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GATHER PROGRAMS
S210

RUN EACH PROGRAM WITH A PLURALITY OF INPUTS
S220

LABEL EACH EXECUTION WITH A SEMANTIC LABEL

5230

TRAIN MODEL WITH SET OF EXECUTIONS
5240

TEST MODEL WITH TEST DATA
S250

FIG. 2
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IDENTIFY VOCABULARY TOKENS IN EXECUTION TRACE
302

FORM VOCABULARY EMBEDDING FROM VOCABULARY TOKENS
304

EMBED VOCABULARY EMBEDDINGS INTO STATE TRACE
306

COMPUTE FORWARD SEQUENCE OF PROGRAM STATES
308

COMPUTE BACKWARD SEQUENCE OF PROGRAM STATES
310

DETERMINE FORWARD CONTEXT VECTOR AND BACKWARD CONTEXT
VECTOR FOR EACH PROGRAM STATE
312

SELECT PROGRAM STATES TO KEEP BASED ON FORWARD CONTEXT
VECTOR AND BACKWARD CONTEXT VECTOR
314

FORM EXECUTION EMBEDDING FROM REDUCED SET OF PROGRAM STATES
316

POOL EXECUTION EMBEDDINGS TO FORM PROGRAM EMBEDDING
318

COMPUTE PROBABILITY OF PLURALITY OF PROGRAM SEMANTICS
320

PREDICT PROGRAM SEMANTICS
322
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Input 402 input 404

Input 406
input1=1 input2=2 input1=3 input2=2

input1=2 input2=5

Program
412

X = input’
Yy = input 2
z=(0
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Tasks Training Set | Validation Set | Training Set

Array Average 1,548 170
Array kih largest 162
Array Max Diff 1,007 170
Parenthesis 165
String Reverse 167
Print Chessboard 5,279 166
Total 1K | 1K | 1K
FIG. 5A
Tasks Training Set Testing Set
Constant and Variable 10.000
Propagation
Dead code Elimination 10,000
Hoisting 5,000

Induction Variable

Elimination 10,038 8,00
Symbolic Execution

Simulation 128,924 10.000 10,000

FIG. 5B
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GENERATE DATASET WITH COMPUTER PROGRAMS AND/OR
EXECUTION TRACES
S702

L ABEL DATASET WITH SEMANTIC LABELS
5704

TRAIN DEEP LEARNING MODELS WITH DATASET
S706

TEST DEEP LEARNING MODELS WITH DATASET
S708

EVALUATE ACCURACY OF DEEP LEARNING MODELS
S710

EVALUATE ROBUSTNESS OF DEEP LEARNING MODELS
o712

EVALUATE SCALABILITY OF DEEP LEARNING MODELS
S714

FIG. 7
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FIG. 10
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