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= \ersatile specification language for distributed
and concurrent systems

Explicit-state model checker BT
Used at Amazon, Microsoft...
= Based on: Bug missing with low probability

F (CProver, nuSMV)
» Unsorted first-order logic Fixed parameters, finite domains {L

» Set theory S
» Temporal logic = Goal: automatically constructs

= States, transitions: logical formulas good pattern-based abstractions - ﬁ

= Supporting tools: to verify safety properties of TLA* : .
» TLAPS: the interactive proof system specifications (CEEE?ES;’;T?I'_TM) ﬁ
« TLC: the explicit-state model checker | |

= N, T, F: parameters P N

= pc: program counters ASSUME AN € Nat NT € Nat N F € Nat Resilience

= sent: message channel ANSS3«xTANT>FANEF >0 condition

= rcvd: received messages - o

= Proc: all processes

= Corr: correct processes Receive(self) 2

: Faulty: faulty processes A newMsgs’ € SUBSET (sent U ByzMsgs) W

Step: transitions (Receive, UponV1...) _ , ,
A rcvd’ = [i € Proc v 1F i # self THEN rcvd|i] update

ELSE rcvd|self| U newMsgs'
e T W

A Initial states

Init =

A sent = {}
A pc € |Proc — {"V0", "V1"}

Threshold-
guarded

conditions

Type
Invariant

A rcvd = |1 € Proc — {}]

UponAcceptSentBefore(self) = TypeOK =
A pelself] = “SE" A pc € |Proc — {“V0", “V1", “SE", “AC" }]
R A Cardinality(rcvd[self]) > N —T N Corr C Proc
Next = A pc’ = |pc EXCEPT !|self| = “"AC"] A Faulty C Proc
V dself € Corr : Step(self) A sent’ = sent A sent C Proc x M
V. UNCHANGED vars A UNCHANGED (Corr, Faulty) A rcvd € |Proc — SUBSET (sent U ByzMsgs)]

TLA+ features: sequences, set cardinality, CHOOSE...
Type systems

The classification and extraction of TLA+ patterns
Pattern-based abstractions

Quantifier elimination

Symbolic
— Verified Specs
A\.Checker

|
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