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Following a ballot by Email of UK membersof CCP5in Septembertwo new executive committeemembershave
beenelected.The executve committeemembersvho have retiredare




A summarnytableis given,furtherdetailsmaybefound by following thelinks.

Applicationsfor funding cannow be processedisinga WWW form. Copiesof theseforms may be found on the
CCP5WWW pagesTherearecopiesof theformsonthefollowing pagestheseareintendedo shawv theinformation
neededIf youwishto usethempleasell in the WWW version.















All newslettersstartingfrom issue39 (October1993) are now available on line, togetherwith somearticlesfrom
earliernewsletters An index of recentnewsletterarticlescanbe found on the World Wide Web sener; readerscan
accessheindividual articlesby this meansor by anorymousftp. (Anonymousftp will notaccessheindex).

CCP5will distribute by Email to the memberson the mailing list (about850 world wide) informationwhich is of
interestto our membersThreelists aremaintainedfor UK membersmembersn otherEuropearcountriesandall
othermemberslf youhaveinformationwhichyouwouldlik e sentoutin thisway pleasesendt by Emailto M. Leslie,
indicatingwhetherit would be appropriateto restrictits distribution. We alsosendout post-graduateyost-doctorate
andlectureshippositionsnoti ed to us. Normally the Email messagefor post-graduat@ositionswithin the UK are
restrictedto UK membershoweverif the positionis opento non-UK studentgshenEmail may be sentto the restof
Europeor the completemailing list. Messagesentout may be batchedogetherin which casetheremaybe a short
delaybetweerthe receiptof the messageat Daresliry andits transmissionCCP5no longerplacesthe positionson
the WWW or ftp senershbut alink will be placedfrom CCP55 pageto apageata Universityadvertisingthe position.

Copiesof the newsletterno longerinclude a completedescriptionof the programlibrary. If readerswish to obtain
a copy of the documentatiornit is available by anorymousftp or throughthe World Wide Web page.The program
library descriptiornis in ccp5.navsletters/librandirectory(postscripandASCII text versions).

Readersreremindedhatcontritutionsarealwayswelcome Contributionsmaybe sentby Emailin LaTeX. WORD
documentshouldpreferablybe sentin rtf format. Documentdor inclusionin the next newslettercannow besentas
HTML.












at
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WE OFFERTHREEPOSSIBLEPACKAGES.

RESIDENTIAL DELEGATE (includesaccommodatiomn the nightsof SundayMondayand Tuesday2nd-4thJuly,
teascoffees,Juncheson 3-5thJuly, eveningmealon Monday3rd July andthe conferenca&linneron Tuesdayith July.)

o

o

@)

En-suiteroomshave washbasinshaver andwc. Standardoomshave awashbasin.

NON-RESIDENTIAL DELEGATE WITHOUT CONFERENCEDINNER (includesteas,coffees,and luncheson
3-5thJuly)

@)

@)

NON-RESIDENTIAL DELEGATE WITH CONFERENCEDINNER (includesteas,coffees,andluncheson 3-5th
July, andconferencalinneron Tuesdayth July.)

@)

@)




payableo “Universityof Surrg/' andcrossedThereference!'DHS25B/CCP5/MME", whereNAME is yourfamily
namein capitalletters,shouldbe mentionedn any accompaying letterwith the cheque.
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Thefollowing is anaccountof the performancef theDL_POLY program(Version2.11)onthe

Cray T3e serviceat ManchestelComputingCentre(June-July1999). The evaluation
is basedon examplesimulationsfrom the standardDL_POLY benchmarksuite, which is available from the CCP5
ProgramLibrary at Dareslury Laboratory:

The simulationprogramDL_POLY is a distributed memoryparallel programbasedon the ReplicatedData (RD)

stratgyy for parallelisation.It was designedinitially for machineswith up to 64 processorsand systemsof up to

30,000atoms,but has sincefound use on much larger architecturesywhere memory-memoryi.e. low overhead)
messag@assings possible lmplicit in the RD approachis a dependencen fastglobal summationsyhich arenot

availableon all machinesFor this reasorthe performancemay suffer markedly with increasingprocessonumbers.
Also, the performancescaling(i.e. speedup with humberof processorsised)will vary accordingto the kind of

simulationbeingundertalen - algorithmsthat requirethe mostcommunicatiorwill scalelesswell thanoneswhich

requirefewest.In practicesystemgossessingomplex moleculartopologiesscaldesswell thanonesrequiringsimple
atomicdescriptionsasthey requirea highercommunicatioroverhead.
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This simulationis of a peptidecomprisedof 15 aminoacidsin a solventof 1247 TIP3PwatermoleculesThe water
is treatedasarigid body andthe peptidebondsarehandledusingthe SHAKE algorithm.Thetotal numberof atoms
is 3,993 The electrostaticsn this simulationare handledusing a neutralgroup schemewith a reaction eld. The
potentialcutoff, for both electrostaticand Van der Waalsinteractionsjs setat 8 A. The descriptionof the peptide
includesvalenceangle,anddihedralpotentials.The simulationis for 2000time stepswith atime stepof 1 fsin the
NVT ensemblalueto BerendsenThetime quotedincludesall datainputandoutput.



Benchmark 2
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This simulationis of theenzymetransferrinin asolutioncomprisedf 8102TIP3PwatermoleculesA total of 27,593
atomsarein the system.The electrostatidorcesarehandledby a combinationof neutralgroupswith the coulombic
potential. All forcescutoffs are setat 8 A. The simulationis for 250 stepswith a time stepof .1 fs, in the NVE
ensembleThewatermoleculesaretreatedasrigid bodiesandthetransferrinis maintainedby bondconstraintsising



SHAKE. Valenceanglesanddihedralpotentialsare presenin thetransferrinmodel.

Benchmark 3
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Thisrepresenta straightforvardsimulationof sodiumchlorideat 500K, usingthe standardwald summatiormethod
to handlethe electrostaticforces.A multiple timestepalgorithmis usedto increaseperformancewhich requires
recalculatinghereciprocalspaceforcesonly twice in every vetime steps.The electrostaticutoff is setat24 A in

realspacewith aprimary cutoff of 12 A for the multiple timestepalgorithm.The VanderWaalstermsarecalculated
with a cutoff of 12 A. The simulationis for 200 stepswith atime stepof 1 fsin the BerendsemNVT ensembleThe
systemsizeis 27,000ions. Timingsincludedatainputandoutput.

Benchmark 4

3.5




This simulationis of 8,640atomsof analkali disilicateglassat 1000K. The electrostaticare handledby the Ewald
sumandtheinteractionpotentialincludesathree-bodywalenceangleterm,whichrequiresalink-cell schemeo locate
atomtriplets.

Benchmark 5
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Valinomycinis anaturallyoccuringcyclic moleculethatformsahexadentateomplex with potassiumThis simulation
modelsthe stability of the complex in waterat 310K. the simulationis for 500 stepswith a timestepof 1 fs in the
Hoover NVT ensembleThe valinomycinis modelledby a modi ed AMBER potentialandstructurallymaintained
by constraintsvith SHAKE. The water consistsof 1223 SPCwatermoleculesheld rigid by bond constraintswith

SHAKE. The whole systemis relatively small at 3838 atomsand is de ned with truncatedoctahedralboundary
conditions.The ewald sumis usedto calculatethe electrostaticdnteractionswith a real spacecutoff of 16 A. A

multiple timestepis usedwith two reciprocalspacecalculationsevery 4 time steps.The primary cutoff is 10 A.

The Van derWaalsinteractionsaretruncatedat 10 A. Valenceangleanddihedralanglepotentialsarepresenin the
valinomycinmodel.Timingsincludedatainput andoutput.



Benchmark 6
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This systems comprisedf 13,390atoms,including4012TIP3PwatermoleculessolvatingthegramicidinA protein
moleculeat 300K. Both the proteinandwatermoleculesarede ned with rigid bondsandmaintainecby the SHAKE

algorithm.Thewateris heldcompletelyrigid, while theproteinhasangularanddihedralpotentialterms Electrostatic
interactionsarehandledby theneutralgroupmethodwith acoulombicpotentialtruncatedat 12 A. TheVanderWaals
interactionsaretruncatedat 8 A. The simulationis for 500 time stepsin the NVE ensemblawith a 1 fs time step.



Timingsincludedatainputandoutput.

Benchmark 7
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This simulationis aroughlycubicmicrocrystalof 5,416atomsof magnesiunoxidein vacuowithout periodicbound-
ary conditionsat 2000K. Theelectrostaticarecalculateddirectly with acutoff of 50 A, correspondingo anall-pairs
calculation.The Van der Waalstermsare truncatedat 10 A. The simulationis for 100 stepsin the Hoover NVT
ensemblavith atimestepof 1 fs. Timingsincludedatainputandoutput.

Benchmark 8
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This simulationis a modelof the biologicalactiity of valinomycinin the cell membranendis comprisedf 8 vali-
nomycinmoleculegincluding4 potassiuntomplees),196hydrocarborchainseach4 1 unitsin length,25molecules
of potassiunchlorideand3144moleculesof SPCwater- making18866atomsin all. The electrostaticarehandled
by Ewald sum.

Benchmark 9
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Thebenchmarkseportedhereshonv somedistinctfeaturesof runningDL_POLY on a parallelcomputerFirstly it is

clearthatperformancescalingis generallygoodif the simulatedsystemdoesnot possessonstraintbonds.Secondly
if constraintbondsare presentasthey usuallyarein bio-molecularor polymersystemsthendeviationsfrom ideal

behaiour areto be expected,and the usermust always be aware that using excessve numbersof nodesmay be

counterproductie. Of coursethe useris not obligedto useconstraintbonds(thoughthis is often the mostsensible
option) andwhereextensiblebondscanbe used,optimal scalingcanbe recosered.Thirdly, it is generallytrue that
increasingthe size of the problemmakesfor a more ef cient parallelimplementationso large simulationscan be

expectedo scalebest.Thecorollary of thisis thatsmallsystemsun beston smallnumbersof processors.

TheMancheste€ComputingCentreis thankedfor providing accesgo the

Cray T3E Service EPSRCis thankedfor continuingsupportof DL_POLY.















Applying the periodicboundaryconditionsunderthe minimumimagecorventionto theinteractionof particle with
particle requirestheselectionof theimageof nearesto . In thespecial(andrare)casewhen| - =12,

dueto thedifferencebetweerf<” and“ " in Eq.(1),thetranslationgiving theimageof nearesto will bethe
negative of thetranslationgiving theimageof nearesto .






In materialssciencemary importantprocessesuchas phasetransformationsdiffusion, fracture,segregation, the
growth of surfacelayers surfacereconstructionaresensitve to temperatureT hereis strongmotivationfor calculating
the free enegy changesnvolvedin suchprocessessincecalculationsandunderstandin@f the driving forcesbased
on zeroKelvin total enegiesmaybeinaccurateor totally inappropriateMethodsfor calculatingfree enegy changes
include thermodynamidntegration, Monte Carlo simulation,quasiharmonigghononsand others.The aim of this
workshopis to bring togetherpeoplewho areinterestedn suchmethodsandtheir application,to pool ideasand
results.Therewill berelatively few talks andtime will be speci cally allocatedfor discussiondbetweerthem.lt is
hopedto strike a balancebetweermethodologiesndapplications.

Neil L. Allan



The QUASI Project.

Jef Rickman



Dr. MarcusMueller,

R.M.Lynden-Bell



GraemeAckland, Universityof Edinkurgh.

JohnHarding,























































































Dareshury LaboratoryandUniversity of Edinburgharecollaboratingwith University of Manchesteto provide future
HPCsupport.

The currentfunding for the three UK HPCI Centresendedat the end of October1999. The future HPC support
mechanismsvhich were approred by EPSRCS High PerformanceComputingStrategy Committee(HSC) in June
1999 are now in placefollowing the responsdo calls for proposalsfrom centresfor both DedicatedConsortium
SupportandCoreActivities.

EPSRCprovided separatéunding, via a call for proposalsfor a Core Activity to trackanddisseminaténformation
on developingstandardsn software andtools andto promotegood programmingpractice.This is to be provided



by the"UKHEC Collaboration" a collaborationbetweerDaresliry, EPCCandthe ManchesteResearctCentrefor
Computationabciencd MRCCS).

EPCC and Dareshiry Laboratory are collaborating to provide a new Web pages with appropriate URL
for their diverse HPC actuities. Links to all the supportedconsortia and related actiities will be pro-
vided via these pages which will complement those at CSAR. The draft pages can be found at
http://lwww.cse.clrc.ac.uk/ListActities/CLASS=5;CLASSTYPE=43leasenote that the URL will be simpli ed
shortly. We have appliedto UKERNA for DNS addressesww.hpci.ac.ukand www.ukhec.ac.uk We invite your
commenton thekind of materialyouwould like to seehere.

Thelastissueof HPCPro le in its currentform appearedn Decembel999.As a partof the UKHEC collaboration
we shall be producingtwo issuesa year startingin 2000 devotedto HPC programmingtechniquesand underlying
computingissues.This will be supplementedby other materialwhich will provide information on the Dedicated
ConsortiumSupport,CCPsandDistributedComputingProgrammeDisCo).

In additionto looking at the existing Web pagesyou cancontact:






ComputationaBcienceandEngineeringDepartment,

Dareslry Laboratory Warrington, WA4 4AD

A “cluster” is a collectionof completecomputergnodes)that are physicallyinterconnectedby a high-performance
“local areanetwork” (LAN). Typically eachnodeis aworkstationor personatompute(PC).Clusterspermitrunning
paralleljobsusingPVM or MPI implementedverthe network aswell aspermittingindependentiseof thenodesfor
taskfarming.





















