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Temporal Logic

LTL Linear Time Temporal Logic)

CTL Computation Tree Logic
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c.f. CTL*

...along All paths, p holds in the neXt state

...there Exists a path where p holds in the neXt state

...along All paths p holds Globally

...there Exists a path where p holds Globally

...along All paths p holds at some state in the Future

...there Exists a path where p holds at some state in the Future
...along All paths, p holds Until g holds

...there Exists a path where p holds Until g holds

A ® and E ® forms are permitted.
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Safety properties:
Nothing “bad” ever happens
Formalized using state invariants
execution never reaches a “bad” state
Liveness properties:
Something “good” eventually happens
Formalized using temporal logic

special logic for describing sequences
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state
e.g. NCS1 ANCS2

(Safety Property)
AG(state)

e.g. AG(= (CS1 ACS2))

(Liveness Property)
AG(requested > AF acknowledged)
e.g. AG((TRY1 > AF(CS1)) AAG(TRY2 5 AF(CS2))
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An upwards travelling elevator at the second floor does not changes its direction
when it has passengers waiting to go to the fifth floor

AG((floor=2 A direction=up A button5pressed)
> Aldirection=up U floor=5])
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class Semaphore {
private int count = 0;
public Semaphore() {}
public synchronized void PQ) {
while (count == 0)
try {
waitQ);
} catch (InterruptedException ex) {}

count = count-1;

}
public synchronized void VO {
count = count+1;
notifyAll();
T
b
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CS: critical region

NCS: noncritical region
TRY: trying region

0
CS1 NCS\

TRY1 NCS21
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CS1 N2 TRY1 TRY2><TRY1l TRY2 NCS1 CS2
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p Validate the model

“Execute” the model to test it
simulate executions of the system

check satisfaction of safety properties along simulated
executions

Exhaustive analysis

generate reachability graph to verify safety and liveness
properties

Generate counterexamples to illustrate failures
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» CTL

Used in studying behaviors of reactive systems

Typically involves three steps:
Create a finite state model (FSM) of the system design
Specify critical correctness properties
Validate the model w/r to the specifications
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M|=¢np, &M= ¢, and M |=¢,
M= vh, &M |=¢; or M|=¢,
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M |=C¢p <M |= ¢ for any i>0
M|= ¢ M |=¢ for somei>0

Ml=¢ - M ¢
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SPIN

SPIN automatically generates sequence
diagrams to represent executions
random
guided
interactive
Automates tracing between system view
sequence diagram
Promela description
state diagram
textual execution traces
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LTL Linear Time Temporal Logic)

CTL Computation Tree Logic
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classical logic
Prolog
non-classical logic
fuzzy
etc.
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