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COMPUTE TRENDS I
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COMPUTE TRENDS A AL

From scalars to FMAs on matrices: Independent

X ﬂ _ data streams

CPU: 2*8*5 =80

-. GPU:12*32*8 = 3072
C1 C4
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COMPUTE TRENDS - PROGRAMMING 0 i

From “code it yourself” to “use frameworks”:

Language FORTRAN, C FORTRAN, C, PYTHON, etc.
PYTHON
Lib none BLAS, LAPACK, TBB BLAS, LAPACK,TBB

Framework none none PyTorch, etc.
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HYPERQUEUE

Many simple tasks

Problem:

* Large amount of jobs?

* Very large amount of small jobs?
* Only 1 or few cores per job needed?
e Complicated job dependencies?

Answer: Use hq!

https://it4innovations.github.io/hyperqueue/stable/

https://docs.itdi.cz/general/capacity-computing/#hyperqueue

Slurm/PBS Cluster
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https://docs.it4i.cz/general/capacity-computing/#hyperqueue

- COMPUTE TRENDS - SERVICES

u jansik@nb-jan0369: ~/work/lorenz _ - .

printf("Norm y: %f\n",dnrm2_(&NMAT2,y,&0ONEI)/NMAT); 8
printf("Norm z: %f\n",dnrm2_(&NMAT2,z,&0NEI)/NMAT);

//release memory
free(x);
free(y);
free(z);
free(dx);
free(dy);
free(dz);
free(e);
free(xe);

return 0;

}
jansik@nb-jan@369:~/work/lorenz$
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COMPUTE TRENDS - SERVICES
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COMPUTE TRENDS - OPENONDEMAND

Q

) Q' B 52 Mool armilingittice/pun/sys/dashiboard/mo Vi

mbi-blas.c (~/workidorenz) - GVIM
& QB ,7;,@0 o

prln(f( ‘Rupning M Lfterations\nMatrix size:
double) * (double) (2*NMAT2) /1024/71024));

S\nMemory

1"‘!1".NITEI NMAT,

//allocate semory
posix memalign((veid *) &c,
posix semalign({veld *) &z,

(size_t)bs,
(size t)64,

{size_t) sizeof(double)*NMAT2 );
(size_t) sizeof(double) *NMAT2 );

//initialize matrices

#ffragna amp parallel for default{shared) privste(i,rng) schedule(static,s)
for (1s8; 1<WMAT2; 144) {
c{i]=(double) (pcgd2 random r(&rng)Slo0008) /100000 /NMAT;
2[1]=(double)n . 6;
}

//run mandelbrot inspired iterations
10 = omp get wtime();
for (1=6; 1<NITER; 14+) (
J/C=2*24C
doemm (&N, 6N, ANMAT  ENMAT SNMAT  RONED, 2, GNMAT, 2 ENMAT  SONED, ¢, 6NMAT) ;
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Command Window

New to MATLAS? See rescurces for Getting Started

10

>> na it =

xt = expl-t./10).=sin{%*t);

yt = expl-t,/10}.%cos(5°t);

p = plot3{xt,yt,t);

na ~i$t « limspacel- 10,10, 1000);
r

Invelid expression.

manatched delimiters,

»= t « linspace(-10,10,1000);
XL = !In" ! o
Run .

Linspace(- 10,10, 1000} ;

J112=CoCol _arwerd x 1000 8 Details
dgens (6N, 6N, GNMAT, BNMAT, SMAT, ONED , ©, BNMAT,, , BNMAT , SONED, 2, FNMAT) m_zer2 vHm
//C=252-C -
dgemm (6N, 6N, GNMAT , GNMAT, SNMAT , GONED, 2, ANMAT , 2, GNMAT , SONEDm, ¢, BNMAT) ;
1/2C*C-2 =
doemm (SN, GM, GNMAT , GNMAT  ENMAT , BONED, ¢, GNMAT , ¢, GNMAT , GONEDa, 2, GNMAT ) ; —
t = omp get wtime(); Details
Detalls
Orm | [Eeesimmeias &
DDT cupa
Memory Debugging
orm Submit to Queve
MAP Environment Variables: none Details
Plugins: none Details
Tutonals
arm Lom
Help Ogtions __Rum || cancel
=@ ™ [Mate Terminal] i pate Termina Arm DOT - Arm Forge . 4k MATLAB R20212 - aca

when calling @ function or indexing @ variable, use parentheses.

[1]+ matlab &

[jansik@loginl. karolina ~|$ 1s
28210701 -588nodes. log

bin

Deskiop

Documents

Down Loads
intel-2821a-728n0des. log

intel-2821a- 748nodes . 1og

intel-2821a-728nodes -novalsge. log

Mate Terminal

Ffle Edit View Search Tesrinal Help
~Z
[1]+ Stopped

matlab
[jansikploginl karolina <]$ bg

java.log. 41238
jitter.c
Linuxsint . ing
MATLAB Add-Ons
MedeA
MedeA . settings
Music
octave-workspace

[{ansik@loginl, karolina ~]$ cd work/
[Jansik@loginl karolina work]$ cd lorenz
[jansik@loginl, karolina lorenz]$ 1s

ondenand
Pictures

Fublic
Teoplates

test

wbunty gvim, isg
Videos

wvork

| jansik@loginl,

lorenz-avx512.s loremz-c.c

lorenz-&vx812.x lorenz-c.s README.nd
lorenz-avx.s lorenz-¢.x
Lorenz-avx.x Makefile

lorenz-blas.c mbi-blas.c test.f
lorenz-blas . x osbi-blas.x token
.karolina lorenz]$ gvim mbi-blas.c

karolina lorenz]$

octave-workspace

sde- footprint. txt
sde-nix-out. txt



COMPUTE TRENDS - LEXIS PLATFORM

WORKFLOWS v EUROHPC SU EUROHPC DEMO USER: BRANISLAV JANSIK

DETAIL PROGRESS
DATA SETS

ORGANIZATION Execution Progress

v1.4.0-14-03-2023




STORAGE TRENDS

72x8 A100 GPUs
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Object S3 1/0 10GB/s
CESNET CL3
Block RBD 1/O 10GB/s 33PB
-~

Karolina

File /0 SCRATCH
1ZOOGB/S 1.3PB

1200GB/s

File I/O 39GB/s

iRODS I/0 0.5GB/s

Project storage
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