Applications” usage in HPC2N

P. Ojeda, B. B. Brydsd, J. Eriksson



Why do we need HPC?

ISomp parallel do private(i,j,k) shared(p,v1,v2) collapse(2)

do j=1,N
doi=1,N
do j=1,N s=0.0d0
do i=1,N do k=1,N
do k=1,N s=s+vi(i,k)* v2(k,j)
p(|,J) = p(',J) + Vl(l,k)* V2(k,]) enddo
enddo p(i,j) = s
enddo enddo
enddo enddo

ISomp end parallel do
Heavy loops Parallelized loops
MD, QM, CFD, ...



Processes communication

Node 5 Node 7

Node 4 \ / Node 6

NUMANode (16GB)

L3 [6144KB)

L2 (2048KB) || L2 (2048KB) Il L2 (2048KE)
t16ke)  J{rioeksy  J{uiceke  |{uiaekes  [oioeksr | eke)
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Figure : Nodes.

Figure : NUMA machine.
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Top 500

Summit

Sunway TaihuLight

Sierra

Tianhe-2A (Milkyway-2A)

Al Bridging Cloud Infrastructure

supercomputers

SPECS SITE
IBM POWER? (22¢,3.076Hz), NVIDIA Volta GV100 (80c), Dual-rail Mellanox EDR Infiniband DOE/SC/ORNL
Shenwei SW26010 (260C 1.456Hz) Custom interconnect NSCC in Wuxi
IBM POWER® (22¢,3.16Hz), NVIDIA Tesla V100 (8oc), Dual-rail Mellanox EDR Infiniband DOE/NNSA/LLNL
Intel Ivy Bridge (12C 2.2 GHz) & TH Express-2, Matrix-2000 NSCC Guangzhou

PRIMERGY CX2550 M4, Xeon Gold 6148 (20C 2.46Hz), NVIDIA Tesla V100 (8oc) SXM2, Infiniband EDR AIST

COUNTRY

USA
China
USA
China

Japan

CORES

2,282,544
10,649,600
1,572,480
4,981,760

391,680

RmMax
PFLOR/S

122.3

93.0

11.6

61.4

19.9

POWER
MW
10.8

15.4

18.5



Top 500 supercomputers

PERFORMANCE DEVELOPMENT
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1GFLOPS = 10° FLOPS 1TFLOPS = 10% FLOPS 1PFLOPS = 10*> FLOPS 1EFLOPS = 10'8 FLOPS



Broadwell node on Kebnekaise

Total memory of node: 128 GB

Other
F[o]

Infiniband
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disk
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Single tile

Accelerators

KNL 7250 Chi

A

M\RAM MCDRAM ‘

x4

2x16

LT

MCDRAM

15

34 Tiles
connected by
2D Mesh
Interconnect

MCDRAM

MCDRAM

MCDRAM

MCDRAM

Memery Centraller

Memary Contreller

KNL, composed of several Tiles

Z(i) = A*X(i) + Y(i) (Vector Op.)

GPU showing the independent units
Streaming Multiprocessors (SM).



KNL

Memory Modes Cluster Mode: All-to-All

Address uniformly hashed across all

Three MOdeS. SE|ECted at bOOt 'MCORAM  MCDRAM [pae ] MCDRAM  MCDRAM distributed directories
CaChe MOde —Flat MOdeA Hvbnd MOde No affinity between Tile, Directory and
16GB m— A Memory

MCDRAM

MCDRAM

Most general mode. Lower
performance than other modes.

4'org8'Ge
MCDRAM

16GB

MCDRAM
Typical Read L2 miss

1. L2 miss encountered
2. Send request to the distributed directory
3. Miss in the directory. Forward to memory

Physical Address
Physical Address

SW-Transparent, Mem-side cache ~* MCDRAM as regular memory * Part cache, Part memory

* Direct mapped. 64B lines. * SW-Managed * 25% or 50% cache | 4. Mamory sends the datataibit
* Tags part of line * Same address space * Benefits of both ) v iz QesE

Covers whole DDR range i

#SBATCH --constraint=a2a,cache

#SBATCH --gres=hbm:4G
Credits: PRACE Best practice KNL (2017)



KNL Thread affinity

There are physical 68 cores Bind the threads by using OpenMP env. var.

with 4 hyperthreads on each. export OMP_NUM_THREADS=4
export OMP_PROC_BIND=spread

export OMP_PLACES=cores

KNL 7250 Chip

2x16 x4
MMMMM Mcoram | 1X4 DMl MCDRAM MCDRAM

srun -n 68 -c 4 --cpu_bind=coresa_knl.out

D
PCle
Gen 3 'Y' i
ile ile >

- e =1 Alternatively, use Intel var.
‘ 2D Mesh /
Interconnect

P ile ile Tile Tile ile ile e




KNL Thread affinity

#texport OMP_PROC_BIND=spread, close, etc.
#texport OMP_PLACES=threads, cores, etc.
export OMP_NUM_THREADS=4

srun -n 16 -c 4 --cpu_bind=cores./xthi

Hello from rank O, thread 0, on b-cn1209.hpc2n.umu.se. (core affinity = 0)
Hello from rank O, thread 1, on b-cn1209.hpc2n.umu.se. (core affinity = 68)
Hello from rank O, thread 2, on b-cn1209.hpc2n.umu.se. (core affinity = 136)
Hello from rank O, thread 3, on b-cn1209.hpc2n.umu.se. (core affinity = 204)
Hello from rank 1, thread 0, on b-cn1209.hpc2n.umu.se. (core affinity = 1)
Hello from rank 1, thread 1, on b-cn1209.hpc2n.umu.se. (core affinity = 69)
Hello from rank 1, thread 2, on b-cn1209.hpc2n.umu.se. (core affinity = 137)
Hello from rank 1, thread 3, on b-cn1209.hpc2n.umu.se. (core affinity = 205)



Tuning your own Applications



m <no current project> - Intel VTune Amplifier@b-cn1203.hpc2n.umu.se
"B P OS
i

Am

() Top Hotspots [

This section lists the most active functions in your application. Optimizing these hotspot functions typically results in improving overall application performance.

Function Module CPU Time &

MoveParticlesfomp%parallel_for@34 a_knl.out 3639.307s
__kmp_fork_barrier libiomp5so 146758%2s Kk
PMPI_Allgather libmpiso.12 5550055 &
MoveParticles a_knl.out 329725
vsIMewStream libmkl_intel |p&d.so 24,7945
[Others] 57.713s

(v) CPU Usage Histogram
This histogram displays a percentage of the wall time the specific number of CPUs were running simultaneously. Spin and Overhead time adds to the |dle CPU usage value,

1645
145+

125

Elapsed Time
Target Utilization

10s

Average CPU Usage

85+

65+

45+

25

:

Os - T = —— T T
0 30 100 150 200 250

Poaor

Simultaneously Utilized Logical CPUs




N-body MD

4 8 16 28
Nr. Threads

m CPU = KNL




m <no current project> - Intel VTune Amplifier@b-cn1203.hpc2n.umu.se

s

P B @I
& Basic Hotspots

4 Collection Log 3 Analysis Target & Analysis Type

Grouping: Function / Call Stack

Welcome

profile X l

Hotspots by CPU Usage viewpoint (change) @

& Summary d8 Bottormn-up &8 CallerjCallee @& Top-down Tree i Platform nbody.cc

- |@E CPU Time

-

=|
INTEL VIUNE AMPLIFIER XE 2017

hd

CPU Time ¥ 2| | viewing - 10of1 - selected stack(s)
Function / Call Stack Effective Time by Utilization Spin Time 100.0% (3639.307s of 3639.307s)
fidle @Poor [ Ok Bideal B Owver Imbalance or Serial Soinning Lock Contention Communication (MPI) Orthe
3639.307s [ libiomp5.s0![OpenMP dispatcher]+0x86 ...

b __kmp_fork_barrier Os 1577.187s Os Os| 98.3 | |ibiomp5.s0'__kmp_fork_call+Oxecf - km...

p PMPI_Allgather $3.788s | Os 0Os 428.077s 331 | libiomp5.50![OpenMP fork]+0x119 - km...

k MoveParticles 32.972s | Os Os Os a_knl.out!MoveParticles+0xbc - nbody.c...

F vsIMNewStream 4.284s | Os Os Os : a_knl.out!main+0x4b1 - nbody.cc:152

p __kmp_join_call Os 16.884s Os Os 0.8 libcsob!  libc_start_main+Oxef - libc-st...

p PMPI_Init 9.654s | Os Os 2.204s 0.0 a_knlout! start+0x28 - [unknown sourc...

L __kmp_fork_call Os 0.080s Os Os 0.1

éh [Outside any known module] 3.934s | Os Os Os

‘p OS_BARESYSCALL_DoCallAsmintelé4Li 2.232s | Os Os Os

p PMPI_Finalize 0.720s | Os Os 0.655s 0.0

p std:privi_Rb_tree<std:pair<stdistring, u 1.360s | Os Os Os B

B . v _*l 4| a ; - - - 3
Q0Q#QrQe | 295 225 235 2355 245 2453 255 2555 203 2655 275 2753 285 2855 295 2953 30s 3055 3ls 3153 325 3255 33 [[Thread | v |
oMP Master... | INTITIT YT TINITY RTRTNE ST Mt dam b w k0 vbolw o ety 1 77 FTTNITINETTIITOINA (DTN TN EIIIN - @ running
omp Master... | INTTHTTIRI NI ININY FARNNANEENE BN T DITT RYRAETIRIOANTONIY ' ‘T 0 NI ITITEET 7] ks CPU ...

o OMP Master... J .

o [OMP Master... | IINTHTENNTRTNTTTATI N0 i i v 1k v T T THETR 07 HTEIT T TN O T T L] dluk Spin 3.

i [oMP Master... | TETTHTTTT TINNIN S sinnsandfae o VT TTENTTNITIT Y Ny &7 T IITITT NI Tl TTTTY ATT T T T T MPIB...
oMP worker... [T ITMINTIINIIEIIEIRAD I T TS S I AT A I T T [ cpPU sa...
OMP worker... IR NI TN I T e T I T T TR T ST R T T RTT CPU Usage
OMP Worker... TNITTPEEEIITEITIT RN T AT R S s e T A R N T A T R e TN TR TP N | 7] iduk CPU Ti...|_

i h e A i A e ko e e e S R D 8 s h i R i A kA A Ak kA mke ks :
CPL Usage o | = [ ik Spin a.. =
FILTER 100.0% x ‘ Any Process [vl Thread Any Thread [vI Module Any Mudul[vl Any thilizatiﬂn[vl | User functions + 1 [vI Show inline functicur[vl Functions anly [vI




Profiling Tools at H PCZI\“IW

Wi ree
Oooom

* Intel Vtune, Intel Inspector
e SCALASCA, Score-P, Cube

e Extrae/Paraver

 Allinea DDT

J. Eriksson, P. Ojeda, T. Ponweiser, T. Steinreicher (2017)



Applications



Usage of HPC2N Clusters (Large Projects)

200

4

mKTH mSU ®mLiU »mUU mLTU m NORDITA m|RF mCTH = LuU mUmU
x1000 core-hour/month. Source: www.snic.se




Software on Kebnekaise

901
1629

3172

m VASP B GROMACS = LAMMPS = GAUSSIAN = GPAW R
® NWChem = MATLAB = AMBER ® OpenFOAM ®m Wannier90



Software on Abisko

84
4702 351 ]r25

® Singularity ® GROMACS = VASP = GAUSSIAN = SIESTA = AMBER = WRF = MATLAB ® NWChem



Rstudio

Smlicc/2017.1.132-GCC-6.3.0-2.27
impi/2017.1.132 ifort/2017.1.132-
GCC-6.3.0-2.27

SmlR/3.3.1
Srstudio

File Edit Code View Plots

Session Build Debug Profile

o - R i « Addins -
Console Terminal
R version 3.3.1 (2016-086-21) -- "Bug in Your Hair"

Copyright (C) 2816 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or "licence()' for distribution details.

Natural language support but running im an English locale
R is a collaborative project with many contributors.
Type 'contributors()"' for more information and
'citation(}"' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type "q()' to quit R.
[Workspace loaded from /pfs/nobackup/home

> |

ourseHPC2NIntro/R/.RDatal 2

Tools

&l Project: (None) -

= Envirenment Histery Connections |
= # |mport Dataset « | & List -

7} Global Enviranment -

Data
PuciCar 7 obs. of 4 variables
Files Plots Packages Help Viewer —

% More -

CourseHPCZNIntro -~ R

Q| New Folder | @ Delete 4| Rename

/ » pfs » nobackup : home

A Name Modified

t.

@] .RData 2B KB Jan 26, 2018, 1:11 PM
.Rhistory 600 B Aug 30, 2018, 11:29 AM
job.pbs 277B Aug 21, 2018, 1:59 PM

@7 R_mpi.R 1KB Feb 1, 2018, 12:56 PM

@] R_mpi 2.R 161 B Aug 21, 2018, 2:19 PM

- Rplots.pdf 4.7 KB Jan 26, 2018, 2:30 PM
slurm-5013090.out 9.1 KB Aug 21, 2018, 2:14 PM
slurm-5013112.out 998 B Aug 21, 2018, 2:26 PM
table.csv 227 B Jan 26, 2018, 11:24 AM




R

library("Rmpi") H#SBATCH-N 1
#Ask for 28 processes

. HSBATCH -n 28
rk <- mpi.comm.rank(0) HSBATCH --exclusive

sz <- mpi.comm.size(0)

Batch script

mlicc/2017.1.132-GCC-6.3.0-2.27

_ impi/2017.1.132 ifort/2017.1.132-GCC-6.3.0-2.27
name <- mpi.get.processor.name() ml R/3.3.1

cat("Hello, rank",rk,"size",sz,"on",name,"\n")
mpirun R -g --slave -f R_mpi_2.R

mpi.quit()

Further information:
https://www.hpc2n.umu.se/resources/software/r



E;L Ell}' - [l Find Files &

MATLAB

New Variable Analyze Code Preferences = ~ % Community
R L2 fa) 3D @ & @b

O Jc‘)b.‘pbs
) parallel_su

- c=parcluster('kebnekaise_local_r2016b')
- parpool{'local', str2num(getenv('SLURM CPUS PER TASK']])
- R=1;

01/22/2018 02:0...PBS File

2
3
4
5
6 - clusterInfo.setwallTime (' 0l:00:00')
7
08/01/2018 02:0...Function 2
(¢]

10 - darts = 1e7;

11 - count = ©Q;

e tic

13 - parfor 1 = l:darts

14 % Compute the X and Y coordinates of where the dart hit the...

15 % square using Uniform distribution

16 - x = Rerand(1);

17 - y = R*rand(1);

18 - 1T x°2 + y*2 == B2

19 % Increment the count of darts that fell inside of the

20 % circle

21 - count = count + 1; % Count is a reduction variable. [
29(= end

23 - end

24 T o Ty o T o= o ) A

25 - myPI = 4*count/darts; =
Mew to MATLAB? See resources for Getting Started. x
Jx ==

Details

+| Ready

Select a file to view details

Open Yariable « Run and Time Set Path = Request Support
Mew New Open @ Compare Impart Save 5 i @ Simulink  Layout ﬁ Add-Ons  Help — i EE
Script - . Data Workspace @ Clear Workspace L”g Clear Commands - lm Parallel = - - Q Learn MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
4= = (5 7 2/ » pfs » nobackup » home » » CourseHPC2NIntro » MATLAB b pel
Current Folder @ | [# Editor - /pfs/nobackup/home “ourseHPC2NIntro/MATLAB/PARFOR/pfor.m ® x Workspace @
|Name L |S|ze Date Modified ‘Type | pfor.m =R Name < Value
DCS+GPU 08/03/2018 12:0 Ik %Taken from:https://www.rc.fas.harvard.edu/resources/documentation/software/parallel-matlab-pct-desy [
GPU 0g8/03/2018 11 B
PARFOR 08/03/2018 10 % Parallel Monte Carlo calculation of PI
SPMD 08/03/2018 11:4...Folder
£ funct.m 01/20/2018 07:2...Function = ClusterInfo.setProjectName('staff')

Sml MATLAB/2016b

Further information: https://www.hpc2n.umu.se/resources/software/matlab



MATLAB

 Parallel Computing Toolbox (PCT)
- Parfor loops
- Single Program Multiple Data, Labs are used to solve a task

e Distributed Computing Server (DCS)



Parfor

parpool(‘local’, str2num(getenv('SLURM_CPUS_ PER_TASK')))
parfor i = 1:darts

X=1rd nd(1), Batch script:
y = rand(1); #SBATCH -N 1
. H#SBATCH -c 4
if X2 + y"2 <= R"2 HSBATCH —exclusive

#SBATCH -p batch
#Load modules necessary for running MATLAB
m| MATLAB/2016b

count = count + 1; % reduction variable.
end

end srun -n 1 -c 4 matlab -nosplash -nodesktop -r "pfor"

Source: https://www.rc.fas.harvard.edu/resources/documentation/software/parallel-matlab-pct-dcs/



MATLAB+GPU

function S = parallel(x)

format long
C = parcluster; Al = rand(10000,10000);
Clusterinfo.setProjectName('staff'); E§;= Ft(AL);
Clusterinfo.setWallTime('00:10:00"); timel = toc;

% Tell the scheduler that you want to use the GPUs

Clusterinfo.setUseGpu(true) A2 = gpuArray(Al);

% number of GPUs per node to use tic;

Clusterinfo.setGpusPerNode(2) B2 = fft(A2);

Clusterinfo.setUserDefinedOptions('--gres=gpu:k80:2,mps’) time2 = toc;

gpuDevice speedUp1l = timel/time2;
end

j = c.batch(@test_parallel, 1, {1}, 'pool’, 2);

srun matlab -nodesktop -nodisplay -nosplash -singleCompThread -nojvm —r “script_name”



Short-range interactions
PP MPI GROUP l

MD COd es List uEdating
Long-range interactions:

PME, FFT

|PME MPI GPU )
BGROUP OFFLOAD [{fiF*®
(NlogN) (idle)

!

Bonded interactions

!

Update positions




Benchmark

* Solvated protein

* 158945 atoms

* 1.2 nm cutoff radius

* 1 fs time step

* PME for electrostatics



Amber12 throughput JAC MVE Benchmark

JCTC, 9, 3878 (2013)

Amber .

e Collection of
independent :
routines »

o It u Ses CPLE Eingle Daen o Dot e a1 SANCYERIDGE P dendes Daa) s O Coie s SSNDYERIDGE Dty Sere e GFLL G TR TITAR
20T

Sander/PMEMD for o "lﬁ

solving the Newton’s

equations
module load icc/2017.1.132-GCC-5.4.0-2.26 CUDA/8.0.44
* |t offers a robust set impi/2017.1.132
of analysis tools module load ifort/2017.1.132-GCC-5.4.0-2.26 CUDA/8.0.44

m| Amber/16-AmberTools-16-patchlevel-20-7-hpc2n
srun pmemd.MPI-0O -i input.mdin
srun pmemd.cuda.MPI-O =l input.mdin



AMBER Tools

* For setting up a simulation (initial structure, solvation, ions, ...):

Load the modules

Smlicc/2017.4.196-GCC-6.4.0-2.28 ifort/2017.4.196-GCC-6.4.0-2.28
impi/2017.3.196
Sml Amber/16-AmberTools-17-patchlevel-8-12

Stleap, antechamber, cpptraj, ...



AMBER

AMBER

18 1.75

1.6
1.4

1.2

ns/day
[EY

0.8

0.71
0.55

0.6

0.4

0.2

PMEMD (n28) KNL (n68) SANDER (n28)



AMBER

On Kebnekaise,
best performance
is achieved with 4
MPIs/Node and
using 2 GPU cards

Notice that, the
remaining CPUs
are not used.

12

10

ns/day
(@)

n1l,1GPU

AMBER-GPU

n2,2GPU

n4,2GPU

9.99
8.55
6.34
4.56 I

N2,n8,2GPU



NAMD

[
[
Bonded Force Objects

Pa‘ch Patch

* Based on charm++
communication protocol

_ _ ) Proxy |
* Itis object-oriented D |
* \Versions: single node, multi-
node, GPU, and KNL
: Non-bonded Non-bonded Non-bonded Non-bonded
* H Igh Iy SCa I d b I e Pair (?omputc Self Compute Self Compute Pair Compute
Objects Objects Objects Objects

PROCESSOR 1

JCC, 151, 283 (1999)



NAMD (SMP)

#1/bin/bash

#SBATCH -A staff

#Asking for 10 min.

#SBATCH -t 00:50:00

#Number of nodes

#SBATCH-N 1

#Ask for 28 processes

#SBATCH -n 28

#SBATCH --exclusive

#Load modules necessary for running NAMD

module add icc/2017.1.132-GCC-6.3.0-2.27 impi/2017.1.132
module add NAMD/2.12-nompi

#Execute NAMD

namd2 +p 28 +setcpuaffinity step4 _equilibration.inp > output_smp.dat



NAMD (GPU) (single CPU)

#!/bin/bash

#SBATCH -A staff

#SBATCH -t 00:50:00

#SBATCH-N 1

#SBATCH -n 28

#SBATCH —exclusive

#Ask for 2 GPU cards

#SBATCH --gres=gpu:k80:2

#lLoad modules necessary for running NAMD

module add GCC/5.4.0-2.26 CUDA/8.0.61 375.26 OpenMPI/2.0.2
module add NAMD/2.12-nompi

#Execute NAMD

namd2 +p 28 +setcpuaffinity step4_equilibration.inp > output_smp.dat



NAMD

* Colvars module for free energy calculations can be run on GPUs.



NAMD

Use the +setcpuaffinity
flag for a 10% speedup

2.5

1.5

ns/day

0.5

1.91

SMP (p28)

NAMD

2.14

MPI (n1,p28)

0.93

MPI (n2,p14)



NAMD

With the new Volta
GPU cards one can
speed the simulation
by 1.66x

14

12

10

ns/day

7.56

Broadwell (p28,2GPU)

NAMD-GPU

12.62

Skylake (p28,2GPU)



GROMACS

#SBATCH -n 4

#SBATCH -c 7

# Asking for 2 GPUs

HSBATCH --gres=gpu:k80:2 GROMACS recognizes the number of
#SBATCH -p batch available GPU cards

ml GCC/5.4.0-2.26

ml CUDA/8.0.44

ml OpenMPI/2.0.1

ml GROMACS/2016-hybrid

if [ -n "$SLURM_CPUS_PER_TASK" ]; then
mdargs="-ntomp SSLURM_CPUS_PER_TASK"
else
mdargs="-ntomp 1"
fi

srun -n SSLURM_NTASKS gmx_mpi mdrun Smdargs -npme 0 -dlb yes -v -deffnm step4.1_equilibration



gmx tune_pme

Individual timings for input file 0 (npt_bench00.tpr):
PME ranks  Gcycles ns/day PME/f Remark

0 4355.019 57.776 - OK.
0 4547.105  55.335 - OK.
0 4289.420  58.659 - OK.
1( 0) 4455.791 56.469 - OK.
1( 0) 4440.157 56.668 - OK.
1( 0) 4275.551 58.850 - OK.

Tuning took 7.7 minutes.

Summary of successful runs:

Line tpr PME ranks Gcycles Av.  Std.dev. ns/day PME/f DD grid
00 O 4397.181 133.917 57.257 - 411
1 0 -1( 0) 4390.500 99.855 57.329 - 411

Best performance was achieved with the automatic number of PME ranks (see line 1)
Please use this command line to launch the simulation:

mpirun -np 4 gmx_mpi mdrun -npme -1 -s npt.tpr -ntomp 7 -dlb yes



GROMACS

GROMACS
8
719 7.41
7
6
4.95 5.08
5
>
©
4
e
3
2
1
0
Threaded (n28) MPI (n28)
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GROMACS KNL

* Login to kebnekaise-
knl.hpc2n.umu.se and
submit your script from GROMACS-KNL
there 3

7.41

* KNL queue is most of
the time available
compared to GPU one

5.14

MPI (n28) KNL (n272)
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GROMACS

* PLUMED, threaded MPI version is not supported.
Instead of:

gmx mdrun —ntmpi X

Use:

mpirun gmx_mpi ...



LAMMPS - OpenMM - CHARMM

LAMMPS - OpenMM - CHARMM
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Scratch directory

* If the program writes frequently data, you can get an additional speed
up by using the local scratch directory:

rm -rf /scratch/test

export parent=/pfs/nobackup/home/u/username/benchmarks/
mkdir /scratch/test

rsync -avzh Sparent/ /scratch/test/

~10-15% speedup

cd /scratch/test

namd?2 +p 28 +setcpuaffinity input.inp > output.dat Abisko (all nodes): 352 GB
Kebnekaise, standard nodes: 171 GB

cd Sparent Kebnekaise, GPU nodes: 171 GB

Kebnekaise, Largemem nodes: 352 GB

rsync -avzh /scratch/test/ Sparent/
(a few have 391 GB)

rm -rf /scratch/test



Tensorflow

#!/usr/share/python

import tensorflow as tf

hello = tf.constant('Hello, TensorFlow!')
sess = tf.Session()

print(sess.run(hello))

#!/bin/bash

#SBATCH -A staff
#SBATCH -t 00:50:00
#SBATCH -N 1

#SBATCH --exclusive
#SBATCH --gres=gpu:k80:2

mlicc/2017.1.132-GCC-5.4.0-2.26
ml ifort/2017.1.132-GCC-5.4.0-2.26
mICUDA/8.0.44 impi/2017.1.132
ml Python/3.6.1

ml Tensorflow/1.3.0-Python-3.6.1
python tensor.py

name: Tesla K80

major: 3 minor: 7 memoryClockRate (GHz) 0.8235
pciBusID 0000:0f:00.0

Totalmemory: 11.17GiB

Free memory: 11.10GiB

2017-12-05 17:13:03.555397: W

Found device 1 with properties:

name: Tesla K80

>>> print(sess.run(hello))

b'Hello, TensorFlow!"



Tensorflow

#!/usr/share/python

import tensorflow as tf )
Computing the loss

#Parameters

W = tf.Variable([.3],tf.float32) name: Quadro K6000

b = tf.Variable([-.3],tf.float32) major: 3 minor: 5 memoryClockRate (GHz) 0.9015
#Inputand output pciBusID 0000:06:00.0

x = tf.placeholder(tf.float32)
linear_model = W*x+b
y = tf.placeholder(tf.float32)

Total memory: 11.92GiB
Free memory: 11.82GiB
Creating TensorFlow device (/gpu:0) -> (device: 0, name: Quadro K6000, pci bus id:

#Loss 0000:06:00.0)

square_delta = tf.square(linear_model-y)

loss = tf.reduce_sum(square_delta) [array([-0.9999969], dtype=float32), array([ 0.99999082], dtype=float32)]
#Optimize

optimizer = tf.train.GradientDescentOptimizer(0.01)
train = optimizer.minimize(loss)

init = tf.global_variables_initializer()
sess = tf.Session()

sess.run(init)

foriin range (1000):
sess.run(train,{x:[1,2,3,4],y:[0,-1,-2,-3]})

print(sess.run([W,b]))



GAUSSIAN

Initial input file: #!/bin/bash

$more input_bk.com #SBATCH -A staff
%chk=geom_optim.chk #SBATCH -N 1
%mem=16GB

#UB3LYP/6-31+G(d) OPT=(ModRedun) SCF=(MaxCycle=256) pop=none NoSymm #SBATCH -c 28

#SBATCH --exclusive
#SBATCH --gres=gpu:k80:2

45 atoms structure, RESP

*5 15 #SBATCH --time=00:10:00
0 3.744336 -1.126487 6.111505
P 2.893853 -1.251776 4.246949
0 4.150424 ~3.154051 4.078061 module add gaussian/16.A.03-AVX2
# Assume that the job file are located
Corrected input file: gl6.set-cputgpu-list input.com

. time gl6 input
$more input.com
%cpu=0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27
%gpucpu=0-3=0,7,14,21
%chk=geom_optim.chk
Ymem=16GB Integral=(FineGrid,Acc2E=10) Constants=2006
#UB3LYP/6-31+G(d) OPT=(ModRedun) SCF=(MaxCycle=256) pop=none NoSymm



VASP

Batch script:

#SBATCH -c 10 (number of cores per task)
#SBATCH -n1  (number of tasks)

ml ifort/2017.1.132-GCC-6.3.0-2.27 OpenMP1/2.0.2
ml NWChem/6.6.revision27746-2015-10-20-Python-2.7.12

mpirun -n 10 nwchem input.nw (this script will fail)




VASP

Batch script:

#SBATCH -c 1 (number of cores per task)
#SBATCH -n 10  (number of tasks)

ml ifort/2017.1.132-GCC-6.3.0-2.27 OpenMP1/2.0.2
ml NWChem/6.6.revision27746-2015-10-20-Python-2.7.12

mpirun -n 10 nwchem input.nw (this script is correct!)




