES
2. ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAIVTMER, ETC,)
3. ) GMDUATE STUDENTS

) UNDERGRADUATE STUOENTS
5. ) SECRETARIAL - CLER|aqL (F CMRGED OIRECTLY)
6. ) OTHER

TOTAL S.{ARIES AND WAGES (A + B) 8,000
C. FRINGE BENEFITS (F CTIARGED AS DIRECT COSTS) 600 {cl

TOTAL 9q!ARIES, WAGES AND FRINGE BENEFITS (A + B + C) 9.600
D, EOUIPMENT{LIST IIEMAND DOLLAR AMOUNI FOR EACH ITEM EXCEEDING $5.OOO.)

IOT/tr EAUIPMENT
E. TRAVEL 1. DOIIJIESTIC (NCL CA'{ADA, MEXICO ANO U.S. POSSESSIONS) 1,s00 (d)

2. FOREIGN
F, FARTICIPINT SUPPORT COSTS
1. STIPENDS s 25,600 (e)

2,800 (D
3. sUBslsTENcE 2.000 (g)
4. OTHER

( ) TOIAL PARICTPANT COSTS 30.400
G. OTHER DIRECT COSTS
1. MATERIALS AND SUPPLIES 1.000 {h}
2. PUBLICATION COSTgDOCUMENTATIONDISSEMIMTION
3, CONSULTAIIT SERVICES
4. COMPUTER SERVICES
5. SUBAWAROS
6. OTHER

TOTAI OTHER DIRECT COSTS 1,000
H, TOTAL DIRECT COSTS (A THROUGH G) 42,500
I. INDIRECT COSTS GAA GPECIFY RATE ANO
25olo of student stipends

&1SE)

TOTAL INDIRECT COSTS (FEA)

it:',;$$i.{
:r1,r ,gS.:!

6,400
J. TOTAL DIRECT AND IND'RECT COSTS fi + D 48,900
K RESIOUAL FUNDS (IF FOR FURTHER SUPPORT OF CURRENT PROJECT SEE GPG II.D.7.j,)

L. AMOUNT OF TH1S REAUEST (J) OR (J MINUS K) 48,900
M, COST-SHARING' PROPOSED IEVEL $ AGREED LEVEL IF DIFFERENT: g

PI/PO TYPEO i|AME ANO SIGMTURE . ^ I I
Herbert L. Dershem od\*\'lF ^*Q ^Ll .

OAIE
9t12J97

FOR I{SF USE ONLY
INDIRECT COST RATE VERIFICATION

ORG, REP. TYPED MI!4E & SIGNATURE'

James M. Gentile A'-.-" n0 Llru-

DATE

9t1497

Dde Ch€cked DaE of Rate
Sheel

lnilialsORG

MiF Fonn '030 (10/97) S.tfgs€@s ar, ftslnrus &,ldons .SIGMTURES REQUIRED ONLY FOR REVISEO BUOGET (GPG III B)



Second Year
SUMMARY

EOR NSF USE OiILY
ORCAqNEATION PROPOSAL NO- DURATTON {tVONTHS)

Proo6ed I G@ted

He{bert L. De6hem
sENroR PERSONNETj pt/pD, Cop|s, Fettty ;;G;Gi;EGiG
(ust @h sepaEtely eith title, A.7. Shtu numb6 in bEkers)

SUMR
1 Herbert L. Dershem .5 2 s3.500 re) $2 Kevin Denelsbeck 1,500 (b)
3. Michael J- Jipping 1,500 (b)
4. External Faollly 1,500 (b)
5.

( ) oTHERS (L|ST |ND|VIDUALLYbN zumEr EXpmroNFftE
( ) TOTAI SENIOR PERSONNEL 116) .5 8,000

t-new NUMBEKI' rN sriAcKtl s)
1. ( 1) POST DOCTORAL ASSOCTATES
2. ( )OtHER PROFESSTONAL@

t erlruuArE 5 tuuEN ts

6. ( ) OTHER
TOTA! SAI.ARIES AND WAGES IA + BI 8,000

c. FRTNGE BENEFTTS {tF CHARGED AS DTRECT COSTS) 1,600 (c)
TOTA! $qT-ARIES, WAGES ANO FRINGE BENEFITS (A iE;'J 9.600

D, EQUIPMENT (LIST ITEM AND DoLIAR AMoUN- FoR EACF'IiEM&EE6iNG $5 )-

TOTAL EAUPMENT
E. TRAVET 1. OOMESIIC ONCL, OqMDA MEXCO AND U.5. POSSE-'iOiE'' 1,500 (d)

2. FOREIGN
F. PARTICIPANT SUPPORT COSIS

1. S]|PENOS
2. TRAVEL
3.SUBSISTENCE
4. OTHER

$ 25,600 (e)
2,800 (D
2,000 (s)

' lrrr: ''l 
'

. , t  _ - . :

. , , ,  , ' ' , . i : i l l ; .  , . ,
( ) TOTA! PARTICIPANT COSTS 30,,100

G. OTHER OIRECT COSTS
1- I'IATERIALS ANO SUPPLIES 1,000 (h)
2, PUEUCATION COSTS|/DOCUMENTATIOiI/I'ISSEMINATION
3. CONSULTANT SERVICES
4. COMPUTER SERVICES
5. SUBAWARDS
6, OTHER

TOTAL OTHER DIRECT COSTS 1,000
H. TOTAL DIRECT COSTS 1A THROUGH G) 42,500
I. INDIRECT COSTS (FEA) (SPECIFi RATE ANO B,'6E)
25% of student stipends

TOTAL INDIRECT COSTS (F&A)

vr+zffirji
, ,- ,-4t :i

SEed,
:F r: l  - ,

6,400
J. TOTAI DIRECT AND INOIRECT COSTS (H + O 48,900
K RESIDUAI FUNDS {IF FOR FURTHER SUPPORT OF CURRENT PROJECT SEE GPG |I.ii.7'L)
L AMOUNT OF THIS REOUEST (J) OR (J MINUS K) 48,900
M. COSI-SHARING: PROPOSED LEVEL S AGREED LEVEL IF DIFFERENT: $
P|/PD TYPEO MME AND qrQM4{uRi r ,/. \ \
Herberl L. Dershem .N".\L;t*}\ -^-J--!-

OATE
9t12197

FOR NSF USE OIILY
INDIRECT COST RATE VERIFICATION

ORG. REP. TYPEO MME &SIGMTURE'

James M. centile fr,"-- Ar'l fU;/l

OAIE

9t1ZS7

lnitials€Rc

l{sF Fod lO3O (10,€7) Su,lf,G€da AI PrEvl@s Edmons .SICNATI',RES REQUIREO ONLY FOR REVISED BUDGET (GPG III.B)



Third Year
SUMMARY

FOR I{SF USE ONLYORGANIZAIION
DURATION (MONTHS)

WEtsKUJEEI UIXEU I Of(
Hederl L. Dershem

SENIoR PERSoNNEL: PtlPD, ccprs, Feulty;; ou'€r-;E AssociG
(List 6h s€p*ddy wilh tiuq l\.7. Shtu numbs in b-*kds)

SUMR
1. Herbert L. DeBhem .5 2 $3,500 (a) $2. Kevin Denelsbeck 1 1,500 (b)
3. Michael J. Jipping 1 1,500 (b)
4. External Faculty 1,500 (b)
5.
6. ( ) oTHERS (Lrsr rNDtvtDUALLy oN BU-GEa EXPLAMT|oNF;EE)-
7. ( ) TOTAL SENIOR PERSONNEL (16) . 5 5 8,000

n. u rHEK PERSoNNEL (SHOW NUMBERS tN Bf{ACKETS}
'1. (1) POST DOCTORAT ASSOCTATES
2. ( ) orHER pRoFEssroMLs {TEcHNtctAN, PRoGRAMMER. Ei6J-
3. ( ) G'IADUATE STUOENTS

( ) UNOERGRADUATE STUOENTS
5. ( ) SECRETARTAL - cLERtcAr (tF cHAEgEo DtREciry)
6_ ( ) OTHER

TOTAL S'qLARIES AND WAGES IA + B] 8.000
c. FRTNGE BENEFTTS (F CHARGEO A6 DTRECT COSTS) 1.600 (c)

TOTAL $qURIES, WAGES AND FRINGE BENEFITS (A + B + c) 9,600
O. EAUFMENT (LIST ITEM AND OOLTAR AMOUNT FOR FrACH ITEM EXCEEOING S5,O@.)

TOTAL EQUIPMENT
E. TRAVEL 1. DOMESTIC (INCL CANADA, MEXCOAND USfOSSESSIONS) 1,500 (d)

2, FOREIGN
F. PARTICIFANT SUPPORT COSTS
1. STIPENDS

3, SUBSISTENCE
4. OTHER

$ 25,600 (e)
2,800 (0
2,000 (s)

( ) TOTAL PARTTCTPANT COSIS 30,400
G. OTHER DIRECT COSTS

1. IiIIATERIALS AND SUPPLIES 1,000 (h)
2. PUBLICATION COSTS/DOCUMENTATION/DISSEMIMTION
3. CONSULTANI SERVICES
4. COMPUTER SERVICES
5, SUAAWARDS
6. OTHER

TOTA OTHER DIRECT COSTS 000
H. TOTAL OIRECT COSTS (A THROUGH G) 42.500
I. INDIRECT COSTS (F8A) (SPECIFY BATE AND &OSE)
25% of student stiDends

TOTA! INDIRECT COSTS (FAA) 6,,1O0
J. TOTA OIRECT AND INDIRECT COSTS (H A I) 48,900
K RESIDUAL FUNDS (F FOR FURTHER SUPPORT OF CURREMT PROJECT SEE GPG II,O.7J,)
L AMOUNT OF THIS REOUEST (J) OR (J MINUS K) 48,900
M. COST-SIiARING: PROPOSEO LEVEL S AGREEO LEVEL IF OIFFERENT: $
PI/PD TYPED NAME INqqGN$TUEE'. )- /_\
Herbert L. Dershem <\\,.\r:l -{ \ . \,t *

DATE
9t12t97

FOR I{SF ITSE ONLY
INOIRECT COST RATE VERiFICATION

ORG. REP. TYPED MME & SIGMTURT

James M. Gentile 0,a*^ ,n 
'tlr"l-L

DATE

9t12J97
she€t

lnilids.oRG

NIF Fonn l03O (10/97) Srrpfsodes A Previous Ediai@s .STGMTURES REOUIRED ONLY FOR REVISED AUDGET (GPG III.g)



Cumulative
SUMMARY

FOR }ISF USE ONLYORGANIZATION
PROPOs,qLNO DURATION (MONTHS'

Herbert L. Dershern
A sENroR PERSoNNEI: pt/pD. ccp s tadAG;6EE;GF

(list edh separady wrh itte. A i. Shoi/ nLmbq in bEkds)

L Herbert L. Dershem 1 . 5 6 '10.500 (a) $2. Kevin Denelsbeck 3 4,500 (b)
3 Michael J. Jipping 3 4,500 (b)
4. External Faculty 3 4,500 (b)
5.
6. { ) OTHERS (LIST INDIVIDUALLY ON BUDG- EXPMT|oNEEi

( ) TOTAT SENIOR PERSONNEL (1€) 1 .5 1 5 24,000
ts. u tHEn PERSoNNEL (SHOW NUMBERS tN BMCKETS)

1. {1} POST DOCTOR IA€SOC|TATES
2. { ) OTHER PROFEISIOMLS (TECHr.ltCtAr'1, PROGRAMMER, ETC )
3. ( ) GMDUATE STUDENTS
4. { ) UNDERGRADUATE STUDENTS
5 ( ) SECRETARTAL - CLERICAL (tF CHARGED D|RECTL,T.)
6.  (  )OTHER

TOTAL SATARIES AND WAGES (A + B) 24.000
C, FRINGE BENEFITS (F CIIARGED AS OIRECT COSTS) 4,800 (c)

TOTAL S'qTARIES. WAGES ANO FRINGE AENEFITS (A + B + C) 28.800
D. EOUIPMENT (LIST ITEM AI.ID OOLLAR AMOUNT FOR EACHI-EM EXCEEDING $5'oOO)-

TOTAL EQUIPMENT
E. TRAVEL 1. OOMESI|C (|NCL. CANADA, MEXCO AND U.S. POSSESSTONS) 4.500 (d)

2. FOREIGN

F. PART]CIPANT SUPPORT COSTS
1. STIPENDS

3, SUBSISTENCE
4. OTHER

I 76,800 {e)
8,400 (0
6,000 (q)

,irir-/,:i'ln ,::. i

" i',Iq
) TOIA! PARTICIPANT COSTS s1.200

G. OTHER DIRECT COSTS
1. iI|ATERIALS AND SUPPLIES 3,000 (h)
2. PUBLICATION COSTS/OOCUMENTATIOiUOISSEMIMTION
3. CONSULTAIT SERVICES
4. COMPUTER SERVICES

6. OTHER
TOTAL OTHER DIRECI COSTS 3.000

H. TOTAL DIRECT COSTS IA THROUGH G) 127,500
I, INOIRECT COS-IS (F&A) (SPECIFY RAIE ANO
25% ot sludent stipends

TOTAL INDIRECT COSTS {F&A)

BASE)

I , 't , '
19,200

J. TOTAL OIRECT AND INDIRECT COSTS fi + O 146,700
K. RESIOUAL FUNDS (F FOR FURAER SUPPORT OF CURRENT PROJECT SEE GPG II.D.7J,)
L. AMOUNT OF THIS REAUEST (J) OR (J MINUS $ '146,700

M. COSTSHARING. PROPOSED LEVEI. I AGREED LEVEL IF DIFFERENT: S
PI/PD TYPED MME ANqSlGtt&IURE ,-r- { \
Herbed L. Dershem i\\"\,-l\"L'J -u\i^

OATE
9t12t97

FOR IISF USE ONLY
INDIRECT COST RATE VERIF|C,qION

ORG. REP. TYPED MN,IE & SIGMTURE'

James M. centile IV^,^ 111 !b*dr.

DATE

9t12t97

Ddte Ch€c*€d h iars€Rc

NsF Fod 1030 (10/97) so!.*edes AI P@ious Ecfti@s SIGMTURES R€OUIRED ONLY FOR r[.8)



1997 REU Proposat
Scplember 2, 1997 Drafr

Budget Explanation
(a) The salarv for the projecr Director includes $2,000 for adrfnisrration of rhe project and ril,500 for direcdngthe work of two undergraduates.

(b) The salary of the Facully Associates is 91,500 for dire€ring the work of rwo undergradua@ paftcrDanrs_

(c) Fringe benefits is based on 20q, of rhe faculry salaries.

(d) Travel is provided for external faculty menlor for travel from home to Hope Cojtege canrpus

(e) Student stipends arc $320perweek for l0 weeks for 8 shrdenrr.

(0 Tmvel budget includes $350 per srudenr. This will be used to reimburse panicipants for travel berween
home and campus arthe beginningand conclusion of the program, and to payparticipant travel expenses
.o make presenrations ofrheirresulrs during the following acadenic ye'. Loc;tfunis wrll be used to
supplement these rravel expenses.

(g) The cosr of student housing is approximately $50 per week for a total cost of $50O pcr student. Hope
College will subsidize one-half ofthis amount, Ieaving $2jO per srudont to be paid-by the granr.

(h) Other costs are budgcted ar $ I,000 per surnmer. This wilt be used for posrage, Glephone, copying. and orher
general expenses.It willalso be used ro help defray the cosr ofoff_campus speakers.

Item I.Indirect Cosls: The current charge by rhe colegeis 63.32,. As required by this program, the coltege
will forgo the amounr in excess of25qo (ner of 38.3%) as a contribution to rhe pro;ra;.

Institutional Support
The Computer Scierce Departmentand Hope College are commirled to the principle rhat excellence in

undergraduate education mus( include active srudent involvement in significant research. In support of this
commitnent, the college will contribulc a substantial part of the resourc€s required to carly out rhis REU project.
The coltege will provide housing to the srudents ar one-halfof the normal cosr as well as providing all of rhe
services normailv available to Hope summer srudents. These services include use of the phycial acdvrues cenrer,
the carcer andcounseling center,library faciliries, and computing facilities.

The college supports the research efforb of faculty and students rfuough release time for facul(y, faculry
development grants, travel fuods to scientific meerings, acquisirion and mainr€nance of hardware and software,
general secretarial and clerical support, and funds for expendable supplies.

The cunent rate ofindirect costs for proposals at Hope is 63.3q. ofall salaries and wages. Hope College
will pay all overhead costs in excoss of the 259o of srudent salaries requested in this proposal.

A summary of Hope College contributions ro rhe RBU program is given in the table belowi

Contributions of Hope College to PIEU Projec. Annuar
Housing, 8 students @ 10 weeks per srudeni $ 2,000
Excluded indirect costs, 63.370 all salaries rninus requesl $14.000

Total (3 yrs)
$6,000

$42,000

$48,500TOTAI-

F-5

$16,000



See GPG S€ctionll.D.8 tor
Cunent and Pending Suppod

on inlotmation to lnclude on this fo

agsl(lrF (induding NSD to si|ich lhis proed hE
Inves{igator: Herbert L. Dershem
Support E Cunent tr penOing
Prcjeci/Proposal Title:
Computer Science Research Experience for Uadergraduates

source of suppoft: NsF/clsgREU
TotalAwerd Amount 9145,700 ToiatAward pe.iod Cov6r€d: Feb. 1, 1g9g_Jan.31,2OOl
Location of Project: Hope College
P€fson-Months Per Year Committed to th€ Proje.i. Cal: Acad:1.s S!mr: 2

Submission Planned in l,l€ar puture El TEnsteiof Suopot

Uslng an Integrated, WeFBas€d Leaming Envl onment in Compubr Science
Courses for General Education Students and Maiors
Source of Support: NSF/DUE/CCD
Totel Award Amount $147,866
Location of Projsct Hope College

Total Awafd Poriod Cov€r€d: Mdy 1 , I S98 - July 31 , 2000

Poraon-Months Per Y€ar Commltted to the Proj€d. Cal Fo8dt2.25 Sum.j 2
support E cunent f] p€|ding tr sub@
Proj€d/Proposal TiUe:
An lrtegrated Classroorn/-aboratory for Intncducing SMent€ to Obj€ci-
Oriented Conc€pts
Source of SuDoo(i NSF/DUE/ILI
Tot l AwEd Amount $4{1,356 Totat Award P.riod Cow€d: June 15, 1996 - May 3,1, 1998
Looation of Project Hope College
Person-Months P€r Yaar Committod to thg Proj€at. Cal: Aoad:o Sumr:0
Support Ll Cunent ! Pending I Submission Planned tn Near Future E fEn.+erEsuppoi
Proj€cuProposal Title:

Sourc€ of Support:
Tolal Award Amounl: $ TotalAward Pedod Cov6aed:
Location of Projed:
PeGon-Monlhs P€r Y€a. Committed to the Pbject. CaI Acsd: Sumr:
Support [-l Cudent U Peflding I Submissioo Planned in l'ler Fuhlre n T|anEfer of Support

Source of Support:
Total Award Amounl $
Location of Project:
Parson-Monihs Per Year Committed to the

Totral Awerd Period Cov€r€d:

11 5 old€ct h* mli@lv ben tuded bv.nohg
1239 O/95) SHEETS AS NECESSqRY



$dld b6 powed br ech tNestilab. dd otrs

Otler ageitle linclding NaD toffiTE.m-h6 be€dwl be suwnihed.
Invedigator: Michael J. Jipping

Subrnission Ptanrted in Hear future 
-E .TransferEEi;po(

Ucing an Integrated, Web-.Based Leaming Environment in Computer Science
Courses fo. ceneral Education Students and Maiors
Source of Supporl NSF/DUF/CCD
Total Award Amount g147,866
Location ol Project: Hope College

Total Award Pedod Cov€t€dt May 1, 1998 - July 31, 2OOO

P€rson-Months Per Year Committed to the proje.i. Cal: ,(adt 2.25 Sumr: 2
Support: Elcunent i pen
Prcjeci/Proposal Till€:
An Integrated Clas€rcor/Laboratory for lrtroducing Students to Objecl_
Orient€d Concepts
Source of Support NSF/DUglLl
Total Awerd Amount 946,356 Total Award p€dod Cov€r€dt JunE 15, 1996 - May 31, .1998
Locaton of Proj€.i: Hope College
Per6on-Months Per Yeer Commltted to the Paojed. Cal: Ac€d:o sumr: O

P€.6on-Months P$ Y€ar Commltt€d to the PrcJe.t. Cal: Aced: Sumr:

support I Cunent tr penoing
Prdod/Proposal Tltle:

Sourog of Support:
Tolal Awa.d Amount $ TotalAwad period Cowr6d:
Looation of Prolect:

Support: ! Cunent ! Pending PlantEd in NEar Future [ *Transfer of Support

Source of Support:
TotalAward Amounl $ TotalAward Period Cov€redl
Location ot Projecl:
Pea8on-Months Pe(Yeer Committ€d to lhe P(iect. Cal: Acad: Sumr:
Suppo.t E Cunent ! Peoding E Submlseion Planned in llear future E transter ot Support
Projod./Proposal Title:

Source of Support:
TotalAwad Amount $ TotalAward P€.iod Covered:
Location of Project:
Pe6orFMofths Per Ye€r Committed to the Proj€d. Cal: Acad: Sumr:

Curent and Pending Support
See cPG Secdon ll.D,8 forguidance on Intoimation to include on lhla lo.m.

llSF Fdm 1239 O/95) ADOITIOML SHEETS AS NECESSARY



I. Supplementary Documentation
Hope College

Department oJ Computer Science

Undergraduate Research in Computer Science
Summer 1997

The Computer Science Deparhnent at Hope College with support trom the ResearchExperiences for Undergraduater rrogru- oi t," ^""LJT"r"ri5i'"undation, is provid-rng an opportunity for a number of undergraduate computer science students to participatern a ten-week research program.

Datcs: May 27,1997 to August 1, 1997

Stipend: 93,000

Housingl On-campus housing provided at no cost
Tfavel: Lirnited travel funds are available for participants

Eligibility: Any u.s. citizen who has not received a baccalaureate degree and will beenrolled in an undergraduale degree program in Fall, 1997 i;figible. Women
and members of minority groups are particularly encouraged to apply.

Projects: Research opportunities are available in a variety of fields of computer science.
Application Deadline February 28, 1997

Applications and Further Information: Available from your Computer Science Depart-
ment or from

Herbert L. Dershem
Department of Computer Science
Hope College
Holland, MI 49423

(616) 395-7508 FAX: (616) 395-2123 reu@cs.hope.edu

Internet rhere is more bforrnation available via anonymous FTp from the site
Ernaug. c6.hope. edu under the ./pub/reu directory Also, information
is available on the World Wide Web at

trttp : ./,/$$w. cs. b.ope. edu,/ -der6hem/ itrf o. htnl

I , I



Rdsen t :Message-  Td  :  <199903121631 '  LAAo?103@cs  hope '  eou>

R e s e n t - D a t e :  F r L ,  ! 2  M a t  1 9 9 9  1 1 : 2 6 : 5 8  - 0 5 0 0

Resen t -To :  de rshen@cs .  hope .  edu
X sender: Arndt@rnai1. hope. edu
Da te :  F r i ,  a2  Ma t  L999  aL t2 '7 |2 '1  -Osoa

To: iacobson@hope. edu, dershem@hope edu
l- rom, Tracey ArndL <Arndt@hope. edu>
subject: AWARD 9732339, Dershem, Herbert
Cc: genti le@hope. edu, kraay@hope. edu
Mime-Vers ion r  1 .0

> D a t e :  F r i ,  a 2  M a t  9 9  1 0 : 4 6 : 4 2  E D T
>To: <arndt@hope. edu>
>From: "award" <AwARD@nain. nef . gov>
>sub jec t :  AWARD 9732339 ,  Dershem.  Herbe r t

Award Date
Grant No.

Amendment No.

>Dr. (fohn H. i tacobson, ,. fr.
>President
r u ^ -a  a^ l  I  ^dF

> P .  O .  B o x  9 0 0 0
>HoI1and, MI 49422 -9000

>Dear Dr. . facobson I

r ' r ' h i c  d ? = h 1 -  i R

>Foundation Act
>Grant General

March l-2, a999
ErA-9',732339

0 0 1

lrhe uatiorrat science Foundation hereby altards $48,900 to Hope college
>for additional- support of the project being funded by the
>above - referenced award.

>rhis proiect, under the direction of Herbert L. Derehem, Departnent of
>comDuEer  Sc ience,  i s  enc  i t  1ed:

>'|REU: Computer Science Research Experience for Undergraduates ' "

>This award

awarded pursuant to the auchority of the National science
o f  1 9 5 0  ( 4 2  u . s . C .  1 8 6 1  e t  s e q . )  a n d  i s  s u b j e c t  t o  G C - 1

conditions l lo /98) .

>Except as modif ied by this amendment, the grant condit ions remain
>uncnangecr,

w iEh  th i s  amendmen t  toEa ls  $9? ,800  and  exp i res
2 0 0 0 .

budget indicates the arnounts, by categories, on which NsP
suDporL.

>The attached
>has  based  i t s

>The cognizant
>  ( 7 0 3 )  3 0 6 - 1 9 8 0
-  / r ^ ? \  r n 4 - 1 r 1 1

NsF program off icial for i :his grant is Harry G. Hedges
. the eognizant NsF grants off icial is stephanie Gorman

stephanie Gorman
crantg off icer



Rasen t '  Message-  Id  :  <199903121631 '  LAAO7103@cs '  hope '  edu>

Reeen t -Da te :  F r i ,  12  Mar  1 -999  1L1 .26 :5a  -0500

Resents -To: dershem@cs. hope. edu
x-sender: Arndt@mail .  hope. edu
Da te :  F r i .  12  Mar  1999  l l  21  :2 '7  -0500

To: j  acobson@hope. edu, dershem@hope. edu
From: Tracey Arndt <Arndt@hope. edu>
Sub iec t :  AWARD 9732339 ,  Dershen ,  Herbe r t
Cc: gentife@hope. edu, kraay@hope. edu
M i m e - V e r s i o n : 1 . 0

>Da te :  F r i ,  12  v la r  99  70 :46242  EDT
>To: <arndt@hope. edu>
>Fron: " ar^/ard " <AWARD@main. nsf. gov>
>sub jec t :  AWARD 9732339 ,  Dershem,  Herbe r t

>Dr. irohn H. .Tacobgon, ,fr.
>President
r u ^h6  a^1  1  adF

> P ,  O .  B o x  9 0 0 0
>Ho1 land ,  M I  49422-  90AA

>Dear Dr. Jacobson:

>The National science Foundation hereby
' f o r  add ic iona l  supporE  o f  ! he  p ro jec t
>above - referenced award.

Award Date
Grant No.

Amendment No.

March 12, a999
E r A - 9 7 3 2 3 3 9

0  0 1

>This proj ect, under
>Comput.er Science, ls

awarde  $48 ,900  Eo  HoPe  Co l l ege
being funded by the

the direction of Herbert L. Dershem, Department of

>,,REUr Conputer Science Research Experience for Undergraduates. "

>This award with this amendmenc tota16 $97,800 and expires
>January  31 ,  2000 .

>This grant is altarded pursuant to the auEhority of the National science
> r o u n d i t i o n  A c t  o f  l 9 5 o  ( 4 2  U . s . C .  1 8 6 1  e r  s e q . )  a n d  i s  s u b j e c t  t o  G c - 1
>c ran t  Genera l  cond ib ions  (10 /98 )  .

>Except as modif ied by this amendrnent, the grant condit ions remain
>unchanged,

>The attached budget indicaEes the

>The  cogn izanE NsF  p rog ram o f f i c i a l
> ( 7 0 3 )  3 0 6 - 1 9 8 0 .  T h e  c o g n i z a n t  N S F
>  ( 7 0 3 )  3 0 6 - 1 2 1 3 .

anounb6, by categories, on which NSF

for Lhis grant is Harry G. Hedges
grants off icial is Stephanie Gorman

s incere ly ,

stephanie Gorman
Grants  o f f i cer



>Emai1 address
>arndt@hope . edu

> A ,

> B .

> D .
> E .

> ! ' .
> G .

>I{.

> J .

> M .

SUMMARY PROPOSA],

(  4 .OO)  Tota l  Sen ior  Personne l -

Other Personnel

F , r r d a  d r : n f  a d

sumr By NSF
5  .  0 0  $ 8 ,  0 0 0

BUDGET

PERSON MOS
cal acad
0 . 0 0  0 . 5 0

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0

1 .
2 .
3 .

5 .
6 -

To

Tracey Arndt
Administrative Assistant
Dean of Natural sciences
Hope college
Peale Science Center Rn 175
Hofland, MI 49423
6 1 6 - 3 9 5 - ? 1 9 0
5L6-395-'7923 lfax)

o.oo)  Pos t  doc tora l  assoc ia tes
O.oo)  o ther  p ro fess iona ls
0 .00)  Graduate  s tudents
o .  oo )  sec re ta r i a l  - c fe r i ca l
O.o0) Undergraduate students
0 . 0 0 )  O t h e r
tal- salaries and wages (A+B)

0 . 0 0
0 . 0 0 $ 0

$ 0

$ 0
$ 8 , 0 0 0

$ 1 , 5 0 0
$ 9 , 6 0 0

$ 1 , 5 0 0
$ 0

$ 3 0 , 4 0 0

9 1 , 0 0 0

s 0
$ 0

$ 1 , 0 0 0
$ 4 2 , 5 0 0

$ 6 , 4 0 0
$ 4 8 , 9 0 0

$ 0
$ 0

9 4 8 , 9 0 0

Fringe benefits (if charged as direct cost)
ToEal safaries wages and fringes (A+B+c)

Total permanent equipment
Travel 1. Domestic

2 .  Fore ign
Total Participant suPPorE costs
o ther  d i rec t  cos t  s
1. Materials and supplies
2 .  Pub l ica t ion  cos ts /page chargee
3, Consultant services
4. Computer (ADPE) services
5.  Subcont rac ts
6 .  O lher
Total other direct costs
TotaL direct coets (A chrough G)
Tota1 indirecc costg
Totat direct and indirect cogCs (H+I)
Residual funds / Smal1 business fee
1. Residual funds (if for further support of currents

pro jec te  GPM 252 and 253)
2 .  Sna l1  bus iness  fee
Anount of thie request (.J) or (.T - K1 + K2)
Cost sharing



March 15, 1999

Ms. Stephanie Gorman, Grants Officer
National Science Foundation
4201 Wilson Boulevard
Arlington, VA 22230

Dear Ms. Gorman:

SUBJECT: Grant # EIA-9732339
Amendment# 001

I am pleased to acknowledge your letter of March 12, 1999, regarding the grant award of
$48,900 for additional support ofthe projeot being direoted by Herbert L. Dershem,
Departnent ofComputer Science. The project is entitled:

"REU: Computer Soience Rosearch Bxperience for Undergraduates."

This award with this amendment totals $97,800 and expires January 3l, 2000.

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

With all good wishes,

99n.*t-
John H. Jacobson, President

JIIJ/mjw

pc: Dr. Jaoob E. Nyenhuis, Provost
1 Dr. James Gentilo, Dean for the Natural Sciences
v Professor Herb Dersh€m, Department ofComputer Science

Mr. Barry Werkman, Controller

.4f ,,o*corr.Ecp

DE WTTCENTER, 14] E ]2TH ST
PO BOX 9000, HOLIAND, MICHTCAN 49422 9000
61 6-395-7780 / rAX 61 6-395'7 1 1 1

oFFICE OF THE PRESIIJEN I



A tto*our-E.E

April 1, 1999

OFFICE OF THE PROVOST

Professor Herb Dershem
Department of ComPuter Science
Hope College

Dear Herb:

I was very pleased to receive a copy of President Jacobson's letter of March 15
io f.lsf crdnts otncer Stephanie Gorman, in which he acknowledged a grant

award of $48,900 in continuing support for your REU grant'

Since renewal grants are not automatic, I congratulate you on the good.
Drooress that vou have made on your project. Best wishas as you continue to
wor-k on your important research project, "REU: Computer Science Research
Experience for Undergraduates."

Sincerely,

Jacob E. Nyenhuis
Provost

JEN:bm/apr99
pc: Dean James M. Gentile

DE WITTCENTER, 141 E ]2TH SI
PO BOX 9OOO HOLLAND, MICHICAN 49422 9OOO
616 395-7785 / FAX 616-395 7111



ANNUAL REPORT T'OR AWARD # 9732339

Herbert L Dershem ; H op e C olle g e
REU: Cornputer Science Research Experience for Undergraduates

Participant individuals :
Senior personnel(s): Gordon A Stegink; Michael J Jipping; Alyce F Brady
Undergnduate student(s): Pataricia R Marcoux; David B Christian; Ilya Lipkin; Rebecca E Weinhold;
Daisy E Parker; Robert Murillo; Daron Vroon; Jonathan Pater

Participants' Detail

Partner organizations:

Activities and fi ndingsl

R€lealcb lcti,vltlc!:

Five projecls were conducted during the sunmer of 1998. Thev were:
l.Alsorith,n and Code Animat.ions on che Web
2.concurrency Anonaly Prevention Using PosIx Threads
3.Explor inq Dtmamic Web Page ImPlenentacions
4.visual izat ion of Eunct ion cal ls and Execut ion
5. Linking Prosram Inplementat ions lo or iginal  specif ical ions
6.Java Interact ive Environnen!

R€raarch TlaLdLDg:

Atl undergraduate participants received crainingr in research
techniques and presenlal ion ski l1s.

Journal Publications:
Stegink, G.A., Pater, J. and Vroon, D. , "Computer Science and Gensral Education: Java,
Graphics, and the Web", SIGCSE BulLetin,vol. 31, (1999). Accepted

Book(s) or other one-time publication(s):
Internet Dissemination:

http://www.cs.hope.edu/-dershenfteu/papers9S.html http://www.cs hope.edu/-dershem/reu/posters9S ht

Other specific products:

Special Requirements for Annual Proiect Report:



Unobligated funds: less than 20 percent of cunent rtmd.s

Categories for which nothing is reported:
Participatrts: Partner organizations
Participants: Other Collaboratom
Education and Outreach
Products: Book or other one-time publication
Products: Other specific product
Contributions Within Discipline
Contributions to Oth€r Disciplines
Contributions to Education and Euman R€sources
Contributions to Resources for Science and Technology
Contributions Beyond Science and Engineerhg
Speclal Reporting Requlrements
Animal, Human Subjects, Biohazards

Submit

| | 
We wetcome comments on this system



Other Project Participants

Stegink A Gordon r Senior personnel
IIas worked for more than 160 hours i No
Contribution to project :

Facul ty  Associa le

Jipping J Michael : Senior personnel
Has worked for more than L60 hours ; No
Contribution to project :

Facul ty  AssociaEe

Brady F Alyce : senior personnel
Has worked for more than 160 hours : No
Contribution to project :

Externaf Faculty Associate

Marcoux R Pataricia : Undergraduate student
Has worked for more than 160 hours I Yes
Contribution to project I

Christian B David : Undergraduate student
Has worked for more than 160 hours : Yes
Contribution to project :

Undergraduate Par!icipant

Lipkin Ilya : Undergraduate student
llas worked for more than 160 hours : Yes
Contribution to project :

Underqtaduate Par:licipant

Weinhold E Rebecca : Undergraduate student
Has worked for more than 160 hours : Yes
Contribution to project :



Undergraduate participant

Parker E Daisy : Undergraduate student
Has worked for more than 160 hours : yes
Contribution to project !

UndergraduaEe part j.cipant

Murillo Robert : Undergraduate student
IIas work€d for more tllan 160 hours r Yes
Contributiotr to project :

Unalergraduat.e participant

Vroon Daron : Undergraduate student
Has worked for more than 160 hours : Yes
Contribution to project :

Undergraduate participant

Pater Jonathan l Undergraduate student
Has worked for more thsn 160 hours : Yes
Contribution to project :

UndergratluaLe part icipant

Retum

| | 
We welcome comments on this sysrem



FINAL REPORT FORAWARD #9732339

Herbert L Derchem i Hope College
REU: Computer Science Research Experience for Undergraduates

Participant Individuals:
Senior personnel(s) : Gordon A Stegink; Michael J Jipping
Undergraduate student(s) : Patricia R Malcoux: David B Christian; Ilya Lipkin; Rebecca E Weinhold;
Daisy E Parker; Robert Murillo; Daron Vroon; Jonathan Pater
Senior personnel(s) : Myles McNally
Undergraduate student(s) : Jessie Linki Jessica Hovater; Josiah Dyksta; Chdstopher Rowlandi Marcia
Zangrilli; Maria Casipe; Keith Suppes
Senior personnel(s) : Gary kwandowski
Undergiaduate student(s) : Michael Branstein; Sarah Dieter; Samantha Sandro; Abigail walker; Joshua
Krikke; Samh Allen: Steven Marlowe; Ngozi Uti
Senior personnel(s) : Alyce Brady; An&ew Van Pemis

Participants' Detail

Partner Organizations!

Activities and fi ndings:

Rc..uch atral Ealucetlon lctlvltl.r:

Six projects were conducled during the sr] f iner of 1999. They were:
1. Dynamic Anomaly DeEecllon
2. ALAN: The Algori ihm Aninator
3, . , lava Development Enviro nenl
4. $ 'nchronize Implenenlat ion of Classes
5. The Aunc! ion Visual izer
6. WALDO: Web Accessible Learning Desisn Options

Five projects were conducted during lhe sununer of 1999. Thev were:

l.Exploring Thin Clienl Technology on Hantlheld Computers
2. Supportsing Classroorn Interaction Using Handheld Conputers
3.Algori thm Visual izal ion
4. Program Execut ion Animation and visual izat ion
5-Learnins Algori lhrs Appl ied !o Game Plaving

Three projects were conducted durins lhe sutnmer of 2000. Thev were:

1. Supportsing Classroon hleractsion Using Handheld Computers
2. Snart ( ? ) LEGO Robotss
3. Comparing MeEhods for Timelable Conslruction and Sluden! Course

Schedullng

Three projecrs received parlial supporl durins the suirmer of 2001r



1. Electronic Readers and Softswarei The Texlbooks of the Futsure
2- J v A !  L:  i rava Visual Aulonated Linked List
3. Hardware Design and Testing Over a LAN

Training and Dev€lognent:

A l I  u n d e ' s r a d u a t e  p a r - : c r o a n E s  r e c e : v e o  L r a i n i n g  i r  r e s e a r c h
techniques and presentat ion ski l ls

Out!6acb activitiea:

h our reciui t ing and selecl ion process we have made str :ong efforts lo
involve underrepresented groups in their  part ic ipat ion ln addi! ion,
each year we hawe invited one faculty nemlcer and two sludents from an
undergraduate inslitulion lhal does not presentl'v have an actsive
undergraduate xesearch Progran.

Journal Publications:
Stegink, G,A., Pater, J, and Vroon, D. , "Computar Science and Gcneral Education: Java,
Graphics, and the Web" , SIGCSE Bulletin, vol. 31, (1999), p. l. Published

Dershem, H.L., Parker, D.E., Weinhold, R., "A Java Function Visualizer", Joumal of Computing
in Small Colleges, vol. 15, ( 1999), p. 222. Published
Dyksba,j., Dershem, H,, and K. Suppes, "An Abstract Window Toolkit Visualizer for Computer
Science Insffuction", Proceed.ings of the 33rd Midwest Instuction and Computing Symposium,
vol. CD-ROM, (2000), p. CD-ROM. Published
Jipping, M., Kdkke, J., Dieter, S., and S. Sandro, "Using Handheld Computers in the Classroom:
Laboratories and Collaboration on Handhald Machines", SIGCSE Bulletin, vol.33, (l), p 169
Published

Book(6) of other one-time publications(s):

Other Specific Products:

Internet Dissemination:

http://www.cs.hope.edrt-dershen/reu

This si te contains lhe papers, presencat ions, and posters of alL
projecls.  I t  also conlains the publ ic i ly mater ials that were
distr ibured each year.

Contributionsi

Contributions within Discipline:

Thas pro jec l  has resul ted in  seventeen successfu l  undergraduate
research pro jec ls .  I t  has involved facul ly  t rom four  ins l i tu t ions and
s . L o e n t s  f r o l  ' o u r l e e n  i n s t i L u t  i o _ s .  T h i s  h a s  p r o v e d  L o  b e  a n
effective ouCreach for. undergraduale research. Two studenls sr.rpported



under thls gr.anE have been awarded best student research at varrous

In aaldi t ion, the results of Lhe projects have conlr ibuted lo the f ie ld
of computer science. These results have been particrilarly noteworEhv
in two ongoing proiecEs on program visual izal ion and handheld
computing in educat ion.

Contributions to Education and Human Resourcesl

Twelve oub of 23 studenl participants and three were
nembers of  underrepresented rn inor i ly  groups.

Contributions to Resources for Science and Technologlr:

A11 of lhe projecls have resul led in papers and electronic poslers
lhaE are avai lable on lhe World Wide Web. Many of these provide
Eeaching resources in conpuEer science.

Categories for which nothing is reportedl
Participants: Panner organizations
Participants: Other Collaborators
Findings
Products: Book or other onetime publication
Products: Other Sp€cific Product
Contributlons to Other Dlsciplines
Contributions Beyond Science and Engineering

Submit
Retum

! @ 
we wetcome comments on this system



User :  de rshem
Hos t :  ganda l  f
C lass :  ganda l  f
r ^ l -  .  c F : r / l > - A  i  n n r r I



Annual Report for Period:012000 - 0U2000

Principal Investigator: Dershem, Herbort L.

Organization: Eope College

fifl€:

REU Sites: An Undergaduate Reseaich Participation hogram in ComPuter Scienc€

Proj€ct Pqrticipantx

Senior Personnel
Name: Dershem, Herbert

Worked for morc than 160 Hours: Yes

Contribution to ProJect:

N.me: Jipping, Michael
Worked for mor€ thtn 160llours: No

Contrlbutiotr to Project:
Faculty mentor

Name: McFall, Ryan
Worked for more than 160 Hours: No

ContrlbutioD to ProJect:
Faculty mentor

Ntme: Vanderlinden, Kcith
Worked for morc thon 160 Hour6l No

Contrlbution to ProJectl
Visiting Faculty Mentor

Post doc

Gradurfe Studeut

UDderglrdurie Student
Name: Augsburger, Derek
Worked for more tbotr 160 Hours: Yes

Contribution to Project!

Submitted on: 12262001
Award ID: 0097464

Annual Repof 0097464

Ntme: Boes, Matthew

Work€il for dore then 160 Hou$l Yes

Coutribution to PmJectl

Nam€: Ku, Joseph

Worked for more lhrn 160 Hours: Ycs

Contributiotr to Projectl

Name: Halvorsen, Canie

Worked for more thaD 160 llours: Yes

Contdbution to Project:

Name: Kelley, Timothy

Worked for morc than 160 Hoursr Yes

Page 1 of 3



Annual Repo{: 0097464

Contribution to Project:

R€search Experience for Und€rgraduates

Organizational Partners

Other Collaborators or Contacts

Activities and Findings

Research and EducationActiviti€s:

The following seven projects were conducted during the summer of 2001:

L lnfrastruclure Design for a Mobile Ad Hoc Network for Parallel Processing
2. Electronic Readers and Sofiware: The Textbooks of the Future
3. Obvis: The Objelt Visualizer
4. One-to-Many Cryptography
5. Serving User Documentalion with Dynamic Web Pages
6. Enhancing A GUI Evenl Recorder To SupporlThe Automated Creation Of User Documentation

7. Hardware Design and Testing Over aLAN
8. J V A L L: Java Visual Aulomated Linked List

Findtngs:

Training snd Development:
This project developed research skills in the students who pffticipat€d.

Outr€ach Actlvities:

We recruited and selected participants to include students from underepresented goups and from instihrtions that do not have active research

programs.

Journal Publications

Books or Other One-time Publiotlons

Web/lntern€t Site

Other Specific Products

Contributiotrs

Contributions within Discipline:

Cont.ibutions to Other Disciplines:

Contributions to Hunran R€source Dev€lopment:

Contributions to Resources for Research atrd Eilucation:
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Contributions Beyon.r S€ienc€ ald Engin€ering:

Spe€itl Requircmenfs

Special rcporting requirements: None

Change in Obiectives or Scoper None

Unobligat€d funds: less than 20 Perc€nt of cunent tunds

Animal, Human Sublects, Biohazsrds: None

Cat€gorie6 for which lothitrg ls reported:

Oganizational Partners

Acrivities and Findings: Any Finding6

Any Journal

Any Book

Any Web/lntdnet Site

Any Product

Contdbutionsr To Any within Discipline

Contributions: To Any Other Dhciplincs

Contibutionsr To Any Human Rcsouce DeveloPmcnt

Contributronsr To Any Rcsources for Rescarch and Education

Contributions: To Any Beyond Scicnce and Enginc€ring

Arnual Reporr 0097464
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F.oE Amdt@flOPE CIT.HOPE EDU rri Feb 20 09:50 f,ST 19'8
From: Traey Amdr <AmdI@HOPE.CIT.HOPEEDU>
To: Jacobon@ HOPE.CIT.HOPE.EDU
Cc: Dershem@HOPECIT.HOPE.EDU, Gentile@HOPE.CIT.HOPE.EDU,

Icaay @HOPE.CIT.HOPE.BDU
Subj€c! AWARD 9732339, Dershem, Heftert
Daae: F.i, 20 Feb 1998 09:51 :32 -0500

>Retuln-path: <AWARDoMAIN.NSF.GOV>
>Da!e:  rhu,  19 Feb 1998 11:16:15 0400 (EDr)
>Fron: award <AWARD@nain, Esf, gow>
>subjecE: awARD 9?32339, Dershs, Ferberr
>To : axndlOHOPE. CIT-HOPE.EDU

>D!. ,rohn H. JacobsoE, .tr.

>Ho]laal, [{I 49422-9004

>Dea!  Dr,  Jacobson:

February 19, 199 8
ErA-9?32 3 3 9
ErA-9?32 33 9

>The National science Foundarion hereby awards a g!an! of 548,900 !o Eope
>college for suppoll of lhe projecl desclibed in lhe proposal referenceal

>This plojecr, unde! rhe dlrectlon ot Eerber! IJ. Dershenl Deparlmen! of
>cornpuler  sc lence,  ls  ent iE led:

>"REU: conpule! science Research Expelience fo! undergraaluales. "

>This awald is effeclive Febluary 15, 1998 and expires Oanuary 31, 1999.

>This is a conlinuinq slanl which has been apploveat on sclenrlllc /
>lechnical nelit fo! approxiMEely 3 yearE. conElngenE on che
>availabillry of funds and the Ecienllfic progress oi the projec!, NsF
>expecls !o conlinue suppoll aE approxina€ely €he followtng levels:

>Foundation Act

> ( ? 0 3 )  3  0  6 - 1 9  8 0
> ( ? 0 3 )  3 0 6 - 1 2 1 3

F Y 1 9 9 t  9 4 8 , 9 0 0 F V 2 0 0 0  $ 4  8 ,  9 0 0

>Funds plowided by lhis award include suppolE fo! "Resealch Expelience6
>for Undelsraduates" in accolddce with NsF AsouncemenE 96-L42.

>ehe attaclredl budget indicales
>has based lls suppoft.

the dosts, by categolieE, on which NSF

awalded pulsuan! ro lhe aulholily of lhe Na!1onal sclence
o f  1 9 5 0  ( 4 2  u . s . c .  1 8 6 1  e l  s e q . )  a n d  i s  s u b j e c !  ! o  G C - l

condirlons lI2/91) and the followinq tenE and condiEion6:

NSF progrd official for this gldt i6 .tohD C. Cherniawsky
. The cosnizant NsF grantE offlcial is Mavi6 ir. sinkular



>alndlehope.edu

Shalon P. crahan

> D .
> E ,

>H.
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> r ,

>l{.

0 . 0 0
0 . 0 0

SUMMARY PROPOSAI,

(  4.00)  roEal  senior  persoEel

O!he! PerEoheL
0.00)  Pos!  d loc io la1 associatea
0.00)  othe!  p lofeE6ior la lE
0.00)  craduale sEudentg
0.  00 )  sec!e lar ia l -c1e! ica l
0.00) undersradluale sludlenlE
0 . 0 0 )  o t h e r

otal salarieg and vraEes (A+B)

1 .
2 .
3 .
A .
5 .
6 .

EUDGEf

PERSON MOS
ca1 acad suM
0 . 0 0  0 . 5 0  5 . 0 0

?::2

*€@

$ 0
s 1 , 5 0 0

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0

9 0
9 0
9 0
9 0
9 0
$ 0

$ 8 , 0 0 0

Fring6 benefils (if chargeal a6 aulecl cogl)
Total salarieE nagee andl lllnges (A+B+c)

to€al penEnenr equlpment
traveL L. Domeslic

2.  Foreign
Total participanr Euppor! cosls
olher direc! cogcs
1. I'4aterlal6 and supplies
2. Pu.blication coEls/page charges
3. coneullan! services
4. conpule! (ADPE) E6rvic€E
5. Subconllect8

tolal other direct coelg
rolal dlr€c! co€Es (A rhloush c)
Eola1 indlirec! coe!s
Tolal dlrec! end indirect coErs (H+r)
Re€idlual fundE / small buelness lee
1. R€sidual fund6 (if lor !u!!he! suFpor! of current

pro jectE c! ,M 252 and 253)
2,  sna11 business fee
arnount of thiE leques! ('t) or (,t - Kl + A2)

s 1 , 0 0 0
s0
s0
$ 0
$ 0
$ 0

9 1 , 0 0 0
9 4 2 , 5 0 0

$ 6 , 4 0 0
9 4 8 , 9 0 0

$ 0

$ 4 8 , 9 0 0

AdLninislralive AssiEEel
Dean of NaEural sciences

Peale science center Rn 175
Ho1land,  MI  49423
6 1 5 - 3 9 5 - 7 X 9 0
515-395-?923 ( !ax)



Annual Reporti 9732339

Anf,ual R€po for Period: Orl999 - 01i2000 Submitted on: 11/06/1999

Principal Investigatorr Dershem, Herbert L. Award ID: 9732339

Organization: Hope College

REU: Computer Science Research Exp€dence for Undergraduates

Proiect Participsnts
Sedor Personnel

Nam€: Dershem, Herbet
Worked for more than 160 Hours: Nu
Contribution to Project:

Namer Stegink, Gordon
Work€d for more than 160 Hours: No
Contribution to Proiect:

Fa€ulty Associate

Nsme: Jipping, Michael
Worked for more than 160 Hours: No
Contribution to Projeci:

Faculty Associale

Nam€r McNally, Myles
Worked for more thrn 160 Hours: No
Coniribution ao ProJ€ct:

External Facuhy Associate

Post-doc

Gradua,e Saud€nt

Undergraduate Stud€nt

Nam€: Suppes, Keith
Worked lor more thsn 160 Hours: Yes
Contributton to Proiect:

Undergraduate Panicipanr

Name: Casipe, Maria
Worked for more than 160 Hoursr Yes
Contribution to Prolect:

Undergraduate Participant

Name: Zangrilli, Marcia
Worked for mot€ than 160 Hours: Yes
Contribution to Pmject:

Undergraduate Participant

Nam€: Rowland, Christopher
Worked for mor€ than 160 Hours: Yes
Contribution to Project:

Undergraduate Panicipant

Name: Dykstra, Josial
Worked for more than 160 Hours: Yes
Cotrtribudon to Project:
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Undergraduate Pdicipant

Name: vroom, Tirn
Worked for more than 160 Hours: Yes

Cotrhibution to Project:
Undergraduale Participant

Name: Hovater. Jessica
Worked for more thatr | 60 Hours: Yes
Contribution to Proi€ct:

Undergraduat€ Participant

Name: Rasche, Karl
Worked for more than 160 Hours: Yes
Contribution to Project:

Undergraduate Panicipant

Name: Link, Jessie
Worked for mo.e thsn 160 Hours: Yes
Contribodon to Proj€ct:

Undergraduate participant

Name: Pater, Jonathan
Worked for mor€ than 160 Hours: Yes
Contribution to Project:

Undergraduate participant

Name: Vroon, Daron
Worked for more tban 160 Hoursi Yes
Contribution to Projectl

Undergoduate participanl

Namer Murillo, Robert
Worked for more than 160 Hoursr Yes
Contribuaion to Project:

Undergraduat€ pff ticipant

Nam€: Parker, Daisy
Wo*ed for more than 160 Hours: Yes
Contribution to Project:

Undergraduate participant

Name: Weinhold, Rebecca
Work€d for more thrn 160 Hours: Yes
Contribution to Proiect:

Undergaduate participant

N.me: Lipkn,Ilya
Work€d for more than 160 Hoursr Yes
Contribution to Proiect:

Undergaduate Panicipant

Name: Christian, David
Work€d for more than 160 Hours: Y€s
Contribution to Proi€ct:

Undergraduate Pariicipant

Nam€: Marcoux, Patricia
worked lor more than 160 Hours: Yes
Contribution to Project:

Student Participant

Annual Repot 9732339
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Annual Report 9732339

OrEanizational Partners

Other Collaborators or Contacts

Activities 8nd Findinss

Project Activiti€s snd Findings:
Five projects were conducted during the summer of 1999. They were:

LExploring Thin Client Technology on Handheld Computers
2.Supporting Classroom Interactiod Using Handheld ComPuters
3.Algorithm Visualization
4.Program Execution Animation and Visualization
s.Learning Algorithms Applied to Game Playing

Project Training rnd Development:
Research Training:
All undergraduate participants received training in research
techniques and presentation skills.

Outr€ach Activlties:

.Iourn8l Publications

Stegink, O.A., Pater, J, and Vroon, D. , "Computer Science and General Education: Java, Graphics, and the Web", S/GCSE Bulletin,
p, , vol. 31, (1999). ) Accepted
Dershem, H.L., Parker, D.E., Weinhold, R., "A Java Function Visualizer", Joumdl ol ComputinS in Small Colleges, p,222' \ol 15' (1999)

) Published

Books or Other Onc.time Publicatlops

Web/Inlernet Sites
URL(s):
httpr//www.cs.hope.edd-dershervreu/papersgg html
httpr/www.cs.hope.edr/-dershen/reu/post€rs99.htsnl
Desffiption:

Other Speciffc Products

Contributions
Contributions within Discipline:

Contributiotrs to OtherDisciplhes:
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Confibuttons to Hums[ Resource Dev€lopm€nt:

ContributioB tr Scienre snd T€chnology lnftastructurel

Beyond ScreNe and Engineeringl

Annual Reporr 9732339

Sp€cid Reouircments
Special reporting requirem€nts: None

Change in Objectives or Scopet None

Utrobltgated Funds:
Unobligated fundsr less than 20 percent of curent funds

Animal, Humatr Subjecb, Blohazlrds: None

Cstegories for nhlch nothln{ b report4dl

Organizational PaJtners
Actiyities and Findingsr Any Project Training and Developmcnt
Activities and Findingsr Any Outscach Activities
Aoy Book
Any hoduct
Confiibutionsr Any wi$in Discipline
Contributions: To Any Other Disciplines
Contributlons: To Any Contributions !o Human Resoucc Dcvclopment
Contdbutionsr To Any Science or Technology Inftartructue
Contributionsr Beyond Science or Engineeting
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