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 &



oTTI s- I- 8- 1- d- 2- utds
ued/ - 10 ued
5-ued wed o- xI94¥Sq- 008
9TTI e- utds

:Kyoyeg

UON)BOYLIIA

syreyd 9ouanbas oFessowr urdsy ur o[qerIeA yoen - moys
$s9001d QU0 AQ AJUO PasSaJI. SI 9[qBLIBA QO[3 © - TRDOT
91e)s WRISAS ) WOIJ S[RLIBA ST} OpIY - USPPTY
saxyaad uoneIe[Ip Jqeriep

‘@deI30Uu pue 8deI] OS[E 99§
SOOUQIOJOI 9)OUIT
$$9201d JO 97e)S [0NU0D JuaLND - (d)enTea~od
Teqe] ssa13oi1d e je st ssaooid ou j1ony - ~du
{Po[qeua ssaoo1d st - (d)paTqeus
9IN09Xa 03 ssa001d 1se[ - 3seT”
wrepd oAU € ur Jeadde ATuo ued jey) s1onmsuod paugepaid
{ =} 19001
WIB AN

swreu-[oqe] : [ uorssaidxa | swreu-adA1001d
Qwieu-[oqe] : dweu-ssadoxd
Jwreu-[oqe] p [ uoissaidxa | sweu-adA1001d
Quwieu-[oqe[ o dweu-ssaooxd
:9[qeLIBA ® JO 9NJRA 9} IO 9)B)S [0IIU0D 3y} IS,
SIIUIIIJII JOWNY

(bindi)i <-> badsepsugspnjorenp A
[Mmun Suons 0
X

XU
A[emuord <>
skeme  []

o} juoeambo  <->
sorfdwr <-
I0 |
pue 3%
ou

J130] [eaodway,

ssa001d siy3 ur A[uo-puas SI Yo [Quueyd - Yo SX
$59001d ST} UT AJUO-QAIIDI ST [ [QUURYD - O IX
:SUOTIISSE 9sN [oUURy))

¢IIngiou / [[ng [duueyo st - (Y2)TTnFu / (YO)TINF
(Kydwo jou ; Kydws Jeuueyd st - (Yo)Lrdueu /7 (yo)Lrdue
[oUURYD B Ul SOFeSSawW Jo Joquunu - (Yo)us T

"uoIssaIdXa Ay} JO aN[BA JUSIIND
oYl YIM Yojew ® $010j (uorssardxo)Teas ‘ofessow ay)
ur sonjeA 9y} pouSIsse aIe SI[qRLIBA (YOJeUl ISNW S[OqUIAS
adfqw pue SjUBISUOD :JUSWIAIEIS QAIODAI B Ul SUIYOIBIA

(9913 109J0-9p1s) a3essow Aup [jod  [s31e] (( YO
(9913 109)J9-9p1s) a3essow Js.1f [jod [sS1e] ¢ yo
SoYOJeW A3BSSAUWL AUD JI QAT <STIB> [ YO
soyojew 95BSSU JS.1f JT 9ATOT  <sSIe> | Yo

soyorew 95BSSAUI AUD JT IAOUISI PUB JATOIAT sS1e ;¢ Uo
SoUoIBW A3BSSAUW 7S J1 SAOWIL PUB QAL s31e (Yo
puas payIos sSIe jj yo

puss s3re | yo

{ - ‘adky ‘ad£y } zo [ Kroedes | = yo weyd
spuuey)

onx sI 9 uorssaidxa J1 A[uo 9[qeIndaxa - (9) peptaoxd
Kyond uonernurs 3os - £9Tx0Tad
:SOXIJNS UoneIe[d9(J
{  } atur - ssoooxd 1enuy
(syuowngie) owreudold una - uoneande ssadoid jordxg
[N]eATao® 10 2ATAO® - soxyaId Yim 9jeAndy
{ - } (s1drouwrered) swreusord ed£1501d - uonere[sog
$3sS201J

*3S[BJ Ik SISYJO [[B JI PAINOaXa - pIens osTo

SpUBWWIO) pIpIens)

“Surppuey uondooxa - { =+ } sseun { " }

*(3]00[q UED JUSUIAIE]S

18I 9y} A[uo ‘spiensd any Suowe 010y dNSIUIIAAP INo
Jo ur Surdwin( ou) A[peonsmuruIg)op Anooxe - { ** } deas p
SUIABDIAIUT INOYIIM 9INDIXD - { * } oTWoqe

9[045 ssa1301d-uou - ssex3oxd
9Je)S puo PI[EA - PUS
9[040 1doooe - 9deooe
:Surueow eroads € s soxyard [oqeT
[oqef 03 dwnf - 0303
doo[ op jsowzsuuT WO} J1X9 - yes1q
uonerado ou - dtys

opows uonenuwis ur jndur prepue)s wWoj peal - Fueds
(xay) x¥, ‘(poudIsun) nYy, ‘([e300) oY,
‘(edLam) oY ‘([ewrroop) pY, ‘(Io3ovIRYD) 2%

ndino prepue)s 0y Jund - wautad ‘Faurad

(uorssardxo)arresse
——IBA ‘++IBA ‘UOISSAIdXQ = IeA - JUSWUIISSY
SILENEILATN

{ "} (sjuown31e) owreu suTTUT

QWERU J[Y,, oPNTOUT#

ITPUS# ‘OSTo# ‘JOPUITH ‘JOPIT# ‘IT# ‘FopUnf
Suins (syjuowingie) oUWIeU SUT IoP#

JI0ssad0adaag

({WIAISAS 9} UT SJUSWIEIS I[QBINOIXD OU - ANOSWT
$s9001d 3UNNO9X9 Jo IoquInu uonerueIsul - ptd-
sassao01d jo requunu - xd-xu”
J[qeLIBA [2)BIOS UIPPIY ATUO-)LIM - ~

:(- 1dooxa A[uo-pear) so[qeLIep

9sTeJ ‘Ona] - sjueIsuo))

pauygapaig

uorssaidxo feuonIpuod ( ittt <= v

33



