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Overview
ÅComputationof programinformationwith SATIrE
ïFlow-sensitivityandcontext-sensitivity

ïPoints-to analysis

ïShape analysis

ïprogramannotationsfor makinganalysisresults
persistent

ÅRepresentationin SSA Form
ïMemory regionsandindirections

ïSSA Form for representinganalysisresults

ïCode pattern detection
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SATIrE: StaticAnalysis Tool Integration Engine

Activities- Projects

ÅALL-TIMES
ï7. EU FP
ïDec2007- Feb 2010
ïEuropean timing analysisintegration
ïPartners: MDH, TU Vienna, AbsInt,

Rapita, Symtavision, Gliwa

ÅCoSTA(timinganalysis)
ïFWF, National (Austria)
ïJul 2006 ςDec2009

ÅARTIST2
ï6. EU FP
ïSep 2004- Sep 2008
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SATIrEPeople
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SATIrE Developers
Staff: Markus Schordan,  Gergö Barany, Adrian Prantl, 
Dietmar Schreiner, Florian Brandner, Dietmar Ebner
Students: Viktor Pavlu, Mihai Ghete, Christoph Roschger, 
Christoph Bonitz, Günther Khyo, Christian Biesinger

Integrated Tools - Initiators
LLNL-ROSE: Dan Quinlan (LLNL,CA,USA)
PAG: Florian Martin (AbsInt)
Termite: Adrian Prantl (TU Vienna)
Clang: LLVM/Apple Community

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

SATIrE Download
http://www.complang.tuwien.ac.at/satire



SATIrE: StaticAnalysis Tools Integration Engine
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SATIrE



SATIrEAnalyses
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Analysis
Name

Implementation
Language

Input Flow
Sensitive

Context
Sensitive

αŎƭŀǎǎƛŎ analysesά
(RD, AE, LV, CP)

FULA (PAG) ICFG Yes Yes

Shape FULA (PAG) ICFG yes Yes

Points-to C++ AST No Yes

Type-BasedAlias C++ AST No No

Interval FULA (PAG) ICFG Yes Yes

Loop-Bound Prolog (+Constraints) Interval No No



PAG ςAnalysis Specification

PROBLEM Reaching_Definitions

direction : forward

carrier : VarLabPairSetLifted

init :      bot

init_start : lift ({})

combine :    comb

retfunc :    comb

widening :   wide

equal :      eq
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TRANSFER

...

ExprStatement ( exprstmt ), _:

sl1_assignment( exprstmt,label ,@);

SUPPORT

comb( a.b ) = a lub b;

wide ( a,b ) = b;

eq( a,b )   = (a=b);



PAG ςAnalysis Specification
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/* 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

/* one variable on each side of assignment */
AssignOp ( VarRefExp (cvarname1 ) as VarRef1,

VarRefExp (cvarname2) as VarRef2)
=>

let x = varref_varid (varRef1); 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 */
rdkill :: str,VarLabPairSet - > VarLabPairSet ;
rdkill ( var,varset ) = { ( var1,lab1) | (var1,lab1) < -- varset ,

if var1 != var };

Sets

Matching



Overviewof PointerAnalyses
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Points-ToAnalysis

ÅVariant of {ǘŜŜƴǎƎŀŀǊŘΨǎalgorithm

ÅFlow-insensitive

ÅConsiderestype information

ÅConsideresfunctionpointers

ÅHandles full C

ÅContext-sensitive version: staticcallstringswith
functionsummaries

ÅHeap allocateddatastructuresareconsideredby
callsitesof malloc/new

10/10/2008 Markus Schordan                    15



Shape Analysis
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Analyzed example program: list create, list reversal

Computes the shape of heap allocated

data structures for each program point


