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We use MLTL (Mission-time Linear Temporal Logic) — an integer-
bounded variant of LTL over finite traces.

MLTL monitors provide tight memory and computation time bounds. 
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Only n files can 
be open at once

Default for Linux: 1024
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Atomic  
Propositions
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“Every file that opens is eventually closed”
openS1

→ ((nc1)𝒰[0,M](nc1 ∧ closeS1
)) ∧

…
openS2

→ ((nc2)𝒰[0,M](nc2 ∧ closeS2
)) ∧

openSn
→ ((ncn)𝒰[0,M](ncn ∧ closeSn

))
100%  
Pure  
MLTL

(Not quantifier elimination…)
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“Every file that opens is eventually closed”
STRUCT 
  File: { open, close: bool}; 

INPUT 
  open1, close1, …, openn, closen : bool; 

DEFINE 
  f1 := File(open1, close1); 
  … 
  fn := File(openn, closen); 
  FSet := {f1, …, fn}; 

FTSPEC 
  foreach(f : FSet) (f.open -> F[0,M](f.close));
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“At least k files that open are eventually closed”

∃≥kf . open( f ) → ◊(close( f ))
4
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Not Automata-based!
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p q

◊[2,3]p ◊[4,9]q

◊[2,3]p ∧ ◊[4,9]q

…

…

…

No siblings -> No buffer
How much space does this require to monitor?
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Most rules were inspired by LTL equivalences….

Does every LTL equiv. have a corollary in MLTL?
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(φ1𝒰[l,u1]φ2) ∧ (φ3𝒰[l,u2]φ2)
≡

(φ1 ∧ φ3)𝒰[l,u1]φ2

inspired by
(φ1𝒰φ2) ∧ (φ3𝒰φ2)

≡
(φ1 ∧ φ3)𝒰φ2
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• More rewrite rules, tighter derivation of memory savings. 

• Algorithm for finding minimal-sized MLTL encoding  

• Quantifier-elimination 

• Encodings for “intractable” specifications using implied domain 
constraints in MLTL, providing memory and time guarantees. 

• Set of MLTL rewrite rules, proofs of correctness, and proofs of encoding 
size reduction for each.
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