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The user provides the source code to 
checkpoint and provides other required 
specifications for ALC. The user can choose 
to checkpoint : (1) for-loops, (2) program 
statements other than for-loops, and (3) both 
for-loops and other program statements. 
 
The tool prompts the user for specifications 
such as: (1) the region of code to 
checkpoint, (2) the frequency of 
checkpointing, and (3) the choice to accept 
or decline checkpointing critical variables 
that it has short-listed.  
 
On the basis of the specifications provided, 
the program transformation engine that is 
part of the tool generates a new output file 
with the checkpoint and restart code 
inserted. 
 

ALC is useful for periodically saving the 
state of cri t ical variables in an 
application. If a checkpointed application 
is interrupted during its execution, then  
it can resume the computation from one 
of the saved states instead of starting 
from scratch. ALC saves the state of 
only critical variables and hence, is 
more memory efficient as compared to 
system-level checkpointing. 

General Structure of  Checkpointed Program 

Graph showing the 
performance of  two 
checkpointed version of “md.c” 
code which have the same 
checkpoint location 
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High-Performance Computing (HPC) 
resources at open-science data centers 
often have general system policies 
according to which a computational job 
has limitations in terms of the maximum 
number of compute nodes it can use 
and the maximum amount of time it can 
stay in the job queue. However, many 
large-scale application runs are unable 
to complete within the allowed limits. To 
overcome the limitations of queue 
policies, the applications can be 
checkpointed so that their execution 
state can be saved on the hard disk 
before it times out of the queue. The 
application can then be restarted from 
the saved state to resume the 
computation from the point where it 
stopped. Application-level checkpointing 
is useful for this purpose. 
 

Data Restoring Block 

Program starts/restarts 
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Critical variables  are read into a 
program when the execution 
hits the data restoring block 

At this point of the 
execution, critical variables 
are written to a saved file 

Note: The data restoring block 
will not executed during the 
first execution of the program. 
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The Tool in Action 
       

2. Choosing the code region to checkpoint 

3. Choosing the loop to insert checkpoint blocks 

4. Generated code (with ALC support) that can be 
compiled and executed 

Example of Checkpointing For-Loops 

Code after checkpoint and restart blocks are inserted 
 

Data restore block (reading the checkpoint during restart) 

Data saving block (writing the checkpoint) 

Original Code 
Note: The inserted code was 
manually modified for simplification 
and clarity. 

Application Restart 

The program is interrupted at one point during the 16th iteration 

During the restart mode, the program begins computation from 
the last checkpoint that it saved. 

1. Invoking the ALC tool with file named md.c 

There was no significant variation in the performance of 
the semi-automatically checkpointed version and 
manually checkpointed version of the serial and parallel 
source code. 
 

Graph showing the 
performance of  two 
checkpointed version of 
“prime_mpi.c” code which 
have the same checkpoint 
location 
 

Currently only C/C++ programs are supported by the 
tool. In future, the program will also be able to support 
Fortran and Python programs.  
 
Current ly, the tool has l imited support for 
checkpointing MPI programs. More work is required in 
order to generalize the usage of the tool for 
checkpointing MPI and OpenMP programs. 
 
 


