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Checkpointing 



Checkpointing 

Saving the program's state  
 at a checkpoint 
 with the aim to restart it from that point  
 in case of (un)planned stop or failure 
 
Interesting for  

● Long jobs that could be (un)voluntary killed  
● Unstable computing systems 
● .... 
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Two types of program 

You have access to the code 
 
 
 

You don’t have access to the code 
 



You have access 
to the code!  



You have access to the code 
Recipe 

Modify the code to implement the following recipe: 
 

1. Look for a state file 
● Includes all information required to restore the 

state when the program was stopped 
 

2. If it exists, read it and restore the state 
Else create an initial state 
 

3. Periodically save the state 



R example 
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R example 

 
Steps 1 and 2 

Step 3 

Without checkpointing With checkpointing 



You have access to the code 
Recipe 

 Recipe applicable to several languages 
● R, Python, Matlab (Octave), Fortran, C, shell, ... 

 



You have access to the code 
Recipe 

 Recipe applicable to several languages 
● R, Python, Matlab (Octave), Fortran, C, shell, ... 

 
 Checkpointing of parallel programs is easier after a 

global synchronization  

Checkpoint 



You have access to the code 
Recipe 

 Checkpointing: requirements 
● (Some) efforts (writing additional code) 

● Function of the program 
● Memory (e.g. for the state file) 

Be careful to what is saved 
● Time (e.g., to write the state file) 

Avoid to checkpoint too often 
Use Slurm and other software features 

 



You have access to the code 
Slurm and other software features 

 Software features 
● E.g., R --restore <script.R 

 

 Slurm features 
● Slurm can send signals 

● scancel --signal USR1 $JOB_ID 
● sbatch --signal=INT@120 

Modify the program to look periodically to this  
 signal 
If the signal is received, checkpoint and exit  



You don’t have 
access to the code!  



You don’t have access to the code 

 Many software are checkpointable 
 

Read the manual! 
 

If it is checkpointable, adapt the (Slurm) script! 
 

If it is not checkpointable, some software could help 
 you! 
● E.g., DMTCP 



DMTCP 

 

http://dmtcp.sourceforge.net/ 



DMTCP 

 Linux applications 
● R, Matlab, Java, Python, Fortran, ... 

 

 Sequential and parallel computations 
 

 No modification to the code or OS (no root privilege) 
 

 Requires 
● Independent monitoring process 
● A shared library 

 
http://dmtcp.sourceforge.net/ 



DMTCP 
Recipe 

1. Load the module DMTCP 
2. Run a non-checkpointable program with dmtcp_launch 

● Required commands:  
● dmtcp_launch 
● dmtcp_command 

At each checkpoint, DMTCP creates required 
statefiles 

3. Restart it with dmtcp_restart_script.sh 
 

 Must be used with SLURM on the HPC! 



DMTCP 
Recipe for SLURM 

 Two SLURM batch scripts 
● Run the first time the program (step 2) 
● Restart the program if it was checkpointed (step 3) 

 
OR 

 
 One SLURM batch script to do both tasks (steps 2 and 3) 



DMTCP 
SLURM batch script 

 Example of SLURM script 
 /cm/shared/apps/dmtcp/gcc/64/current/examples 

 
 An example 

 





SLURM commands 

Specific commands before 
running the job (e.g., module 

load,...) 

Could be avoided 

Must be adapted 
(avoid to checkpoint 

too often!) 



DMTCP part 

Only this part must be adapted with 
command for the actual job! 



Summary 

 If you have access to the code... 
... Make it checkpointable 

 
 If you don’t have access to the code... 

● Verify if it is checkpointable 
● If it is not checkpointable 

Solutions may exist (e.g., DMTCP) 



Thank you! 

Questions? 
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