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Login Nodes and Compute Nodes
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Submitting Batch Jobs
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– srun

•

% sbatch my_batch_script

or 

% salloc <command line options>



Launching Parallel Jobs with SLURM
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Cori Haswell Compute Nodes

…



Cori KNL Example Compute Nodes

• A quad,cache node (default setting) has only 1 NUMA node with all CPUs 
on the NUMA node 0 (DDR memory). MCDRAM is hidden from the 
“numactl H” result since it is a cache.

• A quad,flat node has only 2 NUMA nodes with all CPUs on the NUMA node 0 (DDR 
memory). NUMA node 1 has MCDRAM only

• A snc2,flat node has 4 NUMA domains with DDR memory and all CPUs on NUMA 
nodes 0 and 1

• A Cori KNL node has 68 cores/272 CPUs, 96 GB DDR memory, 
    16 GB high bandwidth on package memory (MCDRAM)
• Default mode is: quad, cache

  



Sample Cori Haswell Batch Script 
- MPI

•
•
•

#!/bin/bash -l
#SBATCH -q regular
#SBATCH -N 4
#SBATCH -t 1:00:00
#SBATCH -C haswell
#SBATCH -L SCRATCH
#SBATCH -J myjob

export OMP_NUM_THREADS=1
srun -n 1280 -c 2 --cpu_bind=cores ./mycode.exe
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Sample Cori Haswell Batch Script 
- MPI

#!/bin/bash -l
#SBATCH -q regular
#SBATCH -N 40
#SBATCH -t 1:00:00
#SBATCH -C haswell
#SBATCH -L SCRATCH
#SBATCH -J myjob

export OMP_NUM_THREADS=1
srun -n 1280 -c 2 --cpu_bind=cores ./mycode.exe

•
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32 MPI tasks per node
in this example
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Sample Cori Haswell Batch Script                        
     - Hybrid MPI/OpenMP

#!/bin/bash -l
#SBATCH -q regular
#SBATCH -N 40
#SBATCH -t 1:00:00

export OMP_NUM_THREADS=8
export OMP_PROC_BIND=true
export OMP_PLACES=threads

srun -n 160 -c 16 --cpu_bind=cores ./mycode.exe
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Serial Jobs 
•
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#SBATCH -q shared
#SBATCH -t 1:00:00
#SBATCH --mem=4GB
#SBATCH -C haswell
#SBATCH -J my_job
./mycode.x

•

•

•
•
•

•

•

https://www.nersc.gov/users/computational-systems/cori/running-jobs/example-batch-scripts/#toc-anchor-10
https://www.nersc.gov/users/computational-systems/cori/running-jobs/example-batch-scripts/#toc-anchor-10


How to Run Debug and Interactive Jobs
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https://www.nersc.gov/users/computational-systems/cori/running-jobs/interactive-jobs/
https://www.nersc.gov/users/computational-systems/cori/running-jobs/interactive-jobs/
https://docs.nersc.gov/jobs/examples/#interactive


Advanced and Workflow Management
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Bundle Jobs
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Job Arrays
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https://docs.nersc.gov/jobs/examples/#job-arrays



Dependency Jobs



Variable-time Jobs
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https://docs.nersc.gov/jobs/exa
mples/#variable-time-jobs



Use Burst Buffer for Faster IO
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http://www.nersc.gov/users/computational-systems/cori/burst-buffer/
http://www.nersc.gov/users/computational-systems/cori/burst-buffer/


Use Shifter 
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https://www.nersc.gov/users/software/using-shifter-and-docker/using-shifter-at-nersc/
https://www.nersc.gov/users/software/using-shifter-and-docker/using-shifter-at-nersc/


xfer Jobs
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https://docs.nersc.gov/jobs/examples/#xfer-queue



bigmem Jobs
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Process / Thread / Memory Affinity
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“numactl -H” displays NUMA info

•

•



Can We Just Do a Naïve Srun?



 Importance of -c and --cpu_bind Options
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Now It Looks Good!



Essential Runtime Settings for Process/Thread 
Affinity
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Sample Job Script to Run on KNL quad,cache Nodes



Sample Job Script to Run on KNL quad,cache Nodes



Affinity Verification Methods 
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NERSC Job Script Generator  



Monitoring Your Job

•

•

•
– sqs 

– squeue 

https://my.nersc.gov/
https://www.nersc.gov/users/live-status/
https://www.nersc.gov/users/live-status/global-queue-look/


SLURM User Commands

•
•
•
•
•
•
•
•
•
•

•
•

https://www.nersc.gov/users/computational-systems/cori/running-jobs/monitoring-jobs/
https://www.nersc.gov/users/computational-systems/cori/running-jobs/monitoring-jobs/


sqs: NERSC Custom Batch Queue Script
JOBID     ST  USER    NAME      NODES REQUESTED USED  SUBMIT               QOS        SCHEDULED_START      FEATURES REASON      
110901xx  PD  fxxxx  mxxx       1536    5:00    0:00  2018-03-20T10:49:23  regular_0  2018-03-22T06:30:00  haswell  Resources  
110901xx  PD  fxxxx  run.xxx*   1537   20:00    0:00  2018-03-20T10:51:03  regular_0  2018-03-22T06:30:00  haswell  Resources  
110823xx  PD  fxxxx  gxxx        300   30:00    0:00  2018-03-19T23:05:24  regular_1  avail_in_~1.6_days   haswell  Priority   
110823xx  PD  fxxxx  run-xx      768   20:00    0:00  2018-03-19T23:05:33  regular_1  avail_in_~1.6_days   haswell  Priority   
110901xx  PD  fxxxx  Jxxx        768   10:00    0:00  2018-03-20T10:51:33  regular_1  avail_in_~2.1_days   haswell  Priority   
110921xx  PD  fxxxx  pxxxxx-xx*  150   30:00    0:00  2018-03-20T12:42:38  regular_1  avail_in_~2.1_days   haswell  Priority   
111046xx  PD  fxxxx  hxxxxx       32   20:00    0:00  2018-03-21T01:20:09  regular_1  avail_in_~2.7_days   haswell  Priority   
110823xx  PD  fxxxx  rxxxx      1536   20:00    0:00  2018-03-19T23:05:04  regular_0  N/A                  haswell  JobHeldUser
110823xx  PD  fxxxx  axxxxxxxx* 1536   30:00    0:00  2018-03-19T23:05:16  regular_0  N/A                  haswell  JobHeldUser
111152xx  PD  fxxxx  run.xxx     769 2:00:00    0:00  2018-03-21T09:39:29  regular_1  avail_in_~3.0_days   knl&quad&cache  None

…
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sinfo: Show Available Nodes

•

all these are knl,quad,cache nodes



scontrol: Show Job Details

•



sacct: Query Completed and Pending Jobs 
Information
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How Your Jobs Are Charged (1)
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How Your Jobs Are Charged (2) 
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#SBATCH –A repo_name



Which System to Run My Jobs
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Edison Queue Policy (as of Jan 2019)



Cori Haswell Queue Policy (as of Jan 2019) 



Cori KNL Queue Policy (as of Jan 2019) 



Tips for Getting Better Throughput

•

•
–
–
–

•
–
–

•
–
–

https://www.nersc.gov/users/queues/queue-wait-times/


More Information

•
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http://www.nersc.gov/users/computational-systems/edison/running-jobs/
http://www.nersc.gov/users/computational-systems/cori/running-jobs/
http://www.nersc.gov/users/computational-systems/cori/running-jobs/example-batch-scripts-for-knl/
http://www.nersc.gov/users/computational-systems/cori/running-jobs/example-batch-scripts-for-knl/
http://www.nersc.gov/users/computational-systems/cori/running-jobs/example-batch-scripts-for-knl/
mailto:consult@nersc.gov


Thank you.


