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ETH Lecture 401-0663-00L Numerical Methods for CSE

Course Video
Section 1.2.3: (Dense) Matrix Storage Formats

Prof. R. Hiptmair, SAM, ETH Zurich

Date: August 24, 2020
(C) Seminar fur Angewandte Mathematik, ETH ZUrich

Prerequisites.

e Matrices in EIGEN
Dependencies.

e Section 1.2.1

Duration: 457 minutes
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Row major (C-arrays, bitmaps, Python):

A arr|112|13[4|5]|6|7]|8|9

Column major (Fortran, MATLAB, EIGEN):

A arr|1(4]17]|2|5|18|3|6]9
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C++ code 1.2.3.10: Timing for row and column oriented matrix access for EIGEN =* GITLAB 0, 3 u +
> [void rowcolaccesstiming(void) dé L f A .
3 | { £ L ]
4 const int K = 3; // Number of repetitions c 103 E Z A -
s | const int N.min = 5; // Smalles matrix size 32 > ¥
6 const int Nmax = 13; // Scan until matrix size of 8192 r + * A )
7 unsigned long n = (1L << N_min); ! * o |
8 Eigen:: MatrixXd times (N _max-N_min+1,3); 104k N |
9 3 :
o | for(int I=N_min; l<= N max; |++, nx=2) { WZZ; - i ]
1" Eigen:: MatrixXd A = Eigen:: MatrixXd ::Random(n,n); —> 5‘6&!&0/{ X 05/[% - A i
12 double t1 = 1000.0; 9 o
13 for(int k=0;k<K;k++) { 10‘5E— A E
14 auto tic = high_resolution_clock ::now() ; L ]
15 for(int j=0; j < n—1; j++) A.row(j+1) —= A.row(j); // row access [ o ]
16 auto toc = high_resolution_clock ::now() ; - A -
17 double t = (double)duration_cast <microseconds >(toc—tic).count()/1E6; 108 . PR TS SR | " ol . P S R
18 } i1 = stdmln(t1 ,t); 101 102 103 104
19
20 double t2 = 1000.0; n
21 for(int k=0;k<K;k++) { > ‘ .
2 auto tic = high_resolution_clock : :now() ; | FOW - unle 0/[‘5 ane W% S@OW fé%ﬂ Coé\" WIe dcezLs
23 for(int j=0; j < n—1; j++)(A.col(j+1) —= A.col(]); //column access
2 auto toc = high_resolution_clock ::now() ;
25 double t = (double)duration_cast <microseconds >(toc—tic).count()/1E6; \/
2 t2 = std::min(t2,t);
27 } ¢ o
: } times (I-N_min,0) = n; times(I-N_min,1) = t1; times(I-N_min,2) = t2; IY\W/‘F C&(O/)( m{\%/ﬂg/
30 std :: cout << times << std::endl;
a |}
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