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Static Analysis for Multi-Staged Programs via Unstaging Translation

Wontae Choi, Baris Aktemur, Kwangkeun Yi, and Makoto Tatsuta
POPL 2011: The 38th Symposium on Principles of Programing Languages
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“Thus, this paper can serve as a standard reference for further
studies of static analysis of multi-staged programs.”
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String Analysis as an Abstract Interpretation

Se-Won Kim and Kwang-Moo Choe
VMCAI 2011: The 12th International Conference on Verification, Model Checking, and Abstract Interpretation
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MeCC: Memory Comparison—-based Clone Detector

Heejung Kim, Yungbum Jung, Sunghun Kim, and Kwangkeun Yi
ICSE 2011: The 33rd International Conference on Software Engineering (research track)
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Access—analysis—based Tight Localization of Abstract Memories

Hakjoo Oh, Lucas Brutschy, and Kwangkeun Yi
VMCAI 2011: The 12th International Conference on Verification, Model Checking, and Abstract Interpretation

v ATHOM YBatet 22O 247101 Sparrowl| d5& S2l= E

ol Chet =2 RILIT, 24719 SH2 AN wakss ne ooz s | R ) ) ) h
B2 D5 Taots QO 22| ALHZ 7HK T D2 1242 QOksiA] Alsl Al HEUAEUIC THYSS LSS A2 A=A XS oA 2o
St 2001241 & 4 UL 26| A ZRIASS 24T Of A HEISHE ©, JJel il & IS YR HEts SH, 30 S84
2{5t 29 0|22|9| 37|17t FFS| FXI=H, 01210] 24715 L2 gt RSO Qlof QRUIZIO0] ZHI E3H AMETHIS (reject)= Of2fH
S 79 1013 SiLIILICE WS AT JIX|T CH® 2 i), 2= ok JE S0142E 012 HEBIS2 Qlof e XS th2 7|
S5 27) Holis RR0| LRBEXIS 0]2] HEHs| Qopd4T} gL, iRl 2 HYS S =20l wXEHM.
2Ry 20| HRFHIXIS OHHsHH oI&sHs WHSS ARSI 2Ee
B HES S MBS WS WO ELICH Bz
TS
2O J|XQO|HIHE oostHEES X&t5| e L HiH « P 2 9 g

ol S5 JIES QSR EL_*?J FEES O 30| Lotl= Y Overall, the paper is quite readable. The formulation is
Off Chet ZAJLICE. Atad O ZHHSH OPO|L| I X|2F &2 23S &4 sufficiently but not overly formal. The theory balances well
S & E2UX| 9201 MY 2 A T2 JMES 2o 20ofet = with the experimentation. And, the main idea is simple, easy
L= 2H0|710] 11 =XIQt HEME M522 MAIEY &= AUS UL to grasp and remarkably effective.”
XEm4+HHA & FHo| 2HE & s1Z6lM SHY2 mtes Rojet
T U FHED 08 M ZEH o & =2

SHRITHER S BAISHE 22 FAILL B2 Ol4XI7H st il ot )

\ J

A Calculus for Hardware Description

Sungwoo Park and Hyeonseung Im
Journal of Functional Programming, 2010

PN D272 00 USS ZolsteiN U Ojo|CiofE ¥
HAIZ DR AR AF 7 AWBOIC, MK S DS M
D223 olofe (SR & ASKs ME Pme B0l B
208 TSI =20 ol BRB St A= SO0IUD,

OFE|TIX| SYEX QU 2EHQ! HHS SHSH= L= MOIUICE ot
SH MRIOIN B 21017 SHHT W W20 25 BRAH HRE

Tar 4 I8 oIk,

—

g rir

:

08 3 E==Z1t 0[0F]


http://dx.doi.org/10.1007/978-3-642-18275-4_25
http://dx.doi.org/10.1017/S0956796810000249
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Directed Test Suite Augmentation: Techniques and Tradeoffs

Zhihong Xu, Yunho Kim, Moonzoo Kim, Gregg Rothermel, and Myra B. Cohen
FSE 2010: The 18th International Symposium on the Foundations of Software Engineering
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iGraph: A Framework for Comparisons of Disk-based Graph Indexing Techniques

Wook-Shin Han, Jinsoo Lee, Minh—-Duc Pham, Jeffrey Xu Yu, and Romans Kasperovics
VLDB 2010: The 36th International Conference on Very Large Data Bases
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Scala for Generic Programmers
Comparing Haskell and Scala Support for Generic Programming

Bruno C. d. S. Oliveira and Jeremy Gibbons
Journal of Functional Programming, 2010

This paper is about doing datatype-generic programming in -
Scala and it was published last year at the Journal of Functional \

Programming. Moreover, we have demonstrated that Scala has important ad-
vantages over Haskell when it comes to implementing DGP li-
braries. In particular, Scala supports a form of open datatypes,
which can be used to support extensible generic functions in a
more natural way. We believe that this work will provide impor-
tant foundations for future developments of DGP libraries in OO
languages and, hopefully, help the mainstream adoption of DGP

K techniques.

Malware Detection based on Dependency Graph using Hybrid Genetic Algorithm

Keehyung Kim and Byung-Ro Moon
GECCO 2010: The Genetic and Evolutionary Computation Conference

N

Together with Jeremy Gibbons (my former PhD advisor), | have
showed that Scala (like Haskell) already provides all the es-
sential features required for the development of DGP libraries.
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Kripke Models for Classical Logic

Danko llik, Gyesik Lee, and Hugo Herbelin
Annals of Pure and Applied Logic, 2010
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QSkycube: Efficient Skycube Computation Using Point—-Based Space Partitioning

| Jongwuk Lee and Seung-won Hwang

VLDB 2011: The 37th International Conference on Very Large Data Bases
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Overall, | positively evaluate the current work.
1) The problem statement is interesting, and 2) the proposed
solution presents substantial improvements over the exist—
ing methods. 3) The paper is well-structured and well-written,
and 4) the technical details easy to follow. 5) The experimental
evaluation is adequate.
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Type Classes as Objects and Implicits
| Bruno C. d. S. Oliveira, Adriaan Moors, and Martin Odersky

OOPSLA 2010: The Annual ACM SIGPLAN Conference on Object-Oriented Programming, Systems, Languages and Applications

\
v This paper was published at last years Object-Oriented Pro— [
gramming, Systems, Languages and Applications (OOPSLA) con-
ference and it describes how the concept of type classes (origi—
nally from Haskell) inspires a useful programming technique in
Object-Oriented (00) Languages with generics (such as Java or
C#).

Type classes were originally developed in Haskell as a disci—
plined alternative to ad-hoc polymorphism. Type classes have
been shown to provide a type-safe solution to important chal-
lenges in software engineering and programming languages such
as, for example, retroactive extension of programs. They are also
recognized as a good mechanism for concept-based generic pro- L
gramming and, more recently, have evolved into a mechanism for
type-level computation. j—

N

Together with Adriaan Moors and Martin Odersky, | have shown
a lightweight approach to type classes in object-oriented (00)
languages with generics using the Concept pattern and implicits
(a type-directed implicit parameter passing mechanism). Fur-
thermore, | have also shown that Scala, a multi paradigm lan-
guage that blends functional and object-oriented programming
and supports implicits, supports many features that make the
language ideally suited for expressing various types of generic
programming.

| was motivated to write this article because | think the concept
of type classes is not well-understood by a lot of people. On the
one hand OO programmers are puzzled by type classes declara—-
tions in Haskell and they wonder how it relates to OO program-
ming. On the other hand Haskell programmers tend to have a
misconception that type-classes are fundamentally different from
classes in OO languages and that it is not easy to encode similar
behaviour in 00. | think this article clarifies those issues and it
also shows how implicits can effectivelly support type class pro-
gramming in OO languages.

N

J

An Action Semantics Based on Two Combinators

Kyung-Goo Doh and David A. Schmidt

Semantics and Algebraic Specification, Lecture Notes in Computer Science, 2009
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FortressCheck: Automatic Testing for Generic Properties

Seonghoon Kang and Sukyoung Ryu
SAC 2011: The 26th Symposium on Applied Computing
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EffectiveAdvice: Disciplined Advice with Explicit Effects

| Bruno C. d. S. Oliveira, Tom Schrijvers, and William R. Cook

AOSD 2010: The 9th International Conference on Aspect-Oriented Software Development

This paper, published at last year proceedings of the Aspect
Oriented Software Development (AOSD) Conference, is about
a difficult problem in reasoning about programs: how to reason
modularly about inheritance in the presence of effects?

In the paper we focus on advice, which is a form of inheritance
widely-used in aspect-oriented programming (AOP) languages
and which allows one program component to augment or modify
the behavior of other components. When advice and other com-
ponents are composed together they become tightly coupled,
sharing both control and data flows. However modular reason-
ing about a component becomes very difficult; and two tightly
coupled components may interfere with each other’s control and
data flows.

N

J]

\

Together with Tom Schrijvers and William Cook, | proposed Ef-
fectiveAdvice: a disciplined model of advice that supports both
modular reasoning and reasoning about interference. By mod-
elling advice in a monadic purely functional language, we have
shown that traditional reasoning techniques such as equational
reasoning and parametricity can be used to prove properties
about interference in a modular way.

Here’s what one of the reviewers said about this paper:

The problem tackled in that paper is probably the most
important and difficult one AOP has to face. Even if the
language considered is not full AOP (e.g. no pointcuts), it
remains very expressive and allow modular reasoning. The
approach and the use of interference combinators are very
interesting and the results look impressive.

Sharp Thresholds for Hypergraph Regressive Ramsey Numbers

Lorenzo Carlucci, Gyesik Lee, and Andreas Weiermann
Journal of Combinatorial Theory, Series A, 2011
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SocialSearch: Enhancing Entity Search with Social Network Matching

Gaewon You, Seung-won Hwang, Zaiging Nie, and Ji-rong Wen

EDBT 2011: The 14th International Conference on Extending Database Technology
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This is a very interesting read, based on solid research, applied
on real-world data. Matching graphs of social networks to iden-
tify individuals is not especially novel, but this is, as far as | know,
the first time this is applied in conjunction with co-occurrence
graphs extracted from the Web. Experiments are convincing. For
all these reasons, | strongly support the acceptance of this paper.

Nonlinear Estimation for Spacecraft Attitude using Decentralized Unscented Information Filter

Jonghee Bae and Youdan Kim

ICCAS 2010: The International Conference on Control, Automation and Systems
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Structure Grid for Directional Stippling

Minjung Son, Yunjin Lee, Henry Kang, and Seungyong Lee
Journal of Graphical Models, 2010
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As someone who is both a graduate student working on static analysis research and a Korean language
learner, it was my good fortune to meet Professor Yi by chance at the MODELS conference in October 2009.
He was very friendly and open to the idea of collaboration, and | felt even more encouraged after reading
some of his papers. In particular, | found his paper on static analysis of the monotonicity of expressions
(“Static Monotonicity Analysis for Lambda-definable Functions over Lattices”, Murawski and Yi, 2002) very
interesting, since | could easily see the applicability of the work to my research. One thing led to another,
and I've ended up spending this summer at the ROSAEC lab as a visiting researcher.

At first | worried that the application that | had in mind would be too straightforward. Soon | worried
that a single summer wouldn’t be nearly enough time to complete all the revisions and extensions | had
in mind. In the end, I've found the right scope of extensions to the monotonicity analysis that is useful
for proving monotonicity of interesting expressions, but still completable in one summer. I'm proud of the
final product that I've settled on and all the work I’'ve achieved, and I'm glad that Prof. Yi has given me the
opportunity to achieve it. He has accepted me into his lab and | really feel like one of his students here.
Looking back, the three months I've spent here seem so short, and | wish | could stay longer. | know that
if | could stay longer, it would be time well spent, and | hope that this isn’t the last | see of Prof Yi, or any
of the ROSAEC members who have made my summer here so wonderful.
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Computer programs are infamous of their unpredictability. An unintended typo or a missing case may
lead to disasters. One of the best known software failures is the explosion of Ariane 5 on her maiden flight.
OnJune 4 1996, the Ariane 5 launcher exploded in the air 40 seconds after initiation of flight sequence due
to an overflow exception. Ariane 5 used the same software in its flight control system as in its predecessor
Ariane 4. Ariane 5 however had a velocity 5 times higher than Ariane 4. The high velocity was not expected
by the old software and caused overflow in the new launcher.

To ensure program correctness and prevent software failures, formal methods have several techniques
to offer. To illustrate how formal methods help program development, consider the annotated while loop
in the following code:

[ 1 ==0]

while (i < 10) {
b = rand() % 2;
if (b)) i++;

}

[i == 10 && b]

The variable b can have 0 or 1 in the beginning of the loop. If it is 1, the variable i is incremented by 1.
The first square bracket [ 1 == 0 ] states the assumption of the loop: i is O before entering the loop. It
is called a precondition of the loop. The second square bracket [ 1 == 10 && b ] states the results of
the loop: 1 is 10 and b is not O after executing the loop. Similarly, it is called a postcondition of the loop.
In formal methods, programmers are required to prove that the postcondition (i == 10 &s& b) must hold
after executing loop if the precondition (i == 0) holds before entering the loop.

One way to prove the correctness of the while loop is to find an invariant. An invariant is a property that
is preserved in each iteration. Moreover, it also proves that the postcondition must hold after executing the
loop. In our example, (1 < 10) || (i == 10 && b) isaninvariant. Clearly, it is true at the beginning
of the loop; it is also true at the end of the loop in each iteration. Moreover, it proves the postcondition
because i < 10 does not hold after executing the loop. Since an invariant exists, the loop is correct.

Although invariants ensure the correctness of while loops, finding them is not easy. It often needs
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insights to programs. When pre- and post-conditions are more complicated, even programmers may not
find invariants easily. If tools can find invariants automatically, programmers only need to specify pre- and
post-conditions without actually proving them. Invariant generation is hence an important problem in
program correctness.

Observe how programmers infer invariants. Initially, they have their guesses of invariants. If their
guesses are too strong, programmers weaken them; if they are too weak, programmers strengthen their
guesses. The process is very similar to learning. Programmers present their guesses. They use a tool (or
metaphorically, a teacher) to justify their guesses. If the tool finds counterexamples, programmers will
refine their guesses and repeat.

During my visit to ROSAEC Center this summer, Professor Kwangkeun Yi, Yungbum Jung, Soonho Kong,
and | develop a new technique for invariant generation. Based on the previous observation, we apply
machine learning to the invariant generation problem. We use a learning algorithm to play the role of a
programmer. Moreover, we devise a teacher which answers queries from the learning algorithm. By inter-
acting with our teacher, the learning algorithm is able to generate invariants for some Linux device drivers
and SPEC2000 benchmark programs with complicated pre- and post-conditions.

Our approach is very simple and flexible. The hardest part (that is, inferring invariants) is done by the
learning algorithm. We only need to define a teacher which answers queries. Of course, more sophisticated
teachers can be used in our approach. In our experiments, however, we find that it may not be necessary.
Our teacher always gives a random answer if it cannot resolve a query conclusively. In one of the Linux
device driver programs, we find that the learning algorithm successfully generates an invariant regardless
of random answers. There are sufficiently many invariants that a few random answers could not prevent
the learning algorithm from finding one.

Machine learning has been applied to many areas. Our work suggests that it may be useful to program
analysis as well. In the future, we plan to explore its applications in proving program correctness. We also
invite our colleagues to work on this exciting new idea. For further information, please contact me or Pro-
fessor Yi at ROSAEC Center, Seoul National University.
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