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Installazione e utilizzo
d isreria BLAS

Dove scaricare BLAS?

http://www Qetlib.org

E un repository, una collezione di software ematico, papers e database
Realizzato nel 1985 da Ja ) r&?rosse, AT&T Bell Labs
Motivato dall'esigenza izione software matematico

* libero (free)
* di alta quali
* in breve temp
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7 The Netlib - Microsoft Internet Explorer
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per accedere Netlib Repository at UTK and ORNL

Metlib is a collection of mathematical software, papers, and databases.
aBLA

There have been 201,513,528 requests to this repository as of Thu Mar 20 02:56.22 E3T 2003 —

\ﬁvare, papers, etc.

) Metlib repository
The MNetlib repository

Services provided at Netlib

« Confersnces Database
o Java Version of Linpack Benchmark

o Mumerical Analysic et (A -Met) and MA Digest

& Performanre Datahase Server
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; Netlib at The Univ. of Tennessee and ORML - Microsoft Internet Explorer
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Compare, in ordine
alfbetico, I'elenco
del sofware disponibile
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Main Index of Software Libraries

Zearch the Netlib Repository attribute/value database
A more descriptive version of this list i¢ also available
Netlib Libraries:
a fdlibm lyapack guadpack
acoess Hpack mackines  random
alcm fishpack magic research
allignt ftpack maspar ok
amoes floppy mds scalapaclk
ampl fmm microscope sched BLAS
anl-reports Jis} mnpaclk seilib & /
apollo fortran mise seispack
arpack fortran-r mpfin sequent
atlas iz} mpi
benchmarde  gew
bib gmat

bibnet g e sminpack

netsolve sodepack
news sparse
numeralgo sparee-blag
hence ode sparspalc [
& [ [ [ nkernet 7
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BLAS (Basic Linear Algebra Subprograms)
FAQ Questions/comments? lapack@cs.utk edu # Accesses

This matarial is bassd upon work suppaoried by the National Science Foundation under Grant No, ASC-0313058
and DOE Grant No. DE-FG03-948R25210. Any apinions, findings and ions or rec ions expressed
i this material are those af the author(s) and do not necessarily reflect the views of the Mational Science
Foundation (NSF) ar the Department of Energy (DOE).

Home] [Contact] [FAQ] [Publications/References] [Optimized BLAS libraries?

BLAS Index (Levels 1, 2, and 3]

NOTE: Al1 BLAS routines are listed in the order in which
they appear on the BLAS Quick Reference Guide.

Organization of this index:
Documentation and Test Suites
Wiscellaneous and Auxiliary Routines
Level 1 BLAS routines
Level 2 BLAS routines
Level 3 BLAS routines
Extended precision Level Z ELAS routines
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file fag.html
for List of freguently asked questions sbout blas

file blas.tgz

& [T | |4 meermet
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Archivio compresso
delle routine Fortran [ s s -

soft Internet Explorer

< - @ [0 & Dcerca Gaprefeiti Pmukimeda 3 | Ey- S 0] - 5 (@

che costituiscono BLAS | oo s eenEm

le fag. html
fao List of frequently asked fuestions about blas

file

. for ference implementation of the LEVEL 1, Z, and 3
da scaricare T N tiaatice in ait precisions _
. (If only a specific precision or level is desired, please
. see the appropriate section of this index for details.)
pree single, double, complex, doublecomplex
lang  fortran

file blast-forum/chlas.tgz

fg

Tec T omplex, doublecomplex
lang c

file blast-forum/cinterface.ps
file blast—forum/cinterface. pdf
for D ion for the C interface to the BLALS

delle routine di ]
Interfaccia C-Fortran

Archivio compresso | s e

Level 3 BLAS tuned for single processors with caches

LELEE R =
# BLAS Index (Levels 1, %, and 3) 4
# 4 m
# NOTE: All ELALS routines are listed in the order in vhich #
# they appear on the BLAS Quick Reference Guide. #
# #
# Organization of this index: #
# Documentation and Test Suites #
# Miscellansous and Auxiliscy Routines #
# Level 1 BLAS routines #
# Level Z BLAS routines #
# Level 3 BLAS routines #
# Extended precision Level 2 BLAS routines #

N
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Inoltre devono essere scaricate alcune routine ausiliarie.

BLAS - Microsoft Internet Explorer - (ol x|
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&indero + = - (D [F] 4| Qcerea Gaprefeni Gaibmeda 8| By S 0] -

Indiizzo [{€) http: frmens. netlb,orgblasfinderc bt | @i | Norton aktvinus 1 - | collegament ”|

Tor Tata file required by the Level 3 BLAS Test Suite [

#

¥ MISCELLANEOUS iND AUZILILRY ROUTINES

#

file  ilmech.f

gams Tl

for integer wachine constants (like Fortran units for standard input)

file rimach.f

gams Tl

for real machine constants [like "machine epsilon” and "biggest number”)

file  dimach.f

gams Tl

for double precision machine constants

file  oldimach

garms ri

for machine constants for chsolete computers

file  machar.f

gams  rl

pree single, double

precisions can be extracted from the supplied source
code with simple editing changes. MNOTE: at least one

7 version MOST be extracted hefore the source will compile.

for MACHAR is an evolving subroutine for dynamically determining chirteen

B fundamental parameters associated with floating-point arithmetic. The L‘
& [ [ |4 meemet A

Installare BLAS

S.0. Linux

Q

1. Creare una libreria contenente compilate di BLAS.
a. Decomprimere il file blas.t

| prompt> gunzip blgs 19z blas.tar

b. Scompattare fil/eQ?:Q\

| prompt> tar -xvf-Blag:ta —) filef

c. Compilare i file.f

pr'omp‘r>\§k7wz\\—ﬁ S |::> file.o

d. Creare la Ii%i@as.a

prompt> ar -q libBlas.a *.0 |::> libblas.a
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Come utilizzare BLAS

E possibile da un programma&gritto in C richiamare un
programma sc ' rtran?

imento

In Fortra InC
il passaggio di variabil il passaggio di variabili
avviene per indirizzo avviene per valore
o per indirizzo

bisogna passare le variabili per indirizzo

Un programma: copia di un vettore in un altro

#include <stdio.h>
void dcopy(int *,double ,int *, double ,int *);

() Qe@wilare:
Z'Vr n;,’i,inlzx,isgy; | prom&ée\ese prova.c -Lpath -Iblas |
ouble *dx,*dy;

ot pm si intende il path della
Heyste ) dove si trova la libreria
printf("inserire la dimensione\n"); ]

scanf("%d" &n); \ ibblas.a

dx=(double *)calloc(n,sizeof(double)); N
dy=(double *)calloc(h,sizeof(double));

for(i=0;i<n;i++)

dx[il=i;

dcopy_(&n,dx &incx,dy;

S

for(i=0;i<n;i++)
printf("%If\n",dy[i]);

free(dx);
free(dy):
}
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Installare CBLAS

2. Installare l'interfaccia C-Fort @
a. Decomprimere il file cblas.

| prompt> gunzip cblas.tgz | cblas.tar

b. Scompattare file cblas.ta

| prompt> tar -xvf %QIE\S\%«“\ DIR CBLAS

c. Copiare la librerﬁa@&\a\a\%

|promp‘r> cp libblas.a%@%}libd

d. Creare im per I'architettura che si intende utilizzare

prompt> ¢ A
prompt> In -s"\dkefile LINUX Makefile.in

c. Compilare
| prompt> make alllib |

Il Makefile

#
# Makefile LINUX
#

: &
# If you compile, changeW
#

#H.

# Shell A >

#H.

SHELL = /bin/sh

#H.

# Platform

#H.

PLAT <Ln\bx\

#H.

Nrwvaﬁd \) V

L1B< $ ) ST/ bbiash

CBDIR ="$(HO Cl

CBLIBDIR = DIR)/IN )
CBLIB = ${€BLIBDTR)/cblas, ${PLAT).a
#.

# Compilers

#.

CC=gce

FC=gq77

DER =
Flags f ilers

/E GN piler:

CFYAGS = -03 -DADD_
\g\FL 6S = -03

# ive programs and flags
#.

ARCH = ar
ARCHFLAGS = r
RANLIB = echo
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Lo schema dei nomi

QO

Al nome della

rTran
bisogna agglun%
cbla

Cosi

N

> la routine

iventa
(<blas_saxpy

Un programma

#include <stdio.h>
Y=X #include "cblas.h"

main( )

int n,i,incx,incy;
double *dx,*dy;

incx=1;
incy=1;

dx[il=t;

for(i=0;i<n;i++
printf("%lf\n",

free(dx);
free(dy);
}
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Alcune notazioni

Tutti gli argomenti che sono cara‘r‘r%i nell'interfaccia Fortran sono
trattati in C come variabili intere,

attere in Fortran sono:
NSPOSE, DIAG.

L'interfaccia utilizza una ulterio per gestire gli

array bidimensionali: OR

enum CBLAS_ORDER {CblasRouMajor=101, CblasColMajor=102};

enum CBLAS_TRANSPOSE {CblasNoTrans=111, CblasTrans=112, CblasConjTrans=113};
enum CBLAS_UPLO {CblasUpper=121, CblasLower=122};

enum CBLAS_DIAG {CblasNonUnit=131, CblasUnit=132};

enum CBLAS_SIDE {CblasLeft=141, CblasRight=142};

6li array bidimensionali

Nell'interfaccia € non vengono ‘Q]z ati array bidimensionali.

Una matrice di dimensione mxnwi morizzata, per righe
o per colonne, in un array monodi i di dimensione m*n
Se la matrice e m izzataper righe
OrderzC =101
Se la matrice g ta per colonne
Or ajor=102

Qrder e po&uale CblasRowMajor, si assume che
i_ag~una stessa riga sono contigui in memoria,
e i essa colonna sono separati in memoria
da i qumero costante di elementi.
Tale parametro corrisponde alla /eading dimension (LDA) in Fortran.

gli elementi appo
mentre gli elem
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La leading dimension

In Fortran le matrici, array bidimensionali,
vengono memorizzate per colonne. Q

In Fortr

In fase di dichiarazione viene allocato
bidimensionale di dimensione uguale g ‘superio
a quella che verra realmente utih Q

ione della memoria & statica,

Supponiamo di dover utiljzzar ate i dimensione massima 4.

%\/ Qi |d13 | Q14
\32} Q22 |G23 | Q24
real a(4,

Q31 |G32 |d33 |34

% % Gg1 [Q42 [G43 |44

in memoria

Q11 |Qz1 |G31 |Ga1 Q12 [G22 [QA32 |Gs2 |G13 Q23 [A33 |G43 |G14 |G24 (G34 (44

Supponiamo di far girare il programma con una matrice di dimensione n=2

integer i,j,n Q
real a(4,4) NN
n=2
do 20i=1n \; 2{\
do 10 j=1,n
read *,a(i,j)
10 continue
20 continue

Qi1 Q21 Q31 |91 yd12 |G22 |93z (G4 @ Q23 Q33 | Q43 |Q14 Q24 |Q34 (44

NN
p—

Quando chiamiamo un‘altravgrocedura viene passato solo l'indirizzo del primo
elemento dell'array a, a;;. E quindi necessario conoscere la dimensione delle
colonne (il humero di righe con cui a & stata dichiarata= Ida)
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Esempio
'subrouﬂ'n'e opmat (a,n...) Inenenalendisfr@ione
integer i,j,n infeger i j,n Bdijf éaiméatromdhdo
redl a(4.4) real a(n.n), albxtotaniote demeriaria
h= PR
do 20 i=1n x=3*a(1,2) a@déi€gryra)
do 10 j=1,n
read *,a(i,j) .

10 continue = 1, (]2

20 continue 3 (‘4)

call opmat(a,n,..)

vieneAetto

S

Qg (Gz1 |G31 }3{012 Q22(|A32 Q42 | Q13 |G23 [A33 |G43 |G14 {024 |G34 (A44

1 |3 2 |4
Esempio
. Subroutine optat (a,n,lda..) |+ .
integer ij,n,Ida integer ij, gb Llfgmﬁ 'g’maa'%l(lzlz&)x 12:1
rj al£(4'4) real a(ldan), locaifienanénireenlbria
a=
n=2 X:3*0(1,2 |OC@(M24)MONG
do 20 i=1n a(i+(j-1)*Ida)
do 10 j=1,n .
read * a(i.j) (1 iamoly . (|2
10 continue (J
20 continue 3 4
call opmat(a,n,Ida..)

/\/
Q11 |Qz1 |G31 |Gag 015 Q22(| Q32 Q42 | Q13 Q23 [A33 |G43 |G14 |G24 (G34 (44
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E necessario specificare
successivi elementi app

In definitiva

Q

a
ea%‘ng dimension

a stessa riga.

y=Ax

#include <stdio.h>
#include "cblas.h"
main()
{

int m,n,i,j,incx,incy lda,or tra;
double *A *x,*y alfa,beta;

incx=1;
incy=1;

printf(“inserire il numero di righg de
scanf("%d",&m);

for(i=0;i<m;i++)
for(j=0;j<n; j++)
scanf("%If" KA[FRS):

for(i=0;i<n;i++)

(%I XTI
X ;z\,n,alfa,ﬁx,lda,x,incx,bem,y,incy);

f rea(x);’
free(y):
}
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Come ricordare tutti i nomi delle routine?

Utilizzando le qdick reference

Level 1 BLAS
din scalar vector vester scalars S-element array
SUBROUTINE xROTG ( A, B, 0 8) Generate plane rotation
SUBROUTINE xROTMG( DL, D2, A, B, PARAM ) Generate modified plane rotation
SUBROUTINE xROT ( N, X, INCK, ¥, INCY, ¢ 8) Apply plane rotation
SUBROUTINE xROTM ( N, X, INCK, ¥, INCY, PARAM ) Apply modified plane rotation
SUBROUTINE xSWA® { N, X, INGK, ¥, INCY ) Ty
SUBROUTINE xSCAL ( N, ALPHA, X, INCK ) zear
SUBROUTINE xCOPY { M, X, DMK, ¥, INGY ) y =
SUBROUTINE xAXPY ( N, ALPHA, X, INCK, ¥, INCY ) yeor+y
FUNCTION  xDOT (W, X, DNGK, ¥, INGY ) dot 2Ty
FUNCTION  xDOTU ( N, X, INCK, ¥, INCY ) dot —zTy
FUNCTION xDOTC ( N, X, INCX, Y, INCY ) dot —zTy
FUNCTION  xxDOT { W, X, INGK, ¥, INCY ) dot o+ 2Ty
FUNCTION  xNEM2 { N, X, INCK ) nem2 e ||z(|y
FUNCTION  xASIM ( N, X, DK ) asum  [[re(z)|[1 + |[im(=}|l:
FUNCTION  LxAMAX( N, X, oK) amazx + 14tk 3 [re(zr)| + [im(ze)|
= max(|re(zg)| + [im{z;)])
Level 2 BLAS
eptions din  b-width scalar matrix vector scalar vector
=CEMV ( TRANS, M, N, ALPHA, A, IDA, X, INCX, BETA, ¥, INCY ) y+adztfyy e oATz+ g oAzt A —mxn
GEMV TRANS, M, N, KL, XU, ALPHA, A, LDA, X, INCX, BETA, Y, INCY ) uoArt gy g adTz+ Gy y —ad s By A-—mxn
THEMY ( UPLO, u, ALPHA, A, IDA, X, INCX, BETA, Y, INCY ) u ozt gy
THEMY ( UPLO, N X, ALPHA, A, IDA, X, INCX, EETA, Y, INCY ) u + adr+ gy
THPMY ( UPLO, n, ALPHA, AP, X, INCX, BETA, Y, INCY ) y oAzt gy
YV  UPLO, N, ALPHA, A, LDA, X, INCX, BETA, Y, INCY ) u  adx+ gy
xSEMY ( UPLO, N, X, ALPHA, A, IDA, X, INCX, BETA, Y, DNCY ) y ozt gy
xEPMY ( UPLO, u, ALPHA, @B, X, INCX, BETA, Y, INCY ) y ezt gy
*TRMV { UPLO, TRANS, DIAG, N, A, IDA, X, INCX ) 2 Az, ATz,2 ¢ ATz
*TBMV { UPLO, TRARS, DIAG, N, X, A, IDA, X, INCX ) z +— Az, z + ATz, z ¢ Afiz
TPV { UPLO, TRARS, DIAG, N, P, X, mcx ) x4+ Az,z + ATz, z  Aflz
ZTRSV ( UPLO, TRARS, DIAG, N, A, DA, X, INCX ) zeAlrr e A Trxe A e
TBSV { UPLO, TRARS, DIAG, N, X, A, IDA, X, INCX ) 2 A"lzz e A Trae A-Fa
TPSV ( UPLO, TRARS, DIAG, X, AP, X, INCX ) 2 Az A-Traze A Tx
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