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. YrnpaBJ/ieHUe AUCTaHLIMOHHOI'0 06YYeHUs U MOBbIIEeHNA KBaTUPUKaAL LU

I/IH(bopma'rnKa " BbIYUC/IMTEJIbHAaA TEXHHUKA

NMPUMEHEHME AMMNAPATA CETEW METPU, YACTb 2

Llenb pabotbl: «IMpuMeHenne MMM Tina aAns nocTpoeHus aepe-
Ba AOCTMXXMMOCTU M rpada NoKpbIBaeMoCTn»

UcnbiTaHne, KOTOpoe NOATBEPAUT KOPPEKTHOCTb CAENMAHHbIX
BaMun NOCTpOeHUiA, COCTOMT B CIEAYHOLLEM:

1. TMocTpoeHne Bpy4YHYO AepeBbB AOCTVXXUMOCTM U rpados
MOKPLIBAEMOCTU NS 3aA4aHWiA, MPUBEAEHHLIX B TEKCTOBOM
dbopme B npeabiayluel paboTe.

2. TocTpoeHMe Ans MOMyYEHHbIX TEKCTOBLIX OMMCaHMM
[AepeBbeB  AOCTMXXMMOCTM M rpadoB MNOKPbIBAEMOCTU
cpenctBamu tina.exe B 6uHapHoit dopme .ktz v B
TEKCTOBOW hopMe .txt.

3. lMpeobpa3oBaHne MOMyYEHHbIX OMHAPHBLIX OMWCaHWI B
rpacdmyeckyto ¢opmy .aut, 3arpyska Mx B MNPUIOXKEHUE
nd.exe n npeobpasoBaHne UX K BUAY, COMOCTaBUMOMY C
NoMy4YeHHbIMN paHeEe B PeXMME Py4YHOro aHanmusa.
CpaBHEHWE TEKCTOBbIX M rPachnyeCcKMX OTUCAHWN.

Bbibop BapvaHTa 3afaHusl OCHOBaH Ha Tex >Xe AaHHbIX,
yTO U «Tabnmua BapuaHTOB 3adaHunin» u3 [3], cTp. 8.

vk

Tpe6oBaHusa k otyery. OTyeT Ao/mkeH ObiTb AOCTYNeH B
9M1IEKTPOHHOM M MeYaTHOM BuAe, CoAepXaTb Hagnexalime Konuu
nuccnesyemblx CeTed M3 3afaHus, TEKCTbl  MOAFOTOBJIEHHbIX
onMCaHMn M 2-3  KOMUM  3KPaHOB,  MOATBEPXAAOLLMX
paboTocnocobHOCTb TEKCTOB.

[lpumep mcriosiHeHus.

3agaHa ceTb B ¢opme rpacuyeckoro obpa-
3a:
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I/IchopMaTmca U BBIYUCJ/IMTEJIbHAA TEXHUKA

Mpeo6pasyem ee B popmaTt .net n coxpaHmm pesynbtart
B ¢haiine figl6.net:

net figl6

trto [O,w[ p1 p3 ->
trti[Oo,w[ p1->p3
trt2[0,w[ p2 p3 -> p3
trt3 [0O,w[ p1 -> pl1 p2
plpl (1)

A BOT MOCTpPOEHHOE BpYYHYH [AepeBO AOCTMXXMUMOCTHU
A1 3TOU ceTu:
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I/IH(DOpMaTI/IKa W BbBIYUCJ/IMTEJIbHAA TEXHUKaA

My=(100)
f r3
Hln{ﬂﬂl] M3={1ml}}
"dead-end”
“ 3

My=(0wl) M =(100)
"old"

MS-{Dml}
"ald"
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M rpacd nokpbiBaeMocTu:

figl6.adr =10 x|

file: edit wiews  toole  help I,&.utDraw dismissl
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Yro6b1 ripoBeputh paboty [ tina B 3agavye aHamsa
AOCTVMXKUMOCTH U [TOKPBIBAEMOCTH,  [IPOBEAEM  C/IEAYIOLMNE
MAHNITYIISLMN

1. MpumeHsia npunoxenue tina.exe, noctpoum 6GuHap-
Hble npeactaeneHuns figlec.ktz u figlér.ktz rpacdos nokpbiBa-
€MOCTM M AOCTMXMMOCTU Ans ceTw figl6.net.

2. NpwumMeHsis npunoxenue ktzio.exe, noctpomm .aut —
npeacTaBiaHUs MOJSYUYEHHbIX MPECTaBNEHNI MHTEPECYOLWMX
Hac rpados.

3. MNpuMeHas npunoxeHne nd.exe, NOCTPOUM HeObXo-
AnMble rpaduku.

CrnipaBOYHbIE MaTepnasibl.

CTPyKTYpa [a/IbHEVLIErO COCTAB/IEHA M3B/ICYEHNSMU U3 OMUCAHUS
OnuMUA  MPUIIOKEHNI <nina.exe» u «ktzio.exe», KOTOpble HAOPaHsb!
bosee MesIkuM  LWPNPTOM U COMPOBOXAAIOTCS  Aanee  pycCKuM
11€PEBOLAOM, HAOPAHHBIM XXUPHBIM LPHUPTOM u  OO/IeE  KPYITHO.
llpegrionaraercs, 410 TaKo¥ CTu/ib YCKOPUT OCBOEHUE JIEKCUKU
npeamMeTHoy 06/1acTy.

HAEHBABBH BB AU HBUR BB R BB R BB R BB U R B R R B HHHR

tina - state space generation tool

Yactb MMM Tina, npegHa3HauyeHHasas AN aHaau3a ceTtei
MeTpn, nyTeM reHepupoBaHMA MNPOCTPAHCTBA COCTOSAHMIA,
npeacrassieHa npunoxxeHmem tina.exe.

®dopmMmbl o6palleHunn:
tina
[-h[help]
[-C(Ik|b) | -Cmn | -R |
-V | -Vq | -V(o|f]|I) tlist | -P |
-Q(p|blh) | -D | -F | -F1 |
-M(Im) | -E(]a) | -W(|m) |
-S(la) | -A | -U]
[-s n] [-c n] [-b n] [-t8s] [-m n]
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[-df | -bf] [-g |-p]
[-NET | -NDR | -PNML | -TPN]
[-v | -q | -\f2a\flut | -mec |
-bcg | -\f2k\f1tz]
[-Is] [-1t] [-sp n] [-tp n] [-wp n]
[infile] [outfile]

tina builds various state space abstractions for Petri nets and Time
Petri nets. It takes as input descriptions of a Petri net or Time Petri
net in textual (.net, .pnml, .tpn formats) or graphical form (.ndr
format of files produced by nd, .pnml with graphics).

«tina.exe» CTPOMT pa3/inuyHblie abCTpaKTHbie NpeAcTaB/ieHus
ANS NPOCTPaAHCTBa COCTOsAAHMIA ceTu MeTpu. OHa NpMHUMaeT B
KayecTBe BXoAa onucaHue ceTu B TeKkcToBoii (c¢opmar .net,
.pnml, .tpn) wunm rpaduueckoini ¢opme (cdopmar .ndr,
CO3AaHHbIN Cc NnoMolyblo nd.exe)

onuum
[-h|-help] HanoMuHaeT onuum.

Operating mode options:
OnuMu onepaumoHHOro peXxmma:

[-C] -Ck | -Cb]

Build the Coverability Graph of a Petri net (untimed, or with temporal
information discarded). Three heuristics are proposed:

Crpout rpad nokpbiBaeMoctu cetun [Merpun (c yuetom
BpeMeHHo# uHpopMmauum unu 6e3 Hee). MpepnaratoTca Tpu
3BPUCTUKM:

-Cb is as fast as -R below if the net is actually bounded, but may be
very slow if it is not;

-Cb ctonb e 6bicTp, kak —R , ONUCaHHbIN HUXKE, eC/in ceTb
AeACTBUTENIbHO OrpaHuYeHa, HO B NPOTUBHOM C/lyyae MOXeT
6bITb OUEeHb MefJIeHHa;

-Ck implements a heuristic closer to the original Karp and Miller
method, it may be very slow if the net is actually bounded, but

9
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unbounded places are detected as early as possible;

-Ck peanusyetr 3BpUCTUKY, 6GJIN3KYHO K OPUrMHasIbHOMY
metoay Karp and Miller, moxxeT 6bITb O4eHb MeAJIEHHOW, ecnu
CeTb B AEeACTBUTE/IbHOCTU OrpaHuuYeHa, HO HeorpaHUUYeHHble
no3vuunn BbiIBNSIOTCA HAaUCKOpeULLUM o06pasom;

-C behaves like -Cb until an unbounded marking is found, after
which it behaves like -Ck, detecting further unbounded places as
soon as possible.

-C Beget cebs kak -Cb , noka He HaliaeT Bce HeEOrpaHUYEHHble
nosuuumn, nocsie uyero Bepger ceba kak -Ck, BbigBnsAA
HeorpaHUYeHHble NO3ML UM CKopeiLuuM cnoco6omMm.

-Cmn

As -Ck, except parameterizes a marking threshold for unbounded
places (-Ck eqv. -Cm 0). With -Cm k, a place p becomes marked
with w in marking m' if some ancestor marking m of m' is such that:

(for any q)(m'(q) >= m(q)) and m'(p) > m(p) >= k.

Mopgo6Ho -Ck, A[ONONHMTENbHO NpPUHMMaeT napaMeTp B
KauecTBe Mnopora AN HeorpaHuuyeHHbix no3uuyuin (-Ck
akBuBaneHtHo -Cm 0). B cayyae -Cm k, nosuvuusa p
MapKMpyeTCcsl NOCPeACTBOM W B MapKMpOBKe M', eCniv Kakou-
nn6o eé NOTOMOK M MMeeT TaKyl0 MapKUPOBKY, YTO:

(ans Bcex q)(m'(q) >= m(q)) n m'(p) > m(p) >= k.

-R
Builds the marking reachability graph of a Petri net (untimed, or with
temporal information discarded).

CTpoMT MapKMpoOBaHHbI rpacd aoctmwxkumoctn cetun MNMetpm (c
yuyeToM BpeMeHHOoW uHdopmaumnm unm 6es Hee).

Infile
[-NET | -NDR | -PNML | -TPN]

Where the net is read. The input format is determined by
the file type, according to the table below. If absent or specified by "-
" the net is read on standard input in the format specified by the
input flag. If both an infile and some input flag are present, then
the format defined by the input flag supersedes that determined by
the infile extension.

OTKkyaa cumTbiBaetrca cetb. dopmaTt BxogHoro daiina

10
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onpepensieT BXogHo ¢popMaTt paboTbl NPOrpaMMmbl, COrjlIacHO
OueBUAHbIM NOJIOXKeHUsAM. B crlyyae oTCyTCTBMS MM NO 3HaKy
"-", ceTb CUMTbIBaeTcs M3 CTaHAapTHOro Bxopga B ¢dopmare,
onpeaeneHHoM BxogHou cneuundukaumu. EW  otpaercsa
npUopUTEeT, KOraa NpUcyTCcTByOT 06a cnara.

Outfile

File_name.ktz — 6uHapHbIii popmar tina

File_name.txt — TekcroBbIii popmMaT.

Where results are written. The output format is determined by
the file type, according to the table below. If absent or specified by
"-" then the net is written on standard output in the format specified
by the output flag. If both an outfile and some output flag are
present, then the format defined by the output flag supersedes that
determined by the outfile extension.

Kypa pomkeH 3anucbiBaTtbCs pesynbtar. ®dopmart
onpepensierca no BbixogHoMmy cnary (.ktz gna 6uHapHoro
Bbixopaa tina).

Mpumep. BoT copepxxmmoe bat-cbaitna ansi pasBepTbiBaeMoro
npumepa (dann figlé.net HaxoauTca B kaTtanore /tina/bin). B daiine
fig16.ktz Tenepb HaxoaAMTCA HYXHbIA HaM rpad NoKpbIBaEMOCTH.

<tof> tina -C figl6.net fig16.ktz <bof>
ktzio - conversion tool for transition systems
ktzio.exe NpUNoOXKeHUe, OcyllecTBasiollee B3aMHble
npeobpazoBaHne TPAaH3UTHbIX CUCTEM

BoT conepxxmmoe bat-baina ans passepTbiBAEMOro npumepa
(dbann figlé.rtz Haxoautca B kaTanore /tina/bin). B daine figl6.aut
Tenepb HaXoAUTCS HYXXHbIA HaM rpad MoKpbIBaeMoCcTU B ¢hopMe, KO-
TOPYIO MOXHO nepefatb «nd.exe» Ansi pucoBaHus.

<tof> ktzio fig16.ktz figl6.aut <bof>
( File_name.aut — CADP aldebaran ¢opmar.)

BoT conepxxmmoe bat-baina ans passepTbiBAEMOro npumepa
(cbarin figl6.rtz HaxoamTcs B kaTanore /tina/bin). B dainax figl6.XXX,
KOTOpble Ternepb BO3HWMKAIOT HaxXOoAAaTCS BCE HYXHble HaM MpeacTas-
NEeHMs.

<tof>

@echo off

tina -C %J1.net %1.ktz

ktzio %1.ktz %1.aut

nd %1.aut

<bof>
( File_name.aut — CADP aldebaran ¢opmar.)

11
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