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HYDRA	basics	&	specifications

The	Hydra	HPC	cluster	is	made	of	80	dual	
processors	of	8	or	12	cores	per	node.

• batch –>	34	nodes	
time	limit:	140	h
nodes hydra[1-34]

• batch2 –>	18		nodes
time	limit:	140	h
nodes hydra[35-52]

• batch3 –>	18	nodes
time	limit:	70	h
nodes	hydra[53-70]



HYDRA	basics	&	specifications

The	Hydra	HPC	cluster	is	made	of	80	dual	
processors	of	8	or	12	cores	per	node.

• batch –>	8	cores/node
34	nodes	with	a	dual	processor	Intel® Xeon® E5540	
at	2,53	GHz,	24	GB	DDR3	RAM	&	120	GB	Solid	
State	Disk	hard	drive.
• batch2 –>	12	cores/node
18	nodes	with	a	dual	processor	Intel® Xeon® E5645	
at	2.4	GHz,	24	GB	DDR3	RAM	&	120	GB	Solid	State	
Disk	hard	drive.
• batch3 –>	12	cores/node
18	nodes	with	a	dual	processor	Intel® Xeon® E5-
2640	at	2.5	GHz,	64	GB	DDR3	RAM	128	GB	Solid	
State	Disk	hard	drive.



HYDRA	basics	&	specifications

System	software	and	compilers:
◦ GNU	compiler	5.2
◦ Intel	compiler	16
◦ MKL	software	16
◦ OpenMPI software	1.8.8

Default	environment:
GNU+	autotools +	OpenMPI

Software	is	accessible	through	a	module	system,	that	
allows	users	to	dynamically	modify	the	user's	environment,	
loading	and	unloading	the	different	modules.

The	following	command	are	useful
◦ module	avail –> shows	the	list	of	available	modules
◦ module	 list	 –>	shows	the	list	of	user's	loaded	modules
◦ module	 load	MODULENAME –>	loads	a	specific	module
◦ module	help	 –>	shows	help



HYDRA	basics	&	specifications
LOADEDMODULES

In	/opt/ohpc/pub/moduledeps/gnu:
◦ openmpi/1.8.8	 		(L)

In	/opt/ohpc/pub/modulefiles:
◦ autotools (L)	 gnu/5.2.0	(L)
◦ ohpc (L)	 prun/1.0	 (L)

SOME	UNLOADED	MODULES

In /opt/ohpc/pub/moduledeps/gnu-openmpi:
◦ fftw/3.3.4

In	/opt/ohpc/pub/moduledeps/gnu:
◦ getdist/0.2.7	 gsl/1.16
◦ hdf5/1.8.15 healpy/1.10.3
◦ impi/5.1.1.109 mkl/16.0.0.109	
◦ mpi4py/2.0.0 mvapich2/2.1	
◦ numpy/1.9.2

In	/opt/ohpc/pub/modulefiles:
◦ intel/16.0.0.109



Log	in	&	change	passwords	in	HYDRA

To	log	in:

ssh –X	USERNAME@hydra.ift.uam-csic.es

Your	home	directory	is:

/home/USERNAME

Small	jobs	can	be	compiled	&	run	in	hydra0	
interactively.

But	for	larger	jobs,	always	use	the	submitting	
system,	SLURM!



Log	in	&	change	passwords	in	HYDRA

To	change	passwords:

ssh –X	USERNAME@hydra.ift.uam-csic.es

>	passwd

>	Type	old	password

>	Type	new	password

Your	home	directory	is:

/home/USERNAME

Small	jobs	can	be	compiled	&	run	in	hydra0	
interactively.

But	for	larger	jobs,	always	use	the	submitting	
system,	SLURM!
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SLURM?
Not	this…



So,	what	is	
SLURM?
But this.

Source:	https://slurm.schedmd.com/overview.html



Using	SLURM	&	submitting	jobs

To	check	the	status	of	the	cluster: sinfo



Using	SLURM	&	submitting	jobs

To	check	the	queues: squeue



Using	SLURM	&	submitting	jobs

To	check	the	status	of	the	cluster: sinfo

To	check	the	queues: squeue

To	submit	a	job: sbatch JOBFILE example:	sbatch script.sh

To	cancel	a	job: scancel JOBID example:	scancel 123456

To	check	all	your	jobs: squeue –u	USERNAME example:	squeue –u	mtrashorras

To	cancel	all	your	jobs: scancel –u	USERNAME	 example:	squeue –u	mtrashorras

To	check	a	specific	job: squeue –j	JOBID example:	squeue –j	123456



Using	SLURM	&	submitting	jobs
EXAMPLES	OF	A	COSMOMC JOB

cosmomc.sh

#!/bin/bash

#SBATCH	-J	JOBNAME job	name
#SBATCH	-o	./stdout/job.%j.out creates	output	 files
#SBATCH	-e	./stdout/job.%j.err creates	error	files
#SBATCH	--nodes	1 total	number	of	nodes
#SBATCH	--ntasks 8 total	number	of	cores
#SBATCH	-time	140:00:00 max.	running	hours
#SBATCH	-p	batch selects	queue	“batch”

(prun)	YOUR	CODE	HERE execute	the	code	

cosmomc.sh

#!/bin/bash

#SBATCH	-J	JOBNAME job	name
#SBATCH	-o	./stdout/job.%j.out creates	output	 files
#SBATCH	-e	./stdout/job.%j.err creates	error	files
#SBATCH	--nodes	2 total	number	of	nodes
#SBATCH	--ntasks 16 total	number	of	cores
#SBATCH	-time	140:00:00 max.	running	hours
#SBATCH	-p	batch selects	queue	“batch”

(prun)	YOUR	CODE	HERE	 execute	the	code	



Example:	Compiling	CosmoMC
DOWNLOADING	COSMOMC

1. Go	to	http://cosmologist.info/cosmomc/submit.html

2. Fill	in	your	data	(name,	surname	and	e-mail	address),	and	submit.

3. Open	the	e-mail	you	have	received,	and	click	the	link	in	it.

4. Download	the	latest	version	of	CosmoMC:	cosmomc_Jul15_1.tar.gz



Example:	Compiling	CosmoMC
DOWNLOADING	THE	PLANCK	LIKELIHOOD

1. Go	to	http://pla.esac.esa.int/pla/#cosmology&	click	SIGN	IN and	REGISTER.

2. Create	yourself	an	account.	Fill	in	your	name,	surname,	e-mail	and	submit.

3. Open	the	e-mail	you	have	received,	and	copy	the	authentication	code.

4. Open	another	mail	you	have	received,	and	create	yourself	a	password.

5. Sign	in	with	your	new	account,	and	download:
The	likelihood	 code:	COM_Likelihood_Code-v2.0_R2.00.tar.bz2	
The	data	files:	COM_Likelihood_Data-baseline_R2.00.tar.gz	(contains	high_l,	 low_l,	lensing)



Example:	Compiling	CosmoMC
COMPILING	COSMOMC	&	THE	PLANCK	LIKELIHOOD

*	Example	of	working	directory:	/home/USERNAME/
1. Copy	the	Planck	likelihood	 code,	Planck	likelihood	 data	and	CosmoMC to	your	path.
◦ COM_Likelihood_Code-v2.0_R2.00.tar.bz2
◦ COM_Likelihood_Data-baseline_R2.00.tar.gz
◦ cosmomc_Jul15_1.tar.gz

2. Uncompress the	Planck	likelihood	 code,	Planck	likelihood	 data	and	CosmoMC.
1. cd	/home/USERNAME/
2. tar	-xvf COM_Likelihood_Code-v2.0_R2.00.tar.bz2 –––>	which	creates	a	folder	named	plc-2.0
3. tar	-xvf COM_Likelihood_Data-baseline_R2.00.tar.gz –––>	which	creates	a	folder	named	plc_2.0
4. tar	-xvf cosmomc_Jul15_1.tar.gz –––>	which	creates	a	folder	named	cosmomc



Example:	Compiling	CosmoMC
COMPILING	COSMOMC	&	THE	PLANCK	LIKELIHOOD

*	Compiling	the	Plank	likelihood:

3. Add	this	to	your	.bashr file	or	execute	before	you	compile/run	CosmoMC
1. source	/opt/ohpc/pub/compiler/intel/compilers_and_libraries_2016.0.109/linux/mpi/intel64/bin/mpivars.sh
2. source	/opt/ohpc/pub/compiler/intel/compilers_and_libraries_2016.0.109/linux/bin/compilervars.sh intel64

4. Install	the	Planck	likelihood
1. cd	/home/USERNAME/plc-2.0
2. ./waf configure	--install_all_deps --lapack_mkl_version=10.3

--lapack_mkl=/opt/ohpc/pub/compiler/intel/compilers_and_libraries_2016.0.109/linux/mkl./waf install

5. Put	a	symbolic	link	to	the	Planck	data	in	CosmoMC data:
1. cd	/
2. ln	-s	/home/USERNAME/plc_2.0	/home/USERNAME/cosmomc/data/clik



Example:	Compiling	CosmoMC
COMPILING	COSMOMC	&	THE	PLANCK	LIKELIHOOD

*	Compiling	CosmoMC:
6. Modify	the	CosmoMC Makefile

3. cd	/home/USERNAME/cosmomc/source/
4. vi	Makefile replace	in	line	7:	 MPIF90C	?=	mpif90		–––>	 	 MPIF90C	?=	mpif90	-f90=ifort

7. Compile	CosmoMC
3. make	clean
4. make

8. Run	a	toy	chain	(leave	it	running	for	a	minute,	this	 is	not	a	parallel	run).	Done!	😎
3. cd	..
4. vi	test.ini replace	in	line	37:	 action	=	0 (test) –––>	 	 action	=	4	(full	MCMC)
5. ./cosmomc test.ini



Example:	Compiling	CosmoMC
COMPILING	COSMOMC	&	THE	PLANCK	LIKELIHOOD



Example:	Sending	a	CosmoMC job
EXAMPLES	OF	A	COSMOMC JOB

cosmomc.sh

#!/bin/bash

#SBATCH	-J	cosmomc_test job	name
#SBATCH	-o	./stdout/job.%j.out creates	output	 files
#SBATCH	-e	./stdout/job.%j.err creates	error	files
#SBATCH	--nodes	1 total	number	of	nodes
#SBATCH	--ntasks 8 total	number	of	cores
#SBATCH	-time	140:00:00 max.	running	hours
#SBATCH	-p	batch selects	queue	“batch”

./cosmomc test.ini execute	the	code	

cosmomc.sh

#!/bin/bash

#SBATCH	-J	cosmomc_test job	name
#SBATCH	-o	./stdout/job.%j.out creates	output	 files
#SBATCH	-e	./stdout/job.%j.err creates	error	files
#SBATCH	--nodes	2 total	number	of	nodes
#SBATCH	--ntasks 16 total	number	of	cores
#SBATCH	-time	140:00:00 max.	running	hours
#SBATCH	-p	batch selects	queue	“batch”

./cosmomc test.ini execute	the	code	



Example:	Sending	a	CosmoMC job
EXAMPLE	OF	A	PARALELL	JOB

cosmomc.sh

#!/bin/bash

#SBATCH	-J	cosmomc_test job	name
#SBATCH	-o	./stdout/job.%j.out creates	output	 files
#SBATCH	-e	./stdout/job.%j.err creates	error	files
#SBATCH	--nodes	1 total	number	of	nodes
#SBATCH	--ntasks 8 total	number	of	cores
#SBATCH	-time	140:00:00 max.	running	hours
#SBATCH	-p	batch selects	queue	“batch”
export	$OMP_NUM_THREADS=8

prun–n	1	./cosmomc test.ini execute	the	code	

cosmomc.sh

#!/bin/bash

#SBATCH	-J	cosmomc_test job	name
#SBATCH	-o	./stdout/job.%j.out creates	output	 files
#SBATCH	-e	./stdout/job.%j.err creates	error	files
#SBATCH	--nodes	2 total	number	of	nodes
#SBATCH	--ntasks 16 total	number	of	cores
#SBATCH	-time	140:00:00 max.	running	hours
#SBATCH	-p	batch selects	queue	“batch”
export	$OMP_NUM_THREADS=16

prun2	./cosmomc test.ini execute	the	code	



Example:	CosmoMC output
Output	 files:	test_1.txt,	test_2.txt,	…,	test.inputparams,	test.ranges,	test.paramnames,	test.likelihoods.



Useful	links
SLURM	 Guide: https://slurm.schedmd.com/quickstart.html

Modules	Guide: http://modules.sourceforge.net/

Run	jobs	interactively: www.ift.uam-csic.es/hydra/quickstart_uHydra_interactive.pdf

Run	jobs	in	paralell: www.ift.uam-csic.es/hydra/quickstart_uHydra_batch.pdf

CosmoCoffee wiki: http://cosmocoffee.info/

CosmoMCReadme: http://cosmologist.info/cosmomc/readme.html

Planck	Readme: http://cosmologist.info/cosmomc/readme_planck.html

Python	Readme: http://cosmologist.info/cosmomc/readme_python.html

GetDist GUI	Readme	: http://cosmologist.info/cosmomc/readme_gui.html


