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Introduction and Motivations

Introduction

Data-flow analysis plays an important role in software
development, and helps developers to detect subtle bugs

Source-level dataflow analysis ... why ?

» Easier integration with IDE

» Reports are directly linked to the source code
The main challenges were:

» Large engineering effort for each source language

» The syntax doesn't always reflect the program’s semantics
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Introduction and Motivations

Our approach

We build the CFGs as extension of the AST using Reference
Attribute Grammars (RAGs)

» Declarative specification
» Handle implicit control flow

» Overcome the limitations of an earlier framework

Research questions

» How can we reduce the engineering effort 7
» How can we fill the gap between syntax and semantics 7

» |s our new approach competitive performance-wise?
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Introduction and Motivations

Intraprocedural RAG-based CFGs

We removed the limitations of the previous approach
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Modular architecture

IntraCFG
4 Interface Interface Interface
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Modular architecture
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The Framework

Framework overview
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Framework overview

» CFGRoot extends the AST with two
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The Framework

Framework overview

» CFGRoot extends the AST with two

HOAs: Entry and Exit
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» All the CFGNode are CFGSupport

» Used firstNodes and nextNodes to
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The Framework

Framework overview

» CFGRoot extends the AST with two
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Liels » Used firstNodes and nextNodes to

compute the succ attribute

EQOp
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7
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Challenges

» We used HOAs to extend the AST with new subtrees
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The Framework

Challenges

» We used HOAs to extend the AST with new subtrees

> Call to P Exception-
e eyl
close() for se_nS|.t|V|ty_ by iy ‘i)
resources in reifying Finally
Try With Blocks. v 3
5
Resources . - -
» Implicit (imptond [ v ooy v
; ition i " booantitoral “— (Block
» Static and condition in [ Boslentienl | (Block]
Instance empty For Qe
IR for( ){}
initializers loops

» We used Circular attribute to compute mutually depended
attributes
» The attribute may depends on its own value
» Computes a fixpoint
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Evaluation

Client analyses

We validate INTRAJ by implementing three different dataflow

analyses:
» NullPointerAnalysis - NPA MAY - FORWARD
» LiveVariableAnalysis - LVA MAY - BACKWARD
» DeadAssignmentAnalysis - DAA uses LVA
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Client analyses

We validate INTRAJ by implementing three different dataflow

analyses:

» NullPointerAnalysis - NPA MAY - FORWARD
» LiveVariableAnalysis - LVA MAY - BACKWARD
» DeadAssignmentAnalysis - DAA uses LVA
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Evaluation

Client analyses

We validate INTRAJ by implementing three different dataflow

analyses:

» NullPointerAnalysis - NPA MAY - FORWARD

» LiveVariableAnalysis - LVA MAY - BACKWARD

» DeadAssignmentAnalysis - DAA uses LVA

e Default behaviour for CFGNodes
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in: I’ e Specialised behaviour for AssignExpr
out
auzel i trFun(){
trFun:I'—>T G:ii::::] if (rhs.mayBeNull())
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Evaluation

Benchmark Projects

INTRAJ reduces the CFGs size by 30% - 40%

Benchmark  Qty  INTRAJ JJI %
NoDES 76925 116523 -39.9
Epces 85028 136528 -37.7
NoDES 103739 182864 -43.2

ANTLR

PMD s 108630 202842 -46.4
Jrc NODES 219419 331368 -33.7
' EDGEs 220256 363642 -39.4
Fop NoODES 239096 347125 -31.1
EDGES 240068 379269 -36.6

By removing all the nodes
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Evaluation

VS

We evaluated Intral against SonarQube
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