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Formal methods

- Formal abstraction of systems and specifications to mathematical models

- Reasoning over properties of the system
- Does the system meet the specification?
- Are two systems equivalent?
 Can the (concurrent) system run into a deadlock?

- Synthesis: Automatically constructing a system from a given specification
- Specification (declaration): logical expression
- System (implementation): state machine, circuit, program
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Synthesis: from a specification to a program

Input Output
* signal from sensors * actions made by AV

il' iz, i3,... 01, 03, 03, ...
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Synthesis: from a specification to a program

Input Output
* signal from sensors * actions made by AV
il' iz, i3,... 01,02,03,
Specification Program

e Never run into a wall
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Synthesis: from a specification to a program

Input Output
*  signal from sensors * actions made by AV
il' iz, i3,... 01,02,03,
4 )
Specification : Program
mm) | Synthesis >
* Never run into a wall y e Stop when a wall is observed

. y, * Slow down when a dead-end sign
is observed
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Synthesis: from a specification to a program

-

specification
(temporal logic)

~

—l

-

game graph

~

D = player 1 may move
O = player 0 may move

—l

-

Environment vs. AV

\_

~

Playing a 2 players game:

J
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Synthesis: from a specification to a program

4 ) 4 ) 4 )
specification ‘ game graph ‘ Playing a 2 players game:
(temporal logic) Environment vs. AV
. J . J . J
4 )
A winning strategy for player 1 (AV)
' |
D ~ player 1 may move is our program! |
O N L 2EXPTIME-Complete )
= player 0 may move
4 )

constructing practical tools for synthesis

- J




Dror Fried: Formal Methods and Synthesis 8

TV N
NIDYN 21T, NIMR'YZIA DNIXNON ,0'NMIATZRI NMIXRN ,D'VNIVIN ,NP'AI7 2 "MyNnY ' -

D'0NIy7 2 NINS7 N7 -
(22904) n1dINt NOniIn W awnimn NmM'N :oNipn y'min -

BT IR S
NITN/nM1'on 7y n/'XINKN -
dfried@openu.ac.il ;7' -



mailto:dfried@openu.ac.il

