GETTING CANDLE RUNNING ON BIOWULF

Getting CANDLE running on Biowulf
Whenever Singularity is used (as it is here), bind pertinent directories

export SI NGULARI TY_BI NDPATH="/gs3,/gs4,/gs5,/gs6,/gs7,/9s8,/9gs9,/gsl10/
,1gsll, /gpfs,/spinl,/data,/scratch,/fdb,/Iscratch”

This is something you might want to put in your ~/.bashrc or ~/.bash_profile so it’s
automatically loaded upon login.

Run a CANDLE benchmark

This is the most straightforward way to make sure everything is working; you don’t have to run
it to completion.

(1) Set variables

wor ki ng_di r =<WORKI NG DI RECTCRY; e.g., ~/test>
gpu_t ype=<GPU- TYPE- ON- Bl ONULF; e.g., k80>

(2) Clone CANDLE benchmarks from Github

nkdir ~/candl e
cd ~/candl e
git clone https://github. com ECP- CANDLE/ Benchmar ks. gi t

(3) Run benchmark

cd $working_dir

echo '#!/bin/bash' > ./jobrequest. sh

echo "nmodul e I oad singularity” >> ./jobrequest. sh

echo "singularity exec --nv /datal/classes/candl e/ candl e-gpu.ing python
/ dat a/ “whoam "/ candl e/ Benchmar ks/ Pi | ot 1/ P1B1/ plbl basel i ne_keras2. py"
>> . /jobrequest. sh

sbatch --partition=gpu --nen=50G --gres=gpu: $gpu_type: 1 ./jobrequest.s
h
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You should see your job queued or running in SLURM (e.g., squeue -u $(whoami)) and output
being produced in $working_dir.

You can also SSH into the node on which the job is running (which is listed under “NODELIST
(REASON)” of the squeue command) and even make sure the node’s GPU is being used by
running the nvidia-smi command.

Now that you know everything is working you can kill the job using scancel <JOB-ID>, where

<JOB-ID> is listed under JOBID of the squeue command. Or if you're interested, you can let
the job run; it should take about 30 min.

Run a grid search (a type of hyperparameter optimization) using output
from atest model

In our case the test model just returns random numbers, but this allows you to test the complete
workflow you'll ultimately need for running your own model.

(1) Set variables

wor ki ng_di r =<WWORKI NG- DI RECTORY; e.g., ~/grid_search>
expt _nanme=<EXPERI MENT- NAME; e.g., random.| oss_func>
nt asks=<NTASKS; e.g., 3> # should be greater than 2
j ob_ti me=<MAXI MUM RUNTI ME; e.g., 60>

menor y=<MAXI MUM MEMCRY- NEEDED; e.g., 100G
gpu_type=<GPU-TYPE; e.g., k80>

(2) Copy grid search template to working directory

cp -rp /datal/cl asses/candl e/ gri d-search-tenplate/* $working dir

(3) Edit one file
In $working_dir/swift/swift-job.sh change ./turbine-workflow.sh to swift/turbine-workflow.sh.
(4) “Compile” and run the grid search

cd $working dir
echo ' #!/bin/bash’ > ./conpile_job.sh
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echo "nmodul e 1 oad singularity" >> ./conpile_job.sh

echo "singularity exec /datalclasses/candl e/ candl e-gpu.ing sw ft/stc-
wor kf | ow. sh $expt _name" >> ./conpil e_job.sh

sbatch -W--tine=1 ./conpile_job.sh

experi nment _i d=${expt _nane: - experi nent }

sbat ch --out put =experi ment s/ $experi ment _i d/ out put.txt --error=experine
nts/ $experiment _id/error.txt --partition=gpu --gres=gpu: $gpu_type: 1 --
cpus-per-task=2 --ntasks=$nt asks --nenr$nenory --job-name=$experi nent _
id--tinme=$job_time --ntasks-per-node=1 swift/swft-

j ob.sh $experinent_id

Run a grid search using your own model

We already transferred the CANDLE scripts to a local directory (in the above example, to
working_dir=~/grid_search). With this directory structure in place, we will now adapt some of
these scripts to your own data and model.

(1) Set variables

expt _nanme=<EXPERI MENT- NAME; e.g., ny_nodel >

nt asks=<NTASKS; e.g., 3> # should be greater than 2
j ob_ti me=<MAXI MUM RUNTI ME; e.g., 60>

menor y=<MAXI MUM MEMORY- NEEDED; e.g., 10&
gpu_type=<GPU- TYPE;, e.g., k80>

(2) Copy over new grid search template scripts
Warning: This will overwrite the two scripts in $working_dir/scripts.

cp -f /datal/ Bl DS-
HPC/ publ i c/grid_search_tenplate/* $working_dir/scripts

(3) Edit files
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e 3Sworking_dir/scripts/run_model.sh: this is a helper shell script that accepts the
hyperparameters as command line arguments and calls the model via a Python script,
train_model.py, below. Typically you only need to edit the setting of $ml_model_path.

e S$working_dir/scripts/train_model.py: this is the main, customizable Python script that
calls the machine learning model with a particular set of hyperparameters. Its inputs
should be a string defining a dictionary of hyperparameters (which is automatically
generated in run_model.sh) and the text file containing the result of the model on the
data with the current set of hyperparameters.

e 3working_dir/data/dice-params.txt: text file containing a hyperparameter combination
on every line. Can be generated with a script e.g. $working_dir/data/data-generator.py.

(4) “Compile” and run the grid search
These are the same steps as for the test model.

cd $working dir

echo '#!/bin/bash' > ./conpile_job.sh

echo "nmodul e 1 oad singularity"” >> ./conpile_job.sh

echo "singularity exec /datal/classes/candl e/ candle-gpu.ing swift/stc-
wor kf | ow. sh- $expt _nane" >> ./conpile_job. sh

sbatch -W--tine=1 ./conpile_job.sh

experi ment _i d=${ expt _nane: - experi nment}

sbat ch --out put =experi nment s/ $experi nment i d/ out put.txt --error=experinme
nts/ $experiment _id/error.txt --partition=gpu --gres=gpu: $gpu_type: 1 --
cpus-per-task=2 --ntasks=$nt asks --nmene$nenory --job-nane=$experi nent _
id--time=$job_time --ntasks-per-node=1 swift/swift-

j ob.sh $experinent _id
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