Liveness:
spin -a file
gcc -o pan pan.c
pan -a -for./pan -a -f
spin -t -p -1 -g -r -s file

Spin arguments
-a  generate verifier and syntax check
-i interactive simulation
-I display Promela program after preprocessing
-nN seed for random simulation
-t guided simulation with trail
-tN  guided simulation with Nth trail
-uN  maximum number of steps is N

-f translate an LTL formula into a never claim
-F translate an LTL formula in a file into a never claim
-N include never claim from a file

-1  display local variables
-g  display global variables
-p display statements

-r  display receive events
-s  display send events

Compile arguments
-DBFS breadth-first search
-DNP enable detection of non-progress cycles
-DSAFETY optimize for safety

-DBITSTATE bitstate hashing

-DCOLLAPSE  collapse compression

-DHC hash-compact compression

-DMA=n minimized DFA with maximum n bytes
-DMEMLIM=N use up to N megabytes of memory

Pan arguments
-a find acceptance cycles
-f  weak fairness
-1 find non-progress cycles

-cN  stop after Nth error

-c0 report all errors

-e  create trails for all errors

-i search for shortest path to error

-I approximate search for shortest path to error
-mN maximum search depth is N

-wN 2V hash table entries

-A  suppress reporting of assertion violations
-E  suppress reporting of invalid end states

Caveats

e Expessions must be side-effect free.

e [ocal variable declarations always take effect at the be-
ginning of a process.

e A true guard can always be selected; an else guard is
selected only if all others are false.

e Macros and inline do not create a new scope.
e Place labels before an if or do, not before a guard.

e In an if or do statement, interleaving can occur be-
tween a guard and the following statement.

e Processes are activated and die in LIFO order.

e Atomic propositions in LTL formulas must be identi-
fiers starting with lowerase letters and must be boolean
variables or symbols for boolean-valued expressions.

e Arrays of bit or bool are stored in bytes.

e The type of a message field of a channel cannot be an
array; it can be a typedef that contains an array.

e The functions empty and full cannot be negated.
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Datatypes
bit (1 bit)
bool (1 bit)
byte (8 bits unsigned)
short (16" bits signed)
int (32" bits signed)
unsigned (< 32* bits unsigned)
* - for a 32-bit machine.
pid
chan
mtype = { name, name, ... } (8 bits)
typedef typename { sequence of declarations }

Declaration - type var [= initial value]

Default initial values are zero.

Array declaration - type var[N] [= initial value]
Array initial value assigned to all elements.

Operators (descending precedence)

O d

! - ++ -
* /%

+ -

<< >>

y &
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