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+    Open  source  project
Client-‐‑‒side  script  language  on  web  browsers
Dynamic  reactions  to  user  inputs
Used  not  only  on  web  browsers  but  also  in  smart  appliances

JavaScript

Future Work

Estimate  static  properties  of  JavaScript  
program  via  CFG  traversal

Analyzer

Detect  code  clones  in  multiple  JavaScript  
programs  via  AST  comparisons

CloneDetector

Calculate  code  coverage  of  JavaScript  
programs  via  IR  evaluation

CodeCoverage

Based  on  ECMAScript  3  (old  version)
Missing  constructs  in  different  frameworks
Undocumented,  unstructured  frameworks

Any  Solution?
Existing  Research

Based  on  ECMAScript  5  (the  LATEST  version)
Formal  description  of  the  entire  ECMAScript  5
Pluggable  framework  (to  enable  various  future  work)

MotivationJSAF!

JSAF
Lift  the  declarations  of  variables  and  functions  
up  to  the  beginning  of  a  program  or  a  functionHoister

Check  some  static  restrictions  and  rename  
identifiers  to  unique  namesDisambiguator

Rename  'with'  statements  into  other  constructs  
with  the  same  semanticswithRewriter

Result

Evaluate  IR  according  to  its  formal  
specification

Interpreter

JavaScript

var x;
while(true) {
    x = 1;
}
x = 2;

AST
(Abstract Syntax Tree)

Using ASTGen

...
   (While
    _body=(Block 
     _info=(SpanInfo)
     _stmts=[
      (ExprStmt
       _expr=(AssignOpApp
        _info=(SpanInfo)
...

CFG
(Control Flow Graph)

IR
(Intermediate Representation)

...
  while(<>_temp_3)
    {
      <>_temp_4 : {
        {
          <>_old_5 = x
          <>_temp_6 = 1
          x = <>_temp_6
          <>_temp_7 = x
        }
      }
...

IR Semantics
Build  CFG  from  IR  according  to  
its  formal  specification

IR2CFGParser

Generated by Rats!
Translate  AST  to  IR  according  
to  its  formal  specification

AST2IR


