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2UVOTTLKN mopouciaocnh

‘Eval KOLVOTOHO AOYLOMLKO VEQOUC UE Slemadn XpNoTn LOTOU yLo TO
oXeOLOIOMO Kol TNV Kataokeun Yndlokwv OMOLOTUMWV yLa Lo
EUPELO YKAUO BLOMNXAVIKWY TEXVOUPYNUATWY KOL TIPOTOVIWVY

MTwin is the Greek ABAQUS, running
in your browser, on the cloud
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2UVOTTLKNA tapouaciaon

WnoLokod opoloturno: eva PndLakd HOVTEAO eVOC TEXVOUPYNMOATOC
IOV QVOTOPLOTA T CUUTTEPLPOPT TOU TEAEUTALOU

yyyyy

To YndpLako HOVTEAO UTIOKELTAL OTLC
[MpoodokoUUEVEC CUVONKEC
Mpayuartikec ouvOnkec (data driven design)




2UVOTTLKNA tapouaciaon
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2evaptlo xpnonc HPC
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Apxttektovikn MSolve
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Apxttektovikn MSolve

Prec (DDM, Al)

Iterative

Direct
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MSolve.Core

Solution Analysis workflow
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OAokAnpwon HPC MSolve

Yrniodoun Environments: 2UvoAo dtema@wy Kol KAdoewy yLa
v adaipeon mapaAAnAwv AsToUpylWV Ylo ETEPOYEVA
TIPOYPOLULHUOTLOTIKA HOVTEAQ KOl UALKO
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Diagnostics

;ﬁﬁiié-aouble Norm2()

{
Func<int, double> calcLocalDot = node =>
{
Vector localVector = this.LocalVectors[node];
double[] inverseMultiplicities = Indexer.GetLocalComponent(node).InverseMultiplicities;
double dotLocal = 8.8;
for (int i = 8; i < localVector.Length; ++i)
1
dotLocal += localVector[i] * localVector[i] * inverseMultiplicities[i];
1
return dotLocal;
| H
Dictionary<int, double> dotPerMNode = Environment.CalcNodeData(caleclLocalDot);
return Math.Sgrt(Environment.ALllReduceSum(dotPerNode));
H



OAokAnpwon HPC MSolve

Ot KAAOOELC HOVTEAOTIOLOUV MO  OEPA QO UTIOAOYLOTIKA
neplBarlovra, peTtal Twv onolwyv kat ta MpiEnvironment ylo th

SlaAeltouvpykotnta pe to MPI

ICompute
Environment

public sealed class AzureEnvironment : IComputeEnvironment, IDisposable Sequential Tpl

{ SharedEnvironment SharedEnvironment
private readonly IDistributedGlobalOperationStrategy globalOperationStrategy;

private bool disposed = false;

private Dictionary=<int, ComputeMlode> localNodes;
private MpiP2PTransfers p2pTransfers;

private MpiCollectivesHelper collectivesHelperiorld;
private MpiCollectivesHelper collectivesHelperNodes; MpiEnvironment

hdﬁlié-ﬁzureEnvironment(lDistributedGlobaIOperationStrategy globalOperationStrategy)
{
this.globalOperationStrategy = globalOperationStrategy;

//TODOMPI: See Threading param. In multithreaded programs, I must specify that to MPI.
string[] args = Array.Empty<string=();

AzureEnvironment

= AmazonEnvironment



OAokAnpwon HPC MSolve

Evaa ouvolo TeucAiwdbwyv Oouwv OSeSOHEVWV  YPOLUULKAC
aAveBpoac exet vlomownBel pe TN Ypnon NG Olemadng
IComputeEnvironment, TQPEXOVTAC ML  EUTELpL
TPOYPOAUUATIOHOU OTIWC O VOl CELPLAKO TtEPLPAAAOV

ﬁﬁﬁiic-;uid LinearCombinationIntoThis(
double thisCoefficient, IGLobalVector otherVector, double otherCoefficient)

{
DistributedOverlappingVector otherDistributed = Indexer.CheckCompatibleVector(otherVector); [)is]:rit)theg(j
LinearCombinationIntoThis(thisCoefficient, otherDistributed, otherCoefficient); G Ioba |Vect0r‘

i GlobalVector

ﬁdﬁlié void LinearCombinationIntoThis(
double thisCoefficient, DistributedOverlappingVector otherVector, double otherCoefficient)

{
Indexer.CheckCompatibleVector(otherVector);
Environment.DoPerNode(
node => this.LocalVectors[node].LinearCombinationIntoThis(
thisCoefficient, otherVector.LocalVectors[node]l, otherCoefficient)
)i
1
// The default Fletcher-Reeves formula is: B = &new / Sold = (sNew = rNew) / (s0ld * rOld) GIObaIMatriX DIStrIbUted
// However we could use a different one, e.g. for variable preconditioning Polak-Ribiere is usually better. GlobalMatriX

paramBeta = betaCalculation.CalculateBeta(this);

/fd=5s5s+p*xd
//This allocates a new vector d, copies r and GCs the existing d.
direction.LinearCombinationIntoThis(paramBeta, precondResidual, 1.8); //This performs additions instead of copying and needless multiplications.
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