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Deep Program Understanding

Deep
Learning

V Understands images/language/speech
V Finds patterns in noisy data

- Requires many samples
- Handling structured data is hard

V Interpretable
V Generalisation verifiable

Program - Manual effort
Structure - Limited to specialists
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Source Code
and
Natural Language
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Code Autocompletion

Text text = new Text(parent, SWT.NONE);
text.|
‘@ setLayoutData(Object layoutData) : void - Control - 86%

@ setText(String string) : void - Text - 51%

@ addModifyListener(ModifyListener listener) : void - Text - 31%
@ getText() : String - Text - 12%

@ setEnabled(boolean enabled) : void - Control - 11%

@ setFont(Font font) : void - Control - 8%
Press '~Space' to show Adaptive Template Proposals (Code Recommenders)

http://lwww.eclipse.org/recommenders/

private static string NormalizePath(string path)

{
path = path.Replace('\\"', '/');
if (path.|)
. @ % StartsWith -
} return pap * Length

@  Replace

Rl * EndsWith bool string.EndsWith(string value)

@ % Contains (+3 overloads)
Determines whether the end of this string inst...

@ Aggregate<> _ : !
* IntelliCode suggestion based on this context

@5 All<>
Y5 Any<>
93 Append<> v

F o T

https://visualstudio.microsoft.com/services/intellicode/



Argument Swapping

Type Parameter Original argument Correct argument
Duration responseTTLDuration frequencyCapDuration responseT TLDuration
Duration frequencyCapDuration responseTTLDuration frequencyCapDuration
List<A> slotResponse slotResponse —= slotResponse
Builder builder builder ——= builder
boolean iIsTransposed IsTransposed —= IsTransposed

int startColumnindex a.getStartColumnindex() 0

int endColumnindex a.getEndColumnindex() rows.size()

int startRow 0 a.getStartColumnindex()
int endRow rows.size() a.getEndColumnindex()

Rice et al. 2017 "Detecting Argument Selection Defects”



Inferring Type Refinements

Q Conceptual Types

a Defined Types
o YP

"a password”

> string  password;

“a JSON string”

Latent; we don't
observe in the

conceptual types.

> string  data = Json.Load();

Defined explicitly by the

programmer.

Dash et al. 2018 “RefiNym: Using Names to Refine Types”



Variable Misuse
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