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Topics  

 

•MATLAB on CC systems (Graham, Cedar) 

 

•Interactive MATLAB jobs 

 

•Standard MATLAB jobs in Slurm 

 

•MATLAB Parallel Computing Toolbox (PCT) 

 

•MATLAB Compile Runtime (MCR) 

 

 



MATLAB licenses 

• Cedar: license available for all CC account users  

 

• Graham: using your institution license 

     

      inst_dal               inst_sfu           inst_ubc        

      inst_uwaterloo    inst_mcgill       inst_ualberta         

      inst_uryerson      inst_uwo 

      inst_queens        inst_uvic 

 
     - you are registered with your local MATLAB license 

     - your CC username matches your institution ID 

 

     - for those not on the above list, contact your local MATLAB license  

       maintainer and CC staff 

       for some, add your local MATLAB license passcode file matlab.lic: 

       /home/yourID/.licenses/matlab.lic 

 



MATLAB versions  

• module spider matlab 

     Versions: 

        matlab/2014a 

        matlab/2016b 

        matlab/2017a 

        matlab/2018a 

 

• module load matlab/2018a 



Interactive MATLAB jobs 

• salloc: reserve compute resource  

 

salloc --time=1:0:0 --ntasks=1 --account=def-jemmyhu --mem-per-cpu=5G 

 

PCT (4 workers) 

salloc --time=1:0:0 --cpus-per-task=4 --account=def-jemmyhu --mem=10G 

 

• GUI 

    - Enable X11 on local host 

salloc --x11 --time=1:0:0 --ntasks=1 --account=def-jemmyhu --mem-per-cpu=5G 

 

• VNC 

https://docs.computecanada.ca/wiki/VNC 
 

https://docs.computecanada.ca/wiki/VNC


salloc non-GUI interactive 



salloc GUI interactive 









exit: terminate interactive Slurm session 



MATLAB serial jobs in Slurm  

  for_pi.m: 



Example batch script (for_pi.sh) to run for_pi.m 
 

 

 

 

 

 

 
 

or use the following in the .sh file 

     #SBATCH --input=for_pi.m 

     srun matlab -nodesktop -singleCompThread 

 

• Submit the job 

       sbatch for_pi.sh 

#!/bin/bash 

#SBATCH --account=def-jemmyhu   # accounting group 

#SBATCH --cpus-per-task=1             # number of cores 

#SBATCH --mem-per-cpu=5G          # memory; default unit is megabytes 

#SBATCH --time=0-01:00                  # time (DD-HH:MM) 

#SBATCH --output=for_pi.log            # output logfile 

 

module load matlab/2018a 

srun matlab -nodisplay -singleCompThread -r “for_pi" 



Output:  for_pi.log 



MATLAB Parallel Solutions 

• Parallel Computing Toolbox (PCT)  

     Shared memory solution (intranode: cpus on one node) 

    - parfor,   //parallel loop 

    - spmd, “labs” are used to solve tasks  //parallel region 

    (PCT uses OpenMP for intranode threads) 

 

• MATLAB Distributed Computing Server (MDCS) 

    - not available (no license for it) 

 



PCT: how many workers to use?  

When MATLAB reaches the first parfor (spmd), it will try to start a 

parallel pool (lab) and then run the parfor (spmd) in parallel. 

 

The number of workers on a machine/node: 

 

•the available cores on a machine with < 12 cores 

 

•Default is 12 workers on a machine/node with > 12 cores  

 

•parpool to overwrite the workers 



parfor example: parfor_pi.m 



Batch script: parfor_pi4.sh 



Output: parfor_pi4.log 



Batch script: parfor_pi12.sh 



Output: parfor_pi12.log 



Batch script: parfor_pi20.sh 

The same code will open 12 workers by default. 



parpool(numWorkers): parfor_pi20.m 



Output: parfor_pi20.log 



Cluster’s Node Type  

Cluster Nodes Cores Avail memory 

Graham 884 32 125G or 

128000M 

Cedar 576 32 125G or 

128000M 

640 48 187G 

 How many cpus/workers to use for a job?  



Timing for parfor_pi.m on Graham 

worker

s/cpus 

tic/toc 

timing (s) 

Elapsed/ 

sacct (s) 

Ratio 

(speedup) 

1 1952.39 2017 1 

4 888.81 952 2.1 

8 563.41 638 3.2 

12 464.32 522 3.9 

16 216.69 256 7.9 

20 187.96 221 9.2 

32 128.42 159 12.7 
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sacct: job history / resource usage stats 



Effective usage?  

• Performance / Scale 

   - understand your code 

     - use MATLAB Code Analyzer 

     - how does your code scale? 

     Effective use of the compute resource (cpus, memory) ! 

 
• Site license limits on Graham ? 

  - UWaterloo license users may have seen limited workers on Graham? 

       #SBATCH --cpus-per-task=20 

        parpool(19); 

 

    - Do not know much about other site licenses 



SPMD: calculate pi using MATLAB 

use the fact that 

                                   

      

to approximate pi by approximating the integral on the left. 

divide the work between the labs by having each lab calculate  the integral 

the function over a subinterval of [0, 1] as shown in the picture  

http://www.mathworks.com/help/distcomp/examples/numerical-estimation-of-pi-using-message-passing.html 

 

http://www.mathworks.com/products/demos/fullsize.html?src=/products/demos/shipping/distcomp/paralleldemo_quadpi_mpi_01.png
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Steps 

• All labs/workers will compute the same function: F=4/(1+x^2) 

 

• Each worker/lab will calculate over a subinterval [a,b] of [0, 1], 

 for 2 labs, the subinterval will be: 

 [0,     0.50] 

 [0.50, 1.0] 

 a = (labindex-1)/numlabs 

      b = labindex/numlabs 

 

• Use a MATLAB quadrature method to compute the integral 

 myIntegral = quadl(F, a, b) 

 

• Add together to form the entire integral over [0,1] 

 piApprox = gplus(myIntegral) 

 



quad_pi.m 



script (quad_pi.sh) to run quad_pi.m (serial) 



Output: quad_pi.log 



spmd_pi.m 



batch script, spmd_pi.sh (4 cpus/workers/labs) 



Output: spmd_pi.log (4 cpus/workers/labs) 



 Versions: 

        mcr/R2013a 

        mcr/R2013b 

        mcr/R2014a 

        mcr/R2014b 

        mcr/R2015a 

        mcr/R2015b 

        mcr/R2016a 

        mcr/R2016b 

        mcr/R2017a 

        mcr/R2017b 

        mcr/R2018a 

MATLAB Compile Runtime, MCR  

• module spider mcr 

      
 

 

 

 

 

 

 

 

• module load version (mcr/R2018a) 



Steps in MCR  

• compile serial code using mcc: 
 module load matlab/2018a 

 mcc -m -R ' -nodisplay -singleCompThread' for_pi 

 

 

 

 

 

 

 

• setup path: 
   module load mcr/R2018a 

   setrpaths.sh --path for_pi 
 

• interactive run command:  
   run_mcr_binary.sh for_pi 



for_pi.sh /home/jemmyhu/MATLAB/MCR/  

for_pi.log 



Materials/Examples 

On Graham and Cedar: /home/jemmyhu/MATLAB 

 

https://docs.computecanada.ca/wiki/MATLAB 
 

Compute Canada wiki page: 

https://docs.computecanada.ca/wiki/MATLAB
https://docs.computecanada.ca/wiki/MATLAB

