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* Seed-adaptive grey-box fuzzing [ICSE 2023]

program seeds
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* Finding soundness bugs in SMT solvers [ICSE 2023]

SAT Formula

SMT Solver

>

(Z3, CVC5, dReal)

> UNSAT



* Automated parameter configuration [ICSE 2022]

$ klee --simplify-sym-indices --max-memory=1000 --optimize
--use-forked-solver --use-cex-cache --external-calls=all

--max-sym-array-size=4096 --max-instruction-time=30s

--max-time=60min --max-memory-inhibit=false
--max-static-fork-pct=1 --max-static-solve-pct=1 # $ k-l_ee pgm - bC
--max-static-cpfork-pct=1 --switch-type=internal

--search=random-path --search=nurs:covnew

--batch-instructions=10000 ./pgm.bc --sym-args @ 1 10
--sym-args @ 2 2 --sym-files 1 8 --sym-stdin 8 --sym-stdout ...

* Language model-guided symbolic execution [Security 2021]
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» Balancing precision & scalability of sound analysis [POPL 2022]

t @ fast yet precise }>

Speed

>

Precision

* Boosting unsound, path-sensitive bug-finders [ICSE 2023]
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i Strategy Program
Program — laCliSE > —> Results
ma machine-learning techniques
JI% specially designed for static analysis

GitHub '

® Automatic: little reliance on analysis designers

® Powerful: machine-tuning outperforms hand-tuning
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o C/C++ 22| Q7 XIS 4=H [FSE 2018, ICSE 2020]

Java 'd ZQIE| Q2 X5 43 [ICSE 2022]

Python Et2! 23 XI5 £H [FSE 2022]

Solidity Hot F<H Xt =3 (in progress)

OCaml =212 M| Xt=s =8 [OOPSLA 2018/2019, FSE 2021]
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Closure-71 (Defects4J) Al

vold checkVisibility(Node t, Node parent) {
(- beelean 1sBverritde=—1 1L lobalicopel &&——

(+) boolean 1sOverride = parent.getJSDocInfo() == null && ...

1f (isOverride) {
compiler.report(PRIVATE_OVERRIDE);
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21} 2= XS g (OOPSLA 2023)
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2021 2022
Hummingbird Eagle Osprey
65 Qubits 127 Qubits 433 Qubits

Google Sycamore (2019) IBM Hummingbird, Eagle, Osprey (2020-2022)
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(2) BM [Grover 1996]
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O[O|C|0|: 2= AIE X} 2| = &3

1. B& = H[O|E X% (up to some fixed length)
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etd ghe|Ee| etMd (Soundness)

“E8 7HgololM 2= 7|8 gfd E112[50| g RS Aot

THEOREM 4.17. LetE = {(|in), |out))} be an example andC* = My;- - - ; My (M; € M and attribute
of each M; is not IDENTITY) be the solution circuit to be synthesized such that C*(|in)) = |out). Suppose
C* is monotonically decreasing (by input |in)). Then, for any prefix C = My;--- ;M;_1 (I < k) of C¥,

is_gap_filled(C, M, (|in), |out))) = True.

Proor. Let|¢) = Clin) = Mj_; - - - M |in) be the output vector of C. By definition My - - - M |¢/) =
lout) and thus

Attyyy (MiMy—y - - - M) = |out) © |¢) = gap_att);,y |5, (C).

Since C* (and so C) is decreasing, by Lemma 4.16 Att)yy(MiM_1 - - - M;) = Att)yy(M;). Therefore,
gap_att ;,y 10,1 (C) = Attjyy(M;), which is satisfying the criterion. O
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Type ID Circuit ID Circuit
three_superpose | G% ?@, M_valued @
(171 °
H H
(2]
-
GHZ_from_100 _@ GHZ_by_iSWAP _m_ ] R(-Z) HR (%)
iSWAP
SV Re(-5) = Ry (%)
= iISWAP
Ty =P
GHZ_by_OQFT [QFTH{ QFT]| GHZ_Game o
—orr z *
State QFT QFT
' —H}H - — QFT | QFT |-
Preparation . 2 2 Z
W_orthog @_4,_ W_phased _1G: -
. T
G S2 [H7i &
—X] b &-z: e
W_four D cluster @ . @,
P z FL
@ —H—z}—
N
~
bit_measure — G% D D
—{H] P
[H] d ®
A FAA\ FAA\
U U U
flip . teleportation @_
Z JH}+&
Z &
Multi IO draper toffoli_by_vX D D
QFT -
4 —pHE —xHvx v —
QFT T] indexed_bell




AI0|E 2

ID Baseno prune Oursyo prune
three_superpose 0.14 0.12 0.12
M_valued 1764.75 §1126.79 666.25
GHZ_from_100 106.81 48.16 L
GHZ_by_1iSWAP 1 1 690.67
GHZ_by_QFT 116.90 101.65 101.17
GHZ_Game 1 12305.71 451
W_orthog 2927.20 §2075.06 248.23
W_phased 1 258.56
W_four i B 2851.10
cluster 1 3560.38
bit_measure 1 1
flip 18.56 0.76
teleportation 2.02 1.35
indexed_bell 14.67 1.60
toffoli_by_VX 956.29 306.10
QFT 1 ik
draper i i 933.47

Avg. (excluding L/-) 656.37 687.45




.I

)

LHO

o« AKXt SW + X

712

o YA SW X}

efL{CH

Al

|.

nO

1
Ay

1
7




