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Overview

A Computationof programinformationwith SATIFE
I Flowsensitivityand contextsensitivity
I Pointsto analysis
I Shapeanalysis
|

I programannotationsfor makinganalysigesults
persistent

A Representationn SSA Form
I Memoryregionsandindirections
I SSA Forrfor representinganalysigesults
I Codepattern detection
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SATIrEPeople

SATIrE Developers

Staff: Markus Schordan, Gergo Barany, Adrian Prantl,
Dietmar Schreiner, Florian Brandner, Dietmar Ebner
Students: Viktor Pavlu, Mihai Ghete, Christoph Roschger,
Christoph Bonitz, Gunther Khyo, Christian Biesinger

Integrated Tools - Initiators L
LLNL-ROSE: Dan Quinlan (LLNL,CA,USA) p & ¢ &

PAG: Florian Martin (Absint) o

Termite: Adrian Prantl (TU Vienna) Absint Q

Clang: LLVM/Apple Community

SATIrE-Based Tools T Initiators
TuBound: Adrian Prantl (TU Vienna)

SATIrE Download
http://www.complang.tuwien.ac.at/satire
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SATIrEStaticAnalysis Tools Integration Engir
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SATIrAnalyses

AEWSS Implementation Input Flow Context
NE[C] Language Sensitive | Sensitive

a Of ladaliiskéO FULA (PAG) ICFG

(RD, AE, LV, CP)

Shape FULA (PAG) ICFG yes Yes
Pointsto C++ AST No Yes
TypeBasedAlias C++ AST No No
Interval FULA (PAG) ICFG Yes Yes
LoopBound Prolog (€onstraing) Interval No No
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PACGC AnalysisSpecification

PROBLEMReaching_Definitions SUPPORT
direction : forward comb(a.b)=a Ilub b;
carrier VarLabPairSetLifted wide (a,b ) = Db;
init bot edq(a,b ) =(a=b);
init_start it (D)
combine : comb
retfunc comb .C
widening : wide . ‘)60\‘\0
. an S
equal : eq Dom o
a
\anoY 9
TRANSFER

ExprStatement ( exprstmt ),

sl1_assignment(  exprstmt,label

@);
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PACGC AnalysisSpecification

/* handling SL1 assignments in analysis */

sl1_assignment:: Expression,snum,VarLabPairSetLifted - >VarLabPairSetLifted :

sl1_assignment(  exp,lab,bot ) = bot ;

sl1_assignment(  exp,lab,top ) = top;

sl1_assignment(  exp,lab,infoLifted ) =

let info <= infoLifted - in

case exp of i ]
/* one variable on each side of assignment */ MatChlng

AssignOp ( VarRefExp (cvarnamel )as VarRefl,
VarRefExp (cvarname?2) as VarRef2)
=>
let x = varref_varid (varRefl); in
lift( update_info ( x,lab,info )) /* program variable */

endcase

[* update the analysis information with kill and gen functions */

update_info  :: str,snum,VarLabPairSet -> VarLabPairSet ;
update_info  ( x,lab,info )=union(  rdkill (x,info ), rdgen (x,lab ));
/*  kill variable ¥ Sets
rdkill  :: str,VarLabPairSet - > VarLabPairSet ;
rdkill  (var,varset )= {( varl,labl) | (varl,labl) < -- varset ,
if varl!= var }
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Overviewof PointerAnalyses

Flow Insensitive equality-based, subset-based

Flow Sensitive strong/weak update

Context Insensitive | callstring length =0

Context Senstitive callstring length > 0

Heap Modeling allocation site, shape, 1-bounding, ...

Aggregate Modeling | elements distinguished or collapsed




PointsToAnalysis

A Variantof{ 0 S Sy & adoriththR W &
A Flowsinsensitive

A Consideresype information

A Consideregunction pointers

A Handledull C

A Contextsensitiveversion staticcall stringswith
function summaries

A Heapallocateddatastructuresare considerecby
callsitesof mallod new



Shape Analysis

|||‘

= Computes the shape of heap allocated
= data structures for each program point

Analyzed example program: list create, list reversal



