MaTtemaTtnyeckme MmeToabl
BepuguKaumm cxem v nporpamMmm

IHCTPYKUMA NO ncnosb3oBaHUo cpeactea SPIN

ana sepudpmkaunm LTL-TpeboBaHNN

3axapos B.A.
[MogbimoB B.B.

Bce Bonpockl NMcarb Ha No4Ty
valdus@yandex.ru



Windows vs. Linux

Spin — MyneTUNIaTOpPMEHHOE CpeacTBo

N B Windows, 1 B Linux AOCTYNHbI KaK KOHCO/IbHaA ytunuta, Tak n GUI Spin

[laHHas MHCTPYKUUS OpMeHTUpoBaHa Ha nosb3oBaTteneii Linux

Bpode 661 B Windows BCE genaetcs aHa/10rmM4yHo,
OJHaKo AeTasn 3anycka cpefcTsa, camo co60i, MOryT OT/in4aTbCS



Oobuwaa cxema pabotbl SPIN

Pa6ota cpeactBa SPIN anst nposepkn LTL-CBOMCTB B 00LLIEM BUAE BbIMNMAANUT Tak:

dann .pml c onucaHMem Moaenm

cxoaHblin doaiin Ha s3blke C

icnonHaemsblin dhaiin

OTUET 0 NpoBepKe CBOWCTB B BbiBOAE (haina



KOHCO/b + LInux

dann .pml ¢ onncaHMem Moaenm

terminal> 1s

test.pml

terminal> cat test.pml

int aj;

active proctype P() {

do

1t a< 3 -2 a a + 1;
3 -> a-=




KOHCO/b + LInux

dann .pml ¢ onncaHMem Moaenm

v

Komnnnatop SPIN

v

cxoaHblin doain Ha sa3blke C

“-a” - co3gatb paiin “pan.c”’ ¢ UCXOAHbIM KOAOM terminal> ./spin -a test.pml
BepudpnkaTopa gaHHOW KOHKPETHOW Moaenu 1l f: [1 (((0<=a)&(a<=2)))
terminal> 1s pan.c
.. sEl
1o ymon4yaHuio co3faéTtcsa Bepudunkarop B cerminals

pPexXxnme npoBepPKn CBOWCTB XXUBOCTU

o terminal> ./spin —a —-DSAFETY test.pml
Ecnu yBepeHbl, YTo pexnma npoBepKky CBOUCTB . O e= J
6 6 . Ltl f: [] (((0<=a)&(a<=2)))
e30MacHOCTV 6yAeT A0CTaTO4HO, TO (oniar “DSAFETY” N

nepexk/yaeT BepI/ICbI/IKaTOp Ha 3TOT PeEXNM pan.c
terminal>

(cBolicmsa 6e3onacHocmu
nposepsirtomcsi bbicmpee ¢ DSAFETY)



KOHCO/b + LInux

cxoaHblin doarin Ha sa3blke C

'

Komnnnatop C

v

icnonHaemblin dhaiin

terminal> 1s pan.c
pan.c
terminal> gcc —-o pan pan.c

terminal> 1ls pan

terminal>




KOHCO/b + LInux

icnonHsembli haiin —%

3anyck ncnosiHsemMoro doaiina

. OTYET 0 NpoBepKe CBOWCTB
B BblBOZlE€ haiina

“N <umMa>" - NPOBEPUTHL CBOVNCTBO, —pp itk

onncaHHoe Kak “Itl <uma>"

CBOMUCTBO He BbIMNOJ/IHEHO

warning: only one claim defined, -N -ignored
warning: never claim + accept labels requires -a flag to fully verify
hint: this search is more efficient if pan.c is compiled -DSAFETY

pan:1l: assertion violated !( !(((0<=a)&(a<=2)))) (at depth 12)
pan: wrote test.pml.trail

(Spin Version 6.4.3 -- 16 December 2014)
Warning: Search not completed
+ Partial Order Reduction

Full statespace search for:

MpoBepsiem cBOICTBO f

Mpo AONONHUTESbHbIE oMLK
ynTaTe B JOKYMEHTALMM

Cratucrtuka

never claim (f)

assertion violations (if within scope of claim)
acceptance cycles (not selected)

invalid end states (disabled by never claim)

State-vector 28 byte, depth reached 12, errors: 1
7 states, stored
0 states, matched
7 transitions (= stored+matched)
0 atomic steps
hash conflicts: 0 (resolved)

Stats on memory usage (in Megabytes):
.000 equivalent memory usage for states (stored*(State-vector + overhead))
.291 actual memory usage for states
.000 memory used for hash table (-w24)
.534 memory used for DFS stack (-ml10000)
.730 total actual memory usage

pan: elapsed time @ seconds
terminal>



GUI + Linux

ECTb kak MUHUMYM ABe NonynapHbIX rpadpuyeckux o6onoukn ana SPIN

Ispin
3T0 060/104Ka OT pa3paboTumKoB Spin, oHa UAET B KOMIMEKTE CO CPeaCcTBOM
O6os104ka ocHoBaHa Ha tcl

OHa BbIrMSANT CTapOMOAHO, HO B HEWN eCTb BCE, YTO HYXHO

O Heil byayT cnenyowme cnamgpl

jspin http://spinroot.com/spin/Man/README.html#S3
370 060/104Ka He OT Pa3paboTUMKOB SpIN
O60/104Ka OCHOBaHa Ha java

OHa BbIrNaaMT 60/1e€e COBPEMEHHO, N BPOOE Obl B HEN TOXE €CTb BCE, UTO HYXHO

B Heli BC& genaetcs NPMMEPHO Tak Xe, Kak B ispin, Tak YTO O Heli cnaiigoB He 6yaeT



ISpin + Linux

UTo6bl 060/104Ka ispin paboTtana, HeobXxoAuMo caenartb Tak,
4YTOObI TEPMUHAS MOHUMaUT KOMaHAy “spin’:

* NOCTaBUTb spin B CTaHAapPTHbIE CUCTEMHbIE Mallku1, NJin

* MponucaTtb B HYXXHYI0 NepeMeHHYI OKPY)XXeHUS! MyTb K Spin

O60104Ka 3anyckaeTca ncnonHsaembiM paniom ispin.tcl

terminal> 1s
test.pml test.pml.trail

terminal> spin

If 'spin' 1is not a typo you can use command-not-found to lookup the package that contains 1it, like this:
cnf spin

terminal> export PATH=$PATH:SPWD

terminal> dispin.tcl




ISpINn
Bcé goBonbHO user-friendly

Penaktop Cumynsauusa Bepudmkauns

) test.pml 0006

Spin Version 6.4.3 — 16 December 2014 :: iSpin Version 1.0.5 - 27 February 2011

Ed ew Simulate

Open... ReOpen

int a;
active proctype P() {
do

Zoom in Zoom out

1

2

3

4 na<3->a-a+1;
5 ma=3->a=0;
B

7

8

od

}
{0 (0<=a&a<=2)}

TelTk Version 8.6/8.6
1 /home/pellman/working/programs/spin/bins/test.pml:1
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PeX1nm cBONCTB 6e30nacHOCTH

ISpIn
[MpoBepuTs ltl-cBONCTBO
ims1i cBoiiCcTBa

PeKOMeHﬂ,OBaHHbIVI PeEXnm CBOWCTB XXUBOCTU

Verification

Safety
safe

v +invalid endstates (deadlock)
v ¥ assertion violations
xr/xs assertions
Liveness
on-progress cycles
acceptance cycles

enforce weak fairness constraint

int a;

active proctype P() {
do
na<3->a-a+1;
ta=3->a=0;

od

}
{0(0<=a&a <=2)}

Swarm Run  <Help>

Storage Mode
* exhaustive
+ minimized automataSlow)
+ collapse comprpéSion
hash-compag
Mever Claim
dga®t use a never claim gpfl propp

«“lise claim

bitstate/supertrgs€

arch Mode
+ depth-fjpafsearch
v gAartial order reduction
+ bounded context switching
with bound: |0
+ iterative search for short trail
breadth-first search

v + partial order reduction

claim name (opt): [{

| v report unreachable code

Run

Save Result in: pan.out

Stats on memory usage (in Megabytes):

3anyctuTb NPoBEpKYy

OT1uer

00086

Shoy Show
Eror Advanced
Trapping Parar g

Options Settings

0.000 equivalent memory usage for states (stored”(State-vector + overhead))

0.291 actual memory usage for states
128.000 memory used for hash table (-w24)

0.534 memaory used for DFS stack (-m10000)
128.730 total actual memory usage

pan: elapsed time 0 seconds

To replay the error-trail, goto Simulate/Replay and select "Run”




