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[ Abrial, Modeling in Event-B ]
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Invariant Guard Event
Preservation Strengthening |Mainland out -
, FREODEF
Fvent Mainland out WHERE — ? ia%%%/%lﬁg%\gbu
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[ Abrial, Modeling in Event-B ]
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mRefinement Refactoring
B K YL < & Refinement Engineering
BEEOIRAZEEE T ICAT Y TR Efld<—
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step] step2 step3 step step2 step3
\ <
BHTODHE W RE - BRA
step] step2a step2b step3 stepl step3’ step?’
step2’-a
step $ step0 step StepZ'-b

StAHE Pk [ Kobayashi et al., Refactoring Refinement Structures of Event-B Machines, FM'16 ]
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[ Zave et al., Four Dark Corners of Requirements Engineering, 1997 ]
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mChef & (Infrastructure-as-Code)

file ‘/tmp/a.txt’ do file ‘/a.txt’ do
content(“‘copied:” + [O.read(‘/a.txt’)) content [O.read(‘/tmp/a.txt’)
action: create action: create
end end
Prefixz @ L C7 71 IVABZ IE— 771IVARZEIE—

BEAT )T M TRNEE]
BHRTELRUR TSN ENGD DY LIcEE
AHRICTETERTEZEVIRLTELEL

BLOL, INSOEREUINEZFTIEWLN!

LEHEM A et AERT T 80
72 bk [> [HXW%E ¢> & CIHZTVRGE C

[ Hummar et al., Shambaugh et al, L\‘LB TL_(Ij—TX I‘
Middleware’13 ] PLDI'16 ] [ Ikeshita et al., TAP'17 ]




Blfl . Zhs o0y >227)

BScenic

Figure 1. Three scenes generated from a single ~20-line ScENIc scenario representing bumper-to-bumper traffic.

1 wiggle = (-10 deg, 10 deg)

2 ego = Car with roadDeviation wiggle

3 ¢ = Car visible,

4 with roadDeviation resample(wiggle)

5 leftRight = Uniform(1.@, -1.9) * (1.25, 2.75)
6 Car beyond c by leftRight @ (4, 1@),

7 with roadDeviation resample(wiggle)

Figure 8. A scenario where one car partially occludes an-
other. The property roadDeviation is defined in Car to
mean its heading relative to the roadDirection.

[ Fremont et al., Scenic: A Language for Scenario Specification and Scene Generation, PLDI'19 ]
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MEEFEHROAANTFE: H
mDifferential Dynamic Logic

Mo HEIC L BDREELIEEE
7002/

x<=m /\ C(x,v) [a:==b; (x'=v; v'=a)] x<=m

Precondition on Deaccelerated by braking -b Not go beyond
position x and velocity v the position m

C = v?<=2b (m—-x)
(HERIBRIE Y TIESHT
BRI IE R ZEF A)

[ Platzer, Logical Analysis of Hybrid Systems: Proving Theorems for Complex Dynamics, 2010 ]
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[ Fainekos et al., Robustness of temporal logic specifications for continuous-time signals, TheoCompSci'09 ]
Figure from [ Akazaki et al, Time Robustness in MTL and Expressivity in Hybrid System Falsification, CAV'15 ]
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[ Fainekos et al., Robustness of temporal logic specifications for continuous-time signals, TheoCompSci'09 ]
Figure from [ Akazaki et al, Time Robustness in MTL and Expressivity in Hybrid System Falsification, CAV'15 ]
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Figure from [ Akazaki et al, Time Robustness in MTL and Expressivity in Hybrid System Falsification, CAV'15 ]
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[ S. Ali et al., Systematic Review of the Application and Empirical
Investigation of Search-Based Test Case Generation, 2010 ]
[ http://www.evosuite.org/ ]
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20188 MJava Unit Testing Competition
LR RICEREY — IV ElE»EhE T TRRY—IV] (1,
ADMESTeHE DK KWOWT R M RXA— b E10MTERL
B CCOFMMEZEIL, O—FANLYyIEZa1—FT—
vavRA7 (NINToBEER) , 7XAMT—A#
mFacebook CDELH
mE/\A1)L7 71 DContinuous Integration | ZHE A F+
B X MOV ELC, OV FEHELS, 2<DT T Y
VATERETSHL OB T AN —AZELEDHHITS
u/\T7BFEIEY—)VEEE

[ https://github.com/PROSRESEARCHCENTER/junitcontest/blob/master/README.md#6th-junit-contest ]
[ Molina et al, Java Unit Testing Tool Competition - Sixth Round ]

[ https://code.fb.com/developer-tools/finding-and-fixing-software-bugs-automatically-with-sapfix-and-sapienz/ ]
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[ Jha et al., A Bayesian Approach to Model Checking Biological Systems, CMSB'11 ]
[ Zuliani et al, Bayesian statistical model checking with application to Stateflow/Simulink verification, FMSD'13 ]
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© Proofs Checking
& * Theorem
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[ Simulation-Based Approaches for Verification of Embedded Control Systems, IEEE Control Mag.'16 ]
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[ Calo et al., Generating Avoidable Collision Scenarios for Testing Autonomous Driving Systems, 2020 ]
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BIDELZE . Software 2.0
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Medium s

Andrej Karpathy | Follow |
‘,_iﬂ Director of Al at Tesla. Previously Research Scientist at OpenAl and PhD student at Stanford. I like

W to train deep neural nets on large datasets.

Nov 11,2017 - 8 min read

Software 2.0

I sometimes see people refer to neural networks as just “another tool in your
machine learning toolbox”. They have some pros and cons, they work here or
there, and sometimes you can use them to win Kaggle competitions.
Unfortunately, this interpretation completely misses the forest for the trees.
Neural networks are not just another classifier, they represent the beginning
of a fundamental shift in how we write software. They are Software 2.0.

[ https://medium.com/@karpathy/software-2-0-a64152b37c35 ]
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[ Sequra et al., A Survey on Metamorphic Testing, 2016 ]
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[ Pei et al., DeepXplore: Automated Whitebox Testing of Deep Learning Systems, 2017 ]

[ Tian et al., DeepTest: Automated Testing of Deep-Neural-Network-driven Autonomous Cars, 2018 ]
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“stop”
to “30m speed limit”

“80m speed limit”
to “30m speed limit”

“go right”
to “go straight”

Concrete
Semantics

Abstract
Interpretation
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[ Huang et al., Safety Verification of
Deep Neural Networks, 2017 ]

[ Mirman et al., Differentiable Abstract

Interpretation for Provably Robust
Neural Networks, 2018]
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Figure 7: Test Accuracy v.s. Number of Layers

[ Ma et al.,, MODE: Automated Neural Network Model Debugging via State Differential Analysis
and Input Selection, 2018 ]
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