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Copying and Pasting
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Time consuming and bugs introduced



Program Synthesis

• Automatically generating programs 
• Specification 
– Logic formula 
• index >= 0 and array[index] = x 

– Unit testing 
• bsearch([], 1) = -1, bsearch([1, 2], 1) = 0, ... 

– Natural language 
• Give me a binary search! 

• Correctness
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Problem
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Can we use program synthesis to help 
the process of copying and pasting?



Related work

• Sketch (FMCAD 2013) 
• Cannot synthesize statements 
• Does not use a code database 

• Code Transplantation (ISSTA 2015) 
• Not efficient 
• Does not search for relevant code snippets
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Program Splicing

• Use a large corpus of over 3.5 million 
programs 

• Automate the process of copying and 
pasting 

• Ensure correctness
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Summary

• Architecture 
• Corpus and Pliny database 
• Synthesis algorithm 

• Experiment 
• Conclusion
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Architecture

SynthesisPDB

Draft program

Completed program

Query

Top-k relevant programs
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PDB

• 3.5 million Java programs with features 
• Github, SourceForge 
• Natural language terms 

• "read": 0.10976, "matrix": 0.65858, ... 

• Similarity metrics 
• Fast top-k query 

• 1-2 orders of magnitude faster than no-SQL 
database systems
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Architecture

SynthesisPDB

Draft program

Completed program

Query

Top-k relevant programs
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Relevant programs

PDB
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Filling in the holes

• Enumerative search
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Filling in the holes

• Enumerative search
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Variable Renaming

• Undefined variables
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Testing

• Filtering out incorrect programs
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Benchmark
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Benchmark
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Synthesis algorithm is efficient.



Benchmark
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No need to write many tests.



User study
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• Evaluate whether program splicing can 
help human developers 
• 12 graduate students and six professionals 
• Web-based programming environment 
• Four programming problems 
• Two were done using our system 
• Two were done without using our system 

• Internet search encouraged



User study

23Algorithmic programming System programming



User study

24Appears to be simple, but it was not



User study

25No standard solutions



User study

26Good documentations and tests were hard to write.



Conclusion

• Data-driven program synthesis 
• A large code corpus 
• Enumerative search 

• User study 
• Good for tasks that do not have standard 

solutions
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Heuristics

• A set of heuristics 
– Types 
– Context 

• Huge search space reduction
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Heuristics - types

• Ignore expressions with incompatible 
types

int or double
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Heuristics - context

• Ignore expressions with no common 
parents

Binary operation
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