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Components of Intel MKL 20717

Linear Algebra Fast Fourier Vector Math
Transforms

= BLAS * Multidimensional * Trigonometric
* LAPACK = FFTW interfaces * Hyperbolic
= ScalAPACK * Cluster FFT * Exponential
+ Sparse BLAS * Log
» Sparse Solvers * Power
* |lterative * Root
+ PARDISO* * Wector RNGs
= Cluster Sparse
Solver
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Summanry

=

Statistics

= Kurtosis = Splines + Convolution

= Variation = Interpolation + Pooling
coefficient * Trust Region * Mormalization

* Order = Fast Peoisson * RelU
statistics Solver * Softmax

= Min/max

* Variance-

covariance
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Intel” Data Analytics Acceleration Library

An industry leading end-to-end lA-based data analytics acceleration library of fundamental

algorithms covering all data analysis stages.

[De-)Compression | PCA (Correlation, Summary Statistics | Multiple Linear BrownBoost
Outlier detection SVD Association Rule Regress. LogitBoost
Cosine & (Apriori) Maive Bayes ALS
Correlation Hypothesis Testing | QR/PP-QR MNeural Metwork
Cow distance K-Means Clustering | SVD/Cholesky

Min/MaxMaments| EM for GMM

Multi-Class S
AdaBoost

In=rmemaory Homogeneaus Heterageneous L
CSW MySQL - Dense - AOS Hadoop
Spark RDO «Sparse [CSR) 508 Spark

Hadoop HOFES
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Original Version Optimized by Intel® MKL

Eigen::Matrix¥d Pk; double* Pk;

Eigen::MatrixXd Bk; double* Bk:

jobjectArray update(JINIEnv* jobjectArray update(JNIEnv*

env, jobject, jobjectArray env, jobject, jobjectArray HM, jobjectArray TM)({
HM, jobjectArray TM){ // get row num of data.

// get row num of data. int rowNum = env->GetArrayLength(HM);

int height = env->GetArrayLength (HM); // get column num of data.

// get column num of data. m
or int colMum = env->GetArrayLength(tmp);
int width = env->GetArrayLength(tmp) ; // internal matrix

// internal matrix double* mat = (double

Eigen::Matrix¥Xd mat(height,width); *)mkl_ calloc(rowNum*colNum, sizeof( double ),
— 64) ;..

// TM matrix // TM matrix

Eigen::Matrix¥Xd Tm(row2,col2); double* Tm = (double

— *)mkl_calloc(rowNumT+*colNumT,

// do caculations sizeof( double ), 64);

Eigen::MatrixXd matTran = // do caculations

mat.transpose(); double* matTmp = (double

Eigen::Matrix¥d matTmp = matTran*mat; *)mkl_calloc(colNum*colNum, sizeof( double ),
S 64);

// inverse matrix MKL_INT lda = colNum,ldc = colNum;

Pk = matTmp.inverse(); cblas_dgemm(CblasRowMajor,CblasTrans,CblasNoT
Bk = Pk*matTran*Tm; rans,colNum, colNum, rowNum, 1.0, ,mat, lda,mat, co

s Num,0.0,matTmp, ldc);

}

// inverse matrix

MKL_INT* ipiv = (int *)mkl_calloc(colNum,
sizeof( int ), 32);

MKL_INT info =

LAPACKE_dgetrf (LAPACE_ROW_MAJOR,colNum,colNum
,matTmp,lda,ipiv);

info =

LAPACKE_dgetri (LAPACK_ROW_MAJOR,colNum,matTmp
,1da,ipiv);

}
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Configuration Info - Versions: Intel® Math Kernel Library {Irtel MEL) 11.3.2; Hardware: Intel® Xson CPU EG-2699 W3 2 30GHz, 2 sockets x 18 coras, AV
2 05upported. 45MB Cache, 128 GB Memory; Operating System: Centos6.7; 4 node cluster with spark-1.5.1, hadoop-2.6.0, jdk-7u79-linux-x64, scala-
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Original Code Optimized by Intel® DAAL

public Matrix getKernelMatrix() jobject getKernelMatrix(JNIEnv#*
throws Exception { env, jobject, jdouble param,jint rows,jint
Matrix result = new cols, jobject byteBuffer, jobject dstBuffer){

Matrix(m data.numInstances(),
m_data.numInstances(), 0);

for (int i = 0; i < kernel_function::linear::Batch<>
m_data.numInstances() - 1; i++) { linearKernel;
for [(dint §j =4 + 1; 4 = o .

i Set th ki 1 1. thm t *
m_data.numInstances(); Jj++) { / a5 £ SSEte ohr it et S /
result.set(i, j, evaluate(i, 3Jj. linearKernel.parameter.k = 1.0;

data.inst 0 = .
T— Bra sl Eancet U i linearKernel.parameter.b = 1.0;
} linearKernel .parameter .computationMode =
result = result.plus( kernel function::matrixMatrix;

result.transpose().plus(

= : 2 * Set i t data table £ th 1k ith
Matrix.identity(m data.numInstances() / s DEE RS S S i [

=7
r
m_data.numInstances()))).copy(); linearKernel.input.set(kernel_function::X,
return result; data);

} linearKernel.input.set(kernel_ function::¥,
data);

/* Compute the linear kernel function =*/
linearKernel .compute();

/* Get the computed results */

services: :SharedPtr<kernel_ function::Result>
lkResult = linearKernel.getResult();

/* Get the results */

services: :SharedPtr<NumericTable> lkMat =
lkResult->get(kernel function::values);

BlockDescriptor<double> block;

lkMat->getBlockOfRows (0, rows, readOnly,
block);

}
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Configuration Info - Versions: Intel Data Anakysizs Accelerstion library from Parzllel_studio_xe_2017 bets; Hardware: Intel® Xeon CPU ES-2659 V2 2.30GHz,
2 sockets x 18 cores, AV 2.05upported. 45MB Cache, 128 GB Memory; Operating System: Centost.7; Benchmark Source: MeritDatg test code and test
data set
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