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P R N et EX -GN~ device drivers (Microsoft)
* light-weight FM

(an

1 A (Facebook)
* JEXFEDH y
R AREE verification B E8A B synthesis ﬁ?:‘cﬁﬂ:’fi%ﬁﬂ‘_
% Input: * Input: specification

%k a system model 7 % a specification ¢@ Expressing a

. - roperty desired in
a Specincation @ * Qutput: a system 7 E Fgrmal language

-k OU"'PU"': if 72 = @ or not such that 77 = () * machine-
* w/ a proof, if yes * or: a parameter of representable
* w/ a counterexample, a given (partial) * basis for verif. &

if not model synthesis
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* Example: program verification by Hoare logic

* Proof search can be automatic or interactive
(proof assistants like Coq, Agda, PVS, Isabelle, ...)

* A mathematical proof guarantees correctness
* Unlike testing (empirical guarantee)

* (Can cover infinitely many inputs/environments (in principle)
* Write “let i be the input” in the proof!

Theorem forall exists : (forall P : Set->Prop,
Proof (forall x, ~(P x)) —-> ~(exists x, P x)).
Proof.
intros P.
SearCh intros forall x not Px.

unfold not.

intros exists_ x Px.

destruct exists_x Px as [ witness proof of Pwitness].
pose (not Pwitness := forall x not Px witness).
unfold not in not Pwitness.

speC|f|cat|o ’
k= N!

pose (proof of False := not Pwitness proof of Pwitness).
prOOf case proof of False.
u Qed.
aﬂer a0 Lxta o)mi(uo) o (xa0dxcaxlx o)
execution i ¢ «»2 caln0) A Coq proof of vx. =P(x) = = 3x. P(x)
(x20) 1f 0O hen con. | elte xox (x20)

MSD

S — B
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* |EEE ITS Society Conferences: IV, ITSC, ---
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HSCC, ICCPS, EMSOFT, ---
* JZXFE : CAV, ATVA, TACAS, -
* BXFED#IBOEE - LICS, POPL, FoSSaCs, -

* CORE Rank (portal.core.edu.au/conf-ranks/) »%, 275 2 & T 3 visibility
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ERATO Program

* Funds large-scale projects for basic research.
Run by JST (Japan Science and Technology Agency)

Te
MMSD

* Biggest perpetual govt. funding granted to individual researchers
* 5.5 years. Max 1.2B JPY (~10.5M USD ~ 9M EUR)

* 2-4 projects start every year,
selected from all science & technology disciplines (physics, biology, ...)

O himsyweeelstao.plerato/en! w @O 0 &

R&TE N.O
I <

About The Program Research Arez/Projects Research Activities Evaluation (only in Japanese) Call for nominations Contact us

A JSTllome 7 88 Sirategc Dmsic Resewch Programs 7 o CRATO

Cutstanding Research Leaders Strive 1o Generate
the Seeds of Breakihrough New Technologies
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* JST ERATO ZJovz 7 +
* 2016/10-2022/03. EERERZHI102MEB

ER&To

* Jovx FBE: IERHGDHRETYAR—F

+ HRFEOLE v FozPHLNEBEEYRT A
* REMW - S8 M, Verification & Validation. [ 2 7 4 #1538 ) BET % H)
* JFICEDEGEFEROHL -5y FiZ. UWaterloo ¥ #f www.autonomoose.net
* R
* BEEEOEF. 42D —FT D121 @ U Waterloo. EBT3HAREISBRD I b, ABAN
FHUE

* SPREY “creative chaos” 12L& 3 TV 2 A —
* Waterloo* RK*RK - W KDF—LeBBL2D, VY —RDKEBH % NIl IZEH
* HIRGEER WER - KEEH»rSEBXAFE, HHEHR #BHEE, vortozPIFd
<
15 Hasuo (NIl, Tokyo)



Our Organization

International and multi-disciplinary. “creative chaos”

Group 0 @ NIl: Groub 3 @ NIl
Kyoto U IS Site: Metatheoretical Integration Formgl M%thods and
Advanced Deductive Leader: Shin-ya Katsumata Intelligence
Verification . Leader: Fuyuki Ishikawa
Leader: Topics:
Kohei Suenaga Programming Topics:

— Languages, Software
Formal Semantics,

Kyoto U RIMS Site: Engineering,

\ Categorical Models,

Categorical . Formal Modeling,
Infrastructure m’at?:matlcal | m\ Testing, Safe &
Leader: gic, .. Explainable Al

Masahito Hasegawa

\

Kyushu U Site:
Optimization for Group 2 @ U Waterloo:
CPS V8.nV = . Formal Methods in Industry
Leader: . ; i Leader: Krzysztof Czarnecki
Hayato Waki M % \ R
Group 1 @ NII: Y b, L
0 ¥, ' Osaka U Site: Heterogeneous Formal Methods A [* Automated
Csata | Th' e : Leader: Ichiro Hasuo < U == “|Driving, Software
p ontrof 1heory tor Subleader: Masako Kishida L. . 7 “JEngineering
CPS Topics: o : j rni
Leader: AuFt,ométa heor %& ,~{Machine Learning
[ )/ Toshimitsu Ushio v -l |

Control Theory,

Formal Verification,
Proof Assistants,
Automated

| —

Deduction, T —
I Runtime Verification e 2t
' ————————— put :If '. J ‘ ;’{ 4 4
B —— L) ‘:/, é
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2% 2D 1=

* BAOKZF
3%k U Waterloo, Canada (Czarnecki, ERATO)
3k Arizona State U, US (Fainekos)

3k U Colorado Boulder, US
(Sankaranarayanan)

%k CMU, US (Platzer)

% Verimag, France (Maler, Dang)

3%k ENS Paris, France (Rival)

3k ENS Paris Saclay, France (Haas)

%k U Paris XIlI, France (Andre)

% U Innsbruck, Austria (Kaliszyk)

3k Radboud U Nijmegen, the Netherlands
(Jacobs)
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+ @I visibility: _ |

* CORE rank A* (top 4%, LICS, CAV, ---): > 10 ¥
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* JOFEATY—NEZH
* RITEFERY —
* MONAA (Waga+, FORMATS’17] https://github.com/maswag/monaa
* SyMon [(Waga+, CAV’19] https://github.com/MasWag/symon
* $Y—FX—AFR Y-
* FalStar [Zhang+, EMSOFT 18] https://github.com/eratommsd/falstar

* toofh: EENHIT0/5LBERIEY —v, RNN2WFA ¥ —v
(recurrent neural network AT a4 —F=bF v i28MD) , ..
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