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FRETish

captures + assists

stores + displays

explains

formalizes

analyzes + 
diagnoses

connects + exports

Realizability Checking in FRET (Live Demo)
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Realizability Checking

• Reactive Systems: Inputs controlled by the environment; outputs controlled by 
system.
Inputs: 

standby, supported, good : Bool
Outputs: 

STATE : {MANEUVER, STANDBY, TRANSITION} 

• Formal Analysis
Consistency: Are the requirements satisfiable?
Realizability: Are the requirements satisfiable for any input provided by the environment? 

[FSM-006] “The autopilot shall change states from MANEUVER to STANDBY when the 
pilot is in control (standby) and sensor data is good and stay in this state for 
the next 5 ticks.”

[FSM-007] “The autopilot shall, within the next 5 ticks, change states from MANEUVER to 
TRANSITION when the system is supported and sensor data is good.”
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Realizability in Requirements Specification Tools

Tools Finite 
State

Infinite
State

Decomposition Liveness Unrealizable
Cores

Spectra ✔ ✘ ✘ ✔ ✔

SpeAR ✔ ✔ ✘ ✘ ✘

AGREE ✔ ✔ ✘ ✘ ✘

RATSY ✔ ✘ ✘ ✔ ✔

EARS-CTRL ✔ ✘ ✘ ✘ ✘

FRET ✔ ✔ ✔ ✘ ✔
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Tools Finite 
State

Infinite
State

Decomposition Liveness Unrealizable
Cores

Algorithms Backend Other features

Spectra ✔ ✘ ✘ ✔ ✔ BDD-based
fixpoint

CUDD
+

JTLV

Well-separation,
Vacuity Checking,
Counterstrategies

SpeaAR ✔ ✔ ✘ ✘ ✘ k-induction JKind N/A

AGREE ✔ ✔ ✘ ✘ ✘ k-induction JKind N/A

RATSY ✔ ✘ ✘ ✔ ✔ BDD-based
fixpoint

CUDD
+

NuSMV

Counterstrategies

EARS-CTRL ✔ ✘ ✘ ✘ ✘ BDD-based
fixpoint

autoCode4 N/A

FRET ✔ ✔ ✔ ✘ ✔ k-induction,
SMT-based

fixpoint

JKind,
Kind2

Simulation of
conflicting

requirements


