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- S 555 (Abstract Interpretation)
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ABSTRACT INTERPRETATION : A UNIFIED LATTICE MODEL FOR STATIC ANALYSIS
OF PROGRAMS BY CONSTRUCTION OR APPROXIMATION OF FIXPOINTS

* N@POPIE1977

: . : *
Patrick Cousot and Radhia Cousot
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SIGPLAN

To explore programming language concepts and tools focusing on design, implementation and
efficient use.

Home Awards Conferences Resources Membership SIGPLAN Research Highlights Student Information Publications Announce

Programming Languages Achievement Award

Given by ACM SIGPLAN to recognize an individual or individuals who has made a significant and lasting contribution to the field of programming languages. The
contribution can be a single event or a life-time of achievement. The award includes a prize of $5,000. The award is presented at SIGPLAN's PLDI conference the following
June.

Nominations
« Details of the nomination and award process (pdf).

« Please use http://awards.sigplan.org/ to submit nominations.

Recipients of the Achievement Award
2013: Patrick and Radhia Cousot

Patrick and Radhia Cousot are the co-inventors of abstract interpretation, a unifying theory of sound abstraction and approximation of structures involved in various IEEE JOH N VON N EU MAN N M EDAL

domains of computer science, such as formal semantics, specification, proof, and verification. In particular, abstract interpretation has had a major impact on the B

development of the static analysis of software. In their original work, the Cousots showed how to relate a static analysis to a language's standard semantics by means of a RECIPIENTS

second, abstract semantics that makes precise which of the full | are being modeled and which are being discarded (or abstracted), providing for the first

time both a formal definition of and clear methodology for designing and proving the correctness of static analyses. Subsequently, the Cousots contributed many of the

building blocks of abstract interpretation in use today, including chaotic iteration, widening, narrowing, combinations of abstractions, and a number of widely used w % ~ - &

abstract domains. This work has developed a remarkable set of intellectual tools and has found its way into practice in the form of widely used libraries and frameworks. 20 1 8 PATRICK COUSOT For IntrOd ucl ng abStra Ct Inte rpretatlon ’ a

Finally, the (;ous_ots andAthelr colla‘bora!ors havg contributed to dervronslratmg the }1t1'l|ty of static analysis to society. They led the developrpent of !h-e AstrEe static Professor, New York U n Iversrty’ powerful fra mework for automahca I Iy

analyzer, which is used in the medical, automotive, and aerospace industry for verifying the absence of a large class of common prog errors in low-level embedds % 7 _

systems code. This achievement stands as one of the most substantial successes of program verification to date. New York, New York, USA calculating program properties with broad
¢ application to verification and optimization.”
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* Automating abstract interpretation [Reps & Thakur, VMCAI’16]
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* Automating abstract interpretation [Reps & Thakur, VMCAI’16]
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* Automating abstract interpretation [Reps & Thakur, VMCAI’16]
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#include <algorithm>
#include <boost/bimap.hpp>

Tude chnnct/antinnal hnns
e 121 << Params::ldd_size << "\

122 s_ldd_man = Ldd_Init(cudd, theory);
name ;53 if (Params::dynamic_reordering) {
124 Cudd_AutodynEnable(cudd, CUDD_REORDER GROUP_SIFT);
name 155 560 // XXX: the value of Params::convexify_threshold is quite arbitrary. A
126 561 // good value seems around 1000000
usin 127 562 unsigned threshold = num_of_vars() * Params"convexify_tnresnolu;
128 563 7/ uncianed num nathe = ldd PathSiza(NII1  Ksm 1d
, s6a 05 CRAB. LOG("boxes", boxes. domain. t tmp(*thls), crab::outs()
* 12 ’ 206 < "Performed complement \n"
* T1130 565 Lo << et << tmp << "\
* 1131 66 08 << "= " << res << "\n";
x 2132 567 100
133 c
X 1 568 110 return res;
* F 134 569 310 3
*s13  ss79 0
136 571
%S 137 B 13 void operator-=(const
X 1 572 N4 crab::CrabStats::cou ﬁ ‘ ~
* F139 573 )15 crab::ScopedCrabStat E ° ’ E E’E
*/ 574 D
. Bb J\” ~Jx
temp .. 575 17 if (is_bottom() || i
1 576 18 return;
clas ;43 577 319
144 578 220 int id = get_var_dim(var);
145 579 21 m_ldd =
us 146 580 22 lddPtr(get_ldd_man(), Ldd_ExistsAbstract(get_ldd_man(), &m_ldd, id));
us 147 se1 23 )
24
us 148 582
149 583 325 void forget(const variable_vector_t &variables) override { LA A
publ 150 }s84 326 crab::CrabStats: :count(domain_name() + ".count.forget")
us 151 585 :;; crab::ScopedCrabStats __st__(domain_name() + ".forget");
g 152 986 329 f (is_bottom() || top())
if (is_bottom is_to
us 153 587 - —top
154 588 30 return;
- 31
us 155 Ysgg B X
156 332 std::vector<int> gvars;
us 590 133 .
- quars. reserve(variables.size());
158 501 334 for (variable_t v : variables) {
a0 2 35 quars.push_back(get_var_dim(v));
593 336 }
594 137
595 338 m_ldd = lddPtr(get_ldd_man(), Ldd_MvExistAbstract(get_ldd_man(), &+m_ldd
e 339 &gqvars([@], qvars.size()));
240 ¥
1
142 void project(const variable_vector_t &variables) override {

1 bool BilateralAnalyzer::strongestConsequence(AbstractValuex result,
2 z3::expr phi,
const ValueMapping& vmap) const {

3
P
z3::solver solver(phi.ctx());
solver.add(phi);
auto lower = std::unique_ptr<AbstractValue>(result->clone());
result->havoc();
while (!((*result) <= (xlower))) {

auto p = std::unique_ptr<AbstractValue>(lower->clone());
p->abstractConsequence(xresult);

solver.push();
solver.add(!p->toFormula(vmap, phi.ctx()));

PWwNHOIsO®NO W

1
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1 } else {

2 auto cstate = ConcreteState(vmap, solver.get_model());
'3 if (lower->updateWith(cstate))

‘4 changed = true;

'5 ¥

'6 solver.pop();

7 }

'8 return changed;
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Automating abstract interpretation [Reps & Thakur, VMCAI’16]
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“One of the most central problems in (B IR
the theory of programming.” FEERAGIR AR IR
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