LiattleFe + BCCD + CSERD = Acme; Computational Science Education on the Move
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The overwhelming magority of the High Perfonmance Computing (HPC) resources curmrently deployed are dedicated to rescarch rather than edwcation - yet the nation faces a shomtage of HPC expertise, due langely to the ek of faculy trained in HPC pedagogy. To
adidiess a pamn of this situatkon our group deigns and implements hardware, sofltware, and camiculum o suppon teaching parallel and distribused computing, computational scicnce, and Gid iechnologics w a range of 9 16 STEM soudenis and faculy. Acme ix1he
audn of Littkele, a complete malti-node Beowull-siyle pomable computational clmser, the Bostable Chmer CD{BOCDY, o compleie Linua distribation designed for HPC amd compuiational scienee edscation, and the Compaational Scicnce Education Relcrencs

Dresk (CSERD, a seawee of verified and valulaied cumiculam modabes.

This education platforms is visceral: students participate with the science, An amino scid necklace folding into 3 protein and viswalized in sinulaed-time, provides an engaging presentation to the Xhay generation, attrscting more students to STEM disciplines, We
sl reach s with multidasciplinary, interactive, visual, computational scicnce curmculum, allowing them to crvision thomsclves i an exciting scicnce based carcer,

Hardware

Chverview The handware compoaent of Aome it LiekFe, a portable congnaasional cleder. Lt
thel is a comjilds mralli-acds Boowull-wale podable comguiational cluites, The nlife putkaps
wedphes bess vham 30 poussds, easily tmvels via chocked bagpage, asd sets-up in 5 minuses.

Dresign LinkFe's dodpn goow out of o work beilding satbmany clwison asd our exporisnos
teaching worlahops im a vaicty of places that lacked parallel competational faciltics. The priin-
ciple deaign constesims Sor LitbeFe ane:
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The cwmrvond peoduection Litthele deiigm is composed of the Bollowing pars:

w0 rmc e rscads, { el AT X o sbol lar, 1GEee CPUL 51208 RAM, 100N B cosermctl
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w | B30 Wam 110VAC- I2VD switching power supply

# | SDCFE T200RPM ATA disk drive (2.5 foren L)

o | W IVCLR optial deive (lim-ling [ofm EBctod)

# | B pon [OOMB cilsemstt switch

® | rack avscmmbdy

# 1 1610 Peliomm iravel case

s Fasgngry, cablimg, asd mounting hardwarg

Ther 53000 (L SUNp gt ey wmdt i o ahonpt 10 Bcmrs of stmdignt labeg bo asiomble and toid cackh
wnil. This includes liborating the BOCT} imagge ot the disk diiv; sl donlipusing B uwiri. The
mit b boards, TP s, snd BAM comprise the bulkc of the com. With sl & nodes dling. LinleFe
draws about B0 Watis of power (about (ke same 22 a light bulb). When running 3 CPU-intessive
enislecular dyn e smelation o8 every sede, LLimlehe draws abost 28 Wante of poact.

Cuarment and Future Projects Moving forward cur design goals aee cheape, smaller, mone
peracrful. and caicr 10 axsomble aad maistsin, Costra Costa Colleps and Kean Univendty bath
have sudon-faculty leama woriing on neul gencration LizliFe prototypes baned on the Efika, 3
sl ferns-Dactor PowetPC, systemeon-a=chilp (S00C) sysiem. The Efiks boods offer low cost,
o oy comosmption., and somdl size. 'We'ne alee exploring patnerships with orgasiragions
inlcressd in manubssturing Liglchs unilx
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Soltware

Ohvervisw For the cperating platform, Adme usesthe Bastable Clmiter CD (BOCDL, 3 project
of Pael Girays group s e Univerity of Nenbern kowa, The BOCT} comes in tan flavors, 3 live
O version and & libersed version. The bve CTF makes il possibde o um asy 180 boced lab in
a tesching clwber i a matier of minvics. The Diberated vordon, used by Acme, i peomonenily
installod on Littlchos disk drive.

The BOC T ponusing hssdreds of sofvanre spplications o mappon porslll and Sisiboned gompst:
Ing amedl eourpetatioeal wokenoe cdwoation. this greatly redoces the (ricthon associabed with seiting-
ujr a8 errviphimest For HPC-hased education

Buik-in Took A small samgle of the HPC developusent and clustering toods incloded in the
BOCD include:

& o, 277, and development ioods, editors, prodilisg Bbrarkes asd debugging wslities
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& Openh i with opesnsosdnvies and werland openhlody toole

# Torgee and Maui schduler ssppor
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» Metwork coalfigurstion asd debugging willivie
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Buili-in Science Sconce software and curricelem modeles available via the BOCDs liag-
packagen tool include:

s GROMALCS mologuler dymamis prienarily for Wological molocules

& B LAST pamllel leplementation of the backs local slipemest search bood
# MrBaves « Phnlopessic reoosdrucion ming Bayvesian ssalysls

= FFTW - Fastiest Fourier Transformation in the Wi

Current and Futupe Projocis Grosps an the Universdity of Northers lowa and Eadlom Col-
lege are working om cormioddum module aad noext gencration BOCTY dovelopeneat. Grid interop-
erabdlity, both wign e woftware ssd cuericulonm medules, thivu gh the Open Seionie Grid and the
Tersland aee close on the horlzes for Acme.
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Creerview The Computationsl Scionce Education Reforosse Dedk (CEERD) (v a collection of
revicwed carrioslum modiles designed 1o suppom high performance competing and com puts-
ticensl seience education. CSERD is n Pubways project of the Mations] Science Digin Libmry
(WS b and seppostcd by ihe National Scimor Fosndation (NS F)

Cioals wnd Mot ivatson Ouwr goal is sicnce oducation for 9-16 dudens asd fsculty from pri-
iy wndergralume instissioss. This preaes o SiMcul ik when the majority of cducaiom and
scieasis do mod bove 3 common definithon of computatiosal sclesor education. nor s there am
aprectnl on b, when, of wisre it deould be offored. Many edicators and dgientises (hink of
cduration and soienoe a5 rwo ponally disgurmie wotlds,

Educational socds are very similar o soioece nocds: The softwars i ibe matovials ned work. the
scieais mmal by coepedt, and fhe sesults puat b s, wichel, and applicabdc. CSERD gives
iesthers and sclenties alike scoess 1o resources thal meet these theee guldelines by reviewing
themiin the Follewing comest:

w Vevificaton 1a the mosdel logholly comect and does i odlow Teom e physiool snd sl b s
ical i wigd?

o Vialidstion [Nd the mexdel correctly predit the medeled phesomens

& Aeoreditathon oot the modsl o sbmmbibion fulfdl it odecati onal porposc

What's Available Rescurces i CSERID mnpe over mmitiple sciontific disciplines and cover
irtevials for peiomary, secondary, and post-ecosduy cdoeation. Fer HIY pdecation, we lone
tutcrisls and exsmple code svallsble 1o illustrme differest kevels of pamlleliom: eebamasingy
paralic] parmmcter scarches. domain dooompoiion prograems that rogwine oady nearcs polghbos
coaenunication, and tighily ¢ooplod Nebody examplen. Eaxch of thewe ¢odei dhows 3 paraliled
programeming evanpds in the coaten of wiving 5 sience problem

Current and Fuiuge Projocts Sisdestiacalty seamm s Kean University, the Usiverdty of
Mithern ks, and Eslban Collags are working oo ddentifying, doveloping, and icating ¢amidu-
luen medules for inglwiion (mo CSERIY ia 3 variaty of nateral scicecs disciplines, Theough the
S8 Educntion Progrem and the Homanites Research batinte of the University of Califomis we
are heginning o explone how compuitional 1ochaigec might be applicd to seaching and reicasch
in 3 wider range of disiplines. The SC Fducatica Program is also spomsoring cur work with the
Mwvapo Techmkol Colege s Crossnposst Ressrvation. Workimp wih collesgues ot NTC we se
Incking for wans o isslude computationsl methads imo a varely of ¢latse acros the sionoe
cuirigelum
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