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@SRL: Two Directions

A Machine Learning based programming tools

A Probabilistic programming



Learning and probabilistic models based on
Big Data have revolutionized entire fields
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Can we bring this revolution to programmers?
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Probabilistic Learning

Probabilistically likely solutions to problems impossible to solve otherwise

Publications Publicly Available Tools

A Statistical Deobfuscation of Android Applications, ACM CCS’16 http://JSNice.org

A Probabilistic Mode for Code with Decision Trees, ACM OOPSLA'16 statistical de-obfuscation

A PHOG: Probabilistic Mode for Code, ACM ICML 16

A Learning Programs from Noisy Data, ACM POPL 16

A Predicting Program Properties from “Big Code”, ACM POPL 15

A Code Completion with Statistical Language Models, ACM PLDI'14 http://Nice2Predict.org

A Machine Translation for Programming Languages, ACM Onward’14 structured prediction framework
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Statistical Code Completion

[Code Completion with Statistical Language Models, ACM PLDI 2014]
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SurfaceHoldeholder =getHolde();
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MediaRecorder = newMediaRecordd();
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Statistical language models
Recurrent neural networks

Typestate analysis
Alias analysis
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Programming Language Translation

[Phrase-based statistical translation of programming languages, ACM Onward 2014]

C# H JaVa Translate

Console.WriteLine("Hi"); System.out.printin("Hi");
¢ ¢

Phrase-based Statistical
Machine Translation
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Prefix Parsing of
Context-Free Grammars




Program de-obfuscation

[Predicting program properties from Big Code, ACM POPL 2015]

function chunkDatdstr, step) {
var colNames={];
var len =str.length
vari=0;
for (; i <len;i +=step)
if (i +step <len)

function FZ(et) { varn =[];
varr =e.length vari=0Q
for(Gi<ri+=t) if(i+t<
r) n.pushe.substringi, i+
t)); else

L colNames.pus{str.substring, i + step));

n.push(e.substringj, 1); Y nice Sle pus(s ( P))

;eturn & _ colNames.pus{str.substringi, len));
JSN ICe.org return colNames

}
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JSNice.org

[Predicting program properties from Big Code, ACM POPL 2015]

V Every country V 170,000 users V Top ranked tool
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Alvaro Sanchez (alvasaw - Jun 10 =_ --_- o Aterspendinga ot of time n a partiular fleld, we normally gt 3 lot of experence and we suddenly start doing

things easily and in short span of time to maximize our efforts towards our goal. This same procedure also holds
M'

true in case of web designing also, Because its all about getting an experience in a particular field or language.
Learning web designing is not an easy task, but when you hold experience in the same field, it becomes much
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JsNice istool that help you to make even make even obfuscated JavaScript code readable. JSnice is Statical Re-
beautify, store your snippet and h naming, Type inference and De obfuscation.

Expand

you will find the list handy and acc

Kamil TomsSik cztomsik - Jun 6 1.JS Nice
I . y | te” me m workSE 45 [ narmmeac ssmens, i e Ences e Benaristanon

de-minify #jguery #avascript incl. args, vars & #jsdoc
impressive[ jsmte_urg ENTER LAHASEAIPY . . ”ﬂm n:s.l.m




. Code completion T lati

Applications P PITOEIEIT Feedback ranstation
Deobfuscation Synthesis generation
Intermediate Sequences Translation Table Graphical Models (CRFs])
Representation emiEnasel Trees Feature Vectors
IGEWPAR e[l  typestate analysis control-flow | |

(PL) scope analysis ~ analysis alias analysis
Train Model Neural Networks SVM Structured SVM

(ML N-gram/back-off PCFG _
Query Model argmax Ply | x] Greedy

(ML) yN 0 MAP inference
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