ProblemComplexSolving inLeadLeuzeR.� haelMicSectionSciencesoratoryLab6012Building37831{6367TN574{3146(615)ovl.gardW� C.ertDivisionMathematicsoratoryLab6025Building37831{6359TN574{6185(615)vgoAbstract nl.orinparallelismsystemscessorevparallel.areedgeleadinghines.� h,Researc.Energy1 1 duction.troduc-trook oComputers arallel10[�rst,Theelining pipt. elinepipThissubtask.ari-vsecond, lelism alorlogicthird, Thear-plelism altrol. ince pri-wncalled I or Instruction ultiple ata , h, approacessing ctly-coupledtigh. itsusingdata. called I or Instruction ultiple ata computers. I ifcomputers,heaccur-hitecturesfournsystem. parallelof]. resourcesofcessortiprothefromtheusingfact,inmedicaleconomics,computational , ]. s and lecessingproowbutances,comewillparallelism.t. idea. of 11[p. ], that harles arfamilit . digitalearlyfunctioncould. parallelofcessortiproemerge.toory I the the . . of efense. n- costofpro hnolo-tecialercthe onnection Thinking hines andorationthe orp as ar ]. shared-memoryeencessors from to 0 globala. include t, x, ,and use.ofeenwmessages,ofshared-memoryofthemscalecessors.the dis-ofory I binary withn computersnet-onnectionthe osmic the erew]. c t ur 1 { r t.nin ytcessors see emassivsystems. endorsvthe utter telIni . im-fromdesign. I Instructionet omputer a They{1.in-increasedultaneoussimcom-addressafrommes-fasterhstone elta mostorld’scomputer. ex-space1: t e eak { it e ops o m-os time.ersusarehardwques.hnitoeasieruse. nes distributedathissolvingy y endall quare h. haWithe ara yarietvior.e 1[togetherlinkingasfunctionunit. y evsystem.ic tion . aswerwengines. resourcescomputational. hersresearcproblems. new o-lab. thatdetailgeneratingareestigation. thattscomputerwithtime.pro-ultisystems. anddecadesos-impsible. or restructuredcompletelycomputers. inher-arediscarded. hwhicprogram-parallele. hand. ess,erthelap-ofincluding: lattice te condensed-matterin: emassivthe erconducting er ollider plas-studythe Ion ollider HI at ena e um orma e Pro lem Pro essors ops e hstone elta 1 11. 000 Thinking hines { 0 .0 u itsu 1000 1 . 1 00 n 10 1. 1 0 1 1. 00 1: er e ata om-cputers. lel or t an e articularpmac ine. ational : : systembiosphere- : tortanand : ofortunnels.windlinearoftorelatedsystemlinearerformances.computersparallel"]. cessor y{ of .1 ]. onc u ion. fastestTheareproblemsisit,while.r nc [1] . . . . . . . . . . , or puting, om ercomputer eview, eptem- 1 . [ ] . . , e ig ering, enginethe , 1 01.1{11[ ] . , e as ar { ein of omputer y onference, 0. [ ] . . . . , on on omputa-clems , arallel 1 1 pp. 0 { 1 . [ ] . . . . , - in-essoror s on omputers, { 1 pp. { . [ ] . . , er ar e uations so t eh. ort { { evised {1 { 1 , 1. [ ] . . , age omputationscat lel , oncurrency: and 1 1 pp. {10 . [ ] . . , ms omputationsTheifth istributed emory omputing onference ceedings, and . . eds., os lamitos, 1 {1 . [ ] . . , e ction ac ine , IT . [10] . . . . , lel omputers , Hilger, td., ristol, 1. [11] . . , sur ng, ammi omputing eys, 1 pp. { . [1 ] . . . . eds., on lel essingomputer 1. [1 ] . . , e ouc stone iga op eThe ixth is- tributed emory omputing onference omputer y ress, pril { pp. 1{ . [1 ] . . , omputere , ed., I { . [1 ] . . , e e omputers, c the , 1 pp. { 1. [1 ] . . . . . . , e ar III e-ensem omputerin ternational on- on arallel omputer y ress, pp. 1{ . [1 ] . , ne omputingin on- ference ational omputing ol. , I , {1 . [1 ] . . , e osmic u e , the , 1 pp. { .