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Classic Process: 1 CPU
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Parallel Processing

Efficient and easy to implement way to speed up the processing of large datasets
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Parallel Processing: parts required
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Program.sas

Parallel processing macro 

Program that splits the input dataset/proc into 
fragments and calls the parallel processing 
macro for each of them



Parallel Processing (PP)
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Parallel Processing : Four Stage Process
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Stage 1: 
Preserve the 

Environment/Harvest 
the Parameters

Stage 2: 
Trigger child sessions 
on separate CPUs and 

apply previously 
harvested environment 

parameters to them 

Stage 3: 
Split the data or 

program code into 
batches

Stage 4:
Process each batch in a 
separate CPU session



Stage 1: The PP macro harvests the parameters of the parent session
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Options Libraries: Filenames:



Stage 1: 
The PP macro generates new startup files for each child session
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data _null_; 

file "<startup file name>" ;

put "<The line of code we want included in the SAS program>";

put "<The next line of code>";

run;



Stage 1: 
Startup Will Assign Options
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Stage 1: 
Startup Will Assign Libraries
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Stage 1: 
Startup Will Assign Filenames
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Stage 1: 
Additional Considerations
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1 ) It is possible to preserve parent work library

2) Data driven parameters and macro parameters can be passed to 
the child program 



Stage 2: 
The PP macro initiates the child sessions
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A systask COMMAND sets up a SAS session using options that are  setup specific and runs the child 
startup code and the child program code

Use the WAIT and TASKNAME options so a waitfor statement can be used later to force SAS to wait until 
all parallel processes have finished before continuing



Stage 3: Split the data or program code into batches  
Stage 4: Process each batch in a separate CPU session
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Case study: Bootstrap Confidence Interval – Set-up
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No Parallel Processing
• Step 1a: Proc Means by sample number and treatment group on data set with 1000 samples. Output a data set of 1000 

difference in means

Parallel Processing
• Step 1a: Divide 1000 samples into 4 data sets of 250
• Step 1b: Run 4 sessions in parallel, Running the Proc Means by sample number and treatment group on data sets with 

250 samples. Run these AT THE SAME
• Step 1c: Wait for Processes to Finish
• Step 1d: Combine output data sets of each session to create an output data set of 1000 difference in means.



Case study: Bootstrap Confidence Interval - Results
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Results of Parallel Processes on Run Time
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Number of CPUs

Number of CPUs n=1 n=2 n=4 n=6
Mean Run Time [s] 161.2 103.2 106.4 118.6

Standard Deviation 9.9 3.2 7.8 25.2
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