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Following a ballot by Email of UK membersof CCP5in September, two new executive committeemembershave
beenelected.Theexecutivecommitteememberswhohaveretiredare
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Applicationsfor funding cannow be processedusinga WWW form. Copiesof theseforms may be found on the
CCP5WWW pages.Therearecopiesof theformsonthefollowing pages,theseareintendedto show theinformation
needed.If you wish to usethemplease�ll in theWWW version.
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All newslettersstartingfrom issue39 (October1993)arenow availableon line, togetherwith somearticlesfrom
earliernewsletters.An index of recentnewsletterarticlescanbe foundon theWorld Wide Web server; readerscan
accesstheindividualarticlesby this meansor by anonymousftp. (Anonymousftp will notaccesstheindex).
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CCP5will distribute by Email to the memberson the mailing list (about850 world wide) informationwhich is of
interestto our members.Threelists aremaintained,for UK members,membersin otherEuropeancountriesandall
othermembers.If youhaveinformationwhichyouwouldlikesentoutin thiswaypleasesendit by Emailto M. Leslie,
indicatingwhetherit would beappropriateto restrictits distribution.We alsosendout post-graduate,post-doctorate
andlectureshippositionsnoti�ed to us.Normally theEmail messagesfor post-graduatepositionswithin theUK are
restrictedto UK members,however if thepositionis opento non-UK studentsthenEmail maybesentto therestof
Europeor thecompletemailing list. Messagessentout maybebatchedtogetherin which casetheremaybea short
delaybetweenthereceiptof themessageat Daresbury andits transmission.CCP5no longerplacesthepositionson
theWWW or ftp serversbut a link will beplacedfrom CCP5'spageto apageataUniversityadvertisingtheposition.
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Copiesof the newsletterno longerincludea completedescriptionof the programlibrary. If readerswish to obtain
a copy of the documentationit is availableby anonymousftp or throughthe World Wide Web page.The program
library descriptionis in ccp5.newsletters/librarydirectory(postscriptandASCII text versions).
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Readersareremindedthatcontributionsarealwayswelcome.Contributionsmaybesentby Email in LaTeX. WORD
documentsshouldpreferablybesentin rtf format.Documentsfor inclusionin thenext newslettercannow besentas
HTML.
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Thefollowing is anaccountof theperformanceof theDL_POLY program(Version2.11)on the v�Y�a

�

e ���gf4h i.i � � � �{~	
�3 �5�{~ 
 
5� 3•~ � �\|

CrayT3eserviceat ManchesterComputingCentre(June-July1999).Theevaluation
is basedon examplesimulationsfrom the standardDL_POLY benchmarksuite,which is availablefrom the CCP5
ProgramLibrary at Daresbury Laboratory:
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The simulationprogramDL_POLY is a distributedmemoryparallel programbasedon the ReplicatedData (RD)
strategy for parallelisation.It was designedinitially for machineswith up to 64 processorsand systemsof up to
30,000atoms,but hassincefound useon much larger architectures,wherememory-memory(i.e. low overhead)
messagepassingis possible.Implicit in theRD approachis a dependenceon fastglobalsummations,which arenot
availableon all machines.For this reasontheperformancemaysuffer markedly with increasingprocessornumbers.
Also, the performancescaling(i.e. speedup with numberof processorsused)will vary accordingto the kind of
simulationbeingundertaken- algorithmsthat requirethemostcommunicationwill scalelesswell thanoneswhich
requirefewest.In practicesystemspossessingcomplex moleculartopologiesscalelesswell thanonesrequiringsimple
atomicdescriptions,asthey requireahighercommunicationoverhead.
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This simulationis of a peptidecomprisedof 15 aminoacidsin a solventof 1247TIP3Pwatermolecules.Thewater
is treatedasa rigid bodyandthepeptidebondsarehandledusingtheSHAKE algorithm.Thetotal numberof atoms
is 3,993The electrostaticsin this simulationare handledusinga neutralgroupschemewith a reaction�eld. The
potentialcutoff, for both electrostaticandVan der Waalsinteractions,is setat 8 A. The descriptionof the peptide
includesvalenceangle,anddihedralpotentials.Thesimulationis for 2000time stepswith a time stepof 1 fs in the
NVT ensembledueto Berendsen.Thetime quotedincludesall datainputandoutput.
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Thissimulationis of theenzymetransferrinin asolutioncomprisedof 8102TIP3Pwatermolecules.A totalof 27,593
atomsarein thesystem.Theelectrostaticforcesarehandledby a combinationof neutralgroupswith thecoulombic
potential.All forcescutoffs are setat 8 A. The simulationis for 250 stepswith a time stepof .1 fs, in the NVE
ensemble.Thewatermoleculesaretreatedasrigid bodiesandthetransferrinis maintainedby bondconstraintsusing
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SHAKE. Valenceanglesanddihedralpotentialsarepresentin thetransferrinmodel.
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Thisrepresentsastraightforwardsimulationof sodiumchlorideat500K,usingthestandardEwaldsummationmethod
to handlethe electrostaticforces.A multiple timestepalgorithm is usedto increaseperformance,which requires
recalculatingthereciprocalspaceforcesonly twice in every � ve time steps.Theelectrostaticcutoff is setat 24 A in
realspace,with aprimarycutoff of 12A for themultiple timestepalgorithm.TheVanderWaalstermsarecalculated
with a cutoff of 12 A. Thesimulationis for 200stepswith a time stepof 1 fs in theBerendsenNVT ensemble.The
systemsizeis 27,000ions.Timingsincludedatainputandoutput.
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This simulationis of 8,640atomsof analkali disilicateglassat 1000K. Theelectrostaticsarehandledby theEwald
sumandtheinteractionpotentialincludesathree-bodyvalenceangleterm,whichrequiresalink-cell schemeto locate
atomtriplets.
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Valinomycinis anaturallyoccuringcyclic moleculethatformsahexadentatecomplex with potassium.Thissimulation
modelsthestability of thecomplex in waterat 310K. thesimulationis for 500stepswith a timestepof 1 fs in the
Hoover NVT ensemble.The valinomycinis modelledby a modi�ed AMBER potentialandstructurallymaintained
by constraintswith SHAKE. The waterconsistsof 1223SPCwatermoleculesheld rigid by bondconstraintswith
SHAKE. The whole systemis relatively small at 3838 atomsand is de�ned with truncatedoctahedralboundary
conditions.The ewald sum is usedto calculatethe electrostaticinteractions,with a real spacecutoff of 16 A. A
multiple timestepis usedwith two reciprocalspacecalculationsevery 4 time steps.The primary cutoff is 10 A.
TheVanderWaalsinteractionsaretruncatedat 10 A. Valenceangleanddihedralanglepotentialsarepresentin the
valinomycinmodel.Timingsincludedatainput andoutput.
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Thissystemis comprisedof 13,390atoms,including4012TIP3PwatermoleculessolvatingthegramicidinA protein
moleculeat 300K.Both theproteinandwatermoleculesarede�ned with rigid bondsandmaintainedby theSHAKE
algorithm.Thewateris heldcompletelyrigid, while theproteinhasangularanddihedralpotentialterms.Electrostatic
interactionsarehandledby theneutralgroupmethodwith acoulombicpotentialtruncatedat12A. TheVanderWaals
interactionsaretruncatedat 8 A. The simulationis for 500 time stepsin the NVE ensemblewith a 1 fs time step.
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Timingsincludedatainputandoutput.

3 4 5 6 7 8
log  (P)

2

2.2

2.4

2.6

2.8

3

3.2

3.4

lo
g 

  (
T

)

Benchmark 7
10

2
šc§8‡

½

‡‰Š ·F¤/Š

±

‹>ˆ8©ª‡�•Œ©Ÿ‹>•

³

ˆZ¶gŠ+‡ª•+‡

±

¼Z•º‡ª• Ic‡‰ˆ8©+§

±

‹>Š)(|• œJ‹>ˆ8µ ‘|Ä

³

ˆ:•¨§8¤ •

³

ˆZ¶6‹�Š+‡ªµ|»8©‰¦

³

¤/ˆ

³

ˆ4@¨¤/¼:¦

³¹±

‡ •

³

¦¨§

³

ˆ8©‰Š+‡Ÿ‹/•

³

ˆZ¶lˆT»

±

¼C‡‰Š+••¤>·

½

Š+¤²©ª‡ª•+•Œ¤/Š+•ŸÄT¼Z»Z¦cˆ8¤/¦�·F¤/•¹•º¤Ÿ•

³

ˆZ¶�‹>ˆg¤/¼T¾

³

¤/»8•¨•¹«�•

³

ˆ8‡Ÿ‹>ŠL¦¨Š+‡‰ˆ8µ

®

šc§8‡�•+©Ÿ‹>•

³

ˆZ¶

³

•c¼C‡‰¦¨¦+‡‰Š

¤Ÿ¾H‡‰ŠŒ‹>•¹•k¦¨§?‹>ˆ ¦¨§8‡

½

Š+‡‰¾

³

¤/»8•v‡�D8‹

±V½

•º‡ª•v§8¤ •S‡‰¾H‡‰Š

®

šc§8‡

±

‹

³

ˆ ©Ÿ‹>»8•+‡V¤>·)¦¨§

³

•

³¹±V½

Š+¤ ¾H‡

±

‡‰ˆT¦ŸÄ3¶

³

¾H‡‰ˆ ¦¨§?‹>¦v¦¨§8‡

•

³¹±

»Z•¿‹>¦

³

¤/ˆ8• ‹>Š+‡E¤/¦¨§8‡‰Š¨•

³

•+‡E•

³¹±V³

•¿‹>ŠŸÄ

³

•z¦¨§?‹>¦ I�‡‰ˆ8©Œ§

±

‹>Š)( & »8•+‡ª•g‹ •¿‹>Š¨¶H‡‰ŠJ©‰»Z¦+¤ �

³

ˆP¦¨§8‡E‡‰•º‡ª©‰¦¨Š+¤;•¨¦Œ‹>¦

³

©

©Ÿ‹>•º©‰»Z•¿‹>¦

³

¤/ˆ8•c‹>ˆ8µ�¦¨§8‡‰Š+‡ · ¤/Š+‡€§?‹/•�‹v•º¤Ÿ•S‡‰ŠL©ª¤

±V±

»Zˆ

³

©Ÿ‹>¦

³

¤/ˆ �>©ª¤

±V½

»Z¦Œ‹>¦

³

¤/ˆ6ŠŒ‹>¦

³

¤ZÄ

±

‹!(

³

ˆZ¶¸·F¤/Š)¼C‡‰¦¨¦+‡‰Š)•+©Ÿ‹>•

³

ˆZ¶

½

Š+¤

½

‡‰Š¨¦

³

‡ª•

®

��3 4���6 �



�����������	��

���������	�����������

 

	��7�•$ ��%'��•�� �

�

%*����	�!0���
�

+

��� ��	

�

� ����
���� �^!0�.%*3

Thissimulationis a roughlycubicmicrocrystalof 5,416atomsof magnesiumoxidein vacuowithoutperiodicbound-
aryconditionsat2000K. Theelectrostaticsarecalculateddirectlywith acutoff of 50A, correspondingto anall-pairs
calculation.The Van der Waalstermsare truncatedat 10 A. The simulationis for 100 stepsin the Hoover NVT
ensemblewith a timestepof 1 fs. Timingsincludedatainputandoutput.
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This simulationis a modelof thebiologicalactivity of valinomycinin thecell membraneandis comprisedof 8 vali-
nomycinmolecules(including4 potassiumcomplexes),196hydrocarbonchainseach41unitsin length,25molecules
of potassiumchlorideand3144moleculesof SPCwater- making18866atomsin all. Theelectrostaticsarehandled
by Ewaldsum.
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Thebenchmarksreportedhereshow somedistinct featuresof runningDL_POLY on a parallelcomputer. Firstly it is
clearthatperformancescalingis generallygoodif thesimulatedsystemdoesnotpossessconstraintbonds.Secondly,
if constraintbondsarepresent,asthey usuallyarein bio-molecularor polymersystems,thendeviationsfrom ideal
behaviour are to be expected,and the usermust always be aware that using excessive numbersof nodesmay be
counterproductive.Of coursetheuseris not obligedto useconstraintbonds(thoughthis is often the mostsensible
option)andwhereextensiblebondscanbe used,optimal scalingcanbe recovered.Thirdly, it is generallytrue that
increasingthe sizeof the problemmakesfor a moreef�cient parallel implementation,so large simulationscanbe
expectedto scalebest.Thecorollaryof this is thatsmallsystemsrun bestonsmallnumbersof processors.
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In materialsscience,many importantprocessessuchasphasetransformations,diffusion, fracture,segregation,the
growthof surfacelayers,surfacereconstruction,aresensitiveto temperature.Thereisstrongmotivationfor calculating
thefreeenergy changesinvolvedin suchprocesses,sincecalculationsandunderstandingof thedriving forcesbased
onzeroKelvin totalenergiesmaybeinaccurateor totally inappropriate.Methodsfor calculatingfreeenergy changes
include thermodynamicintegration,Monte Carlo simulation,quasiharmonicphonons,andothers.The aim of this
workshopis to bring togetherpeoplewho are interestedin suchmethodsandtheir application,to pool ideasand
results.Therewill be relatively few talks andtime will be speci�cally allocatedfor discussionsbetweenthem.It is
hopedto strikea balancebetweenmethodologiesandapplications.
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Daresbury LaboratoryandUniversityof Edinburgharecollaboratingwith Universityof Manchesterto providefuture
HPCsupport.
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The currentfunding for the threeUK HPCI Centresendedat the end of October1999.The future HPC support
mechanismswhich wereapproved by EPSRC's High PerformanceComputingStrategy Committee(HSC) in June
1999 are now in placefollowing the responseto calls for proposalsfrom centresfor both DedicatedConsortium
SupportandCoreActivities.
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EPSRCprovidedseparatefunding,via a call for proposals,for a CoreActivity to trackanddisseminateinformation
on developingstandardsin softwareandtools andto promotegoodprogrammingpractice.This is to be provided
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by the"UKHEC Collaboration",a collaborationbetweenDaresbury, EPCCandtheManchesterResearchCentrefor
ComputationalScience(MRCCS).
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EPCC and Daresbury Laboratory are collaborating to provide a new Web pages with appropriate URL
for their diverse HPC activities. Links to all the supportedconsortia and related activities will be pro-
vided via these pages which will complement those at CSAR. The draft pages can be found at
http://www.cse.clrc.ac.uk/ListActivities/CLASS=5;CLASSTYPE=43;Pleasenote that the URL will be simpli�ed
shortly. We have appliedto UKERNA for DNS addresseswww.hpci.ac.ukandwww.ukhec.ac.uk. We invite your
commentson thekind of materialyouwould like to seehere.
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Thelast issueof HPCPro�le in its currentform appearedin December1999.As a partof theUKHEC collaboration
we shall be producingtwo issuesa yearstartingin 2000devotedto HPC programmingtechniquesandunderlying
computingissues.This will be supplementedby other materialwhich will provide information on the Dedicated
ConsortiumSupport,CCPsandDistributedComputingProgramme(DisCo).
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In additionto lookingat theexistingWebpagesyou cancontact:
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A “cluster” is a collectionof completecomputers(nodes)thatarephysicallyinterconnectedby a high-performance
“local areanetwork” (LAN). Typically eachnodeis aworkstationor personalcomputer(PC).Clusterspermitrunning
paralleljobsusingPVM or MPI implementedoverthenetwork aswell aspermittingindependentuseof thenodesfor
taskfarming.
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