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SMI++ (State Manager Interface) - 3TO MpPOrpamMMHas TEXHONOTUS AN§

pa3paboTkM W peanmsaumm pacnpepesieHHolx cucTtem ynpasneHusa. OHa
OocHOBaHa Ha koHuenuumn MeHepxepa KoHeuHbix ABTOMaTOB (State Manager),
nepBoHavanbHO pas3paboraHHoro B skcnepumeHTe DELPHI B CERN [1]. B
9TOM KOHUenuum peanbHas OQu3nyeckas CUCTEMA OMUCbIBAETCS C MNOMOLWbK
normyeckmx obvekToB, Beayumx ceba kak KoHeuyHbie AsTomaTbl (KA) wunu
NorMyeckme MawmHbl C KOHEYHbIM 4ucnom cocTtosaHunm FSM (Finite State
Machines). OpuruHanbHas wnaes W  peanusauus co3pgaHbl  H6naropaps
corpyaHnkaM CERN (M.Jonker, B.Franek, A.Vascotto and P. Vande Vyvre).

O6bbekTbl SMI++ MoryT paboTaTb B pacnpefesieHHOM CeTWM Ha WWPOKOM
Habope nporpaMMHo-annapaTHbiXx nnaTtdopm, BCE cCeTeBOe B3aMMOLENCTBUE
Npo3payHoO Ansf npuKNagHOro nMporpaMMMCTa WM OCHOBAHO Ha CeTeBOW
TexHonormn DIM [2,3]. O3TO pyKOBOACTBO MNpefocTaBnsseT o0630pHoe
onucaHne dyHkunoHana SMI++ m ero mMcnonb3oOBaHUA.

C Touku 3peHma npuknagHoro nporpammmucrta, SMI npeacrasnseT cobomn
Habop auHamuyeckmx 6Gubamorek (DLL) ¢ wuHTepbencamm ans  pasHbIX
A3blkOB nporpammmpoBaHuss (C, C++, Pascal, .. ), a Takke Habop
cayxebHbix nporpamMm (SmiSM, SmiTrans, SmiGen, ..), pacnpocCTpaHsieMbIX
no nuueHsum GPL.

Cuncrema SMI++ HammcaHa Ha C/C++, pgocTynHa B WMCXOAHbIX KoAax,
paboraer nog Windows, Linux, Unix. [lpyn HeobXogMMOCTM OHa MOXET
ObiTb nepeHeceHa U Ha pagpyrume nnathopmel. Ha cereBoM ypoBHe SMI++
nocTtpoeHa Ha TexHonorum DIM, koTopas 6asumpyercsa Ha cokeTax TCP/IP.

Cnctema SMI++ pocTynHa Ha camTe http://smi.web.cern.ch
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BeBepeHue

Mpobnema ynpaBneHuss GU3NYECKMMM YCTAHOBKAMKW, BKJAKW4YawwumMm B cebs
cucTeMbl cbopa  AaHHbIX WM CUCTEMbl  TEXHOJIOTMYECKOTLO  ynpaBrieHUs
ABNAETCH CJ/IOKHOM W KOMMJEKCHOW, B MepByW o4yepeab UW3-3a CJ/IOKHOCTMU
TpebyeMbix onepaumn ynpaBAeHUs, BKJAKWYaAWWMX CMeCb anmnapaTHbIX U
NMPOTrPaMMHbIX CPenCTB.

B TexHonorum SMI, peweHue 3apay ynpaBieHUs [OoCTUraeTcs Ha 6Hase
MeHeoxepa CocTosiHun (State Manager) (SM): ynpaBieHuMe 3SKCNEPUMEHTOM
nmntupyercs KoHeuHbiM ABTomaToM (KA unu FSM = finite state machine),
KOTOpbIM  MNpeACTaBNsieT  JIOTMYECKYKWw  MoAesnb  MNOBEAEeHUA  peasibHOTro
obopynoBaHMs, KOTOPbIM HAaAO YMNPaBASATH.

foMMMO Tak Has3biBaeMblX nNpouenyp ynpasieHuss nporoHoM (run control),
B OKCMNEpPUMEHTEe CyWeCTBYEeT MHOXEeCTBO Apyrux npoueayp, Tpebywowmx
OpraHM3auum U CUHXPOHMU3ALUMM LENCTBUA, BbINONHAEMbIX HE3aBUCUMbIMA
npoueccamMm U  YCTPOMCTBaMM, TakKuUX Kak KannmbpoBka, ynpaBieHue
annapaTypon, nepBoOHaydasbHasa HacTpomka wm T.p4. [loaxon SM MoxeT Takxe
MCNONb30BaTb BO BCEX 3TUX CHAy4Yasax.

B skcnepuMeHTe C OrpaHUWYEHHbIMM TpeboBaHUSAMU MOXHO PACCMOTPETbH
BO3MOXHOCTb  MCMNOJIb30BaHMA  6Gonee  NpPOCTbIX  MeTOAOB  yNpaBfieHUs
3anyckoM. MoHonuTHaa ynpaBnswwas nNporpamMma BMOJIHE MOXET CNpaBUTbCA
C >ToM 3ajaven, u3beras nepumopga obyyeHus, HeobxoguMoro pAns
npaBuUIbHOTO MCMNOJIb30BaHNSA SM. Tem He MeHee npevMylecTsa
ncrnonbsoBaHMa SM BNOMHE MOTYT OKYMNUTbLCSA B AOJCOCPOYHOM MNepcrnekTuse
faxe ans  Hebonbworo skcnepuMeHTa. AcnekTbl SM, KoToOpble crneayer

npuHNMMaTb BO BHUMMaHME, - 3STO €€ CMOKOCTb ANSA aganTauum K Pa3/2IM4YHbIM
Tpe6OBaHMﬂM, npucyuada M™MOAVYAbHOCTb MOAENN, HpMHﬂTOﬁ aonga  onncaHums
3KCnepmnMeHTa, TOT ¢aKT, 4yTO onmcaHue SKCNepMMeHTa Nnerko

Moam¢mumpyeTc9, ¢yHKHMﬂ CaMOAOKYMEHTNPOBaAHNA .

1 0630p MeHepxepa CocTosiHuM (SM)

MeHepxep cocTosiHuM (State Manager - SM) no cyTu npepcTaBnseT cobon
KOMMbTEPHYI CUCTEMY YMNpaBAEHUA 3SKCMNepuMeHToM. IkcnepumeHT (Habop
annapaTHbIX YCTPOWMCTB M NporpamMm) paccmaTrpmBaeTcss SM MCKAWYUTENBbHO
yepe3 KOMMNbHTEPHbIE MPOLECCH, NpeAHa3Ha4YeHHble AN OAHOW KOHKPEeTHOM
AesATeNnbHOCTM, Ha3blBaeMble aCCOUMUPOBAHHLIMM (CBSI3aHHbIMKM) MNpoueccamm
(associated process), WMeHyeMbiMWU NpoKeu (proxy - npegcrasurenb) (puc. 1).

OCHOBHbIM gencTBMeM, C MNOMOWbKW KoToporo SM MoxeT ynpaBAsTb
AENCTBUSAMU B  DKCMepuMeHTe, agnserca  obmeH  coobweHusMM  CO
CBA3aHHbBIMKM MpoueccamMm MNpoKCU. ITO OrpaHu4yeHue nossonser SM umeTb
eguHbIl MHTephenc C BHEWHUM MUPOM: KOHKPETHbleE MeXaHW3Mbl yrpaBieHUs
BbIMOJIHAKNTCSA MPOKCKU MNpoLeccamu.

SM MoxeT ynpaBNSATbCHA KOMaHAHbIMW COOBWEeHMSMU, CO34aHHbBIMM APYTLUMU
npoueccamu, Ha3blBaeMbiMM  MpoueccamMu  ynpasB/eHuUs. Micnonb3oBaHue
MHTEPaKTMBHOTO nMpouecca ynpaBaeHua AaABnseTcs  0bbl4HbIM  CNOCOBOOM
B3amMoaencTBusa ornepaTopa c SM.

SM BkwyaeT B cebs Moaenb pPasnnyHbiX aencTBum (action), KOTOpPblE
HeobxoanmMo opraHm3oBarTb, 4TO no CYTHU aBnsieTcs OonMcaHmneMm
skcnepuMeHTa. TakuM o6pa3oMm, 3ajavya CO3[4aHUA CUCTEMbl yNpaBAeHuUs
9KBMBaNleHTHa npobnemMe XOpowero OMNuUCaHUS SKCNEPUMEHTa C  TOYKMU
3peHnsa KOHTPOAMpPYEMbIX O06beKToB (object) W npoueayp, KOTOpble C HUMMK



BO34ENCTBYVIOT. Mporpamma SM aBnseTcs peanusaunen mopenu,
onpefeneHHon OnucaHuMeM SKCMepuMeHTa. JTO OnucaHue, CcAefNaHHoe
dn3smkom B TepMmHax s3bika SM, obpabatTbiBaeTcs uHcTpyMmMeHTamm SMI ana
co3naHusa State Manager 1 CBA3aHHLIX C HUM MPOKCU.

| Babvwsioncss

PucyHok 1. Cpepna okpyxeHus SMI

1.1 Mopenb o6bekToOB/CcoobWeHUm

Mooxon, NPUHATBIA AN MOAENUMPOBAHUA 3SKCNEpUMEeHTa, OCHOBaH Ha
O06BEKTHO-OPUEHTUPOBAHHON AEKOMNO3UUMKN. IKCNEPUMEHT OMUCbIBAETCHA C
TOYKM 3peHus 06BbEKTOB: obbeKkT (object) MOXeT HanNpAMYIo
COOTBETCTBOBAaTb KOHKpPeETHOMY 00bekTy B 3KcnepuMeHTe (Hanpumep,
«ra30BblM KNanaH 12»); OH MOXeT B PaBHOM CTeNeHW NpeacTaBnsATb cobomn
NOTUYEeCKyKw noacucTemy uam nwbyw abcTpakuvw, WCNONb3YEMYKW Npu
onMcaHuu 9KCMNepuMeHTa, npwu yC/OoBUU, 4TO OH MOXeT ObITb
naeHTMdnumpoBaH cyuecTsBuTenbHboiM (Hanpumep, «nporoH» RUN, «Tpurrep»
TRIGGER, «ueHTpanbHbin aeTtekTop» CENTRAL_DETECTOR).

Mo cornawenuw, umeHa SMI copepxaT naTuHCKMe OYKBbl, UMOPbI U 3HAK
nogvYepKMBaHUS, W HAYMHAKWTCH C OYKBbl MAM 3Haka nogvyepkmBaHus. WmeHa
HEe 4YyBCTBUTE/NIbHbl K PErUCTPY CMMBOJIOB. ITU COCNAWEHUS MOXHO OMUCaTb
wabnoHOM perynapHoro BbipaxeHus /[a-zA-Z_TJ+[a-zA-Z_0-97*/i.



O6bbekTHas ™Mogenb O6AM3KO COOTBETCTBYET Hawen CcobCTBEHHOM Moaenu
peanbHOCTM; MOS3TOMY 3SKCMEPUMEHT MOXHO OMNMCATb C TMOMOWbK TEX Xe
NOHATUN U TEPMMHOB, KOTOPbIE Mbl UCMONb3YEM, AYyMasi O HEM.

CnaBHbiM aTpubyTOoM o0ObekTa SABNSETCHA €ro cocTosAHue (state),
eOVHCTBEHHOEe, KOTOpoe BMAHO ApyruM obbekTam. CocTosiHMe — 3TO
nepeMeHHasi, KOTOpasi MOXeT nNpuHMMaTb Jwboe 3HavYeHne U3 Crnucka
3HAYEeHUN, nepeyncneHHolx paspaboTumkamm. O6bIMHOM NPAKTUKOM SABNSETCS
onpepeneHve  3HayeHUn, COOTBETCTBYWWMX MpuaaraTesbHbIM, KOTOpble
MOTYT VYTOYHATb UMA o0b0bekTa (HanpuMep, O0OBbEKT «3aMnyCK» MOXeT
HaxXoAMTbCA B OAHOM U3 COCTOSAHUM KAKTUBEH», «HEAKTUBEH» WU
«npuocTaHoBneH» - active, dormant, paused). 006beKT BO34eNCTBYET Ha
Apyrve oOObeKTbl, MOCbiIas WM KoOMaHgHble coobuweHuss. KOMMYHMKALMOHHAaA
ceTka, CBsA3biBawwas OObEKTHI, HeceT B cebe rnobanbHbIM MNOTOK
ynpaBneHms B cucteme. 0OnATb xe, 3Ta MoOAENb B3aMMOLEWCTBUA Mexay
obbeKkTaMM OTpaxaeT Hawy abCcTpakuMw peanbHOCTM. ITO MNO3BOJSET
OOQHOBPEMEHHO BbIMOJIHATbL OMepauMmM U Pa3BMBATb MHOXECTBO MNOTOKOB
ynpaBieHns.

1.2 MNoBepeHue ob6bBEKTOB

O6bvekTbl (object) BeayT cebss KaK KOHe4yHble aBToOMaTbl. lM3meHeHune
cocTOSsHMS (state) BbiI3bIBAETCHA NONyYeHMEM KomaHApl. [locne npuHATKUSA
KOMaHAa 3anyckaeT BbinonHeHne pencteusa (action); 3STO B KOHEYHOM
WTore npekpawaeTrcs, korga oO6bEeKT [OCTUraeT HOBOLO YCTOWYMBOTLO
cocTosiHMa . [lencTBme onpepensieTrcs TCNarosoM, TMPUMEHUMbIM K  MMEHMU
obbekTa (Hanpumep, o06beKkT «3anyck» (RUN) MoxeT BbinonHATb nwboe wm3
OENCTBUIA  «3aMyCTUTb» start, «NPUOCTAHOBUTb» pause, «NPOAO/IKUTb
continue W «OCTaHOBUTb» stop). CooTBeTCTByWWaA KOMaHAa onpeaenseTcs
TeM Xe TNarosoM, KOTOPbIM MOXHO pacCMaTpuMBaTb KaK WCMONb3yeMblil B
NOBENNTENIbHOM HAKJ/IOHEHUN .

llencTBne cCoOCTOUT U3 MOCAefOoBaTENbHOCTM onepauumn, 3ahaHHOM Ha
asbike SML (state manager language) CHOUCKOM WHCTPyKuuMn. [lo cyTu, OHU
obiBaT aByx Tunos: DO mu IF. DO — wuwHCTpyKuMa, nNOCblIawwas KOMaHAay
apyromy obbvekty; IF — 3TO MHCTpyKUMA, KOTOpas OUEHWBAET JIOCMYECKYVI0
GYHKUMIO COCTOAHMM ApYyTLMX OObEKTOB W [enaeT YCAOBHbIM Nepexos B
3aBUCMMOCTM OT pe3yabTaTa. [loka o00beKT BbINONHAET A[eNCcTBUME, €ero
COCTOSIHWE PaBHO, W HUKAKME [aNbHENWMe KOMaHAbl He NPUHUMAKTCA [0
Tex nop, noka pAgencreve He OyaeT 3aBepweHo. KoHeyHoe cCoOCTOSAHME,

OOCTUraemoe nocne BbIMOJIHEHNSA nAencreua, MOXEeT  3aBUCETb  OT
pes3ynbTaTOB MNPOBEPKM COCTOSAHUA APYTLUX OOBEKTOB.
KoMaHgoa — He eOVHCTBEHHbIM Cnocob WHUUMMPOBATb AENCTBUE: €ro

MOXeT CNpOBOUMPOBATb M3MEHEHME COCTOSAHUA ApPYroro obbekTa; 3TOT TWUN
3aBucMMOCTM onpepensercs B sa3bike SML npepnoxeHnem WHEN.

1.3 BsaummopencreBme ¢ BHEWHUM MUPOM

SM B3awumogencTByeT C ApyCMMKM npoueccamMum MNOCpeacTBOM OOMeHa
coobuweHnsammn. [lpouecc ynpaBaeHMA MOXeT rnocnaTb coobuweHne nwbomy
obbekTy; SM oTnpaBnseT KOMaHAY U MHULMUPYET AeNCTBUE.

Mpokcu (proxy) BuaHbl SM uyepe3 o06bekT ocoboro (accoumMmpoBaHHOTLO
MAN  CBSA3AHHOTLO) TWNa B OMNUCAHUMM  DKCMNEepUMEHTa, NMOMEYEeHHbIN
cooTBeTCTBYWWNM aTpubyToMm (associated). OHM OTAMYAKWTCA TEM, UYTO He
MOTYT CAaMOCTOSITE/IbHO BbIMOJHATb HUKakux gencteun SML: KomaHaa,
noNyyYyeHHass aCCOUMMPOBAHHbBIM OOBLEKTOM, OTNpPaBAsSeTCsi COOTBETCTBYHWEMY
NMPOKCM ANa HEeNnoCpeACTBEHHOLO BbiNnOAHeHMsA. W HaobopoT, wW3MeHeHue



COCTOSIHUS, npoucxopsiwee B o0b6bekTe, KOHTPOJMPYEMOM MPOKCU, TOYHO
OTpaXaeTcs CBSA3aHHbIM C HWUM OObekTOM. AccouMMpOBaHHbIE OOBEKTbHI U
CBAA3aHHbIE C HWUMWU MPOKCU ABASAKWTCH MNOCPefHMKAMWU Mexay peanbHbiM MUPOM
(annapaTtypon) u norudeckonm wmogenokw SM. AccoummpoBaHHble OOBEKTHI
(associated object) BHYTpM SM  ABNAKTCS areHTamMu, MNO3BOJANWAMMY
ynpaBnsiTb BHewHuM wmupoMm. CBA3b Mexay SM v gpyrumm  npoueccamu
ncnono3syer 6aszosbit naker DIM [2,3]; nNO3TOMYy ecTeCTBEHHbIM 06pa3oMm
nogoepxmBaeTcs pacnpeneneHHas reTeporeHHas MHOTOMalWWHHAasA
KOHburypauma. B Takom cpepe Ha oAHOM M3 MawumH paboTaeT oOAuH
npouecc SM, a pAgpyrme npoueccbl MOTLYT BbINOMHATbCA Ha nwbon A[pyron
MaWwuHe B KOHbUrypauun. ba30Bbll KOMMYHUKALMOHHbLIA MakKeT WCNONb3yeT
cornaweHuna ob mMeHax AN NpaBUAbHOM ajapecaumu yAaneHHbIX OObEeKTOB.
HezaBucuMo oT npuHATON dusmyeckom kKoHourypaumm (OAHOMAWWMHHAA WU
MHOCOMAalWMWHHAsA) B CUCTEME MOXHO 3anycTuTtb 6onee opgHoro SM. 3To
AOCTUTaeTCsa pas3fefleHMeM CUCTEMbl Ha [AOMEHbl, KaK OMMCaHO B Cheayuuwem

N

PucyHok 2. Bsaumopgencteue SMI C BHEWHUM MUPOM.



1.4 JlomeHbl MeHepxepa cocTosiHun SM

lomeH (domain) onpepenser o6nacTb BUAMMOCTM MMEH CBSA3aHHbIX
obbekToB. [lockonbky apgpecauns coobweHun Mexagy SM w  gpyrumm
npoueccamMm OCHOBaHa Ha KWMeHaxX O00beKToB, [AOMEH yCTaHaBIMBaAEeT
CpaHMUbl  NPOCTpaHCTBa  ynpaBneHus  SM. JTO [OCTUraeTcs NyTeM
NMPUCBOEHUSA WMMEHU KaxAoOMy [AOMeHy. 3ajayer KOMMYHWMKALUMOHHOTLO MnakeTa
ABNSIETCA WCNONb30BaHME [OMEHHOLO WMeHuM U obpaweHne K NpaBUIbHOMY
obbekTy, yKa3aHHOMY  napon  OOMeH-06bekT. JomeHHas  cTpyKTypa
HakfnadblBaeTCsi COBEPWEHHO NpO3padHO; OnucaHWe DSKCMNepuMeHTa He
COLAEPKMT VYMNOMMHAHMA [OMEHA, W CBA3aHHble MNPOLECCbl HEe HYXAAnTCca B
KakoM-nmbo crneumanbHOM KoAe ANA ero ykKasaHusa.

KoHuenums pomeHa MoxeT ObiTb NpuUMeHeHa, HanpuMep, K Cay4aw ABYX
SM, paboTawwMx Ha OAHOM MaWMHE; OAWH MOXEeT TeCTUPOBaATbCHA, a ApPYLou
ncnonb3yeTcs Ana ynpasneHma paboumm npoueccom. PasgeneHue cucTemsl
nossonsetr wmnzbexaTb nomex, korga SM obpawawTcs K pasMYHbBIM MPOKCU-
cepBepaM C OAVMHAKOBbIMU MMEHaMW .

Mo cornaweHmam SMI, nyTtm (NonHble wMMeHa) OOBEKTOB C Y4YeTOM
AoMeHoB BbirnagaT kak  DOMAIN: :0BJECT, wHanpumep, EGP::LOGGER -
obbekT LOGGER B pomeHe EGP.

1.5 Uepapxusa pomeHoB

Ccbinkn MOTYT OblTb YCTAHOBMEHbl MexAy OTAEeNbHbIMA [OMeHamu, 4YTOobbl
obecneynTb onpeneneHHyw cTeneHb BuamMocTm mexay SM (puc. 3).

JTOT TWUMN OTHOWEHWA MOXET OblITb TONIbKO Mepapxuyeckum; Benombin SM
He 3HaeT, KeM OH ynpaBnsieTcs, B TO BpeMs Kak Beayumin SM pomkeH
3HaTb, Kakum BegombiM SM OH ynpaBnseT, MNOCKONbKY OH MOXeT ynpaBiATb
6onee yem ogHMM opgHoBpeMeHHO. CcCbiIKM MOTYT ObiITb YCTAHOBJ/IEHbI TOJIbKO
B OMpefeneHHblX TOo4ykKaxX MNoAYMHEHHbIX SM. 3TuM  TO4YKM  ABASAKTCA
obbekTamMm, MnoMevyeHHbiMM aTpmbyTom visible: oHM NO3BONSAKWT BEAOMOMY
SM GbiTb BMAMMbIM aApyruM SM kak cBsiZaHHbIM npouecc. CnepoBaTenbHO,
rnaBHoim  SM  MoxeT 00bSABUTb acCCOUMMPOBAHHbIN 006bekT (B CBOEeM
cOBCTBEHHOM [AOMeHe), KOTOopbi 6yaeT MMUTUPOBATbL MNOBeAEeHMEe BUAUMOTO
obbekTa B ApyroM paomeHe. Bce komaHApl, HamnmpaB/ieHHble Ha CBSA3aHHbIN
obbeKkT, OyayT OTNpaBA€Hbl Ha BWAUMBIN OOBBEKT, U M3MEHEHUS COCTOSHUSA
BnammMoro obvekTa 6yAyT BOCNpPOM3BEAEHbl aACCOUMUPOBAHHBIM OOBLEKTOM.
JomeH HeobxoamMMO yKasbiBaTb Mpu obpaweHun K BUOMMOMY OObBEKTY,
MOCKONbKY B Pa3HblX AOMEHaX MOTYT HaXOAUTbCS BuAMMble OObEKTbl C
OOMHAKOBbLIM MMEHEeM; 3TO JAOoCTuraeTcs nyTem npedukca WMMeHUM obObekTa C
MMEeHeM [OMeHa, KOTOpble Ppas3fensiuTcs ABOMHbIM ABoeTouymeM (Hanpumep,
2::A o3HavaeT obbekT A B OOMeHe 2).

[pyMepoOM NpPUMEHEHUS 3TUX QYHKUMA ABNSAETCSH SKCMNEPUMEHT, COCTOSWWUMN
n3 noacuctem (Hanpumep, [OeTEKTOPOB), KOTOpble MOXHO 3anyckaTb
HE3aBUCWUMO: UMM [OOMXKHbI YNpPaBnAsTb oTaenbHole SM. B  koHue 3Tana
HaCTpOMKM ABe noacucTembl 6yayT WMHTECPUPOBAHbI, W 3SKCNepuMeHT 6yaeT
3anyweH Kak eaumHoe uenoe. HeT HeobxogmmocTu  MoAMGUUMPOBATHL
ncxogHole SM: MM MOXeT ynpaBAsiTb TPETUN.

B TepmmHax asbika SML B3ammogencTeBme [OMEHOB MNPOUCXOOAUT MPUMEPHO
TakK.

B danne domain2.sml copepxuTca onucaHume obbekTa A:
object: A
state: ON



Domain 2 Domain 3
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PucyHok 3. Wepapxus pomeHoB SMI.

AHanornyHoe onucaHme cogepkutcs B G(anne domain3.sml. OnucaHue
06BbEKTOB ABNSAETCHA COAEPXKATENIbHbIM, T. €. COAEPKUT peanmsauumi B Buae
koga (umHcTpykumn SML).

B danne domainl.sml pomMeHa BepXHEro YpPOBHSI COLEPKUTCA OMNUCaHue

accouMmpoBaHHbIX OObEKTOB B BUAE:
object: 2::A /associated
state: ON

object: 3::A /associated
state: ON

AccouunpoBaHHble 06bekTbl MMewT uMeHa 2::A mn 3::A cneuvanbHOroO
BMAa, coaepxawero B cebe ccbinKy Ha AoMeH. OHM [JOMKHBI MMETb TaKom
Xe Habop COCTOSSHMA U OENCTBUIA, KAaK MCXOAHble OObEKTbl, HO HE AOJIKHbI
MMEeTb KoAa peann3auum, T. K. WX JIOTMKY peanusywT ob6beKkTbl, C
KOTOPbIMM OHU accoummpoBaHbl. Takum obpaszom, norumyeckun obbvekT (A B
AoOMeHe 2) MOXeT WMeTb «aBaTapa» (3amMecTuTenss) B [ApYLOM [OMeHe
(2::A B pomMeHe 1), KOTOpbIM NpeaACTaBnsieT NOBeAeHWe BeAOMOrO [AOMEeHa
(noacuctembl) B BepyweM pgomeHe (cucteme). [lpn sTOM B KOAe
domainl.sml ccbiika Ha npokcm obbekT 2::A nosBnedyer 3a cobow
obpauweHne Kk obbekTy A M3 gomMeHa 2 (4epe3 BHYTpeHHMe cpepcTtsa SMI).



1.6 MpoekTnposaHne cucrTembl ynpasneHus (0630p)

[MpyuMeHeHne koHuenumi SM K SKCNEepUMEHTY AO/MKHO COCTOATb M3 psada
waros, B XO4e KOTOpbIXx MNpobneMa ynpaBfieHUs MOCTENEHHO CyXaeTcsa [0
yNpaBASiEMOTCO YPOBHSA CJIOKHOCTMU.

Mpexne Bcero, cneayeT VykasaTb, B KakUX WWPOKMX obBnacTsx
HeobxoAMMa  Hes3aBuMCMMas  ynpasadwwas  AesTeNbHoCTb  (He3aBuUCUMas
o3Hayaer, YTO obnactu MOTYT  YNpPaBSTbCSH He3aBUCUMO, HO

B3aMMOAENCTBME MeXAy Pas3/IMyHbiMM 0O6NnacTaAMM HE WUCKIKNYaeTCa); OTwH
obnacTm B KOHEYHOM WUTOre CTaHyT pAgomeHamm SM. [lpumepamm 3TUX
obnacTten B 3KCMEepUMEHTE ABASAKNTCA «ynpaBieHWe nporoHom» (run control)
nnn  «ynpaBneHne pgeTekTopoM» (detector control); €ecCnM annapaTtypa
COCTOUT W3 HECKOJIbKUX AEeTEeKTOPOB, KaXAblh U3 HUX MOXET MpUHALNEeXaTb
He3aBMCMMOMY gaoMeHYy SM; 0COOeHHO C/NOXHas [EeSTENbHOCTb MOXET ObiTb
pasgeneHa Ha OTAe/lbHble [AOMEeHbl; COrJlaCOBaHHOE BbIMOJIHEHME BCErO
SKCNepUMEHTa MOXeT noTpeboBaTb MNEPEKOMNOHOBKM 3a4ad C MNOMOLWbK
nepapxmyeckom CTPYKTYPbI, OXBaTblBaWeEMN HECKONbKO [LOMEHOB .
CywecTByeT wupokas cBobopa BbIbOpa, HO BaxHO, 4YTOOb Kaxaas obnacTb
Oblla TecHO cBsA3aHa C o0O0bekTaMu wWAM TCpynnaMum LENCTBUA, KOTOPbIE
MMEKT 3HayeHWe B KOHTEKCTe 3KCrnepuMeHTa. 3aTeM A7 Kax[aoro AOMeHa
SM cnepyeT onpenenuTb, Kakue DNeMeHTbl SABAAKWTCA YApaBiseMbiMU: 3TO
peanbHble OOBEKTbI, KOTOPbIMA MOXHO VYMPaBASATb C MNOMOWbKW KOMaHA4 U
KOTOpble CnOoCO6HblI MPUHMMATb COCTOSIHME; AONA KaXAOTO W3 HUX [OJKHA
ObiTb MpepocTaBseHa CepBMCHas nporpamMMa, KoTropas 6OyaeT ynpaBnsaTb
BCEN [esTeNbHOCTbW, CBSA3aHHOM C 3TWM OOBEKTOM, B COOTBETCTBUU C
MHCTPYKUMAMK, nonyyvyeHHbiMn SM (nporpamma 6yaeT cBfizaHa C OObLEKTOM B
SM). 3OkcnepuMeHTaTOpaM MOXET OKa3aTbCs MNOJIe3HbIM ONpeaenuTb Apyrue
06beKTbl, CBA3aHHbleE C JOrCMYeckuMun obbekTaMum (Has3biBaeMmble B [aHHOM
pYyKOBOACTBE NOTNYECKUMU obbekTamum, a He aCCOLUMNPOBAHHBIMU
obbekTamn), 4TOObI NPpeACTaBUTb  Pa3/iMyHble  PEXMMbI npoBeaeHus
skcnepuMeHTa (Takume Kak «Ccbop pA[aHHbIX», «KanubpoBka» W T.4.). W
T.4.) wan Habopbl 6onee nNpocTbix 06bEKTOB (TakKMX KaK «UeHTpanbHbIN
AEeTEeKTOpP», KOTOpbIi, HanpuMmMep, MOXeT OblTb «TCOTOB», KOrAAa COTOBbl BCe
KOMMOHEHTbl peanbHOTO LEeHTPalbHOTO AeTeKTopa).

Mooenbo noBeaeHuMa paHHOM obnacTtm [omkHa ObiTb chopMynmMpoBaHa B
Buae nporpamMmbl SM (OOblYHbIN TEeKCTOBbIM Galrin, KOTOPbIN MOXHO HanNuUCaTb
B nwbom TekcToBOM pepakTope). CywectByeT npocton a3blk SML (state
manager language), KOTOPbIA COLEPKAT BCe MNPUMUTUBLI, MNOAXOoAsWME AN
aTon uenu (CM. npumep Ha puc. 4).

Mporpamma SM onucbiBaeT npeaBapuTeNbHO oOnpeneneHHole O6BbEKThI,
COCTOSIHMSI, KOTOpble OHM MOTLYT MNPUHUMATb, W KOMaHAbl, KOTOPbIE OHMU
NMPUHUMAKT B KaXAOM COCTOAHMM. 3aTeM L[EeNCTBUS, TCeHepupyembie Kaxaown
KOMaHAOM, [AO/MKHbI ObiITb OMMWCaHbl: OHUM COCTOSAT U3 MNOC/eA0BaATENIbHOCTM
MHCTPYKUMA,  Kaxhas WHCTPYKUMSA SBNSAETCA  UCMOJIHSEMbIM  ONepaToOpOM
A3blka onucaHma skcnepumeHTa. OCHOBHLIMM TUMNAMU UMHCTPYKLUWA SBAAKNTCS
DO v IF. DO — wuHCTpyKUMSA, nNOCbiNawwas KoMaHay ApYyroMy o06bekTy W,
cnepoBaTenNbHoO, nos3BonswwWas ynpaBnsaTb npoLeccom nepapxmyecku
3aBuUCuMbIX obbekToB; IF — 3TO MWHCTpyKuUMA, KOTOpas [AOMNyckKaeT
YC/IOBHOE BETBJ/IEHME MO COCTOSIHUKW ApYILuX ob6bbekToB. KOHEe4YHO, B A3blKe
paspelweHbl JIOTMYECKUE BbIPAKEHUSA, OTHOCHAWMECH K COCTOSHMIO MHOLUX
obbekTOoB. f3bik Takxke cogepkmT onepaTop WHEN, koTopein nossonser SM
WHWUMMPOBATb  AENCTBME MNPU  HEe3arnpoweHHOM  WU3MEHEHWU  COCTOSIHUA
obbekTa. CepBUCHble NPOrpaMMbl TaKXe [AO/MKHbl OblTb MOACOTOBMAEHbI (Ha



APYTCUX A3blKaxX MNPOrpamMMUPOBAHMUA): OHM ABAAKTCA nocpegHukamu (proxy)
B TEPMMHONOTCUM, MWCMNONb3YEMOM B [AHHOM PYKOBOACTBE. IJTWU MNPOCPAMMb
paboTawT Ha annapaTe NpW  MNOJYYEHUMM  KOMaHAHbIX coobweHun. Ux
noBefeHMe [OO/MKHO OblTb MNpPeAcTaB/NIEHO KOHEYHbIM aBTOMAaToM. [eHepauuu
Koda, PpeanuMs3ywuwero KOHEeYHblh aBTOMAT, MNOMOraeT Habop WHCTPYMEHTOB
SMI; cCc 5>ToM uUenblw NOBeAEeHME CBA3AaHHOTO O0ObeKkTa [AO/MKHO ObITb

MOMIHOCTbK  OMNMCAaHO  CBEepxX  TOroO, 4yTo 06biMHO  TpebyeTcs SM.
OyHKUMOHaNbHasA 4acTb CepBUCHOM NPOTrpPaMMbl ocTaeTcs 3a
nporpamMMMcTOM, CBfiI3b C nporpammon SM obecneumBaeTrcs Habopom

onbnnoTeyHbix nognporpamm (cm. [lpunoxeHune 2,3).

object : RUN
state : IDLE
action : START
do BEGIN EVT BUILDER
if (EVT_BUILDER in_state READING) then
do ACTIVATE DATA_LOGGER
move_to ACTIVE
else
move_to ERROR
endif
state : ERROR
action : RESET
do RESET EVT_BUILDER
move_to IDLE
state : ACTIVE
when (DATA_LOGGER in_state END_OF _TAPE) do STOP
action : STOP
do END EVT_BUILDER
do DEACTIVATE DATA_LOGGER
move_to IDLE

object : DATE_LOGGER/associated
state : AVAILABLE
action : ACTIVATE
state : WRITING
action: DEACTIVATE
state : END_OF_TAPE
action : DEACTIVATE

object : EVT_BUILDER/associated
state : IDLE
action : BEGIN
state : READING
action : END
state : ERROR
action : reset

PucyHok 4. [llpumep nporpammel SML.

JTan peannsaumm COCTOUT M3 reHepauum SM (OAHOTO WMAM HECKONbKWUX)
M BCeX CBA3aHHbIX npoueccos. OnucaHue SM Ha sa3bike SML npeobpasyeTcs
B MPOMEXYTOYHbIN  06beKTHbIM  dopmaT  (*.sobj), KOTOPbIN 3aTeM
CYMTbIBAETCH BO BpeMsA BbiNOAHEHUA obwuMm MexaHmsMoM SM, KOTOpbIM



co3pgaeT 3K3eMnnsApbl Bcex obbekToB SMI w©n ynpasnseT w™mozenow SM.
CkeneTbl (nNpoTOoTUNbl) NPOKCU (proxy skeleton) TakKke TCEeHEPUPYHNTCH U3
onucaHma SM.

CncTeMa BpeEMEHWU BbIMOJIHEHMSA COCTOUT M3 OLHOTCO CEPBEPHOTrO NpoLecca
SM (nporpamMmMa smiSM.exe) Ha Kaxgpih gomeH SM M Bcex ero mnpokcwu.
Mopsaok akTuMBauUMM HE UMeeT 3HaYeHUsA, TMOCKOJIbKY MexXaHW3Mbl, C
noMolWb KOTOpbIX SM M ero napTHepckue npouecch y3HawT Apyr O Apyre,
HEe 3aBUCAT OT TOrLO, KTO 3anNyCTWU/CH MNEPBbIM.




2 OnumcaHue sas3bika SML

ObbekTHas MoAeNnb DSKCNepuMeHTa OnucbiBaeTcs C nomouwbk State
Manager Language (SML). O3TOoT 43blk no3BonseT nNoapobHO OMNUCbLIBATbH
06beKkTbl, TaKMe KakK WX COCTOSHUSA, [ENCTBMA U CBSA3aHHbIeE C HUMMU
ycnosusi. OCHOBHbIMU XapaKTEPUCTUKAMW DTOLO A3blKa SABASKTCSH:

* Jloruka KOHEYHOrO COCTOSIHUA
06bvekTbl (Object) onucbiBawTcs kKak KoHeuHble ABTomaTbl (Finite
State Machine - FSM). EauHcTBeHHbM aTpmbyTom obbekTa FSM
ABNsAeTcA ero cocrositHue (state). KomaHApl, OTNpaBJ/iEHHblE
06beKkTy, Bbi3biBAWT pencTBuA (action), KOTOpble MOTYT MPUBECTU K
MW3MEHEHUK €rO0 COCTOSAHUA.

* [locnepoBaTenbHOCTb AENUCTBUM
[lencTBmne Hap abCTpakTHbIM OObLEKTOM 3ajaeTcs
noCnefoBaTENbHOCTbI MHCTPYKLUUA, B OCHOBHOM COCTOSWEN U3
KOMaHZ, MNOCbiIaeMblX APYTCMM 0ObeKTaM, M NOTMYECKUX MPOBEPOK
COCTOSIHMA ApyruMx obbekToB. [lencTBMSA Had KOHKPETHbIMM OObEKTaAMMU
OTNpaBNANTCA B BuAe coobweHun npoueccam ynpaBieHus
ApanBepamu.

*  ACHMHXPOHHBIN PEXUM
HeckonbkKO AENCTBWIA MOTYT BbINOJHATLCA MapainenbHO: KOMaHAa,
oTnpaBneHHas obbekTom A obbekTy B, He npuocTaHaBnMBaeT
NOCNefOBaTENbHOCTb MHCTPYKUMA obbekTa A. Tonbko npoBepka
obbekTOM A cocToAHMSA obbekTa B mpuocTaHaBnuBaeT
NnoCNefoBaTENIbHOCTb MHCTPYKUMA obbekTa A, ecnu obbekT B Bce
ewe HaxoAUTCH B MNEPEXOAHOM COCTOSIHUU.

* AI-nopo6Hble npasuna
Kaxabim 00beKT MOXeT 3ajaBaTb JIOCMYECKME YC/IOBMS Ha OCHOBE
COCTOSIHMM Apyrux obbekToB. Korga OHM yAOBAETBOPEHbI, OHMU
BbI3OBYT [AENCTBME Ha JIOKA/NIbHOM 00bekTe. 3TO obecneymBaeT
MexaHM3M oTBeTa 0b6beKkTa Ha He3anpoweHHble U3MEHEHUS COCTOSHWUS
ero cpegsl.

2.1 AndaButr u mnpeHrupmkaropnol SML

Ona nocTtpoeHua BbipaxeHun SML MCNONb3YHWTCA CWUMBOJbLI NATUHCKOTO
anpasuTta [a-zA-Z], uubpbl [0-9], 3Hak noayepkumBaHua [_], a Takxe
CUMBO/JIbI [:{3},"]. CumBonbl [1#] MCMOJIb3YKTCA B KayecTBe
KOMMEeHTapueB. NoeHTudnkaTopsl [LOMEHOB, K/accos, 0b6beKkToB,
COCTOSIHWA, [OEeNCTBUA U APYTCUX SNEMEHTOB wunu cyuwHocTen (entity)
coaepkaT naTuHckume OykBbl, UMPbl M 3HAK MNOAYEPKMBAHUA, WU HAYMHAKTCSH
OykBbl WMAM 3Haka nopavyepkmBaHus (HO He C  uudpsl), YyAOBIeTBOPSAA
wabnoHy perynspHoro BblpaxeHus /[a-zA-Z_TJ+[a-zA-Z_0-9]/i.

2.2 KomMMeHTapum n pacumpeHHblit cuHTakcuc SML

KommeHTapumn B sA3bike SML oTpensawTcsa cumBonamm ! wmnu #. OgHako,
nockonbky dannel SML wuvcnonb3ywTCcs KakK e€eauHbIl UCTOYHWK Koja Ans
NCMOJIHEHUS CepBepa M KAMeHTa, obcnyxkmBawwero rpadmyeckun unHTepdenc
GUI, B KOMMEHTapuaX MOXHO XPaHUTb  AOMNOJHUTEsNbHblE  MapaMeTpbl
06beKTOB U COCTOSIHUI, KOTOpble PacCCMATPMBAKTCSA KaK KOMMEHTapwuu
cepBepoM, HO obpabaTbiBawTCa KAMEHTCKMM kKoaoM GUI. 3Tu cornaweHus
06pas3ywT pacwmpeHHbin cuHTakcmuc SML.



B pacwwmpeHHOM cuHTakcuce SML 60e3ycnoBHbIM KOMMEHTapUEM SBASieTCS
TO/IbKO TekCT nocne cumBona #. B To xe BpeMa KOMMeHTapuu,
OTAENeHHbIn CcuMBOIOM !, MOXeT CAyKMTb [ANS 3a4aHusA  AOMNOJHUTENbHbIX
napameTpoB (onuun, aTpubyTOB) KAMEHTA, B BWAE BbIpaXKEHMUSA:

Iname: value
anga napamMeTpa C MMEHEM name "M 3HayveHuneMm value.
Hanpumep:

object: LOGGER /associated
state: OFF !color: Silver
# 3apaeT cepbi (silver) uBeT (color) cocTosiHMA

PacwupeHHbIn CUMHTAKCUC MO3BONSET PACWMPATb BO3MOXHOCTM 6a30BOTO
asblka SML, He Hapywas ero npaBsuan, U B TO Xe BpeMa 3ajaBaTb
Heobxoamumble ANA  KJAWMEHTCKOM 4acTu napameTpbl. CoBMeweHue kKopda
cepsepa u knaneHta SML B ogHOM danne wumeeT 6onbwMe npeumylecTBa C
TOYKMN 3PEeHUs COXpaHeHWsi HEeNpPOTMBOPEYMBOCTWM W LESOCTHOCTWM MNpoekKkTa,
T. K. Npu pasgeneHunm npoekTa Ha HEeCKONbKO pa3Hbix (annoB BO3HMKAET
npobnema CUHXPOHU3aLUN BEepcun, KoTopas MOXeT npuBecTu K
AOMNONHNTENbHbIM OwMbKaM (HecornacoBaHHOCTM KOAa CepBepa U KIAMEHTA).
EAWMHBIN MCTOYHMK KOAQ YyCTpaHsAeT 3Ty npobnemy.

B HacToswee Bpema B kogae SML npumeHswTca chnepywowme onumu,
cnyxawme nna opraHmsaumm rpadpuyeckoro mHrepdpenca (GUI):

HABHABHABHHBHHAHHABHABHABHABHABHHABHHAHHABHABHABHABHABHABHHBHHABHABHABHABHABHARH

# |lvisible: v - Onar BupgmmocTu pencTeun (v=0/1) B MeHiw.

# lcolor: c - UBeT (c) AnA oTobpaxeHWs COCTOSHUS .

# Ipanel: p - WmMa naHenm (p), T. €. OKHAa MHEMOCXEMbl AAaHHOLO ObObekTa.
# ltitle: t - 3aronoBok (t) Ans oTOOpaxeHUs WMMEHU WU COCTOSIHUSA.

# lbusy_title: t - 3aronoBok (t) ona orobpaxeHusa cocTosiHus BUSY.

# lbusy _color: c - Ueet (c) ans oTrobpaxeHusa cocTosiHusa BUSY.

# lconfirm: c - Onar (c=0/1) noaTBepXAEHWS ONS BbIMOJHEHUA OENCTBUS .

HHHRABHHHHRBBHHHHARBBHHHHARBBHHHHRABHHHHRRBHHHHRBBHHHHARARBBHHH AR A BHHH AR R BB HHHRABHHH



2.3 [leknapaTuBHble BbipaxeHuss SML

e (Class

* Object

* ObjectSet
e Action

e Function
« State

[leknapaTuBHble BblpaXeHMS OTAMYAKWTCHA TEM, YTO OHM CO34AKNT SEMEHTHI
cTpykTypbl SM (06bekTbl, Habopbl OOBLEKTOB, COCTOSHMSA, AEUCTBUA) AN
nocnepywwero WUCNoNb3oBaHMA BO BpeMs paboTol MeHepxepa KoHeuHbIX
AsTomaToB - SM.

2.3.1 06baBneHune CLASS

OopmaT ObObABNEHUS :

class: class-name [ /associated]

JTO0 o06bsSiBNEHME WUCNONb3YyeTCcs AN OnucaHMa npoToTuna obbekTa -
rpynnbl  OAHOTUMHbLIX  OOBEKTOB. OnucaHmMe  rpynnbl  HayMHaeTcs C
obbsBNEHMUA knacca, B  KOTOPOM  TakKXe  YKa3blBAaWTCS  HEKOTOpble
XapakTepucTmkm obbekToB. Cpa3y Xe [AOMKHbl CNefoBaTb BCe BblpaXeHus,
Kacawwmecs rpynnbl obbekToB. [na accoummpoBaHHOro knacca (associated)
NMPUMEHSKTCA Te Xe COOOpaxeHus, 4YTO M AN aCCOUMMPOBAHHOLO ObObekTa
(cm. obbasneHne OBIECT). Hanpwumep:

class: TOP_cooling_top_ CLASS
class: phs_col _dp CLASS /associated

[focne obbsABNEeHMA Kaacca 3a HMM MOTYT OblTb OObSABMAEHbI MapaMeTpsbl,
cM. paz3pgen 2.3.2.1 «llapamMeTpbl oO6beKkTa».

B pacuwupeHHOM cuHTakcuce nocne O06bABMEHUS KinacCa MOXHO 3aj4aBaTb
AOMNONIHUTENbHble NapaMeTpbl (ANS KAMEHTCKOM NporpaMmbl OOCAYXMBAHMUA
rpadmyeckoro wuHTtepdpemca GUI) B KOMMEHTApusiIX C MNOMOWbK BbIPAKEHUN
Buaa !mame: value, kak onucaHo B pasgene 2.2

B uenom onucaHume knacca aHanoOrM4YHO OMMCaHUKW obbekTa, T. K. Kjacc
apnseTcsa GakTUYECKW OMNUCaHMEM TPynmnbl MOXOXMX OOBLEKTOB.

Knaccel saBnsawTca abcrpakTHbiMM 3snemeHTamm SML. 3To 3HauuT, 4yTO
9K3eMnnsapbl KJaCCOB He CO34alnTCA W He WUCNOoAb3ywTcs npu pabotTe
cepBepa SM. Knaccbl HyXHbl TONbKO ANl 0O6bSABNEHMA OOBLEKTOB C MOMOWbI

KoHcTpykumn 1is_of_class. OQakTuyeckum Knaccbl — 3TO MPOCTO cCnocob
n3bexaTb MHOLOKPATHOLO MOBTOPEHUS  OMUCAHUN  TMOXOXMX OOBEKTOB.
Hanpumep, ecnm nMeeTcs HECKOJIbKO OLHOTMUMHbIX MCTOYHMKOB

becnepeborHoro nutaHma (UPS), To MoxHOo onucaTb knacc UPS_CLASS w
3aTeM O06bSABUTb HECKONbKO OO6BbEKTOB 3TOrO KJjacca:

class: UPS_CLASS

... onncanne knacca UPS_CLASS ..
object: UPS1 is_of class UPS_CLASS
object: UPS2 is of class UPS_CLASS

bes wmncnonb3oBaHMA Knacca B 3TOM npuMmepe Kaxabih obbekT UPS Hapo
O6bi10 6bl ONMMChIBATbL OTAENbHO, 4YTO NpuBeno 6ol K Ayb6nnpoBaHuw KoAa.



2.3.2 06baBneHune OBJECT

OnucaHne obbekTa HauvmHaeTcs c obbaBneHns OBIECT, koTopoe, Kpome
€ero WMeHu, yKas3blBaeT TaKXKe HEeKOTOpble ApyIrMe  XapaKTepUCTUKMU
obbekTa. Bce BblpaxeHus, OTHOCsWMeCs K OAHOMY OObeKTY, [AOJIKHbI
cnefoBaTb HEMOCPEACTBEHHO 3a €ro obbsiBNeHueEM.

OopmaT ob6bBABNEHUSA:

object: object-name [is_of_class class-name] [/associated]

CBsA3aHHbIN (associated) OOBEKT HE BbINOJIHAET CaM [OENCTBUE, KOTOpOe
OH nony4vaer. OH nepepaeT KOMaHAY CBA3aHHOMY C HWM MPOKCWU npoLueccy
M oBbHOBNSIeT CBOE COCTOSHWE B COOTBETCTBUM C W3MEHEHUEM COCTOSHMUA
cBA3aHHoOro npouecca. [loatomy «koa SML accoummpoBaHHOro obbekTa
AOKEH coAepKaTb TONIbKO CMUCOK COCTOSSHUM U AN KaX4oro W3 HUX
CMNCOK OENCTBUA, NPUHUMAEMBIX B KaxAOM cocTosiHun. CBA3aHHbIM npouecc
MOXET MpuHagnexaTb AOMEHY, OT/JMYHOMY OT JoMeHa camoro SM: B 3TOM
cnyyvyae [noMeH p[omkeH ObTb SBHO YKa3aH kKak npedukc uMeHW obbekTa,
OTAENEHHbIM OT Hero ABOMHbIM aBoeTouvmeMm (Hanpumep, TPC::HV ykasbiBaeT
Ha obbvekT HV B pomeHe TPC).

MMpn wuncnonb3oBaHuM kKoHcTpykumm 1is_of_class oTpenbHoe onucaHue
obbaBnaemoro obbekTa He TpebyeTcsa, T. K. OH yxe GaKTuyeckm 6Obin
onncaH npu obbsBneHmn knacca. 06bEKT yKal3aHHOTO Kinacca Hacheayer
BCE onucaHue (napamMeTpbl, COCTOSAHUA, AENCTBMA) W3 Kjacca, KOTOPbIN
yKkasaH B KoHcTpykuun is_of_class.

2.3.2.1 [lNapamerps obveKkTa

O6a Tuna obbekTa (abCTpaKTHbIM M ACCOUMUPOBAHHBIA) MOTCYT MWMETb
CBAI3aHHble C HWUM napameTpbl. O0gHUM M3 Hambonee BaXHbIX WX MNPUMEHEHWN
ABNSeTCA nepepada 3HavyeHun wMexgy wmupom SMI m  COOTBETCTBYHWMMU
npokcun - cepsBepamum. Korga y obbekTa ecTb napaMeTpbl, 3a 0ObsiBNEHUEM
obbekTa [O/MKHO CnefoBaTb Cpasy:

Parameters: parameters-declaration

MoopobHee 06 o06bsiBNEHWMM MapaMeTpoB CM. pasgen 2.5.3
Hanpumep:

object: RUN
parameters: int RUN_NUMBER = 1,
float ENERGY = 1.0,
string RUN_MODE = "DEMO"

MapameTpbl MoryT wuMmeTb Tun int, £float, string. [lpy ob6bvasneHun
MOXHO VYKa3blBaTb 3Ha4yeHUs no ymon4daHuw. [lapameTpbl pas3penswnTcs
3ansaTbiMM, MNpM STOM [AOMNYyCKaeTCsA MNocne 3ansaTon AenaTb nepeHoc
CTPOKM.

B pacwumpeHHOM cuHTakcuce nocne obbsBNeHUS O0O6beKTa MOXHO 3a4aBaTb
AONONHUTeNbHble napaMeTpbl (AN8 KJAMEHTCKOWM MporpaMMbl OOCAYXMBAHUSA
rpaduueckoro wuHTepperca GUI) B KOMMEHTaApUsAX C MOMOWbK BbIPAXKEHUN
Buaga !mame: value, kak onucaHo B pa3zpene 2.2



2.3.3 06bvasneHne ObjectSet

MOXHO rpynnupoBaTb 00bekTbl B Tpynnbl (HAbopbl) M 3aTEM BbLINOJHATL
LEeNCTBMSA M TECTbl Haj BCEMM 4YsieHaMn Habopa.

OopMaT 0b6bSABNEHUS :

1) MpocToii ObjectSet

ObjectSet: set-name [ {obji,obj:,...obj.} ]

rpe

Heobs3aTenbHas KoOHcTpykuma {obji,obj,,...,0bjn} uHMUMaNU3UpyeT

Habop MepeyvYncsieHHbIMU OBBEKTAMU.

06bekT MOXeT ObiTb AMHaMMyecku BcTaBneH (yAaneH) B 0O6bSABAEHHLIN
Habop. 3TO AOCTUrAEeTCHA BLINOJHEHWEM CNEAVHWMX 3 UHCTPYKUWIA:

insert object-name 1in set-name

remove object-name from set-name

removeAll from set-name

2) 06beauHEHHbIM Habop union

MoxHO onpefennTb Habop O06BLEKTOB, KOTOpPbIM SBNSeTCS Ob6begUHEHMEM
Apyrux HabopoB 06beKTOB. 3TO AOCTMCAETCS C MNOMOWb KAKWYEBOLO C/OBa
«union» B o06baABneHMn Habopa 06BHEKTOB:

ObjectSet: set-name union {set-name,,set-name.,...,set,}

Mapa 3amMeyaHun:

1.

Ha paHHbim MOMeHT Union Set He MoxeT 6ObiTb 4neHom gpyroro Union
Set. 06bsaABneHne ob6begMHEHHOTO Habopa SABASAETCHS CTATUYECKUM B
OTHOWEHNN €ro CoCTaBa C TOYKW 3peHus HabopoB obbekTOB. OAHAKO
OH [AMHaMM4yeH B TOM, 4YTO KaCaeTCs €ero CcocTaBa C TOYKW 3peHus
ObbekToB. CM. nNpuMeyaHue 2.

. BctaBka/ypaneHne o6beKTOB HenocpeAcTBeHHO B/mM3 Union Set He

pa3peuweHa, TaK KakK 3TO HE WUMEET ocoboro cmbicna. 3TO CBSAA3AHO C
TEM, 4UYTO OOBLEKT MOXET npnHagnexaTb 6onee uem OOHOMY MNpPOCTOMY

Habopy 06beKTOB B ob6beanHEeHUN . PesynbTaThbl onepaumum
BCTaBKW/yaaneHus, BbIMOJTHAEMbIX HEenocpeaCTBEHHO Han
coAepxawmMmMmcs B HWUX  MPOCTbIMM  HabopamMm  OOGBLEKTOB, TOYHO

OTpaXawTcss B COLEPKMMOM 06bekToB 0O0beanMHeHHOrO Habopa. B
yacTHoCcTu, korga obwvekT O yaansercsa/BcTaBnseTrcsas M3/B MNPOCTOM
Habop obbekToB S, OH 3aTeM yjanseTrcs/BcTaBnseTrcs wU3/B
obbegnHeHHbIn Habop U B 3aBMCMMOCTM OT TOro, npuHagnexut nm O
Takke KakomMy-nmbo apyromy Habopy o00bekTOB B 06beauMHeHun.
KpomMe TOro, aHanormyHeiM o6pasom ob6pabaTbiBalOTCsi BCE OCTasibHble
Habopbl COeaAVHEHUN, KOTOpble coaepkaT Habop obbvekToB S.




Ucnonb3oBaHMe B APOCTbIX YyCNOBUAX
( any_in set-name in_state {state-list} )

( all_in set-name in_state {state-list} )

( set-name empty )

‘anMeanMﬂt

1. B npuBeneHHOM Bbille TakKXe AOMYCTUMbl 3HavyeHUs not_in_state v not_empty.
2. 3TW NPOCTble YC/NOBUA MOLYT OblTb YacCTbl OOTCO CAOKHOTLO YC/IOBMUS.

Ucnonb3oBaHne B uHCcTpyKumuu DO

do action-name all_in set-name

Hanpumep:
do SWITCH_ON all_in POWER_SUPPLIES

C™M. Takxe npumepbl M3 [llpunoxeHunsa 5,6,7,8.



2.3.4 06baABneHue Action

lencTeune (action) —  3TO MMeHOoBaHHas rpynna WHCTPYKLUUA,
npefHa3Ha4YeHHbIX AN MNOCNef0BaTEeNbHOTO BbIMOJHEHMSA UM OTHOCAWMXCSH K
onpeAenieHHOMY COCTOsiHMKW obbekTa. [leicTBME  Bbi3bIBAETCA  CHapYXu
obbekTa MHCTpykumsamm DO B apyrmx ob6bekTaX WAM BHEWHUMWU KOMAHAAMWU.
JTM KOMaHAbl NOMelWawTCcs B o4vyepenb AENCTBUA 0O6bekTa U  BbINOJHAKTCA
[MNaHMpOBWMKOM B YyCTaHOBMAeHHOM nopsake. O06bekT BbIMOJHUT AOeUCTBUE
TONIbKO TOrAa, KOLAAa OH HaxXOAUTCA B COOTBETCTBYKWEM COCTOSHWUMU.

JencTtBns [Na KOHKPETHOLO COCTOSIHMA 00bsaABAAKWTCA Cpal3y nocne
obbsaBneHmns coctosiHusA. (cM. Hmke). 0ObsiBNeHMe OENCTBMA HAYMHAETCS C
knwoyesoro cnosa Action, 3a KkoTOpbM cneayeT ABoeTouvne. 3aTeM
cnhegyeT Has3BaHWe AeNCcTBMA. ITO [AO/MKHO OblTb  YHMKANbHBIM  Cpeau
OENCTBUMA COCTOSAHUSA .

[encrTene MOXeT MPUHMMATbL NapaMeTpbl, 3akjwyaemble B CKOOku (...).
Korpa y AencTBMs eCTb napaMeTpbl, nocrneayeT oObsiBNEHME NapaMeTpoB.
MoapobHee 06 ob6bsABNEHMM mapaMeTpoB cM. pas3gen 2.5.3

Jna noruyeckoro ob6bekTa 3a ob6baBneHneM ACTION ponkHbl CnenoBaTb
MHCTPYKUMKM (MCNONHSAAEMble ONepaTopbl), KOTOpPble OOBLEKT BbINOJHSAET NpU
nonyyeHmn komaHabl. C Apyrom CTOPOHbI, CBA3aHHbIM (associated) OOBEKT
HEe BbINONHAET HUKAKUX OENCTBWUIA, a OTNpaBNseT KOMaHAy B BUAE CTPOKMU
coobweHnss CBSAA3AHHOMY C HWM NPOKCKM Npoueccy; NO3TOMYy nocne
obbasneHmna ACTION y cBfAI3aHHOrO OObekTa HeT WUCMNONHSAEMbIX OMNepaTopoOsB.

CuHTakcuc obbasneHusa Action:

Action: action-name [( parameters-declaration )]

[SML Instructions]

2.3.4.1 PacrnionoxeHne obwasneHurt Action

O6bsBneHma Action (cBOM CMNMCOK [ANS KaXAOTCO COCTOSAHMSA o0b6bekTa)
cnepywT nocne obbsABneHUs obbekTa, OObSABAEHUS €ro napamMeTpoB MU
00bABNEHNSA COCTOSAHUA:

Object: obj-name
Parameters:

State: state;
Action: actiom;

Action: action;

State: state;
Action: action;

Action: action;

CM. Takxe npumepbl us [lpunoxeHuna 5,6,7,8.



2.3.5 06basneHune Function

OyHKUMA — 3TO MMEHOBaHHaaA Cpynna WMHCTPYKUMA, NpefHa3HadYeHHasa Ans
noCNefOoBaTENIbHOTO  BbINOJIHEHWUSA W NpuHagnexawas obbekTy. B 3TOM
OTHOWEHNN 3TO TOYHO TaK xe, Kak [lencTBue (action). OTAn4me coCcTOUT
B TOM, 4YTO [lencTBMe NPUHALNEXUT ONpefeseHHOMY COCTOSHMK obObeKkTa, a
OyHKUMA npuHagnexuT obbekTy B uenoMm. Ewe oaHO oOTAMuMe 3akwyaeTcs
B MX Bbi3oBe. [lencTBMe Bbi3blIBa€TCA W3BHE oOb6bekTa WHCTpykuusmm DO B
Apyrmx obbekTaX MAM BHEWHUMW KOMaHAAMW MYyTEM MOMeWeHUs AeNCTBUA B
oyepenb pencTBun ob6bbekTa, B TO BpeMsas Kak, C [APYyroM CTOPOHLI,
OyHKUMA BbI3bIBAETCHA W3 APYCUX [OENCTBUMM TOro xe ob6bekTa KOMaHAoMu
CALL » BbinonHseTcs HeMeasneHHO KakK 4aCTb 3TUX AENCTBUN.

OyHKUMM 06BABNAKNTCHA Cpal3y nocne o0bbaABNeHUs napaMeTpoB obbekTa.
(cM. Huxke). O06bssBneHne GYHKUMM HAYMHAETCS C KJ/AKWYEBOLO C/loOBa
Function, 3a koTopbiM cnepyeT aBoeTouvve. 3aTeM cinepayeT uMsa QYyHKLUAU.
3TO AOMKHO ObITb YHMKaNbHbIM cpean GyHKUMM OobbeKTa.

OyHKUMA MOXET NpMHMMATb NapaMeTpbl Tak xe, Kak u gencrteme. Korpa
y  pyHKUMM  eCcTb napameTpsl, nocnepyetr obbsABNEHME  NapaMeTpa.
MoapobHee 06 obbsABNeHUMM napameTpoB cM. [lapameTpbl B SMI.

OopmaT ob6bsBNEeHMs Function:

Function: function-name [( parameters-declaration )]

[SML Instructions]

2.3.5.1 PacnonoxeHne obwasneHui Function

O6bbaBneHma Function (cBoW cnMCOK Ans Kaxgoro obbekTa) cnepywT
nocne ob6baBneHMs obbekTa, OObSABNEHWMS €ero napaMeTpoB U 4o
0b6bSABNEHNS COCTOSAHUN :

Object: obj-name
Parameters:
Function: fun,

Function: fun;

State: state;



2.3.6 06baABneHue State

JTOT oOnepaTop MWCNoNb3yeTcs AN OO6bABNEHUS OAHOTO W3 BO3MOXHbIX
COCTOSIHUN, KOTOpble  MOXET MpUHMMATb  OOBbEKT. 3a obbaABneHnem
cocTosiHMsa MoryT cneposaTb Bce onepaTopbl WHEN m ACTION, npuMeHuMble
K 3TOMY COCTOSIHWUIO.

OopmaT obbaABneHus State:

State: state-name [ /initial_state ] [ /dead_state ]

rpe:

* initial_state (HavyanbHOe cocTOfAHME) HABNSETCHA KBaINPUKATOPOM
COCTOSIHMSI, CEMaHTWMKa KOTOPOro 3aBUCUT OT TOrO, CBS3aH OObEKT
mnn Het. B cnydyae normyeckux OOBLEKTOB 3TO VYKas3blBae€T, 4YTO
06bekT ponkeH ObiITb NepeBefeH B [aHHOE COCTOsSIHME NpW  3anycke
nporpammel SM. B cnyyae accouumpoBaHHbIX OOBEKTOB MNOMEYEHHOE
COCTOSIHNE — D3TO COCTOSHME, KOTOpOe W3HayalbHO MPUHUMAET
obbekT, kKorga C HMM cBfA3biBaeTca npouecc. [lpu 3anycke SM
0O6beKT TakXe MOXEeT NPUHMMATb 3TO COCTOSIHME, €C/IN CBSI3aHHbIA C
HMM Mpouecc 3anyweH W caM elwe He ykasan cocToaHue. [lo
YMONYaHMI0 HaYalbHOE COCTOSIHWE OObABNASETCSA MEPBbLIM.

* dead_state (MepTBOE COCTOSsiHNEe) aBnseTrcs KBannpmkKaTopom
COCTOSIHMSI, KOTOPbIN MNPUMEHAETCA TOJNIbKO K CBSA3aHHbIM OOBbEKTaM.
OH onpepensieT COCTOSIHME, KOTOpPOE€ [AO/MKHO OblTb  MPUCBOEHO
0bbekTy, KoOrga CBSI3aHHbIM C HUM MpouecC npepbiBaeTcsA WAn Boobuwe
He BbinonHseTcs. [loBegeHne obbekTa Takxke 3aBUCUT OT TOrO, €eCTb
NN COCTOSIHME, MNOMEeYeHHOe 3TUM KBaINPUKATOPOM:

© coCTOsIHMe He OTMEeYeHOo - Korpaa CBSA3aHHbIN npouecc
npepoiBaeTcs, obbekT nepexogutT B 3aBUCLIEE  COCTOSHUE,
3anpeuwawuwee NoOble JanbHenwmne ornepauumn. Bce KOMaHabl,

nocTtynawwme K 3TOMy obbekTy (Bkaw4vaa onepatopel  IF,
npoBepswWMe €ero CoOCTOosiHMe), OyayT nmMoMeweHsl B o4yepedb
(vcxonHble pencTeBma OyayT NPUOCTAHOBNAEHb) AO Tex Mnop, Mnoka
CBA3aHHbIN Npouecc He BO306HOBUT onepaumm. HeT HuMKakMx
cpeAcTB, C MOMOWbKW  KOTOPbIX Apyrve 0ObeKTbl MOrau  Obl
NMPOBEPUTbL 3TO YCJ/IOBUE.
© OBQHO U3 COCTOSIHUM OTMEYeHO - Torga OoObeKkT ocTaeTcs
AKTMBHbIM, [aXe €eCNn CBA3aHHbIM C HMM MNpoLecC He 3anyweH.
[MonyyeHHble KOMaHAbl MNpPUHUMAKTCA U oTbpacbiBalTca (MNOCKONbKY
HeT aKTWMBHOTLO nNapTHepa); onepaTopbl IF paboTawT kKak 06bIYHO,
a MMeHHO nwbon 06BLEKT MOXET MPOBEPUTb 3TO COCTOSIHUE.
B pacuuvpeHHoM cuHTakcuce nocne obbaBneHns state pgonyckaetcs
yKasblBaTb [AOMNOJHUTENbHble NapaMeTpbl Ans knneHTta GUI, Hambonee uvacto
MCMNOJIb3yEMbIM U3 KOTOpbIX ABNsiercsa usBeT (color), HaNpuMep:

object: LOGGER /associated

state: DEAD /dead_state lcolor: DarkGray

state: NOT_LOGGING lcolor: Aqua
action: LOG

state: LOGGING !color: Lime

CM. Takxe npumepbl us [punoxenHma 5,6,7,8.



2.4 UcnonHsieMble BbipaXeHUs

do

call

move to uam terminate action
if

ait

hen

insert, remove u remove all
create_object

destroy_object

set

sleep
wait for

report
o for
NcnonHaeMble BblpaXeHUs OTAMYAKNTCHA OT AeKNapaTUBHbIX TEM, UYTO OHWU
He CO34aNT CTPYKTYpbl AaHHbIX Ana  Oyaywero  WCnosib30oBaHus, a
BbIMOMHAKNT AENCTBUA Han 06beKTaMuM HENOCPEACTBEHHO.

=

=

o 0 O 0O o o oo o o o o o

2.4.1 WHcTpykuusa DO

3Ta WHCTPYKUMSA nNo3BONASSE€T OObEeKTYy MWHUUMMPOBATb [ALENCTBUSA Haf
ApyruM obbekToM (ueneBbiM 0ObEeKTOM) uUAM paxe Haa cammm cobon. OH
NMPOCTO MOMeWwaeT KOMaHAy ANA BbINOJMHEHMS OENCTBUS B o4vepelb LENCTBUMN
uenn. 3aTeM 3TO BbINOJHAETCSA MJAHMPOBWMKOM B YCTaHOBIEHHOM Mopsagke.
CnHTakcuc BbI3OBA:

do action-name [( parameters-declaration )] target-object-spec
roe

action-name
MMA  OAHOTCO W3 [EeWUCTBUWN, KOTOpOe [AO/MKHO ObiTb BbIMOJHEHO B
LeneBoM obbeKkTe
parameters-declaration
NENCTBNE B LENEBOM OOBLEKTE MOXET OXMAATb MNAPAMETPbI, YKa3aHHbIe
B ero ob6baABneHun. 3HAYEeHUs STUX NapaMeTpoB NpuBeLeHbl 34eChb.
3aTeM OHW BMEeCTe C KOMaHAOM AOCTaBAAKNTCA K LeneBOMYy 0ObekTy.
MoaopobHee cm. pasgen 2.5.3
target-object-spec
cneunbmkauma ueneBoro obvekTa, ABASETCS OAHMM U3 CHEAVIOWNX :
nnn object-name (uma obbekTa SMI)
nnn all_in objectset-name (Bce B Habope obbekToB SMI)
3TO BblpaXeHWe OTNPaBWUT KOMaHAy BceM obbekTam B Habope.
NB: [na ©Oonee pacwMpeHHOTO WUCNONb30BaHMA BbipaxeHusas DO gns
9KCNepToOB CM. Takxe pasgen 2.5.5

Mpumep 1
Action: START_RUN (new_run_number)

ao START (run_number=new_run_number) RUN_CONTROL



Mpumep 2
Action: START

do SWITCH_ON (run_number=78) all_in POWER_SUPPLIES

2.4.2 WHcTpykuua CALL

JTa WHCTPYKUMSA Bbl3blBaeT BbiMOJSIHEHNE MMEHOBAHHOTO Habopa
nHcTpykumn - Function (cm. pasgen 2.3.5 ). WHbiMM cnoBamu: Kkorpga
ncrnonHsiemoe gencrteue pgocturaeT wuHcTpykumm CALL, oOHO npoponxkaet
BbIMOJIHEHNE C MWHCTPYKUMAMM, YKa3aHHbIMM B 0O6bsaBAEeHUM QyHKUMM, a
korga  GyHKUMS  OOCTUraeT CBOEero  KOHua, AencTBMe  NpoAo/KaeT
BbIMOJIHATb WMHCTPYKUMIO, chnepywowyiw 3a mHcTpykumen CALL.

CnHTakCcuC BbI3OBA:

call function-name [( parameters-declaration )]
rge

function-name

— DTO WUMA OAHOM U3 QYHKUWUI, OOBbSABNEHHbBIX B TekylweM obbekTe.
parameters-declaration

byHKUMA MOXET OXMAATb MNapaMeTpbl, KakK YykKa3aHo B ee 0b6bsABNEHUN.

3Ha4YeHns  3TUX NapaMeTpoB MpuBEeAEeHbl  34€ecChb. 3aTeM  OHM

COOTBETCTBYWWMM 06pa30M UCMONb3YITCA MNPU BbIMOJHEHUN GYHKLUN.

MNoapobHee cm. B pa3gene 2.5.3

Mpumep:
Action : START_RUN (new_run_number)

call PREPARE_FOR_RUN (run number = 5)

2.4.3 WHcTpykuma MOVE_TO u TERMINATE_ACTION

JTa WHCTPYKUMUA MCNONb3yeTcs B ABYX Pas/MYHbIX CUTYyaLMUAX:
e KakK oaHa w3 uHcTpvkuuu NEUCTBUA
®opmMar:

move_to state-name

JTa WHCTPYKUMSA 3aBEPWAT BbINOJIHEHME TEKVYWEro AeNCTBUSA, WU
06bEKT NMPUMET HOBOE COCTOsIHMEe state-name.

NB: 6Gonee pacumpeHHOe WCMoOJSib30BaHME AN 3KCNEpPTOB
CM. B paspene 2.5.5
NB: Crapas Bepcua 3TON MHCTPYKLUUMK
(terminate_action / state = state-name)
BCE elle MOXeT WMCMNOoNb30BaTbCA.



e B _BbipaxeHuu WHEN
®opmMar:

when (condition) move_to state-name

korga ycnosue condition cTaHOBUTCH MCTUHHBIM, OBBLEKT MNEPEexXoAuT

M3 TeKyWero cocTosHus B cocTosHue state-name. ([ns >TOoro He
HYXHO M306peTaTb cneuvanbHoe AENCTBUE).

Takum ob6pazom, wuHcTpykuma MOVE_TO (mnu eé HeCcKONbkKO yCTapeBWwuin
aHanor TERMINATE_ACTION) sgBnseTrcs OCHOBHbIM crnocobom nepesoja
06beEKTOB B ApYyrLMe COCTOSHUSA.

NMHcTpykuma MOVE_TO (vnu TERMINATE_ACTION) saBnsieTca TepMUHA/IbHOM,
T. €. 3aBepwawwen Tekywee BbinonHaemoe pencteve (action). 3To
3HAYUT, YTO WHCTpyKuum, cnepywwme nocne MOVE_TO (ecnm oHM ecTb)
BbINONIHATbCA He 6yayT, T. K. 06paboTKka [encTBMUS 3aBeplwaeTcs.

2.4.4 WHcTpyKuua IF

OnepaTop yCcnoBHO BbiNoaHsAeT 610K WHCTpyKkuun. Kpome TOro, OH
npenocTaBNseT MexaHuM3M  BJOKUPOBKMU, npefoTBpaWanwmn  aanbHenwee
BbIMOSIHEHNE AENCTBUSA, M3 KOTOPOLO OH BbI3bIBAETCA, A0 Tex nop, noka
BCe 00beKkTbl, Ha KoTopble ccbinaercas IF, He pocTUrHyT cTabunbHOTO
COCTOSAHUA .

CuHTakcuc:

IF (condition) THEN
instructions

ELSE IF (condition) THEN
instructions

ELSE
instructions

END IF

rae
condition — ycnosusa, Kak onucaHo B pasgene 2.5.1 ,
instructions - 3TO OAHA WIN HECKOJNbKO MHCTpykumi SML.
Mpumep:

if ( TAPE1l in_state END_OF_TAPE or ALARM in_state ON)
and ( RUN not_in_state DORMANT) then
do STOP RUN
end if

MpeanoxeHnsa ELSE IF wn ELSE asnawTca HeobszaTenbHbiMM. Bbl MoxeTe
MMEeTb CKONbKO yrogHo npeanoxeHmnn ELSE IF B wHcTpykumm IF, HO HM
ogHo npepnoxeHne ELSE IF He MoxeT cTosiTb nocne npeanoxeHus ELSE.



NMHcTpykumm IF MoryT ObiTb BOXEHb ApYC B Apyra. IJTO O3HayaeT, 4TO
MHCTPYKLUMN MOTYT COAEPXaTb Apyrue uHcTpykumm IF.

I'pyb6o rosops, WHCTpykuma BepeT cebs o0Obl4HbIM O06pa3oM, Kak M B
OONbWMHCTBE $13bIKOB MPOTPAMMUPOBAHMA, a WMEHHO:

Korpa BcTpedaeTrcsa uHcTpykumsa IF, nposepseTcsa ycnosue, crnepywouee
3a npeanoxeHmem IF. Ecnu ycnosme TRUE, BbiINOAHAKWTCA WHCTPYKLUUK,
cnepywouwme 3a THEN. Ecnn ycnosue FALSE, kaxgpm ELSE IF (ecnm ectTb)
obpabaTbiBaeTcss OAMH 3a ApYyCMM B TOM MNOpsiAke, B KOTOPOM OHM
ykazaHbl. Korpa ycnosume TRUE HanpgeHo, BbIMONHAKWTCS  MHCTPYKUUU,
cnepywume HenocpeacTsBeHHo 3a npepnoxeHnem THEN cBasaHHOrO € HUM
ELSE IF. Ecnm Hu opgHO u3 ycnoBun He oueHmBaeTcss kak TRUE wnm ecnu
HeT npepnokeHun ELSE IF, BbinOAHAWTCA WHCTpYKUMKM, Cheaywoune 3a
ELSE. [locne BbinonHeHus wuHCcTpykumi, cneayowumx 3a THEN wnu ELSE,
BbIMOJIHEHME NPOAO/KAETCA C WMHCTpyKuum, cneaywwen 3a END IF.

B SMI++ 5>TO0 cnoxHee mn3-3a BEPOSTHOM CUTyaLUUM HEBO3MOXHOCTWU B
AAHHbIN MOMEHT OUEHUTb VYCN0BUSA. ITO CBSA3aHO C TeM, YTO HEKOTOpble
06beKTbl, OT KOTOPbIX 3aBUCAT YCNOBUSA, NMOO BLINOMHAKWT AencTBUe, nnbo
OXMOAKWT BbINOJIHEHUSA AEUCTBUM AN HEKOTOPbIX M3 3Tux obbekToB (B SMI
3TO MPOMEXYTOYHOEe COCTOSIHNE HeonpeneneHHOCTH nnm OXMOaHMSA
obo3HavyaeTrca wuMeHeM &Busy - «3aHAT»). [lononHWTENbHAasi CNOXHOCTb
BO3HMKAET TakKXe WM3-3a TOrO, 4YTO BO BpeMSA BbINOJHEHUS WMHCTpykuum IF
MOL/I0 U3MEHUTbCH COAEPKMMOE HEKOTOPbIX HAabopoB 0OOBLEKTOB, OT KOTOPbIX
3aBUCAT YC/IOBUSA.

O6paborka UHcTpyKumuu IF

CHayana HEeCKONbKO ONpeneneHun :

* REF-0OBJECT - o06bekT, Ha KOTOpbIM CCbllaeTCs [aHHOe YyCaoBue,
T. €. OT KoToporo 3aBucuT ycnosume. Ccbika MOXeT OblTb Kak
NpsAMOMN, TakKk M KOCBEHHOW 4Yepe3 4YNeHCTBO B Habope 06bekTOB.

* REF-OBJECT-SET - Habop o06bekToB, Ha KOTOpbIM CCbllalTCsa B
[AHHOM YCJIOBUMN.
* LOCKED-OBJECT - ©6esgencTBytoumin (3abnokmMpoBaHHbIN)  00beKT,

KOTOPbIN HEe MOXEeT BbINOJIHATb LENCTBUS.

* FROZEN-OBJECT-SET — Habop 06beKkTOB, KOTOPbIA Obll «3aMOPOXEH .
UTobbl caoenaTb OObLEKT 3aMOPOXEHHbIM, HYXHO CAenaTb KOMuw ero
COAEPKMMOTO B [JdaHHOM 3k3eMnnsape. BnocneacTtBum, paxe ecnu
peanbHoe coaepXaHwe MU3MEHUTCS, MUCMNOJIb3yeTCs Konus.

Korpa State Manager (panee SM) HauvuHaeT o6paborky IF, oH
nblTaeTcs 3abnokuposats REF-OBJECT BO Bcex cocTosHuax  IF.
bnoknpoBka BO3MOXHa TONMbKO B TOM Cllydae, KOrga «3anuvpaembin» ob6bekT
6e3nencTBYEeT WM HET [ENCTBUA, OXMOAWWWMX BbIMOJIHEHMA 3TOr0 obbekTa.
Ecnn 6nokuMpoBka HEBO3MOXHAa, BblAAETCSA 3anpoC ONOKMPOBKM ANA 3TOrO
obbekTa. (I3TOT 3anMpoc Ha ONOKMPOBKY B KOHEYHOM uTOre 3abnokupyer
06BbEKT mocne BbIMOJIHEHUS OXMAAWWMX OENCTBUN) .

Tenepb ecTb ABe BO3MOXHOCTM:

1) EcTb HekoTopble REF-OBJECT, koTopble cenyac xaoyT ONOKUPOBKMU.

B sTom cnyyae Bce REF-OBJECT-SET s3amopaxuBawTcs, a obpaboTka
IF npwocTaHaBnuBaeTca U, CnefoBaTe/NIbHO, MPUOCTAHaBIMBAETCS
BbiNONIHEHME pencTBusa, copepkawero IF. State Manager npononxuT
3aHMMaTbCA cBouMuM  Apyrumu  genamm. (B KOHuUe  KOHULOB  OH
BepHeTCsa, 4YTO6bl NPOAO/MKUTbL BbINOJHEHWE NpuocTaHoBneHHoro IF u
€ro poauUTenbCKOLO AENCTBMA, KOrga MONYYUMT CUTCHAN O TOM, YTO
Bce REF-OBJECT IF Gbinn 3a610KMPOBaHLI).
2) Bce REF-O0BJECT 3abnokupoBaHbl.



B >TomM cnydyae ycnoeBma oOueHMBaAKWTCHA OAHO 3a Aapyrum. Korpga
ycnosne TRUE He HanmpeHo, wHcTpykuma IF 3aBepwaeTrcsa, un SM
npoao/mkaeT BbiMOJIHEHME chaepywwen MHCTpykumm nocne END IF.
(Ecnn 6nok He 3akaHuymBaeTcA uHcTpykumen MOVE_TO). Ecnm
ycnosmne TRUE HanpeHo, To REF-0BJECT-SET pa3MopaxuBawTcs W
BbiNONHAETCA ON0K MWHCTPYKUMK, Cchegywowuin 3a COOTBETCTBYHWUM
ELSE IF. JTO MOXEeT npuUBECTMU K cneayowmm BO3MOXHbIM
pesyibTaTaM:
1) BbinonHeHMe 6n0Ka MOPUOCTAHAB/IMBAETCS M3-3a MNPUOCTAHOBKM
OLHOMN U3 €ero WMHCTPYKLUUA.

B >TomM cnyyae ob6bpaborka IF npuocTaHaBAMBaeTCs, KakK W

BbINOJIHEHNE  OENCTBUSA, cogepxauwero  IF. State Manager
NPOAO/IKUT 3aHMMATbCHA ApYyTCMMM CBOMMW pgenamm. B KOHe4yHOM
nTore OH BeEpHeTcCSH, 4yTOObI NPOLO/IKNTb BbIMONTHEHUE
npumocTtaHoBneHHoro IF un ero poauTenbCKOro AencTBuA, Korpa
NONYYNUT CUTHan o) TOM, 4TO MHCTPYKUMUSA , Bbi3BaBlIASA

MPUOCTAHOBKY, COTOBa K MNPOAOIKEHMUI.
2) BbinonHeHve 6noka 3aBepuWeHO.

B sTOM cnyuyae 610KMPOBKM CO BCex 3abNOKMPOBaHHbIX OOLEKTOB

cHumawTcs, 1 SM npoponkaeT BbINOJHEHWE WHCTPYKUMM nocCne

END IF. (Ecnum TonbkO 610K He 3aKaH4YMBaeTCA WHCTPYKLUMEN

MOVE_TO).

NB: 3To noBegeHve MOXHO W3MeHUTb, wucnonb3ys onumow Unlocked IFs

(cMm.

onuunm smiSM B [lpunoxeHnn 4). Ecnm ycTaHoBAEHO 3HayeHue 1,

REF-0OBJECT pas36n0kuMpylwTCA Nocne OueHKW YCIOBUM.

2.4.5 WHcTpykuua WAIT

3Ta WHCTPyKUMSA OyaeT XA4aTb, MOKa YKa3aHHble 0ObekTbl NepenayT B
cTabunbHOE COCTOSIHME, a 3aTEM 3aBEPWNTCSH.
CuHTakcuc:

wait (elem;,elem,,...,elem,)

roe snemeHt elem; - ogoHo M3 crneaywuWero:

- object-name - vwma obvekrta,
Mm
« all_in set-name — snemeHTb U3 Habopa O6BLEKTOB.

NB: 6onee pacwupeHHOe MCNONb30BaHWE A/ 3KCMNEepTOB CM. B pasaene
2.5.5 «[lepeMeHHble 371eMeHTbl B SML»».
Mpumep:

wait ( A, all_in B, C )

roe A n C — nmeHa obbekToB, a B — mMa Habopa OObLEKTOB.

OnucaHune o6paborkm WAIT
Janee ™Mbl paccMaTpuBaeM 06bEKT, HaXxoaAwWMACS B OOM M3 ABYX TUMNOB
COCTOSAHUN :



1. available (mocTynHbin) - o06bekT He 3aHAT (T. €. He BbINOJIHSET
fAencTeme), U B €ro BHYTpPeHHeN o4yepeanm LAEeUCTBUMN HEeT HUKAKUX
AENCTBUN.

2. not-available (HepocTynHbIi) — 00bekKT nmMbo 3aHAT, AMBO B ero
BHYTpPEHHEN o4vyepean AeNCTBUM CTOAT LENCTBUSA.

MHCTpyKUMA OXMAAHUA ABNSETCA KCUHXPOHU3MpYLWen» WHCTpykumen. OH
npuHMMaeT B KayeCTBe MNapaMeTpoB CMNUCOK O6BbEKTOB WU/WANM  CAUCOK
HabopoB obbekTOoB M byaeT BecTu cebs cnepywwmm obpa3om:

* ecnuM [OCTYMNHbl BCe nMepeyncrsieHHble OO0beKkTbl, a Takke OObeKThl,
BKJIOYEHHbIE B MNepeyncrneHHole Habopbl o0b6bekToB (CM. Bblwe), OHO
3aBepWMTCHA, W BbINOJIHEHME TeKylWero AeNCTBMA NPOAONKUTCA C
MHCTpYKUMEN, cnenywouwen 3a MHCTPYKUMEN OXMAAHUS .

nnm
* ecnum Kakom-nmbo U3 nepeyncrsieHHbix 006bekToB wmau  nwbom M3
06beKkTOB, BKJIOYEHHbIX B  MNepeyucneHHole  Habopbl  00beKTOB,
HepocTyneH (CM. Bblwe), OH byaeT
© «BNoKMpoOBaTb» BCe AOCTYVTIHbIE 06beKThI. Ecnu 0b6beKkT
«3ab610KMpOBaH», OH HEe  HauyHeT BbIMOJIHEHUNE Kakux-nmbo
NENCTBUN.

© Onsi HeAOCTYMNHbIX OObEKTOB OH MNOCTAaBUT B O4Yepenb «AeNCTBUE
ONOKNUPOBKM» B MUX BHYTPEHHUX oOyepensx AeUCTBUN. ITO LeNCTBUue
B KOHEYHOM uTore OyaeT BbINOAHEHO U b6yaeT wuMeTb 30beKkT
«BNOKNPOBKMU» ero obbekTa.
© MNpMOCTaHOBUTb €ero (OxuMpaaHuMe) BbINONHEHME W, CNefoBaTENbHO,
BbIMOJIHEHNE OAENCTBUSA, BbINOJHAKNWETO KOMaHAY OXMAAHUSA .
BoiInonHeHMe WHCTPYKUMW OXMAAHMA BO30OHOBNSETCS, KakK TONbKO BCe
obbekTbl 6yayT 3abnokupoBaHbl. B 3TOT MOMeHT BCce 00bekTbl CHOBa
ocBoboxpaknTcs («pasbnokupyrTcsa»), 7 MHCTPYKLUMSA OXMAAHUSA
3aBepuwaeTcs.

2.4.6 WHcTpykuua WHEN

BoipaxxeHne WHEN nosBonser o060bekTy pearMpoBaTb Ha He3amnpoweHHble
MW3MEHEHNA  COCTOSIHMS  Apyrux obbekToB. Takme  W3MEHeHMa  MOTYT
NMPOUCXOAUTb B pe3ynbTaTe W3MEeHEeHWs BHEeWHUX YCIOBUN, nepenaBaemble
yepes3 MpPOKCW ApanBepbl, cBa3biBawwmMe SM C BHEWHMM MUPOM.

Ectb goBa Bmaa WHEN. [lepBbir Tnn — 3TO Te, KOTOpble OOBABASAKTCSA
nocne obbaBneHns cocTosaHusa (mMHorpa HasbiBaemble «state WHEN»), a
BTOpPOM TWN — 3TO Te, KOTOpble ykaz3aHbl B MHCTpykumm WAIT_FOR (umHorpa
Ha3biBaeMble WF WHEN, cm. pazpen 2.4.12 ). 06a 3Tux Tuna NO3BONAKT
06beKTy pearvpoBaTb Ha He3aNpPOWEHHblE W3MEHEHUSA COCTOSHUSA APYTLUX
06BbEKTOB, W [axe WMENT OAMHAKOBbIM CUHTakcuc. O0AHaKO Mexay HUMK
€CTb HEeKOTOpble pa3nnyung.

B sTom paszpene mbl 6yaeMm rosopuTb Tonbko O «state WHEN», Ho Oyaem
Has3biBaTb MXx npocTo WHEN.

BoipaxeHna WHEN ob6bsasnseTcs (nosBnswTCs) cpas3y nocne obbsABAeHusA
cocTtosiHns State. WHEN oTHOCMTCS TONbKO K COCTOSIHMKW, B KOTOPOM OHO
obbsaBneHo. I'pybo rosopsa, noka OOBEKT HAXOAMTCH B 3TOM COCTOSSHUM U
OOHO WUAM  HEecKonbko ycrnoBun B ob6bbsABneHHolx WHEN  cTaHoBATCH
MWCTUHHbIMM, OOBEKT WHUUMUPYET BbINOJIHEHWME OTBETa, VYKa3aHHOrLO B
nepsoMm WHEN, u4ybe ycnosme wuctuHHo. CM. Hwmxe p[ns nonydeHus 6Gonee
noapobHon mHbopmaumm o6 obpaweHun.



CuHTakcuc:

when (condition) response
rae

condition (ycnosue) — 3TO
HEKOTOpOE YC/NOBHOE BbipaxeHue, cMm. pasgen 2.5.1
response (OTK/WK, OTBET) — 3TO
nnéo
do action-name
nnéo
move_to state-name
nnéo
stay_in_state

NB:

e action-name - >3TO0 uUMA  OENCTBUA, KOTOpoe  AO/MKHO  ObITb
BbINO/IHEHO, Korpa ycnosume (condition) wumeer 3HayveHne TRUE. OH
JOMKEH OblITb 06bABNEH rae-TO B TOM Xe cocTosaHum, 4Tto m WHEN.

» state-name — 3TO WM COCTOSIHMS, B KOTOpPOEe nepenger obbekT,
korga ycnosume (condition) WCTUHHO.

Mpumep:

[laBanTe npeAcTaBMM TUNOTETUYECKUA CLEHapUh: Y HAC eCTb OOBbEKT C
nmeHem RUN, v opgHo u3 ero coctosHun HasbiBaeTcs RUNNING. Korpa
o6bekT RUN HaxoguTcss B 3TOM COCTOSSHUM, BaXHO YOeauTbCA, UYTO HMU
OOMH K13 o00bekToB B Habope ob6bekToB SUBSYSTEMS He nepexoauT B
cocTtossHne ERROR. Mbl mMoxeM pobuTbcsa sToro, obbvasmB npepnoxeHve WHEN
B cocTossHMM RUNNING (cM. Huxe). O3TO npuBedeT K TOMY, 4YTO Kak
TONbKO nwbon M3 obbekToB B Habope ob6bekToB SUBSYSTEMS nepenper B
coctossHne ERROR, 6ypeT 3annaHupoBaHoO BbinonHeHune pencTeus RECOVER.
3aTeM pencTteume obecrneymT npaBuIbHOE BOCCTAHOBJIEHUE.

object: RUN

state: RUNNING
when ( any_in SUBSYSTEMS in_state ERROR ) do RECOVER

acfion: RECOVER

O6paborka nocnepoBarenbHocTtn WHEN

B kaxpom cocTosHum obbekTa SMI Mol mMoxem o6bsaBuTb psg WHEN (Tak
Ha3biBaemas nocnepgosaTtenbHocTb WHEN). Takmm o6pasom, kaxgpoe WHEN
NnoeHTUGMUMpyeTcss CBOMM OOBLEKTOM, CBOMM COCTOSIHUEM U NO3UUMEN B
nocneposaTtenobHoctn WHEN. Korpa o6bekT HaxoguTcsa B OOAHOM U3 CBOMUX
BO3MOXHbIX cocTosAHuM, WHEN, o00ObsaBneHHble B 3TOM COCTOSIHUM, OyAyT
pearmpoBaTb Ha cobbiTUSA.



CobbiTna (Event)

Yro kacaeTcsa WHEN, cobbiTns 6biBawT ABYX BWAOB:

1. nocne nepexoga o0O6beKT B [OMeHe [JOCTUrCaeT OAHOTO U3 CBOUX

COCTOSAHUN UK

2. copepxmmoe Habopa OObEKTOB B [OMEHE WU3MeHsAeTCH.

B panbHenweM obbvekT, Bbi3BaBwWMK cobbiTme, OyaeM Has3biBaTb Oev, a B
cnyvyae Habopa obbekToB 0Sev.

NB: wn3MeHeHMe 3HayeHMs napamMeTpa He sBAseTcs cobbiTvem. [losToMy
npocToe ycnosBuMe Tuna 4 cnepyeT  pacCMaTpuBaTb  TOJIbKO  Kak
AOMONHUTENbHOE VYC/NIOBME, KOTOpoe caMo no cebe He BbIHYAUT CBOErO
WHEN pearupoBaTb Ha cobbiTue.

Knuenr WHEN

WHEN Has3biBaeTca kaneHToM Oev wunm 0Sev, Kkorgma ero ooObekT
HaxoOUTCA B COCTOSIHUM, B KOTOpPOoM 6bu1o obbsiBneHo WHEN, un cBasaHHoe
c HuM ycnosBue 3aBucut oT Oev umam Osev. WHEN cuumTaeTca knveHTOM
Oev, paxe ecnaMm >Ta 3aBUCUMMOCTb SBNSETCA TOJNIbKO KOCBEHHOM u4epes
OSev.

KnueHTckuin obvekT (Object)

O6bekT Ha3blBA€TCH KJIMEHTCKMM OObeKTOM, KOrga OH HaxoAUTCH B
OOHOM M3 CBOUX cocTossHUM K npucyTcTByeT knameHT WHEN.

Kaxgpim pas, Kkoraa BO3HMKaeT cobbitve O0ev, AaucneTyep COCTOAHUMN
(SM) obpabaTbiBaeT nocneposaTrenbHocTb WHEN ob6bvekTa 0Oev, KOTOpLIN
obbsABNEH B COCTOSHMM, KOTOPOLO TONbkKO 4YTo pgocTtur Oev. B cnydae
cobbitni Oev mnu 0Sev SM 3aTrem 6epeT KAMEHTCKME O0OObEKTbl OAMH 3a
APy UM " ans Kaxnoro BbIMOJIHSET nocnefoBaTeslbHOCTb WHEN,
obbsBNEHHYKW B ee TekyweMm cocTossHuM. 3T WHEN BbinonHswTCcs B TOM
nopsiake, B KOTOPOM OHM 6Gbininm obbasneHbl. [lepeoin WHEN, ube ycnoswue
oueHmBaeTcss kak TRUE, Bbi3biBaeT BbINOJIHEHWE CBOErO0 OTBeTa M
npekpauweHne obpaboTkm nocneposaTenbHocTn WHEN.

NB: 3Ta npoueaypa Ha npakTuke 6o0nee C/NOXHa, HO AN MNOHUMAHMA
TOrO, Kak oHa paboTaeT, 3TOrLO OMMUCAHUSA AOCTATOYHO.

O6pa6orka uHamsBupyanbHoro WHEN
NhovBmayanbHoe WHEN ob6pabaTbiBaeTCa KakK 4acTb MNOCAeAOBATENIbHOCTU
WHEN cnepywowmm obpa3om:
1. ecrm kakonm-nmbo m3 06BEKTOB, OT COCTOSSHUS KOTOPbIX 3aBUCUT
ycnosne WHEN, nmbo HaxoauTcs B Nepexo4HOM COCTOSiHUKM, nmMbo

MMeeT oxupawwve OenCcTBMS, CBSI3aHHOE yc/ioBue o0bbsBnseTcs
HEBbLIMOMHMMBIM, W mno3ToMy ob6paborka WHEN 3aBepwaeTrcs. B 3TOM
cnyJyae SM NPOAOIKNT obpaboTky cnepywouwero WHEN B

nocneposaTtenobHocTn WHEN.

2. ecnnm CBSI3aHHOEe VYC/IoOBME NOAOAEeTCA OUEHKE U  UMMeeT 3HaudeHue
FALSE, o6paborka WHEN Takxe 3aBepwaercsa, u SM 0OyaeT BecTwu
ceba, Kak ykKasaHO Bbile.

3. ecanm CBSI3aHHOe VyC/OBMEe NOALaeTCA OUueHKe U  UMMeeT 3HaudeHue

TRUE, BbinONHSAeTCH CBSA3aHHbIA OTBET.
B »ToM cnyyae SM Takxe npepbiBaeT W npekpawaeTr ob6bpaboTky
nocneposaTtenoHoctn  WHEN. JdTO O3Hauaer, YTO Jdaxe ecnu
HekoTopble wn3 WHEN, cnepgywowume B nocnenoBaTenNbHOCTU, UMEKNT
ycnoBus, koTopble oueHumBawTca kak TRUE, oHn He 6yayT wuMeTb
HMKakoro sdpdekTa.



2.4.7 WHcTrpykuma INSERT, REMOVE v REMOVE_ALL

Ncnonb3ys  3TW  WHCTPYKUMM, MNONb30OBaTENb  MOKET AUHAMUYECKMU
yNpaBnAsiTb COAEPKMMbIM HabopoB o006bekTOB. TO ecTb MNONb30BaTENb MOXET
BCTaBASATb UM YyAANATb 06bEKTbl M3 HAabOpoB OOLEKTOB.

CuHTakcuc:

insert object-identifier 1in set-name
remove object-identifier from set-name

remove_all from set-name
rae
object-identifier — 3TO
» object-name
nnn
e $(parameter-name)
rne parameter-name - WUMs napamMeTpa [AenCcTBUA,
COLEPXAWEro MHCTPYKUMIO BCTaBKW/yAANEHUS .

Mpumepsl:
insert HV-78 in POWER-SUPPLIES

3Ta MHCTPYKUMA BCTaBUT 0O6beKT C mMeHem HV-78
B Habop obvekToB Cc MMeHem POWER-SUPPLIES

remove HV-45 from POWER-SUPPLIES

3Ta WMHCTPYKUMSA yaanuT obbekKT c mmeHem HV-45
n3 Habopa obbekToB C MMeHeM POWER-SUPPLIES

remove_all from POWER-SUPPLIES

coenaet Habop obvekToB Cc mMeHem POWER-SUPPLIES nycTbim
action: CONFIGURE (..., HV-NAME, ..)
insert $(HV-NAME) in POWER-SUPPLIES

9Ta MHCTPYKUMS BCTaBUT 06bEKT, UMS KOTOporo bepercs

n3 napameTrpa genctsma HV-NAME, B Habop obbekToB
c umeHeM POWER-SUPPLIES



2.4.8 WHcTpykuma CREATE_OBIJECT

JTa WMHCTPyKUMA co3pgaeT obbekT SMI ykasaHHOTO Kjaacca.
CuHTakcuc:

create_object object-identifier of _class class-name
rae

object-identifier — >T0 object-name (nmMs ob6bekTa)
nnm
$(parameter-name) — rpe parameter-name — 3TO WM NapameTpa
AENCTBUS, COAEpXalWero MHCTPYKUMO create_object.

Mpumep:

Kak n nwbaa apyras WMHCTPYKUMS, 3Ta MHCTPyKUMA OyaeT BK/WYEHa B
pencreme. HasoBeM >3To pencrtBue npoumsBonbHO CONFIGURE. Tak xe
HasHayMM STOMY [JAEWCTBUIO MNapaMeTp W TaK Xe YC/JOBHO Ha30BEM ero
NEW_POWER_SUPPLY. [lpeanonoxmMm Takxe, 4YTO Haw paomeH SMI copepxuT
knacc obvekToB Cc uMeHem POWER_SUPLY. B oavH n3 06beKkTOB [AOMeHa Mbl
mMornm Obl pobasuTb pencteme CONFIGURE cnepywwmm obpa3om:

action: CONFIGURE (NEW_POWER_SUPPLY)

create_object $(NEW_POWER_SUPPLY) of class POWER_SUPPLY

lencTtene CONFIGURE, ckopee Bcero, Bbi3BaHHOoe un3 GUI, npumer
3HavyeHue napameTrpa NEW_POWER_SUPPLY (HazoBeM ero npou3BOJIbHO
HV109) u 6ypeTr cosgaH HoOBbM 06bekT C uMeHeM HV109 Bblweykas3aHHOTO
Knacca.

2.4.9 WHcTpykuusa DESTROY_OBIJECT

JTa WHCTPYKUMA MNOJHOCTbKW VHUYTOXKAET yKa3aHHbin o006bekT SMI. OH
npegHas3HavyeH [Ans ypaneHns o06beKTOB, PpaHee CO34aHHbIX WHCTPYKUMEN
CREATE_OBJECT, korga 3TO CTaHOBMUTCSH XeNaTesibHbIM.

CnHTakcuc:

destroy_object object-identifier
rge

object-identifier — >To object-name (uma obbekTa)
nnm
$(parameter-name) — rpe parameter-name — >STO MMA NapaMeTpa
AencTBuna, coaepxawero MHCTpykuumio destroy_object.



2.4.10 UHcTpyKkumua SET

JTa MWHCTpyKUMa npucBavBaeT (yCTaHaB/AMBAET) 3HayYeHMe napameTpy,
obbsiBNEHHOMY B Tekyuem obvekTe. EcnuM C Ha3HayYeHWeM 4YTO-TO nouaeT
He Tak, WHCTpykuusa OyaeT npourHopupoBaHa, a B (anne xypHana 6yaer
HaneyaTaHO npeaynpexaawwee coobueHuve.

CuHTakcuc:

nmobo

SET object-parameter-name iteml

nmbo

SET object-parameter-name = iteml arithmetic-operator item2

rpe

object-parameter-name - nMa OAHOTO U3 MapaMeTpoB,
06bABNEHHBIX AN TeKywero obbekTa.
iteml, item2 - asnawTtcsa indiValues, cM. pasgen 2.5.4
arithmetic-operator — sTO
OOVH W3 cneayowmMx onepaTopoB:

+ CNoXeHue iteml + item2

- BblYUTAHUE iteml - item2

) YMHOXeHWne iteml * item2

/ peneHne (4actHoe) |iteml / item2

% OCTATOK AeNeHuns iteml / item2
MpepocTepexeHusn

e [Jna cTpok pa3peweH TONbKO onepaTop +, KOTOpbIA Noapa3yMeBaeT KOHKAaTeHalMw.
e OnepaTop % paspeweH TONbKO ANS LENblX 4ucen.

Kak npaBuno, yKa3aHHble Bblle oOnepaumu BbIMOJHANTCSH TONbKO Mexay
3N1eMeHTaMn, MNpeacTaBAAnWAMA 3HAYEeHUs OAHOrO Tuna. Ecnm sneMeHTbl He
NPeAcCTaBNsANT 3HAYEHMA OAHOTO WM TOrLO Xe Tuna, STOCO MOXHO A0BUTbCA
nyTem npuMBeaeHMs OAHOTO W3 HUX wuanm oboumx Tunos. CM. obcyxaeHue
HUXeE .

MpuBepeHne TMNa snemMeHTa U CMeWUMBAHUE TUMNOB

MpaBasa yacTb uHcTpykummu SET

JTO uAeHTUYHO obpaboTke npocToro ycnosus Tuna 4, CM. pasgen

2.5.1 «06paborka ycnosun». Korpga Ha 3Tane BbiNnoNHeHuA (cTagus
State Manager) dakTnyeckoe CTPOKOBOE 3HayeHuMe onepaHia, KOTopoe
AOMKHO BbITb npuBeneHo K uenomy yucny, He MOXeT  ObiTb
MHTEPNPETMPOBAHO KakK Uenoe, BbIBOAUTCA npeaynpexjawnuee coobuweHune. B
banne xypHana State Manager, a uHcTpykums SET He BbinonHsieTcs.

CpaBHeHMe neBOM U NpaBoOM CTOPOH MHCTpyKuum SET

PesynbTaT onepauum p[omkeH ObTb TOTO Xe Tuna, UYTO W feBas
cTopoHa. Ecnm >To He Tak, TO 3TO MOXeT OblTb [AOCTULCHYTO MYTEM

npuBeAeHMs Tuna NpaBOW CTOPOHbl MHCTpykumm SET. Hanpumep, B
BbIpaXEHMUMN

SET A = (string)( B + C )
JlleBas cTopoHa He MoxeT ObITb nNpuBefeHa K Tuny!




Ecnn nonbsoBaTenb mcnonbsosan npusepeHue tmna, To SMI Translator
OyaeT HacTaMBaTb Ha TOM, 4YTOObl pe3ynbTaT MNPaBOW CTOPOHbI Obll TaKUM

Xe, Kak pesynbTaT neson. Ecnm nonbsoBaTesnb He  MUCNOJb30Ban
npuBeneHne, To SMI Translator nonbiTaeTcs cpenaTb 3STO CAEAVIOWAM
obpas3om:

1. korpa neBas CTOpPOHa TnMpeAcTaBnseT CTpoky string, npasas
CTOpOHa npeobpa3yeTcss B CTpoOKy string He3aBMCMMO OT ee Tuna,
2. KOrga neBasl 4acTb npeacTasnseTr cobonm uenoe uyucno int, npasas
YyacTb MNPUMBOAMTCSA K ULeNoMy 4yucny int HezaBuMCMMO OT €ero Twuna,

HO CM. MNpuUMedYaHue Huxe,

3. Korga neBas 4YacTb NpeacTaBASeT 3HAYeHMe C naaBawwen 3ansiTomn
float, a npaBas uyacTb — wuenoe 4ucno int, npaBas 4acTb
npeobpasyeTcsa B yucno c nnasawwer 3anstonm float,

4. korga neass cTopoHa npeacTaBnser 3HadveHne float ¢ nnasawwen
3anATonm, a npaBafA — CTpPoOkKy string, 5TO He paspeweHo WU
npuBeneT K cbow Ha 3Tane TpaHcnsaTopa.

[puMeyaHue.

B cnyuyae 2, «korga Ha 3Tane BbiNoAHeHus (3Tan AgucneTyepa
COCTOSIHWUI) bakTnyeckoe CTpPOKOBOE 3Ha4vyeHune He MOXeT ObITb
WHTEepnpeTMpoBaHO Kak uUenoe 4yucno, Torpa B danne xypHana State
Manager neuaTaeTcsa npeaynpexpawwee coobweHune, a uHcTpykuma SET He
BbIMOJIHAETCSH .

2.4.11 MHcTpyKkuma SLEEP

JTa WHCTPYKUMA nNpuBeneT K MNPUOCTAaHOBKE TeKywero JAencTBus.
JencTeBne BRocneacTBMM BO30OOHOBUTCA 4epe3 YKa3aHHbIA Nepuos BpeMeHwU
B cCeKyHAax.

CuHTakcuc:

sleep time-period

rage nepuop  BpeMeHuM — uUenoe 4yumcno (CekyHa), STO KOCBEHHOe
3HaveHne IndiValue, koTOopoe MOXeT OblTb MNPOCTbIM LEMbIM YUCIOM WK
6onee CNOXHbIM, KaK onMcaHo B pasgene 2.5.4 «KocBeHHble 3HayeHusa -
IndiValue».

Mpumep:
sleep 5

9Ta WHCTPYKUMS MPUOCTAHOBUT TeKylee LeNCTBME Ha 5 ceKkyHA.



2.4.12 UHcTpykuua WAIT_FOR

NMHorpa Heob6XOAMMO [OXAATbCS BO3HWUKHOBEHMUS KOHerTHOVI cnTyaunn,
npexae 4emM npoado/IXUTb BbIMOJHEHUE . 0BblyHO >3TO pewanoCb CO3A4aHNEM
OOMNONMHNUTENBbHOTLO COCTOAHUA, nepexongom B HEero n nocnenywumm
OXMOAHNEM BO3HUKHOBEHUA 3TOM cntTyaunn. C™m. NMpUMEP HUXE.

Action: X

move_to WAITING_FOR_SOMETHING

State: WAITING_FOR_SOMETHING
when(condition) move_to S

when(condition) do Y
Action: Y

K coxaneHuw, 3TO NPUBOAUT K YBEMYEHUH KOAMYeCTBa AOMNOSIHUTENbHbIX
COCTOSIHUA U [EeNCTBUW, MPUYEM HE TONbKO B TekyweM ob6bekTe, HO U B
obbeKkTax, y4uYMTbiBaAWWMX Tekylwee COCTOsiIHMe obbekTa. WHCTpykums

WAIT_FOR ynpowaeT 3Ty CUTyaLUO.
CuHTakcuc:
WAIT FOR

when (condition;) response;

when (condition,) response,
END_WAIT_FOR

roe
response; — 3TO OTBeT Ha ycnosue, asnawweecs WCTUHHbIM, wu

ABNSETCA OAHMM U3 ClieayounXx:

* move_to state-name
MMpepseT BbinonHeHne WAIT_FOR 1 noMecTUT Tekywuin OObEKT

B cocTossHWe state-name

* continue
MpepseT BbinonHeHne WAIT_FOR, » BbinOMHEHME NPOAOIKUTCS

Cc uHcTpykuum, cnepywowenn 3a END_WAIT_FOR.

B Hayane  BbiNONHEHUA koHcTpykumn  WAIT_FOR  ycnosua  WHEN
BbIMOSIHAKWTCS OAHO 3a ApyruMM B  3ajaHHOM nopsgke. [llepsbin, pawwmn
oreeT TRUE, BbiI3OBET BbINOJIHEHWE CBOEro OTBETa W, CNeAO0BaTENbHO,
3aBepunT koHcTpykuuwo WAIT_FOR. Ecnv Hm ogHO n3 yCcnoBui HE UCTUHHO,
To WAIT_FOR, Tekyuwee gencTBume M TeKywmn obbekT NPUOCTAHABINBAKTCS .



O6paborka State Manager

Korna BO BpemMsa BbINOJHEHUS [ENCTBUSA [OOCTUCAETCA KOHCTPYKUMSA
WAIT_FOR u Hm opHO wu3 ycnosun WHEN He wumeer 3HauveHua TRUE,
BbIMOJIHEHNE KOHCTPYKLUMK n, cnefoBaTeNbHO, Tekyluee nencTene
NMPUOCTaHaBAMBAETCA aHaNOTM4YHbIM (HO HEe WAEHTUYHbIM) CrnocoboM, 4YTO W
nHcTpykuma IF. [losxke, korpa nnaHuposumk (scheduler) obHapyxmBaeT
CUTyauuw, B KOTOpOM OOAHO M3 ycnoBur npuocTtaHoBsieHHoro WHEN Moxet
[ATb  MNONOXUTENbHbIN  OTBET, OH MNPOCUT MPUOCTAHOBMAEHHbLIN 0B6bEKT
OoueHUTb Yycnosua npuocTtaHosBneHHoro WHEN, »n ecanm ogHO W3 HUX paet
NONOXUTENbHLIN OTBET, OH BO30OHOBASET BbINOJIHEHME MPUOCTAHOBIEHHOLO

obbvekTa, COOTBETCTBYHWMI OTBET BbiIMONIHAETCSH, % WAIT_FOR
3aBepuwaeTcs.

WAIT_FOR instruction

example

Object: HV1 is_of_class POWER_SUPPLY
Object: HV2 is_of_class POWER_SUPPLY
Object: HV3 is_of_class POWER_SUPPLY
I

ObjectSet - DEVICES is_of_class POWER_SUPPLY {HV1 HV2,HV3}
I ___________________________________________________

Not using WAIT_FOR Using WAIT_FOR
Object - LOCAL-TOP Object - LOCAL-TOP
State : IDLE State : IDLE
Action : START Action : START
do SWITCH-ON all_in DEVICES do SWITCH-ON all_in DEVICES
move_to WAITING_DEVICES_ON WAIT_FOR

when ( LHC not_in_state OK ) move_to LHC NOT OK
State : WAITING_DEVICES_ON when ( any_in DEVICES in_state ERROR ) move to ERR
when ( LHC not_in_state OK ) move_to LHC_NOT_OK when ( all_in DEVICES in_state ON ) continue
when (any_in DEVICES in_state ERROR ) move_to ERR END_WAIT_FOR
when ( all_in DEVICES in_state ON ) do CONTINUE_START
‘continue_start instructions’

Action : CONTINUE_START move_to READY

‘continue start instructions’

move_to READY

PucyHok 5. [lpumep ucnonbsosaHua WAIT_FOR. Ob6paTuTe BHMMaHuWe Ha
Hannune pononHutenbHoro cocTtosHus WAITING_DEVICES_ON n perncTsus
CONTINUE_START B cnyyae, korga WAIT_FOR He wncnonb3yercs.



2.4.13 UHcTpykuma REPORT

JTa WHCTPYKUMA NO3BONSAET MNONb30BaTEeN MNpPpU BbINONHEHUN [AENCTBUA
OTNpaBnATb coobuweHMs areHTty, Haxoaswemyca 3a npepgenamm mupa SMI.
3aTeM 3TOT areHT MOXeT pAenaTb TO, 4YTO €EMY HpaBUTCHA, Hanpumep
oTobpaxaTb 3TWM coobuweHusas Ha kakoh-Tto naHenn REPORT. PasnuyHble
YyYaCTHMKM npouecca U MX B3aMMOLENCTBME MOKa3aHbl Ha puUc. 6 Huxe.

CuHTakcuc:

REPORT( severity , msg )
roe

severity (Cepbe3HOCTb)
3TO YPOBEHb CEPbLE3HOCTW WM CTPOTLOCTM COODWeHus,
oanH n3 cnepywowmx: INFO, WARNING, ERROR, FATAL

msg (coobweHue)
nmeet ¢opmat indiVal,+indiVal,+.+indiVal,
rae indiVal; — 3ToO ccbinka Ha GakTuyeckoe nepenaBaemoe
3HayeHune. [llogpobHo onmcaHo B pas3gene 2.5.4
«KocBeHHble 3Ha4vyeHnsa - IndiValue».

Mpumep:

Object: O

Action: A(runno)

REPORT(INFO,"Object:"+_OBJECT_+"is reporting Run number:'"+runno)

Object: O

.-ﬂ.\-c'tion A

REPORT...

Software
agent

1 SMI/Domain-name/USER_MESSAGE
—
As the communication mechanism we are
using DIM.
Reporting software in State Manager

creates messaging service, see above,
and the Agent subscribes to it.

INFO
WARNING
ERROR
FATAL

R
——

-

‘T DIM

PucyHok 6. PasnnyHbie y4aCTHWMKKM npouecca M MX B3aMMOLENCTBMUE.



2.4.14 WHcTpykuua FOR

MHCTPYKUUA B NMPOLECCE PA3PABOTKH
JdTa WHCTPYKUMA NOCAefoBaTENIbHO BbINOAHAET HAboOp MHCTPyKUMKA ANA
KaXgoro 4seHa Habopa 0ObeKkTOB.

CuHTakcuc:
for mem in objectSet
For_Instruction_Block (FIB)
end_for
rae

objectSet - vMs Habopa obbekToB SMI

FIB - VHCTPYKUWUW, KOTOPbIE AOJKHbI ObITb BbINOJJHEHDI
AN Kaxaoro yneHa objectSet

mem - 3TO MPOM3BOJIbHOE UMA, NpeacTasnswuee obbekTbl B Habope
obbekTOB. EAMHCTBEHHBIM OTrpaHMYEHMEM SIBNSIETCHA TO, YTO OHO
HE AO/MKHO KOHPIMKTOBATb HW C KAKWUM OPYTCUM UMEHEM oOObekTa
B FIB.

Mpumep:

for X in POWER_SUPPLIES
do START X
wait(...,X,...)

end_for

bnok uHcTpykumm FOR (FIB)

O FIB w™MoxHO pAgymMaTb, Kak ecam 6bl 3TO Obina  QyHKUMA C  O4HUM
aprymMeHToM mem. 3aTeM STOT apryMeHT WCNONb3YyeTCA WHCTPYKUUAMU
BHyTpn FIB. Hwuxe npuBegeHbl mMHCTpykumm SMI, KOTOpble NOALEPKNBAKNTCS
B FIB. [Ins Kaxaom MHCTPYKUMM ONMCaAHO ee ucnonb3oBaHue B FIB.

MHcTpykuma DO

Tonbko 00bekT, Ha KOTOpbIM BO3AENCTBYKWT, MOXET OblTb 3aMeHeH
aprymeHTomMm mem. Kak u B MpMBEAEHHOM Bblle MNpuUMepe.

UMHcTpykumua WAIT

Nwb6on n3 obbekToB B ckobkax WAIT moxeT ObiTb 3aMeHeH apryMeHTOM
mem. Kak wn B npuBeAeHHOM Bbiwe npumepe. [lpogonkaercs paboTra no
paspeweHni MCNoNb30BaHMA APYLMX MHCTpykuun B FIB.



2.5 JlononHuTenbHble nNpaBula U coOraueHus

2.5.1 O6paborka ycnosuu

Ycnosne B SMI++ — 535TO r5ormMyeckoe BblpaXeHue, CoOCTosWee U3
KOMOMHauum norumyeckux onepatopos {and, or, not}, ckobok { ( , ) }
M NOTUYECKUX OMepaTopoB.

B SMI++ 5Tu normyeckme onepaTopbl HA3bIBAKTCS MNPOCTbIMM YCIOBUSMU
(SC — simple conditions) u 6bIBAlT cneaywownx 4 TUNOB:

typel ( 'object-name' in_state 'state-name' )
type2 ( all_in 'object-name' in_state 'state-name')
nnu

( any_in 'objectset-name' in_state 'state-name')

type3 ( 'object-name' is_empty )

type4 ('iteml' onepaTop oTHoweHua 'itemZ')
NB: sTOT TMn mMcnonb3lyeTca ANS NPOBEPKM 3HavyeHun napameTpoB. [logpobHee CM. Huxe.

NB: 6Gonee npoaBuMHYTOE MCNONb30BaHMe ANa 3KkcnepToB 'object-name'
n 'objectset-name' B Tunax 1, 2 wn 3, cM. pasgen 2.5.5
«[lepemeHHble 3neMeHTbl B SML».

NB: B npuBeaeHHOM Bblue Takke MoxeT ObTb mnot_in_state BmecTo
in_state n not_empty BmecTO empty

2.5.1.1 BbruncneHne ycriosui

Ycnosne TpaHcaumpyeTrca ¢ nomowbkw SMI ~ Translator chaeaywowmm
obpasom: wu3Bnekawrca Bce npocTole ycnosusa (SC) u reHepupyeTcs psa
S/1eMEHTapHbIX JIOTMYECKMX onepaumn uam ycnoBHbIX WHCTpykumn (CI —
condition instruction), KOTOpble MOLYT OblTb OWMHAPHBIMM WMAM yHapHbiIMM. Bo
BpEMSA BbINOJHEHWA CHa4vana BblumMcnsawTcs Bce SC, a 3aTeM BblYMCNsSEeTCSA
cepua CI oT Hayana [0 KOHUA, MpUM 3STOM pe3ynbTaToMm nocnegHero CI
apnaeTcs obwun xenaemoin orBeT. Bo3MoxHbl 3 dopmbl 3TmMx CI:

. operandl and operand?
. operandl or operand’?
* not operandl

roe operandl(operand?) sBnseTrcs nuMbo pe3yibTAaTOM OLEHKW OAHOTO U3
SC, nnbo ogHoro m3 npeppiayumx CI.
Mpumep:

( (A in_state ERROR) or (B in_state ERROR) ) and ( LHC in_state PHYSICS))
N3BnekawTcsa cneapywume npocTblie yCnoBuUA:

SC1:(A in_state ERROR); SC2:(B in_state ERROR); SC3: (LHC in_state PHYSICS);
n psag creHepupoBaHHbix CI:

CI1 : pesynbTaT SC1l or pesynbTaT SC2

CI2: pesynbraTr CI1 and pe3ynbTaT SC3



B «HopManbHbIX» obcCcTOosiTenbcTBax pes3ynbTaT oueHkn SC, a Takxke CI
nméo UCTUHA (TRUE), nmnbo JIOKb (FALSE).

CNoxHOCTb BO3HMKAET, KOrga OAHO WANW HECKOJIbKO MNPOCTbIX YCAOBUM
TMNAa 2 OTHOCATCHA K MNYyCTOMY MHOXecTBY. Mbl MpUHSAM  OOBOJIbBHO
HecTaHAapTHbIM CNOCO6 peweHus 3TOM CUTYaALUM:

B pononHennme k paByM 3HavyeHmsMm TRUE wn FALSE ™Mbl BBenn ewe OAHO
3HayeHne, KoTopoe Mbl Ha3biBaeM GHOST (npuspakomM) wn onpepensieMm ero
cnepywwmm obpa3om:

Korpa npoctoe ycnosBme Tuna 2 OTHOCUTCH K MYCTOMY MHOXECTBY, €ro
3HayeHWe no onpegeneHuw asensercsa GHOST.

Onsa BblumcneHns CI Mbl NpuUHANKM cnepywwve npasuna:

"normal -value'
"'normal -value'

"normal-value' or GHOST
e GHOST or 'normal-value'
e GHOST or GHOST = GHOST
e '"normal-value' and GHOST "normal -value'
e GHOST and 'normal-value' = 'normal-value'
e GHOST and GHOST = GHOST

e not GHOST = GHOST

B 6onbwMHCTBE pacnpoCTpaHEeHHbIX CUTyauunm 3To paboTaeT Tak, Kak
ecnm Obl He OblIo MPOCTbIX YCNOBWUIA, OTHOCAWMXCS K MYCTbIM MHOXECTBAM.
JTO, HaBepHoe, TO, 4YTO XOoTenocb Obl cpenatb. [lpobnemMa BO3HMKAET B
TO ciy4vaem, korga obwunm pesynbrar — GHOST. B >TOM cnydae Mol
3aMeHseM 3TOT pes3ynbTaT Ha FALSE. B cnyyae WHCTPYKUMWM 3STO WMMEHHO
TO, 4YTO Tpebyercsa. B cnyyae wuHcTpykumn 1if >TO He uaeanbHO, MNOTOMY
4yTO 3TO nNpuBeneT K BbinoaHeHMw 4vactun else if (ecnnm TakoBas mMmeeTcs)
6e3 kakoro-nnb6o ob6ocHoBaHusA. 0uyeBMAHO, 4YTO nyywe 6bNO 6bl BOOOWE
WTHOPUPOBATb MHCTPyKuUuio 1f.

2.5.1.2 [lpocroe ycnosne Type4

Oopmar:
( iteml onepaTop oTHoweHua item2 )
roe:

iteml, 1itemZ2 - SBASIKTCH KOCBEHHbIMM 3HavyeHusMm (indiValues -
indirect values), Kak OnuMcaHo B pasgene 2.5.4
onepaTop OTHOWEHUS SBASETCH OAHUM W3 CAe[VoWmMX :

. < MeHblle 4YeM

. > Oonblle, 4YeMm

. <= MEeHblle WIN paBHO
. >= 6OoNblle UIN PaBHO
. == paBHO

. <> He paBHO

Kak npaBuno, cpaBHEHWE BbINOJHAETCA TONbKO MeXay >S/IEMEHTaMM,
npencTaBAoWLAMY 3HavYeHus oAHOTO THNa. Ecnun S/IEMEHTbI He
NpeacTaBNsAlT 3HAYEHMS OJHOTO M TOLO Xe Tuna, TO 3STO MOXET ObiTb
OAOCTUTHYTO MNYyTEM NpPUBEAEHMS TWUNOB OJHOTO M3 HUX UAM 0Boux, CM.
Hmke. CM. Takxe npumepsbl u3 [lpunoxeHuna 5,6,7,8.



2.5.1.3 [lpuBegeHne mn cmeweHue THUMNOB

OopmaT npuBeneHUS TUMNOB:
(cast-indicator)item

roe
item - Kak OnNMCaHO Bblwe
cast-indicator sBnfeTca ogHWM M3 cCneayoWLUX:
string, int, float (cTpoka, uenoe umcno, uucno c nnasawweit 3anATON)
npumep:

(int)RUN_TYPE

B >tom npumepe RUN_TYPE — 53To wMa napaMeTpa, KOTOpbiA 6Obin
obbsiBNEH Kak CTpokKa, U TakuMM o06pa3oM ero 3Ha4YeHue BPEMEHHO
npeobpasyerca B uenoe 4ucno. WM nosToMy ero MOXHO CpaBHMBATb C
APYTUMWN LENOYUCTEHHbIMA 3HAYEHUSAMN .

2.5.1.4 OrpaHnveHus

EcTb [OBa OCHOBHbIX OTLpaHUYEHUs, KOTOpble HAKAAObIBATCH VYXe Ha
3Tane nepesBoja:

1) item, npepcrTaBnfieT NocTossHHOe 3HaveHuwe, Hanpumep: (float)3

2) [lpeobpazoBaHue item, npeacrasnswwero string, B 3HaveHue float

KpomMe TOro, Ha 3Tane BbinoaHeHua SM:

3) [llpeobpasoBaHMe >3n1eMeHTa, NPeACTaBNSAWWErO CTPOKOBOE 3HaYeHue
(string), B uenoe wuucno (int), korpa cTpoka He MOXeT ObITb
WHTEpNpeTMpoBaHa KakK TakoBas.

Korpa wcnonb3yercs npuBegeHne TunoB, SMI Translator HacTauBaeT
Ha ToM, 4yTob6bl oba snemeHTa (nocne npueeneHus) OblNM OAHOLO TUNA.

Korpa npuBeneHve TUMNOB HE WUCMNOJb3YyeTCs UM DNEeMEeHTbl NpeacTaBAslT
3Ha4YeHUs  pas3HbIX  TUMNOB, SMI Translator nonbiTaeTcs BbIMONTHUTb
cobCcTBEHHOE TnMpuBeAeHME TUMNOB W B [MpouecCe BblAACT NpeaynpexaeHns
(1, BO3MOXHO, OWMOKMK):

* Ecnn oamH n3 snemMeHTOB nNpeAcTaBnsieT cobOW CTPOKOBOE 3Ha4veHue,

a Apyrom npepcTaBnseT 3HayeHMe C naaBawwen 3anaTtonm, To SMI
Translator BbizacT daTanbHyW oOwMbKy.

* Ecnn oaMH n3 sneMeHTOB NpeACTaBASET LUENOYUCNEHHOE 3HavyeHue, a
OpYCOM npeacTaBnseT 3HavyeHue C njaBawwer 3ansATon, TO 3SJIEMEHT,
NPeAcCTaBASANWMA LeNnovYucneHHoe 3HayeHne, npeobpasyeTca B 4YUCNO
C nnaBawwWwen 3ansaTomn.

* Ecnm oavH n3 sneMeHTOB NpeACTaBNS€T LUEeNOYMCEHHOE 3HavyeHue, a

Apyrom npeancTaBnsetT CTpPOKOBOE 3HayeHue, TO S/IEMEHT,
NpeAcTaBnsAnWMIA CTPOKOBOE 3HayeHue, MWMeeT Tun, NPUBEAEHHbIN K
uenomy  4yucny. [losxe, korga State Manager ©paboTraer u

baKTMYeCcKOe CTPOKOBOE 3HAa4YeHMEe He MOXET ObiITb MHTEePNPEeTUPOBAHO
Kak TakoBoe, ycnosue oueHumBaeTrcs kak GHOST, u State Manager
co3paeT npeaynpexpawwee coobuweHne. B 3TOM cnyvae Takoe
npocToe ycnosue obpabaTbiBaeTCs TakK Xe, KakK M YCNOBME BTOPOrO
TWna, OTHOCSAWeeca K MycToMy MHoxecTBy. CM. Bblue.



2.5.2 DneMeHTbl fi3blka C TOYKMU 3PEHUA TpPaHCASTOpa

SMI Translator (smiTrans), OCHOBHas nporpamma, KOoTOpas
obpabaTbiBaeT M aHanM3upyeT cepBepHbin kog SML, pacnosHaeT HECKONbKO
pPasanYHbIX TUMOB 3neMeHTOB Koga SML. bOAbWMHCTBO 3TWUX DS/EMEHTOB
3aTeM Has3Ha4YawTCcaA pas3nuyHbiIM knaccam C++. Ha pucyHke 7 Huxe
nokasaHa Mepapxmyeckas CTPYKTypa Hambonee BaXHbIX KIACCOB:

MpumevaHune. lepapxusa cBsizaHa C BnagenbueM. Mbl COBOPUMM, 4YTO KJjacc
ABNAeTcs BAagenbUeM JApyroro Kkjacca, e€ecam OH aMbo CoaepXUT 3STOT
Knacc, nnbo XpaHUT yKa3aTeNb Ha Hero.

SMIObject

‘ iActianeadBlocki Parms

T Parms
* CreateObjectins |

* Insertlns ]

* Sleeplns i

* Setlns — 1 ParOperand
* Termins

* Waitlns

* Iflns ‘ ‘ IfUnit ‘ i IfUnitHeadBlock —Condition —SmpCond
e
--variousinstructions*

05-Aug-2016 BF

PucyHok 7. Mepapxumyeckaa CTpyKTypa KjfaccoB TpaHcnsTopa SMI.
EcTb 3 pasHble Cpynnbl 3TUX KACCOB:

1. OparmeHT koga SML (uHOrga Has3biBaeMbin 6O10KOM WAWM MoAyNeEM),
COCTOSILWMIA U3 HECKONbKUX MOMHbIX CTpoK. [lepBas cTpoka Moayns
OOblYMHO HauMHaeTcs C Kaw4yeBoro csoBa (Hampumep, «object:» wunm
«when»). TpaHcnaTop uMeeT pas3/iMYHblE CTpaTECMM PaCMNoO3HaBaHUSA
nocnegHen cTpoku 6noka. Bce 3TuM knaccel HacneaywTcs OT Kihacca
SMLUnit. BHyTpu ©Onoka M™MoryT O6bITb [AOOMONHUTENbHbIE OO0KKM KOAaA
SML Ha 6onee HM3KOM ypoBHe. [lockonbky BCe MOAYAM CO34AKNTCA B
Ky4Ye, STO O3HayaeT, 4YTO MOAY/b [OO/MKEH XPaHUTb  CMNUCOK
yKkasaTenem Ha MoaynauM, nNpuHagnexawme eMmy Ha 6onee HU3KOM
ypoBHe. (Hanpumep, moaynb «State» xpaHUT ykaszaTenb Ha CBOM
moaynm «When» un «Action».) ITW ykKazaTennm XpaHATCH B JOKabHbIX



AaHHbIX Knacca SMLUnit, oT koTOpbiXx HacnepywTcs moayam. YCNOBHO

5TWU eAVHMUBI MOXHO pasAennTb Ha ABe noarpynmnbl:

1. OneMeHTbl, KOTOpble OTHOCATCHA K APYCWUM D3JieMeHTaM, TakKWMM Kak
«SMIObject». Ha pucyHke oHM o0603Ha4YeHbl 3€e/EeHbIM LBETOM U
obBeneHbl CNOWHON PaMKON.

2. JNIEMEHTbl, HEe OTHOCAWMECSs K APYLCMM 31eMeHTaM. Ha pucyHke OHMU
0b60O3Ha4eHbl XenTbiM LBETOM W obBeaeHbl MYyHKTUPHOM paMkonm. NB:
6nok WHEN saBnseTrcs wckawyeHuem, MNOTOMY 4YTO, XOTSI OH MOXeT
CCbllaTbCsi Ha AEeuCcTBME, OH He XpaHUT ykasaTenb B OObIMHOM
mMecTe (T.e. NoKanbHble AaHHble knacca SMLUnit, oT koToporo oH
HacnepyeTcs).

2. dneMeHTbl koga SML, He npuHagnexawue K rpynne 1, Takme Kak,

Hanpumep, «YcnosBue». Ha pucyHKe OHM MOKa3aHbl OObIYHBIM TEKCTOM.

2.5.3 MNapameTpnl B SMI

BHauyane B SMI ObiniyM TONbKO OOBEKTbHI, COCTOSSHUS W gencTBus. [lo Mepe
passuTnsa npoekra SMI cTano o4yeBMAHO, 4YTO ObINO  Obl  NONE3HO
nepefaBaTb 3HayYeHUs Apyr Apyry. [lpyMepoM MOXET CHAYXUTb HOMep
3anycka, pacnpoCTpaHsAEeMbI1 MaCTep-OObEKTOM Ha BCe €ro MNoAYUMHEHHbIE WU
T. A. Tak poaunucb napaMeTpsbl. B HacTosiwee BpemMss MOXHO BCTPETUTb WX
B [OBYX Ppas3/IMyHbiX KaTeropmsax. Mecta, rae OHM O0ObSABNAEHbI, U MecCcTa,
rge OHW WCNONb3YHTCH.

2.5.3.1 O06vaBneHns napamerpos

CywecTByeT pABa Twuna napaMeTpoB: napamMeTpbl 06bekTa, KOTOpble
06BABNANTCA KakK 4YacTb o06baABneHuMa ob6bekTa, W nNapaMeTpbl AEeUCTBUSA,
KOTOpble 06BbABAAKNTCA KakK 4YaCTb 0ObsABNEeHUSA LEeNCTBUA.
06bsaBneHne obbekTa object:

Cpazy nocne obbsBneHuss obbekTa MOXeT cnefoBaTb 0ObABAEHME
napamMeTpoB, onpegenswwee napamMeTpbl, CBA3aHHble C 3TUM OOBLEKTOM:
Object: object-name
Parameters: pd; [,pd., .. ,pd,]

rpe
pd: saBnserca obbvABNeHMeM napameTpa B dopme:

[type] name [= default-value]

rae
* type - aBnserca onpepeneHMeMm Tuna M MoxeT ObiTb nmMbo string,
nméo int, nambo float. Ecam HeT, TO npegnonaraeTcs, Tun
string.
°* name - 3TO MMSA MapaMeTpa
* default-value - gBnseTrca 3HayeHMeM MapamMeTpa MO YMOJYAHUK WU
OO/MKHO  OblITb KOHCTAHTOM COOTBETCTByWWEro Twuna. Ecam Twun

string, 3HayeHMe [ONMKHO ObiTb 3aK/WYEHO B [ABONHbLIE KaBbIYKWU.

Mpu o6bABNAEHMM NMapaMeTpbl Pa34ensiTCa 3anAaTbiMU.



06bvaBneHne pencreua action:
[lencTBMEe MOXET WMEeTb CBS3aHHblE C HMM NapaMeTpbl, OObSAB/IEHHbIE
cnepywwmm obpa3om:

Action: action-name ( pd; [,pd:, ... , pd,] )

roe pdi MMeeT TOT Xe CMbIC/, 4YTO M Bbllwe. EcCnAmM 3HayeHMe No yMOJSYaHUK
He 3ajaHO, Torga, Korga [AencTBMe Bbi3blBaeTcs U3 rpadpuyeckoro
nHTepbenca, rpapuyecknn uHTepdbenc nNpeanoxXMT MoNb30BaATENN BBECTU
3HadyeHne. Korpa pencTeBme nojslydyeHO Kak KOMaHAa OT Apyroro obbekTa,
To State Manager oxmpgaeT, 4TO 3HayeHue O6yaeT NpPenoOCTaABNEHO.

I'Ipm o6baABNEHUU, cogepxauweMm MHOIro rnapaMeTpoB, BO3MOXEH TMepeHoC
CTPOKW Nnocne 3ansiToun.

[Mpumep obbsiBNEHMSA nmapaMeTposB:

object: RUN
parameters: int NUMBER_T = @,
int NUMBER_P = 0@,
RUN_MODE = "DEMO"
state: STOPPED
action: START_RUN

object: EVT BUILDER /associated
parameters: int NUMBER_T, int NUMBER_P
state: DEAD /dead_state lcolor: DarkGray
state: READY lcolor: Aqua
action: START(TYPE, int NR)

C™M. Takxe npumepbl M3 [llpunoxeHnsa 5,6,7,8.
2.5.3.2 MWcnonbzoBaHne napamerpos

MHcTpykums CREATE_OBJECT
create_object $(action-parameter-name) of_class class-name

roe action-parameter-name vMA OAHOTO W3 MNapaMeTpoB [AencTBuSA,
O6BSABNEHHbIX B TEKYWEM LENCTBUN.

MHcTpykumm INSERT, REMOVE

insert $(action-parameter-name) in set-name
nnm

remove $(action-parameter-name) from set-name

roe action-parameter-name vMs OAHOTO W3 NapaMeTpoB [AENCTBUA,
00bABNEHHbIX B TEKVYIWEM AENCTBUM.



UHcTpykumua DO
do action-name(pd; [,pd., ... ,pd,]) target-object-spec
raoe

pd:
nmeet ¢opmaT pnm; = indiVal;

rpe
pnmi MMSi OAHOTO M3 MapaMeTpoB, OObSBAEHHbIX B OENCTBUMU
action-name ueneBoro obvekTa

indiVal; ABNSETCHA CCbJIKOM Ha (akKTuMyYeckoe 3HavyeHue,
KOTOpOe A[O/MKHO 6bITb nepepaHo. [logpobHo onmcaHo B 2.5.4

MHcTpykuma CALL

CALL function-name(pd ,pd:, ... ,pd.])
rae

function-name wvMs OAHOW W3  GYHKUMA, OOBABMAEHHbIX B TeKYIeM
obbekTe

pd: mmMeeT TOT xe ¢GopmMaT, 4YTO M WMHCTpyKkumsas DO, HO pnm; —

3TO MMA4 OAHOI'O U3 NapaMeTposB, OObSABNEHHbIX B 0O6bABNEHUNU quHKLI,l/Il/I.

MHcTpykumua REPORT
report (severity,msg)
rae
severity - ogHo mn3: INFO, WARNING, ERROR, FATAL
msg - coobuweHne ans nocbinkyu B dopme:
indiVal;+indiVal,+. . .+indiVal,

UHcTpykumua SET

set object-parameter-name = indiVall

nnun

set object-parameter-name indiVall arithmetic-operator indiValZ2

rpe

object-parameter-name - VMsi OQHOTO M3 OOBABNEHHLIX MapaMeTpoB
Tekywero obvekTa

indiVal1(2) - KocBeHHble 3HayeHus (Indirect Values).
CmM. 2.5.4



MpocTbie ycnosua Simple Condition Type4

(indiVall arithmetic-operator indiVal2)
rae

indivall(2) — kocBeHHble 3HayeHuss Indirect Values. Cm. 2.5.4 .
MpeponpeneneHHbie 3ape3epBUPOBAHHbIE KJ/IWYEBble C/I0Ba

OHM  uvcnonb3ywTCA AN  cneuMalnbHblX  3HAYEeHUA  NapaMeTpoB U
onepaHaoB. Ha [aHHbIM MOMEHT MX Bcero 4:

_DOMAIN_  _OBJECT.  _STATE.  _ACTION_
MpuMepsl MX MCNONb30BaHMUA :
Action: A(runno)

do B(run=runno, fromobj = OBJECT )

if ( (C in_state READY) and
(_ACTION_ == "START")) then

end if

Ho oHu He OJONMYyCKaWnTCA B AE€KNapaTUBHbIX 3aABAEHUAX!

THIS IS NOT ALLOWED:

Object: O

Parameters: P1, .., Pi=_DOMAIN_,...)
or

Action: A(P1, .., Pi=_OBJECT_, .. )

2.5.4 KocBeHHble 3HaueHua - IndiValue

IndiValue - »5>T0 cokpaweHue OT (indirect value) - «KOCBEHHOE
3HayeHue». OH npeacraBnser cobor MNPOCTOE TMOCTOSIHHOE  3HadyeHue
6azoBoro Tuna, TO e€eCTb uenoe 4ucno (int), uyumcno c nnasawwen
sanaton (float) wam cTpoky (string). IndiValue wmoxeT O6biTb nnbO
HEenoCcpeaCTBEHHO TakWMM 3HavyeHueM, nmbo ero popma pgaeT ykasaHue, Kak
9To0 npsmoe (daKTmyeckoe) 3HAYEHME nosyyaeTcs.

Mbl HaxogMM ero MUCnonb30BaHWE B MHCTPpYKUNAX

MHcTpykums CALL:
call function-name (..., PAR=indiValue, ...)



UMHcTpykuus DO:
do action-name (... , PAR=indiValue, ..) object-name

UMHcTpykums REPORT:
report (WARNING, ... + indiValue + ... )

MHcTpykuma SET:
set PAR = indiValuel + indiValue2

MpocTroe ycnoBue Simple Condition Type4
( indiValuel == indiValue2 )

Bo3moxHble dopmbl indiValue:
INT
npocTasa LeNo4YncineHHas KOHCTaHTa, Hanpumep 5
FLOAT
npocTasa KOHCTAHTa C njaBawwer 3ansTon, Hanpumep, 5.1
STRING
npocTas cTpoka, Hanpumep, "ABC"

NAME
WA UMK NOKaNbHOTLO napameTpa
nnn 3apesepBupoBaHHoe uma: _DOMAIN_ , _OBJECT_ , _STATE_
nnn _ACTION _
COMPNAME
OH mmeeT dopmy obj-name.item,
rae:
obj-name - 3TO0 mMsA nNwbOro obvekTa, OOLABNEHHOLO B [AOMEHE,
a Takxe

item - aBnfaetrcs
nmbéo umeHeM napameTpa (OAHOTCO M3 MapaMeTpoB, OObABNEHHbIX
B obbekTe obj-name)
nmbo 3apesepBupoBaHHbiM MMeHem _STATE_ wnn _ACTION_
- B 3TOM cnyyae Tekyuee (pakTnmyeckoe) 3HadyeHue
indiValue oueHMBaeTCs KakK TeKyllee COCTOSHue
nnu pencreme obbekTa obj-name.

2.5.5 [lepemeHHble anemeHTbl B SML (VarElement)

[NepBOHa4YanbHO B WHCTpyKuuaAx  SML  MCNONb30BaAUCb  DJIEMEHTHI
(obbekTbl, Habopbl OOLEKTOB, COCTOSIHUMS) C MPOCTbIMW, SABHO 3a4aHHbIMU
MMeHaMM. 3aTeM 3TO NpaBuao OblNO  pPaCWMPEHO U  pas3peweHbl WUMeHa
S1EMEHTOB, nMepejaBaemMble B 3Ha4YeHUsAX nNapaMeTpoB AeUCTBUNA. ITO —
nepemMeHHole 3neMeHTbl (variable element WNW VarElement). 3Ta KOHUENUMUS
VarElement BBegeHa pAna npeaCTaBAeHUS NPOCTOCO WMEHUM OObekToB,
HabopoB MAM COCTOAHUN. BO3MOXHble GOPMbl MEepeMeHHbIX S/1EMEHTOB:

MpocToe umMma
Mpumep: RUN_CONTROL

Min KoCBeHHas CCblIKa



$(parameter-name)

rae
parameter-name vMsi OLHOTO W3 MapaMeTPOB [AENCTBUSA;
3HaYeHWe napamMeTpa MPUHMMAETCS B KayeCTBE MMEHMW 3JIeMEHTA.

Mpumep: $(objNm)
OHW WUCMONb3YKNTCA B CAEAYHUMX WUHCTPYKUMAX :

NHcTpykuma DO
do action-name (Parameters) object-name
nnm
do action-name (Parameters) all_in object-set-name

NHcTpykuma MOVE_TO
move_to state_name

MHcTpykuma INSERT, REMOVE 1 REMOVE_ALL
insert object-name in object-set-name
remove object-name from object-set-name
remove_all from object-set-name

NMHcTpykuma CREATE_OBJECT
create_object object-name of_class class-name

NHcTpykuma DESTROY_OBJECT
destroy_object object-name

NHcTpykums WAIT
wait (...,object-name,...,all_in object-set-name,...)

MpocTbie ycnoBusa

Tun 1

( object-name in_state state-list )
Tun 2

( any_in object-set-name in_state state-list )
nnu

( all_in object-set-name in_state state-list )
Tun 3
( object-set-name is_empty )

NB: B MHCTPYKUMSAX, OMUCAHHBLIX BbillE, MOXHO MCMNONb30BaTb
not_in_state BmMecTo in_state n not_empty BmMecTo is_empty

IndiValue
B cnyuyae ecnu IndiValue wumeer dopmy COMPNAME (cm. 2.5.4 )
T.e.
object-name.item
roe item — 3apes3epBMpOBaHHOE UMA UAM MMA napaMeTpa obbekTa.



2.5.6 OopmanbHbim cuHTakcuc SML

CuHTakcuc onucaH B ¢dopme BNF co cnepywowmMm GopmanmsmMoM.

TepMMHanbHble CMMBONBI — OCHOBHbIE CUMMBOJbI, M3 KOTOPbIX GOpMMpyeTCcSH
nporpamMMa: 3ape3epBUpOBaHHble CNoBa, oOnepaTopbl,.. OHM 3anucaHbl B
BepxHeM perucTtpe. Cneaywowme 3HaKM MpPenUMHAaHUS UCMNONb3VYITCH Kak
pasgenutenn B a3bike SML: pgBoetoume ":'", pBomHoe aBoeToume "',
sanaTas ",", ckobku "()", 3Hak paBeHcTBa "=" M [ABOMHbIE KaBblYKMK
"M He-TepMMHasbHble BblpaXeHUA — 3STO CUHTAKCUYEeCKUe nepeMeHHble,
onpeaenswwmMe Habopbl cTpok. OHM 33a[alT MepapxXxuyeckume CTPYKTYpPsI
A3blKa, KOTOpPble HVYXHbl ANS TpaHcnsumu. [ns HUX UCNONb3yeTcsa 3anucb B
BMAE CJ/IOB B HWXHEM permcrpe Mexay 3Hakamm "<" p ">",

Kaxpoe npousBogswee npaBuio COCTOUT M3 He-TEPMUHANbHOTCO CUMBONA,
nocnepywwero "::=" ¢ nocneaywwen CTPOKOW TEPMUHANOB WU  He-
TepMmHanoB. CuHTakCcuUC nMpOrpaMMbl KOPPEKTEH, eCAM OH MOXeT ObITb
npeacTaBsieH C  MNOMOWbKW  NPOM3BOASAWMX  MNpaBWia,  HaynMHas C  He-

TEPMUHANIbHOTO cumBoONa: "<program>". Kpyrnbie CKOBKM "Ly
NpeacTaBAsnT HONb wnu 6onee MNyHKTOB, 3akKJ/IWYEHHbIX B CKOBKax, a
ckobkn "{}+" - no kpanHen Mepe oaMH NYHKT. KBaapaTHble ckobkwu "[]"

MCNONb3YKWTCA Ansa Heobsi3aTenbHbIX TEPMUMHANIOB WU  HE-TEPMUHANOB B
NPON3BOAAWMX MNpaBuNax.

BepTukanbHas nuHusa "|" wucnonb3yeTrcs Ana Bblbopa Mexay pasHbiMU
TEPMUHANBHBIMU N HE-TepPMUHAJIbHbIMXA BbIPpAXEHUSAMMU .

Definition of a SMI program

<program> ::= { <class def> | <object_def> }+

Definition of a class
<class def> ::= <class decl> { <logical object descr> | <associated class spec> }

<associated class spec> ::= { /ASSOCIATED <associated object descr> }

Definition of an object

<object def> ::= <internal object def> | <external object def>

<internal object def> ::= <internal object decl> { <logical object spec> | <associated object spec> }
<external object def> ::= <external object decl> | <associated object spec>

<logical object spec> ::= { <reference to a class> | <logical object descr> }

<associated object spec> ::= <reference to a class> | { /ASSOCIATED <associated object descr> }
<reference to a class> ::= IS_OF_CLASS <class identifier>

Description of an object
<logical object descr> ::= { <logical state def> }+

<associated object descr> ::= {<associated subobject def> }+ | {<associated state def> }+

Definition of a sub-object

<associated subobject def ::= <subobject decl> { <associated state def>}+
Definition of a state
<logical state def> ::= <state decl> [/INITIAL_STATE] { <when instructions> }* { <logical action def>}+

<associated state def> ::= <state decl> [/DEAD_STATE] { <action_decl> }*

Definition of an action



<logical action def ::= <action decl> { <standard instruction> }*

Definition of an instruction
<when instruction> ::= WHEN <condition> DO <action identifier>

<standard instruction> ::= <do instruction> | IF <condition> THEN { <standard instruction> }* [ ELSE { <standard
instruction> }* ] ENDIF

<do instruction> ::= DO <action identifier> [ ( {<parameter>}+ {, <parameter> }* ) ] <object reference>

Logical expression

<condition> ::= {<factor> { { AND <factor> } | { OR <factor> } }*
<factor> ::= [NOT] <term>
<term> ::= { <object reference> [ . <subobject identifier> ] { IN_STATE | NOT_IN_STATE } <state list> } |

{ ( <condition> ) }

Declarations

<class decl> ::= CLASS: <class identifier>

<internal object decl> ::= OBJECT: <object identifier>

<external object decl> ::= OBJECT: <domain identifier> :: <object identifier>

<subobject decl> ::= SUBOBJECT: <subobject identifier>

<state decl> ::= STATE: <state identifier>

<action decl> ::= ACTION: <action identifier> [ ( {<parameter decl>}+ {, <parameter decl> }* ) ]
<parameter decl> ::= <formal parameter identifier> [ = <string literal> ]

Syntactic elements

<state list>

= <state identifier> | { <left curly bracket> <state identifier> { , <state_identifier> }* <right
curly bracket> }

<parameter> ::= <parameter identifier> = { <formal parameter identifier> | <stringliteral> }+
<object reference> ::= [<domain identifier> :: ] <object identifier>

<identifier> ::= <alpha> {[ _ ] | <alphanumeric> }*

<string literal ::= " {all characters except " }* "

<integer> ::= <digit> {<digit>}*

<alphanumeric> ::= <digit> | <alpha>

<digit> ::= @|1]2]3]4|5|6]718]9

<alpha> ::= A| B| C| D| E| F| G| H| I| 3| K| L] M| NI O] P| QI RI S| T| Ul VI W| X| Y| Z| al bl c| dl| el £| gl h|
il 31 kI Ul m[ n| ol pl gl z| s| t| ul vl wl x| y| z

<left curly bracket> ::= {

<right curly bracket> ::= }

<comment> ::= ! {all characters }*



3 WHcTpyMeHTbl (cnyxebHble nmporpammbl) SMI++

B nakere nporpamm SMI pocTyneH Habop WHCTPYMEHTOB U CHAYXEOHbIX
nporpamMm Ana paspaboTkM, WUCNONHEHUSA, BHEAPEHUA WU TeCTUPOBaAHMUA
CUCTeM ynpaBieHus, Kak Mnokas3aHo Ha pUCYHKe 8.

Oanmn kopma Ha a3blke SML cnyxuT eanHbIM UCTOYHWMKOM KoAda ANa BCeX
KOMMNOHEHTOB CUCTEeMY VynpaBneHua: ana TpaHcnaTopa (SML translator) W
cucTembl BbinonHeHua cepBepa SM (Logic Engine); A[NS peannsaumm MNpoOKCU
ApanBepoB; ANS KAWEHTCKOro kopa rpadmyeckoro mHrepdernca (SMI GUI).

SML
tramslator

Proxy
generator

Proxy
skeletion

* |
User
code

Domain
+ Description

SMI++
RTL

e

Run Time

PucyHok 8. Habop uHcTpymeHTOB SMI.

5.1 T'eHepauus u ucnonHeHune MeHepxepa CocTosiHMM SM

OnucaHne KOHKpeTHOrOo AoMeHa Ha A3bike SML 00biMHO XpaHuTca B danne
c pacuupeHmem .SML. Kaxgpmm dann .SML cooTBeTCcTByeT AOMEHY.
TpaHcnaTop (SMI Translator) pAO/KeH ObITb 3anyweH pana >sToro ¢anna,
yTobbl CcOo3paTb  O0ObeKTHbIM  dann .S0BJ, KOTOpbin  3aTeMm  byaer
MCNONb30BaTbCSA BO BpeMs BbiNONHeHUs obwum MexaHusmom SM (noruyeckun
MEeXaHU3M Ha puUcyHke 8). 3adencTBOBaHbl clneaywowme WHCTPYMEHTHI.



3.1.1 TpaHcnarop smiTrans

TpaHcnaTop smiTrans reHepupyeT 06bEKTHbIN Gann ans mcnonHexHus SM.

smiTrans.exe file_name.SML

[Mporpamma smiTrans.exe npuvHMMaeT B KadyecTBe aprymeHra wums SML
banna file_name.SML n co3paeT oO6bekTHbin Gann file_name.SOBJ.

3.1.2 CepBep smiSM

CepBep smiSM BoinonHseT koa obvekTHOro ¢anna .SOBJ, cos3gaHHOrO
TpaHcnaTopoM smiTrans, c 3ajaHHbIM MMEHEM [OMEHa.

smiSM.exe domain_name file_name.SOBJ

[fporpamma smiSM.exe 3anyckaeT npouecc MeHegxepa CocTosiHun SM c
nMeHeM pgoMeHa domain_name W UCNONHSAET Ko4 oOObekTHoro ¢anna
file_name.SOBJ. Hanpumep:

echo TpaHcnupoBaTb M 3anyCTUTb
echo run_control.SML B pomeHe EGP

smiTrans.exe run_control.SML
smiSM.exe EGP run_control.SOBJ

Ha noBepeHune cepBepa SM MOryT BAMATbL pPa3/IMyHble OMUMM - MapaMeTpbl
BPEMEHM BbIMOJIHEHUSA, NepefaBaeMble B apryMeHTax KOMaHAHOW CTPOKMU.
MogpobHee cM. B [punoxeHun 4.

CepBep smiSM Takxe MCNONb3yeT MNEePEMEHHbIE OKPYXEHUS, MUCMNOJIb3yeMble
nakerom DIM, Hanpumep, DIM_DNS_NODE, cm. pokymeHTaumw DIM [2,3].

3.2 06wmn nonbsoBarenbckuim uHTephpenc SMI - smiGUI

B Habop uHcTpyMeHTOB BXOAUT o06wmin (yHMBEPCANbHbIN) HACTPaAMBAEMbBIN
noNb30BaTeNbCKUI  MHTepdenc ans  BU3yanauMsauum, TeCTUPOBaAHUA U
OTNafKW ONpefeneHHOro JAoMeHa. IJTOT UWHTepdelrc no3BONAeT M3006paxaTb
COCTOAHMS OObEKTOB B HYXHOM [AOMeHe, a TakKXe OTMPaBASTb WM KOMaHAbl.

Habop oTobpaxaeMbix 0ObekTOB, WX TOJIOKEHNE U UBET COCTOSAHUMN
HacTpamBawTcsa. I'papunyecknn mHTepdhenc 3anyckaeTCsa KOMAHOOM:
smiGUI

Mporpamma smiGUI HanucaHa Ha Aa3bike TCL (ucnonHsembin dann),
nosToMy Ansa eé€ paboTbl HyXHa yCTaHOBKa ucnonHsembix b6mubnmorexk TCL.

Pabora smiGUI ocywecTBAsSieTCS 4Yepe3 Bbi3OB CHAYKEOHbIX YTUAWUT,
OMMCaHHbIX B pa3gene 3.6 , C nepexBaTOM M aHaIM30M MX KOHCONbHOTO
BoiBoga. [lposBepka poctynHocT DNS w©  HyKHOCO AOMeHa BbINOJHSAETCA
komMaHoamn dnsRunning w©n domainExists. Cnucok pagoMeHOB nony4vaeTcs

BbiI30BOM getDomains, a cnucok o0O0bekTOB B [OOMEHEe -  BbiI30BOM
getDomainObjects. [Mporpammol monObjects n tellMonObjects

obecneynMBawT MOHUTOPUPOBAHME COCTOSHMSA OOBEKTOB WM  MOCHLIIKY UM
KOMaHZ ANS U3MEHEHUA UX COCTOSHUSA .
Mpumep paboTbl smiGUI nokaszaH Ha puc. 9.
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PucyHok 9. 06bwmn Bua nporpammbl smiGUI.



3.3 [lporpamma smi_send_command

JTa KOMaHAa MNO3BONSET TMMOMb30BAaTEN OTNPaBASATb KOMaHAbl NbHOMy
obbvekTy SMI B npocTpaHcTBe mMmeH DNS (cM. Huxe).

UcnonbsoBaHue:
smi_send_command <objectName> <commandString> [ -options] [<proxy>]

rae

<objectName> - nonHoe uma obbekTa (DOMAIN::0OBJECT) obvekTa SMI,
nony4yawwero KoMaHAay

<commandString> - >TO, B NpPOCTENWEM Ccny4ae, WUMA [eNCTBUA,
KOTOpOEe A[O/MKHO OblTb OTNpPaBAEHO OObLEKTY

<proxy> - MOXeT ObiTb NObIM Me4vyaTHbIM CUMBONOM (KpPOME 3HakKa MWHYC)
M yKasblBaeT, 4YTO KOMaHAa A[O/MKHA OblTb OTMpaB/eHa HanpsiMyl MPOKCHU
(MnHys nwbon MeHepxep COCTOSHURN).

JocTynHbl cnepywwme onumm kKoMaHgbl smi_send_command:

Onuua |3HaueHuel 3HaueHune2 KommeHTapui Mpumep
-dns <dnsNode>[ :<dnsPort>] nossonseTr u3MeHUTb uMa DNS y3na | -dns Lxplus@@l.cern.ch:007
N HOMep nopTa
-pi <parameterName> <integerValue> [o6aBUT LenoyYncneHHoln napametp | -pi RUNNUMBER 269
K CTpoKe KOMaHzpl
-pf <parameterName> <floatingPointValue> | po6aBnsaer napameTp c nnaBawuweli | -pf TEMP 35.67
3anATON B KOMaHAHYKW CTPOKY
-ps <parameterName> <stringConstant> nobaBuT CcTpokoBbli napameTp K| -ps FILE '/bin/program.exe'
KOMaHAHOM CcTpoke
-dbg KOMaHAHas cTpoka BMECTO
OTNpaBKMn o0b6beKkTy npocTo
BbIBOOAUTCA Ha CTaH,ELapTHbIIZ BbIBOA, .
MNonesHo Ans oTnagku.

MpumevaHmna k <stringConstant>:

* CTpoka MoxeT cogepxaTb nwbon cumBon ASCII C UCKIKWYEHUEM
'null', nockonbky 0o0fbwoOe KOAMYECTBO CHeuManNbHbIX CUMBOJIOB
(Takmx kKak > wmam ?) wmMmeeT ocoboe ceMaHTM4Yeckoe 3Ha4vyeHue nans
060NM04YKM, CTpoKa [AOJKHA ObITb 3akjJW4YeHa B Napy OAMHAPHBIX
KaBblieK, €CNN TONbKO OHa HEe COAEPKUT TONbKO OyKBEHHO-unbpoBbie
CUMBOJIbI, W B 3TOM CJly4ae KaBbldKM MOTYT ObITb OMYIEHbI.

* cnepywwme cuMBONbl TpebywT ocobonm o06paboTkM, [OaXKe €eCnnm  OHMU
3aKJIOYEHbl B KaBbIYKMU:
© 3Hak ! ponkeH npenBapATbCs OOpPaTHOM KOCOWM YepTon; Hanpumep

'123\!abec', nmbo (ewe ny4ywe) nMpeacTaBnaATbCsA KoaoM \x21,
Hanpumep, '123\x21labc’'.
© p[nBOMHaA KaBblMka "  Oo/MKHA NpeaBapsaTbCa  OOpaTHOM  KOCOM

yepTon; Hanpumep '123\"abc’', nnéo (ewe nyduwe)
npencTaBnaTbCcsa KoaoM \x22, Hanpumep, '123\x22abc’'.

© 3HaK KaBblikM ' pomkeH ObITb nNpeacTaBneH Kak \x27; Hanpumep
'123\x27abc’'.

© 3HakKk \ po/mkeH 6biTb npeactasneH kKak \\ Hanpumep '123\\abc'

* BCe HeneyaTaemble cumBosbl (oT @ po 1F (hex) wu 7F) p[omkHb 6GbITb
«3KPAHMPOBAHbI» C WCMOJSIb30BAaHMEM CMMBOJA BO3BpaTa, 3a KOTOPbLIM
cnenyeT BOCbMEpUYHbIN UM wecTHaguaTepuyHoin kon ASCII cumsona.
Hanpumep, DLE npeactasneH nmbo \020, nmnbo \x10. PekomeHpyeTcs
MCNONb30BaTb WECTHAALATEPUYHDbIA KOL.



Mpumep:

Mpeanonoxum, 4yto B goMeHe EXPERIMENT BoinonHseTcs (uKTUBHbLIN State
Manager. [lanee npennonoxmm, 4YTO BHYTPWU AOMeHa ecTb 06bekT CONTROL.
N, HakoHey, nNpeanosoxXmMM, 4YTO B CBOEM TeKYWEM COCTOSSHUM OOBbEKT
npuHumaetr penctenme START_NEW_RUN c¢ pgByma napameTrpamm: RUN_NUMBER
(uenoe uymcno) un RUN_TYPE (cTpokoBas KOHCTaHTa). YTobbl 3acTaBuUTb
9TOT OObEKT BbLINOMHUTb AENCTBUE, BLINOMHSAETCH Creayolas KoMaHaa:

smi_send_command EXPERIMENT: :CONTROL START_NEW_RUN
-pi RUN_NUMBER 1234 -ps RUN_TYPE 'COSMICS'

NB: T[lockonbky napameTp -dns OTCYTCTBYeT B KOMaHAHOM CTpOKe,
KoMaHAa npegnonaraer, 4to cepsBep wumeH DIM paboraeT Ha y3ne,
3aJaHHOM 3HayeHueM nepemeHHown cpensl DIM_DNS_NODE.

3.4 Mporpamma smiGen

[lporpamMma smiGen reHepupyeT M3 mcxopHoro ¢panmna .SML Ha a3bike SML
wabnoHbl koma («ckeneTb» - skeleton) ANSA peanmsaumm MpOCpaMM MNPOKCHU
AparBepoB ANa CBA3aHHbIX (ACCOUMMPOBAHHbLIX) OOBLEKTOB, CM. PUCYHOK 8.

GOopMaT BbI3OBA:

smiGen [options] file

DESCRIPTION:
smiGen Generates Proxy skelettons from the SML code ".SMI"
and include files containing SMI object headers
Possible Options:

-p Generate Proxies

-C Generate Proxies in "C"

-C Generate Proxies in "C++" (default)

-m Generate a makefile for the proxies

-i Generate include files for SMI objects

B kauvecTBe wucxogHoro danna nepepaercsa obann .SML c onucaHuem
KoHeuHbix ABTOMaTOB Ha fA3blke SML.

labnoHbl (ckeneTbl) APOKCWM NPOCpPaMM TCeHepupywTcs Ha a3blkax C uaum
C++ (B 3aBuMcuMoOCTM OT onumin). MMeHa reHepupyembix GarnosB AN NPOKCHU
CBAA3aHbl C Ha3BaHMAMM COOTBETCTBYWWMX CBA3aHHbIX (ACCOUMUPOBAHHDBIX)
obbekToB. [lporpammMa smiGen reHepupyeT cBon Gann kKopga ANSA KAXAOLO
accoummpoBaHHoro obvekTa. Ecnm B .SML danine HaxoaMTCH HECKONbKO
accouMmpoBaHHbIX 0OOBEKTOB, TreHepupyeTcss Heckonbko ¢annos koga (cC
pPacCWUPEHNUSAMM .C UIN .CXX).

Co3paHHble nporpammor smiGen  wabnoHbl NporpamMMm, XOTS OHWU WU He
ABNSAKWTCSA ewe TOTOBbIMM NporpaMMaMn ynpaBaeHumsa, obnervyawT cos3gaHue
NpoKCM  aApanBepoB, T. K. OHM coaepxaT B cebe yxe TCOTOBble
KOHCTPYKUMM AN peanm3aumm MNpoKCU, KOTOpble HaAO0 /Ub 3anoJIHUTb
COLEepXaTeNbHbIM KOAOM, peanusyuwmMm noruky paboTbl MpOKCH.

Mpumep (cMm. [llpunoxeHue 5,9):

[c:\smi\bin]# smiGen.exe -p -c run_con.sml
Generating : logger_skel.c
Generating : evt_builder_skel.c



3.5 KnueHTckue 6mbnuorekun pna paspaboryumkos

Ona pa3pabOoTKM KAMEHTCKUX NpOrpamMM - KakK MNpPOKCUM ApanBepoB Ans
peanusaumm cBsA3aHHbIX o0b6bekToB SMI, Tak v nporpamMm rpadpmyeckoro
nHTepdenca nonb3oBaTens — B COCTaB nakeTa SMI BXoAAT AMHaAMUYECKMEe
onbnmorekn (smirtl.dll m smiuirtl.dll), a Takxe 3aronoBo4YHble dalnbl
N OOKYMEHTaUMS K HUM.

3.5.1 bubnuoreka SMIRTL.DLL pna cospaHua SMI Proxy

Ona cospaHus npokcum — obvekToB SMI (cm. pasgen 1.3 ) B Habope
nporpamMmHbix 6ubnunorek SMI npepocTaBnseTcs AuHamMmyeckas OubnumoTeka
smirtl.dll. OHa comepxuT Bce Heobxogummbie GYHKUMM [N OpraHM3auunmu
B3aMMO4ENCTBUS Mexay cepBepOM SM n npoLeccom Apansepa,
peanun3ywwero npokcu (cBs3aHHbM o06bekT SMI), M no3BonseT co34aBaTb
npokcn nporpammbel SMI npakTuyecku Ha nwbOM A3blke MPOCPaMMUPOBAHUS,
nogoepxmBanweMm anHammyeckne o6mbnmorekm. K pumHammyeckom 6Gubnmoreke
npunaranTcsa 3arosIoBOYHble Gansbl U LJOKYMEHTaAUMUS .

3aronoBo4yHbin  banmn smiuirtl.pas ana noaknwvyeHns  GuBAMOTEKM
smiuirtl.dll Ha sa3bike Object Pascal npuseaseH B [punoxeHun 2.

3.5.2 bubnuoreka SMIUIRTL.DLL pna cospaHua cobCTBEHHOTrO
Nnosib30BaTeNbCKOro UHTepdenca

Obwmn nonbsoBaTenbckmn uHTepbenc smiGUI, npenocTaBnsembin B
Habope WHCTPYMEHTOB, O4YeHb VYA0OEH ANs WCNONb30BaHWS Ha 3Tane
BHEAPEHUSA W TEeCTUPOBAHWUS CUCTEMbl yNpaBieHUs, HO HEe peKOMeHAyeTCs B
KayecTBe paboyero nNonb30BaTeNbCKOLO  UHTepbenca  ANA  CUCTEMbI
ynpaBneHma. O0O6blMHO B OKOHYaTENbHOM MONb30BATENLCKOM WHTepdence
nonb3oBaTeNb XxoTen ©Obl 06begMHUTb OO0beKTbl M3 Pas3HbIX [OMEHOB, a
TaKxe nHpopmMauuw O Konm4yecTBax, TaKMX kak  RUN_NUMBER
TRIGGER_RATE, koToOpble HeOOCTyNHbl B Buae cocTossHUM obbekTa SMI.
Habop wuHcTpymeHTOB SMI copmepxuT Ombnmoreky, obecneymBawwyw JerkKumn
focTyn K uHpopMaumm 06 o0ObeKkTaxX, COCTOSSHUAX W  AOCTYMHbIX UK
BbIMOJIHAEMbIX B [AaHHbIA MOMEHT JAeNCTBUAX. YToObl MNoAyyYMTb [JOCTYN K
3TUM OQYHKUMAM, BalW MNONb30BATENbCKUA MHTephenc p[omkeH ObiITb CBSA3AH C
onbnmorekom:

SMIUIRTL.DLL

JTo0 6MBNMOTEKA BPEMEHW BbINOJIHEHUS MONb30BATENbCKOTO MHTepdenca
SMI. OHa Takxe no3BondeT pApyrum npoueccam (He NONb30BaTENbCKUM
nHTeppemcam) OTNPaBNATb KoOMaHAabl o6bbekTam SMI u/mMnam  3anpawmBaTb
COCTOSIHME onpefeneHHoro obbekTa B CUCTeEMe.

3aronoBo4yHbin  bann smiuirtl.pas ana noaknwvyeHnus  GuBAMOTEKM
smiuirtl.dll Ha sa3bike Object Pascal npuseneH B [lpunoxeHun 3.



3.6 CnyxebHble yTunurol SMI

B cocTaB nakera SMI BxoauT paa cnyxebHbiX (KOHCOMbHbLIX) YTUAUT,
KOTOpble MOMOLAWT BbINOMHATb MNOALAEPKKY, HACTPOMKY, OOCAyXMBaHWE U
aHanus paboTbl pacnpeneneHHblX CUCTEM ynpaBneHus Ha 6aze SMI.

3.6.1 VYrunura dnsRunning

YTunuta dnsRunning nposepseT, poctyneH nu cepsep uMmeH DIM DNS.
Hanpumep:

[C:\smi\bin]# set DIM_DNS_NODE=localhost
[C:\smi\bin]# dnsRunning.exe
YES

Mpy paboTe YTUAUTbI UCNONb3YETCH MNEPEMEHHAs OKPVXeHMs DIM_DNS_NODE,
NO3TOMY Mnepen BbI3OBOM €€ HaAo 3a4aTb (ecnM OHa ewe He 3ajaHa).

3.6.2 VYTunura domainExists

Ytunuta domainExists nposepser, poctyneH nu (paboraeT nM) AOMeH
SMI c 3agaHHbIM B apryMeHTe WMEHEM.
Hanpumep:

[C:\smi\bin]# domainExists.exe DEMO
setenv SMI_DOMAIN_EXISTS yes

[C:\smi\bin]# domainExists.exe TEMP
setenv SMI_DOMAIN_EXISTS no

Mpn paboTe YyTUAUTbI UCNONb3YETCS NepeMeHHass OKpYXeHus DIM_DNS_NODE,
NO3TOMY Mepen BblI3OBOM €€ HaAo 3a4aTb (ecnM OHa ewe He 3ajaHa).

3.6.3 VYrunura getDomains

Ytunurta getDomains BbiBOAMT cnucok pomeHoB SMI, paboTawwmx B
obnactn mmeH DIM DNS. [locne wMmeHuM pomeHa WM cnewa «/» yKasbiBaeTcs
UM cepsBepa, KOTOpbIM OBCNYyKMBAET 3TOT [OOMEH.

Hanpumep:

[C:\smi\bin]# getDomains.exe
DEMO/ak-wl@x32-vm

Mpn paboTe YTUAUTbI UCMONb3YETCH NMEPEeMeHHas OKpYXeHUs DIM_DNS_NODE,
No3TOMY Mepef BbiI3OBOM €€ Hafo 3aaaTb (ec/iM OHa ele He 3ajaHa).

3.6.4 Yrunura getDomainObjects

Ytunuta getDomainObjects BbiBOAMT cnucok obvekToB SMI B OoMeHe,
MMS KOTOPOTLO 3ajaHO B apryMeHTe.
Hanpumep:

[C:\smi\bin]# getDomainObjects.exe DEMO
DEMO: : AUTO_PILOT

DEMO: : RUN_TYPE

DEMO: : RUN

DEMO: : LOGGER

DEMO: : EVT_BUILDER

Mpn paboTe yTUAUTbI UCNONb3YETCs NepeMeHHass OKPVYXeHus DIM_DNS_NODE,
Nno3TOMY nepes BbI3OBOM €€ Hafdo 3a4aTb (ecnnM OHa elwe He 3ajaHa).



3.6.5 Yrunura monObjectState

[lporpamma monObjectState cnyxuT ana oTobpaxeHMs WU MOHUTOPUHTA
TeKylWero COCTOAHMS 3aAaHHOTo obbekTa SMI.

[C:\smi\bin]# start monObjectState.exe DEMO: :LOGGER

KoHconb monObjectState:
DEMO: : LOGGER in state LOGGING
DEMO: : LOGGER Busy

DEMO: : LOGGER in state NOT_LOGGING
DEMO: : LOGGER Busy

DEMO: : LOGGER in state LOGGING
DEMO: : LOGGER Busy

DEMO: : LOGGER in state WRITING
DEMO: : LOGGER Busy

DEMO: : LOGGER in state LOGGING

MoHuTOop monObjectState nos3Bonser, Hanpumep, pAgenaTb o06paboTky
CcoBbITUM MO W3MEHEHMK COCTOSIHUMM KOHKpeTHbix obbekToB SMI. OpHako
mMoHnTOp monObjectState nosBonser HabnwpaTb 3a W3MEHEHMEM TOJbKO
ogHoro (3ajaHHOrO B aprymeHTe) obbekTa SMI. [ns HabnwgeHns 3a
rpynnamum 06beKkTOB CNYXUT MOHUTOP monObjects, NCMOJIb3YEMbIN
coBMeCcTHO Cc koMmaHzon tellMonObjects.

MMpy paboTe yTUAUTbI UCNONb3YyeTCs NepeMeHHass OKpPVYXeHus DIM_DNS_NODE,
NO3TOMY Mepen BblI30OBOM €€ Hafao 3a4aTb (ecnM OHa ewe He 3ajaHa).

3.6.6 Yrunura monObjects

Mporpamma monObjects ocywecTBNAeT MOHUTOPUHT COCTOSIHUM OOBLEKTOB
SMI c BbIBOOAOM pe3ynNbTaTOB B KOHCOMb. [lpy 3anycke nporpamMmel B
aprymMeHTe ykasbiBaeTcss HoMep npouecca GUI, c koTopbiM OyaeT cBsi3aH
MOHMTOP (B nMpuHUMNE, 3STO MOXeT ObiTb WOOM VYHUKANbHLIA HOMEpP).
MoHUTOpP 06blMHO 3anyckaeTcsa M3 nporpammel GUI, Hanpumep, wn3 smiGUI,
CM. pasgen 3.2 . [lpepnonaraeTcsi, 4YTO KOHCOJIbHbIA BbIBOO MOHMUTOPA
nepexBaTbiBaeTca nporpammon GUI gna aHanmsa M oTobOpaxeHus.
Pervcrpauma o0beKTOB AN  MOHUTOPWUHCA  MNPOU3BOAUTCS  YTUIUTOWN
tellMonObjects. [loche perucTpaumm 0O6BEKTOB  MOHUTOP  HaYMHaEeT
BbIBOAUTb B  KOHCONb 3anmMcm O  KaxaoM OOHOBNEHMWM C  YKa3aHMEM
obHoBNsieMOoro obbvekTa, €ro COCTOSAHUSA, AOCTYMHbIX AENCTBUN.

Hanpumep:

[C:\smi\bin]# start monObjects.exe 5776
[C:\smi\bin]# tellMonObjects.exe 5776 register/DEMO: :LOGGER

KoHconb monObjects:

Mar 05 09:42:17/*object/DEMO: : LOGGER/*state/NOT_LOGGING/*end_state/*action/LOG/*end_action
Mar 05 09:44:02/*object/DEMO: : LOGGER/*state/&Busy/*end_state
Mar 05 09:44:02/*object/DEMO: : LOGGER/*state/LOGGING/*end_state/*action/NOLOG/*end_action/*action/X_OPEN_FILE/*end_action

[Mpn nepexsaTe nporpamma GUI wnm pgpyras nporpamma, 3anycTuBLAA
MOHUTOD, MOXEeT [AEeKOAMPOBATb  KOHCOJbHbIM  BbiIBOA U OTOOpaxaTb
COCTOSIHMS 00beKkTOB B TrpadMyeckoM BMAE WM BbINOJHATb APYILUE HYXKHble
LEeNCTBUA NPU U3MEHEHUU COCTOSHMIM obbekTOoB SMI.

[Mpn paboTe YTUANTb UCNONb3YeTCA NepeMeHHasi OKpyXeHus DIM_DNS_NODE,
NOSTOMY Mepen BbiI3OBOM €€ Hafo 3azaTb (ecnu oHa ele He 3ajaHa).



3.6.7 Yrunura tellMonObjects

[porpamma tellMonObjects cnyxuT p[na MNOCbIAKM KOMaHg MporpamMme
MoHMTOpa monObjects pana perucTpaumm o06bBEKTOB M  UX MOCAe[ywwero
OTOOpaXeHNss M MOHUTOPMUHTA.

Hanpumep:

[C:\smi\bin]# tellMonObjects.exe 5776 register/DEMO: :LOGGER

B sTom npumepe yTunmta tellMonObjects nocbinaeT npoueccy MOHUTOpPa
monObjects komaHay  peructpaumm  obvekTa  DEMO: :LOGGER. Mocne
pervcTpauMm  Opouecc MOHMTOpa HayMmHaeT OOHOBAEHWMEe  AaHHbIX  Anf
3ajaHHOrO o6bekTa C BbIBOAOM OOHOBMEHMMN B KOHCONb. Homep npouecca
GUI (5776) ponmkeH coBnagaTb C HOMEPOM, C KOTOpPbIM Obll  Bbi3BaH
monObjects. Cnucok o06bekToOB AnA perncTpaunMm B NpOCpaMMe MOHUTOpPa
bepeTcs, Hanpumep, M3 BbiBoAa KomaHab getDomainObjects.

[porpamma tellMonObjects ™MoxeT (KpoMe perucTpaumm) nepenaBaTb WU
Apyrme kKomaHgsl MoHMTOpy monObjects.

Hanpumep:

[C:\smi\bin]# tellMonObjects.exe 5776 register/DEMO: :LOGGER
[C:\smi\bin]# tellMonObjects.exe 5776 remove/DEMO: :LOGGER
[C:\smi\bin]# tellMonObjects.exe 5776 command/DEMO: : LOGGER/LOG
[C:\smi\bin]# tellMonObjects.exe 5776 exit/

register/ - 33apervcTpupoBaTb OOBLEKT B CMUCKE MOHUTOPWUHTA

remove/ - yOaNUTb yKa3aHHbIN OOBbEKT M3 CMNUCKA MOHUTOPMUHTA
command/ - NnocnaTb OObEKTY KOMaHAY BbINONHEHUS YKa3aHHOLO AeNCTBUA
exit/ - BbIXO4 M3 MNPOTCpPaMMbl MOHMTOpPA

Mpu paboTe YTUANTbI UCMONb3YETCA MEPEMEHHAA OKPYXEHMA DIM_DNS_NODE,
NoSTOMY Mepej Bbi3OBOM €€ HaAo 3ajaTb (EecnM OHa ewe He 3ajaHa).



4 O6wun noaxop K peanusaumm SMI GUI

B sToM pasgene KkpaTko onucebiBaeTca ob6wmMin noaxon K OpraHuMsauum
rpabpmyeckoro wumHTepdpemca nonbs3osaTens GUI Ha ocHoBe MeHepxepa
CocTtosiHmn SM u TexHonorum SMI, KOTOpbIM MOKET WCMOJb30BaTbCHA MpuU
CO34aHMN pacnpefenieHHbIX CUCTeM YyhnpaBieHMa C MUCMNOJSb30BaHMEM MakeTa
CRW-DAQ [10,11] B ka4vecTBe cynepsusopa wunm SCADA cucTembl.

4.1 Obwaa cxema B3auMoaemcTBUA KomMrnoHeHToB SMI

Obwaa cxema SMI/FSM
pucyHke 10.

Gann *.SML cnyxuT eauHbiM UCTOYHMKOM kogda FSM ons cepsBepHOW 4yacTwu
(peanuaywwen noruky YyrnpaBneHUs) U KIAMEHTCKOM 4YacTu (peanmayuuen
NpoKCKM AparnBepbl U rpapuyeckmnm mHtepdpenc nonbsosatens GUIL).

B3aMMOAENCTBUA KOMMOHEHTOB npmBegeHa Ha

®ann .SML

EpUHbIA MCTOYHUK
kopa FSM

TpaHcnaTop <

smiTrans.exe

P SmlToPnl

v

smirtl.pas

SmiUiSxv.pas

SCADA ®aitn naHenu
MpuknagHon Kop, < —> SMI Proxy <4—D (CRW-DAQ) * . pnl
npoKcu API y
¢ Y ¢
06bEeKTHbIN FSM Managex <> MHeMocxema
paiin *.sobj KnueHT Mpokey KnuenT GUI FSM API *.cre

:

,

v

CepBep FSM
smiSM.exe

SMI runtime
smirtl.dll

SMI UI runtime
smiuirtl.dll

Cerb DIM

P11 |=

PucyHok 10. Obwas cxema B3aumogencTBusi komnoHeHToB SMI/FSM.
CepBepHas 4acTb, OTBevawwas 3a NOrmky, paboTaeT Tak, Kak OMUCAHO
B pasnene 3.1 MexopHbim kon KoHeyHoro AsTomaTa .SML ¢ nomouwblo
smiTrans TpaHcnupyeTca B 06bekTHbM kon .SOBJ, M 3aTeM ucCnonHseTcs
cepsepoM smiSM. Bs3aumopgencTBMe C APYTCMMW KOMMOHEHTAaMW CUCTEMbl UAET
yepes ceTb DIM. TpaHcnauma kopa, 3anyck, OCTAaHOBKA W KOHTPOJb 3a
paboTon cepBepa smiSM ocyuwecTBnseTcs C  MOMOWbK  CynepBu3opa

&SmiSrv, paboTawwero B nakere CRW-DAQ (Ha cxeMe He nokas3aH).

NpoKCM  OpanBepos,
DIM, O6wbanoTeky

KnuneHTckas 4yacTb, oTBevawwas 3a paboty
B3aMMoLencTByeT C cepBepoM smiSM u4epe3s ceTb
smirtl.dll u knmeHTckyiw 6MbnmMoreky (smirtl.pas). Co cTOpoHb nakeTa
CRW-DAQ npuknagHom KO4, peanusywwmm normky npokKcu, B3aMMOLENCTBYET
yepes 6ubnmoreky SMI Proxy API. [lpuknagHom Kopg NpoOKCKM CO34aeTCs Ha
a3blke DaqPascal B pamkax nakeTra CRW-DAQ.



KnneHTckaa 4yacTb, oTBevawwas 3a GUI (rpadpuueckun wuHTephenc
nonb3oBaTens), B3amMmogencTreyeT C cepBepoM smiSM 4epesz ceTb DIM,
o6nbnnoreky smiuirtl.dll u knueHTckyw 6mbnmoreky (smiuirtl.pas). Co
CTOPOHbl NakeTa CRW-DAQ npuknagHom kop, peanusyowmn paboty GUI,
B3ammogencTesyeT 4yepe3 6Gubnmoreky FSM API. [lpuknagHon «kon GUI
COCTOUT W3 ABYX 4acTenm — nporpaMmHoro kopza Ha sa3bike DaqPascal,
peannsywwero B3auMoaencTemne C nonb30BaTesneM, " onucaHus
rpapuyeckoro okHa, KOTOpoe reHepupyercsa B Buage ¢pawmna naHenn (.pnl)
n3 danmna .SML nomowbiw yTuauTel SmlToPnl. Qann naHenn (.pnl)
ABNSETCA  4YacTbw MHeMmocxembl (damna .cre) rpapuyeckoro OkHa,
npeacTtasnswwero KoHe4yHoin ABTomaT FSM Ha ypoBHe nonb3oBaTens.

Ganmn .SML cCcnAyKMT eauHbIM  UCTOYHWMKOM Koda [Ana  cepBepa smiSM
(BbINONHAWWYK NOTUKY YNpaB/eHUA), KJIMEHTCKOTO KoAa NPOKCU ApanBepoB
(obecneunBawwmMx B3aAMMOLENCTBME C annapaTypon) U KJIMEHTCKOLO KoAa
GUI (obecneyvBawwero B3aMMOAENCTBME C TnMonb3oBaTenem). I3TOT G(akT
rapaHTupyer (nNpu  onpefeneHHon  gucumnamHe  paboTbl)  BHYTPEHHIW
COr/IaCOBAaHHOCTb W HEMPOTMBOPEYMBOCTb CUCTEMbI, T. K. MNPU U3MEHEHWUU
koga SML damna cooTBeTCTByWWME WM3MEHEHUS B CEPBEPHOM U KJIMEHTCKOM
YaCTW [enaknTCs aBTOMATUYECKMW.

4.2 06wmr npuHUMN noctpoeHua GUI

O600weHHbIM nonb3oBaTenbckmm wuHTeppenc GUI Ha 6a3e KoOHeuHbIX
AsTomaToB SMI/FSM nokazaH Ha pucyHke 11.

ObbvekT ynpaBneHuss, Kak W ero nMOACUCTEMbl, NpM STOM nNoAXoAe
mogenupyeTrcss normyeckummm obvekTamm SMI/FSM. [loaToMy B AaHHOM
KOHTekCcTe 06bekT ynpaBneHuna oToxgecTtBnserca C KoHeyHbiM ABTOMaTOM
FSM. I'padnyeckun  nHTepdpenc  dpakTuyeckm  oTobpaxaeT  COCTOSAHME
KoHeYHbIXx ABTOMATOB, C YYETOM WX MEPAPXUN.

Toolbar (kHOMKK 06LLero ynpasneHus)

G
e G Tave JononHuTenbHble NpaBa [ata/spems
HaseaHue CocTosiHMe 3/1EMEHTbI pocrtyna ,Wl
CUCTEMDI
Mopcucrema Cratyc
OcHoBHble
HazBanue 1 CocTosiHue 1
NapaMeTpbl
Ha3Banue 2 CoctosHue 2
apam1
MHeMocxeMa
HassaHue 4 CocTosiHue 4
(MHAMBUMAYANLHO),
Hassawve 5 || Cocrosue 5 O6nactb (LoYepHMX) OKOH
HasBaHue 6 CocTtosiHue 6 noAcucTeM

StatusBar (noackasku u MHOOPMaLMOHHbIE COOOLLEHNS)
PucyHok 11. 0606weHHbin Bua GUI Ha 6a3e SMI/FSM.




B BepxHem 4vacTtum 3KkpaHa HaxoguTtcs Toolbar ¢ «kHonkamu obuwero
ynpasneHna (HanpuMmep, KHOMKM 3aBepuweHus paboTbl uMAM BbiI3OBa AManora
napamMeTpoB HACTPOMKK).

B HwmkHer uyacTwm skpaHa HaxoguTcsa StatusBar - obnacTb noackasok u
CNpaBOYHOM WHOOPMaALMU.

B BepxHeM neBoM yrny HaxoamTtcs Jlororun CucTembl — YC/NOBHOE
ns3obpaxeHne ynpasnsemon GU3NYECKON YCTAHOBKM UAM €€ NOACUCTEMDI.
[fp HaxaTwuM Ha NOTOTUMN AOJHKHO NOABASATLCSA OKHO CHOpPaBKM, OMUCHIBAKWEMN
3TY PU3NYECKYKH YCTAHOBKY.

Papom, cneBa oOT nororumna, HaxoguMTcs napa nonen — Cucrema M eé
CocTosiHne. [lone CucTrema COOEPKUT Ha3BaHME YNpaBiseMOM CUCTEMbl, a
none CocrTosiHMe — oTobpaxaeT eé€ obwee coCTOAHME B BMAE HAAMNUCKU Ha

uBeTHoM none (HaAnNMCb U LUBET 3aBUCAT OT COCTOSAHUA cCUCTeMbl). [lpu
HaxaTun Ha KHonky CocTosiHMe nNpsAMO MO4 HEeW [O/MKHO MNOSABASATHCSA MEHI
Boibopa [leAcTBUIM, [JOCTYMHbBIX B 3STOM COCTOSIHMM, MNPUMEPHO Tak, Kak
nokasaHo Ha pucyHke 12.

SMI FSM Monitor:

DEMO: : AUTO_PILOT ~OFF
-~ REayy

DEMO: : EVI_BUILDER

DEMO: : LOGGER LOGGING
DEMO: :RUN % SMI Object Action’s Selector |
1 Run Action’s of DEMO-LOGGER 5tate LOGGING i
DEMO: :RUN_TYPE NOLOG |
X_OPEN_FILE
+ 0K X Cancel

PucyHok 12. [pumep menw Bbibopa [encTeuin (NOLOG, X_OPEN_FILE) npw
HaxaTun Ha CoctosHne LOGGING o6vekTa DEMO: : LOGGER.

[Mpn BbIGOpE HYXHOTO AencTBusas B MeHw U noarsepxaeHus (OK) ponxHo
ObITb BbLINOJIHEHO AEUCTBME, YKAa3aHHOE B COOTBETCTBYWWEM MYHKTE MEHI0.

CneBa OT KHOMKM  COCTOSIHMS  CUCTEMbl MOTLYT pacnonaraTbCs:
AOMNONIHUTENbHbIE  3/IEMEHTbl  yNpaBfieHus, nNons ANna OoTobpaxeHua  Uan
3agaHusa lpas Joctyna, nonsa [Jatol/BpemeHun mn lIMeHn cepsepa.

Mog noroTmnomM, B J1IeBOWM 4YaCTM DKpaHa, pacrnonarawnTcCss KHOMKMU
noacuUCTeM; Kaxgasa noAcucTeMa npeacTaBneHa B Buae napbl  KHOMOK
Moacucrema 1 CocrTosiHue. KHonka Moacucrema oTobpaxaeT nMs
noACUCTEMbl, a MNpW HaXaTWUM — OTKpbIBAeT [OYepHee OKHO MOACUCTEMbl B
obnacTm poyYepHuUx OKOH (B LUEHTpe M HWXKHEM npaBoOM YacCTu 3SKpaHa).
KHonka CocTosiHMe oTobpaxaeT (HaAnNMCbW W LBETOM) TeKyllee COCTOSiHME
normyeckoro obwvekTta SMI/FSM, npeacTaBnswwero 3Ty noacuctemy. [lpu
HaXaTUM Ha KHOMKY COCTOSIHMA OO/MKHO MNOABMASATbLCA MEHW [OEeNCTBUN,
AOCTYMHbIX B 3TOM COCTOSIHMM, aHaNOTMYHOE MOKAa3aHHOMY Ha puUCyYHKe 12.

[louepHue oOKHa nNOACUCTEM VYCTPOEHbl aHaNOTUYHO, NpPU STOM Kaxaas
noaocMCTeMa paccMmaTpuBaeTcs kKak obbekT SMI/FSM, KoOTOpbIM MOXeT
coAepXaTb CBOW AOYEpPHME MOACUCTEMbI.



O6bnacTb MHEMOCXEeMbl U [OYEPHUX OKOH (B LEHTpe W HWKHEN NpaBoK
4YacTW D35KpaHa) B UesloM He pernameHTupyercsa. OHa MOXeT coaepxaTb
n3obpaxeHne yCTaHOBKM WAM yNpaBisseMOW NOACUCTEMbl B BUAE MHEMOCXEMbI
nnn Tabnuupl napaMeTpoB - BbIGOp 3a MpuUKAaAHbIM MPOCPAMMUCTOM.

OnmncaHHbIN ApUHLMA NOCTpOEeHUs GUI He aBnaeTcs CTpOro
obszaTenbHbIM, UHTEphenC MOXHO CTpoUTb W no-apyromy. OgHako
OMnMMcCaHHbIn cnocob opraHusaumm wuHTepdhenca [OCTATOYHO pasymeH, yaobeH
M npowen npoBepKY MNPakKTUKOM, MOSTOMY €ero MOXHO pacCMaTpuBaTb Kak
pPEKOMEHAOBAHHbLIM ANS WWPOKOLO MCNONb30BaHMA pa3paboTymkamu.



3aKJ/inyeHue

TexHonorms MeHepxepa CocToaHuMM SMI++, Oas3upywwascs Ha CeTeBOW
TexHonormmn DIM, xopowo npucnocobneHa p[nsa co3faHWs pacnpeneneHHbiX
N3MEPUTENIbHbIX CUCTEM W CUCTEM yNpaBaeHMa Ha 6aze KoHeu4HbIX
ABTOMaTOB B CMeEWaHHOW cpefe, COCTOSAWENM U3 Pas3HbIX KOMMbHOTEPOB,
paboTawnwmx Ha pPas3HbIX annapaTHbIX W NPOrpaMMHbIX NnaThopmax.

Xopowass MnepeHOCUMMOCTb W nogaepwkka ©00abWOro 4ucaa onepaunoHHbIX
CUCTEM WU  A3bIKOB  NPOrpaMMUpPOBaAHMSA  MNO3BONSAET JIeCKO  YBA3bIBATb
MHTEepecbl YYaCTHUKOB M OPraHM30BbIBATb paboTy 60nbwMX 3SKCMNEPUMEHTOB
MAM  YCTAHOBOK, B KOTOPbIX Ppas3Hble TCpynnbl paspaboTyMkoB MOTYT
NpPOrpaMMMPOBATb Ha Pa3HbIX $3blkaX WM WMCMNOJb30BaTb pPas3Hble anmnapaTHble
N nNporpamMHble NAaTdHOPMbl.

OTKpbITBIN  MCXOAHbIM KOJ W cBobogHas numueHsusa (GPL) nossonser
ncrnonososaTb SMI m DIM B camblx pasHbiX 3agavdax, He HakajpiBas
Cepbes3HbIX OCPaHMYEHUN Ha €€ MCNOoNb30BaHMue.

Hanuume roToBbIX yYHMBEPCANbHbIX YTUAUT AN HabnwaeHus U OoTNaLKu
nosBondeT caenaTtb pas3paboTky pacnpefeneHHbiXx CUCTeM ynpaBieHUs Ha
ocHoBe SMI u DIM ypno6Hon n BbiICOKOIDHEKTUBHOM.

TexHonorumn SMI++ n DIM xopowo anpobupoBaHbl M o06KaTaHbl B psae
KpyMnHbIX 3KcrnepuMeHToB, npoBogswmxcs B CERN, Bkawyas >SKCNepuMEHTHI
ALICE [12,13,14,15,16], ATLAS [17,18], LHCb [19], NA62 [20], CMS
[21], L3 [22], CLOUD [23].

[lepeyncneHHole [AOCTOMHCTBA MO3BONSAKWT aBTOPY pekomMeHAoBaTb SMI++
Kak OAHY M3 JNy4YWMX TEXHONOTUM A[Na pelweHus 3aday aBToOMaTM3auuu
N3MEPUTENIbHbIX CUCTEM W CUCTEM yNpaBneHna p[na GU3nyeckMx YCTAHOBOK
Ha 6a3e KoHeuyHbix ABTOMATOB.
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MpunoxeHne 1. CocraB apxusa SMI.

smi\.setup
smi\History-beg-to-2019-05-17
smi\History.txt

smi\makefile

smi\makefile_common
smi\makefile_generator
smi\makefile_gui
smi\makefile_preprocessor
smi\makefile_rtl
smi\makefile_stateManager
smi\makefile_tclTkGUI
smi\makefile_translator
smi\makefile_utilities
smi\makeSlacLinks

smi\README
smi\ReleaseNotesv50rl.txt
smi\ReleaseNotesv51rl.txt
smi\ReleaseNotesv51r2.txt
smi\ReleaseNotesv51r3.txt
smi\ReleaseNotesv52rl.txt
smi\removeCVS

smi\slacMake
smi\taggingProcedure
smi\updateHistory

smi\bin\A.gif

smi\bin\dim.dll
smi\bin\dnsRunning.exe
smi\bin\domainExists.exe
smi\bin\downArrow.gif
smi\bin\getDomainObjects.exe
smi\bin\getDomains.exe
smi\bin\Microsoft.VC80.CRT.manifest
smi\bin\monObjects.exe
smi\bin\monObjectState.exe
smi\bin\msvem80.dll
smi\bin\msvcp80.dLll
smi\bin\msvcr80.dll
smi\bin\P.gif
smi\bin\rightArrow.gif
smi\bin\smiGen.exe
smi\bin\smiGUI.tcl
smi\bin\smirtl.bsc
smi\bin\smirtl.dll
smi\bin\smirtl.exp
smi\bin\smirtl.lib
smi\bin\smiSM.exe
smi\bin\smiTrans.exe
smi\bin\smiuirtl.bsc
smi\bin\smiuirtl.dll
smi\bin\smiuirtl.exp
smi\bin\smiuirtl.lib
smi\bin\SMIXXLogo.gif
smi\bin\smi_send_command.exe
smi\bin\tclTkGUI-Builder.exe
smi\bin\tellMonObjects.exe
smi\bin\upArrow.gif
smi\bin\X.gif
smi\smixx\parameters.h
smi\smixx\smirtl.h
smi\smixx\smirtl.hxx
smi\smixx\smirtl_core.hxx
smi\smixx\smiuirtl.h
smi\smixx\smiuirtl.hxx
smi\smixx\smiuirtl_core.hxx
smi\smixx\smixx_common .hxx
smi\smixx\smixx_parstring_util.h
smi\smixx\version.h
smi\src\commonSource\argname.cxx
smi\src\commonSource\argname.hxx
smi\src\commonSource\errorwarning.cxx
smi\src\commonSource\errorwarning.hxx
smi\src\commonSource\examination_stage.cxx
smi\src\commonSource\examination_stage.hxx
smi\src\commonSource\History
smi\src\commonSource\name.cxx
smi\src\commonSource\name.hxx



smi\src\commonSource\namelist.cxx
smi\src\commonSource\namelist.hxx
smi\src\commonSource\namevector.cxx
smi\src\commonSource\namevector.hxx
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MpunoxerHne 2. Moaynb smirtl.pas.

Moaoynb smirtl.pas copgepxuT nporpammHein uHTeppenic (API) pans
noaKnYeHns AMHaMmMuyeckom ononmoTekmn SMIRTL .DLL - ononmoTekmn
BPEMEHWM  BbINOJIHEHMSA ANa co3paHmsa  npokcu  (proxy) nNporpamMm  Ans

pacnpeneneHHolx cucTeM ynpaBieHums Ha 6a3e KoHeuyHbix ABTomaToB SMI.
;;////////////////////////////////////////////////////////////////////////////;;

// Copyright (c) 2021 Alexey Kuryakin kouriakine@mail.ru under LGPL license. //

// //
// Purpose: //
// Header for SMI++ Runtime Library SMIRTL.DLL //
// See http://smi.web.cern.ch //
// //
// History: //
// 20201123 - 1st release //

// 20210122 - Update to v56rl //
IILLTTITII0I I 0077117707077 777777 7777777 7177777711777777177771111777111171777

unit smirtl; // SMI++ runtime library header, see http://smi.web.cern.ch
interface

uses SysUtils;

//
// parameters.h

const
MAXRECL = 81;
MAXNAMESIZE = 33;
MAXOBJECTLINES = 5000;
MAXCLASSLINES = 100;
MAXSTATES = 100;
MAXATRIBUTES = 10;
MAXSUBOBJECTS = 50;
MAXACTIONS = 100;
MAXINS = 100;
MAXPARA = 53
MAXWHENS = 295

e
/!

// smirtl.h

// SMIRTL implements the routines used by a proxy in order to connect,

// receive commands and transmit state changes to its associated object in a SM.

// int smi_attach(obj_name, command_handler)
// Parameters:

// char *obj_name The name of the associated object to connect to. In the form <domain_name>::<object_name>

// void (*command_handler)() The routine to be called when a command arrives from the SM, handle_command is called with no
parameters.

// Description:

// smi_attach should be called by a proxy at startup in order to connect to its associated object in the SM.

// Return:

// 0/1 if object not/attached.

//

//

// void smi_volatile()
// Parameters:

// none

// Description:

// Smi_volatile() makes a proxy live only while its associated SMI Domain is active, i.e., a proxy can call

// smi_volatile() (normally at start-up) in order to die whenever the SMI domain the proxy is attached to dies.
/!

//

// int smi_set_state(state)
// Parameters:

// char *state The state of the proxy.

// Description:

// Set the initial or new state of the proxy by sending it to its associated object in the SM.

// An smi_set_state should be done at start-up in order to communicate the proxy's initial state.
// Return:

// o

//

//

// smi_terminate_action(state)
// Parameters:

// char *state The state of the proxy.

// Description:

// Set the new state of the proxy after executing an action, by sending it to its associated object in the SM.
// Return:

// il

//

//

// int smi_get_action(action, n_params)
// Parameters:

// char *action The last action received

// int *n_params Number of parameters with this action

// Description:

// When inside the comman_handler the user can use this routine to get the action name and nr. of parameters.
// Return:

// 0/1 if action is not/valid.

//

//

// int smi_get_command(cmnd)

// Parameters:

// char *cmnd The command just received
// int *size The command size (length)



// Description:

// When inside the comman_handler the user can use this routine to get the command, the command is composed
// of the action name and any parameters in the form action/par®@=val@/parl=vall..

// Return:

// 0/1 if command not/valid.

//

//

// int smi_test_action(action)
// Parameters:

// char *action Action name to compare with the received action.

// Description:

// Test if the action received is "action". The function returns 1 if it is, @ if not.
// Return:

// 0/1 if action not/match.

//

//

// int smi_get_next_par(param, type, size)
// Parameters:

// char *param The name of the parameter

// int *type The type of the parameter (STRING, INTEGER, FLOAT)

// int *size The size of the parameter

// Description:

// When inside the command handler this routine can be used to retrieve the parameters present on a received command.
// The function will return @ when all parameters have been read, otherwise it returns the parameter name,
// the parameter type and the size necessary to store the parameter.

// Return:

// 0/1 if parameter not/retrieved.

//

//

// int smi_get_par_value(param, value)
// Parameters:

// char *param The name of the parameter

// void *value The parameter value

// Description:

// When inside the command handler this routine can be used to retrieve the parameter value for the parameter
// returned by smi_get_next_par. The value argument will be filled with either an integer, a double float or
// a string (the size was specified in the previous routine) depending on the parameter type.

// This function can also be used directly if the user knows the parameter name, type and size.

// The function will return @ if the specified parameter does not exist.

// Return:

// 0/1 if parameter not/retrieved.

//

//

// int smi_set_par(par, value, type)
// Parameters:

// char *par The parameter name.

// void *value The value of the parameter (passed by reference).

// int type The parameter type: (STRING, INTEGER or FLOAT).

// Description:

// Smi_set_par should be used in order to set object parameters for associated objects.

// If an associated objects has parameters, smi_set_par should be called once for each parameter before the first smi_set_state.
// Further parameter setting can be done by the proxy at any time but they will only take effect at the next smi_set_state.
// Return:

// 0/1 if parameter was not/set.

//

//

// void smi_register_termination(exit_handler, context)
// Parameters:

// int (*exit_handler)(void *, int *)
// void *context

// Description:

// Internal use.

//
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const smirtl_dll = 'smirtl.dll'; // SMI runtime DLL
const SMIXX_VERSION = 5601; // Version of SMI++
const MAX_NAME = 132; // Max. size of name
const SMI_STRING = 0; // String parameter
const SMI_INTEGER =1; // Integer parameter
const SMI_FLOAT = 2; // Float parameter
type PAR_TYPES = SMI_STRING .. SMI_FLOAT; // Parameter types
type smi_cmnd_handler_t = procedure(); cdecl; // Command handler

type smi_exit_handler_t function(context:Pointer; var ExitCode:Integer):Integer; cdecl; // Exit handler
function smi_attach(obj_name:PChar; command_handler: smi_cmnd_handler_t): Integer; cdecl;
procedure smi_volatile(); cdecl;

function smi_set_state(state:PChar): Integer; cdecl;

function smi_get_state(state:PChar; max_len:Integer): Integer; cdecl;

function smi_terminate_action(state:PChar): Integer; cdecl;

function smi_get_action(cmnd:PChar; var n_pars:Integer): Integer; cdecl;

function smi_get_command(cmnd:PChar; var size:Integer): Integer; cdecl;

function smi_test_action(cmnd:PChar): Integer; cdecl;

function smi_get_next_par(param:PChar; var typ:Integer; var size:Integer): Integer; cdecl;
function smi_get_par_value(param:PChar; value:Pointer): Integer; cdecl;

function smi_set_par(param:PChar; value:Pointer; typ:Integer): Integer; cdecl;

procedure smi_register_termination(exit_handler:smi_exit_handler_t; context:Pointer); cdecl;

implementation

function smi_attach; external smirtl_dll name 'smi_attach';
procedure smi_volatile; external smirtl_dll name 'smi_volatile';
function smi_set_state; external smirtl_dll name 'smi_set_state';
function smi_get_state; external smirtl_dll name 'smi_get_state';
function smi_terminate_action; external smirtl_dll name 'smi_terminate_action';
function smi_get_action; external smirtl_dll name 'smi_get_action';
function smi_get_command; external smirtl_dll name 'smi_get_command';
function smi_test_action; external smirtl_dll name 'smi_test_action';
function smi_get_next_par; external smirtl_dll name 'smi_get_next_par';
function smi_get_par_value; external smirtl_dll name 'smi_get_par_value';
function smi_set_par; external smirtl_dll name 'smi_set_par';

procedure smi_register_termination; external smirtl_dll name 'smi_register_termination';

end.



MpunoxeHne 3. Moaynb smiuirtl.pas.

Moaynb smiuirtl.pas copepxuT nporpammHbin uHTepbenc (API) pans
nogaknw4yeHnsa aguHammdyeckom oumbnmorekn SMIUIRTL.DLL - 6ubnanoTekun
BPEMEHM BbIMNONIHEHMA AN CO34aHMA KJIMEHTCKMX NporpamMMm rpapuyeckoro
nHtepdpenca nonb3oBaTenss GUIL pagna pacnpeneneHHblX CUCTEM YyMnpaBieHUs
Ha 6a3e KoHe4yHbix ABToMaTOoB SMI.
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// //

// Copyright (c) 2021 Alexey Kuryakin kouriakine@mail.ru under LGPL license. //
/

/ //
// Purpose: //
// Header for SMI++ User Interface Runtime Library SMIUIRTL.DLL //
// See http://smi.web.cern.ch //
// //
// History: //
// 20201123 - 1st release //

// 20210122 - Update to v56rl //
IILLTTITII00 T 7707077177077 7 7777777 77777777177777711777711117177111177717

unit smiuirtl; // SMI++ UI runtime library header, see http://smi.web.cern.ch

interface

uses SysUtils, smirtl;
jj/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

// smiuirtl.h

//

// SMIUIRTL implements the routines used by a user interface or any other process wanting to get information
// on the states of objects running in a certain SM and/or to send commands to them.

/!

// smiui_current_state(obj_name, state, busy_action)
// Parametes:

// char *obj_name The name of the object in the form <domain_name>::<object_name>

// char *state The buffer where the state will be stored on return.

// char *busy_action If the object is busy the name of the action it is currently executing, otherwise a null string.
// Description:

// Used to know the current state of an object in a given domain. It also returns information

// on whether the object is busy executing an action or idle.

// Return status ©@/1 = object not/connected.

//

//

// smiui_send_command(obj_name, cmnd)
// smiui_ep_send_command(obj_name, cmnd)
// Parameters:

// char *obj_name The name of the object in the form <domain_name>::<object_name>
// char *cmnd The cmnd in the form action/par="val'...

// Description:

// Used to send a command to any object in any domain.

// *_ep_* send command to proxy directly.

// Return 1 always (nonblocking call).

//

//

// smiui_send_command_wait(obj_name, cmnd)
// smiui_ep_send_command_wait(obj_name, cmnd)
// Parameters:

// char *obj_name The name of the object in the form <domain_name>::<object_name>
// char *cmnd The cmnd in the form action/par="val'...

// Description:

// Used to send a command to any object in any domain.

// Return 0/1 if command was not/sent (blocking call).

// *_ep_* send command to proxy directly.

//

//

// smiui_change_option(domain, option, value)
// smiui_change_option_wait(domain, option, value)
// Parameters:

// char *domain The name of the domain

// char *option Option name

// char *value Option value

// Description:

// Used to change option value of domain server. *_wait uses blocking call.
// Return ©/1 (nonblocking always 1).

//

//

// smiui_get_options(domain, options)
// Parameters:

// char *domain The name of the domain

// char *options Options buffer >= 512 bytes

// Description:

// Get all options values of domain server.

// Options=d/INT/3/Diagnostic Level|u/BOOL/@/Unlocked IFs|t/BOOL/1/New time format|dns/STRING/localhost/Dns node ..
// Return @/1 status.

//

//

// int smiui_connect_domain(domain)
// Parameters:

// char *domain The name of the domain to connect to.

// Description:

// Used to connect to a specific domain, it's a blocking call, it waits until the domain responds.
// It returns the number of objects in the domain or @ if it fails. The calls smiui_get_next_object,
// smiui_get_next_objectset call smiui_connect_domain implicitly if not done before.

//

//

// int smiui_book_connect_domain(domain, domainchange_handler, param)
// Parameters:



char *domain The name of the domain.
void (*domainchange_handler)(dim_long *par, int *nobjs) The routine to handle domain changes
dim_long param A parameter to pass to the above routine

Description:
Set up a callback routine to be called whenever the domain starts or stops.
The domainchange_handler routine will be called with two parameters: param and the number of objects
in the domain - both parameters are passed by reference.

smiui_cancel_connect_domain(domain)

Parameters:
char *domain The name of the domain.
Description:
Cancel attention on the domain, further changes will not be signaled.

int smiui_number_of_objects(domain)

Parameters:

char *domain The name of the domain.
Description:

Returns the number of objects in the domain or @ if it fails.
int smiui_get_next_object(domain, obj_name)

Parameters:
char *domain The name of the domain.
char *obj_name The name of the object in the form <domain_name>::<object_name>.
Description:
Get the name of the next object in a domain (several domains can be accessed at the "same time").
This routine returns © when all the objects of a particular domain have been retrieved
int smiui_book_statechange(obj_name, statechange_handler, param)

Parameters:
char *obj_name The name of the object.
void (*statechange_handler)(int *id, dim_long *par) The routine to handle state changes
long param A parameter to pass to the above routine
Description:
Set up a callback routine to be called whenever the specified object changes state.
smiui_book_statechange returns an identifier that should be used on the following calls.
The statechange_handler routine will be called with two parameters: the address of the identifier mentioned
above and the address of param (i.e. both parameters are passed by reference).
See the Example for clarification
/
This small selfcontained program will print a line of text everytime
either object DOMAIN::A or DOMAIN::B changes state
/
#include <stdio.h>

#include <smiuirtl.h> /* the header file provided as part of SMIXX package*/
/* Look at the main program first */

void handler(int* pId, long* pParam)

int Id; long Param;
int busy_flag,nac;
char objName[32];
char curr_state[32];
Id = *pId;

Param = *pParam;

smiui_get_name(Id,objName); /* Id of the booking call passed to handler is used to retrieve the object name of the object

that changed state */

//
the
//
//

smiui_get_state(Id,&busy_flag,curr_state,&nac); /* Id of the booking call passed to handler is used to retrieve the name of

object's current state */

printf("\n Object : %s Current state : %s \n",objName,curr_state); fflush(stdout);
return;

/* _________________________________________________________________ */

int main(int argc, char* argv[])

int Idl; char objectNamel[] "DOMAIN: :A"; long paraml
int Id2; char objectName2[] = "DOMAIN::B"; long param2 5
/* The two following calls register callback function 'handler' that

will be called by SMI system everytime either of the two objects changes its state.
We could have register two different callbacks, but in this example we
opted for the same one for both objects.
Idl and Id2 are identification codes assigned and returned by SMI
system and are passed to the callback function.
parml and parm2 are arbitrary user parameters that are also passed
to the callback function. In this example we make no use of them
and so they are set to zero
*/
Idl = smiui_book_statechange( objectNamel, handler ,paraml);
Id2 = smiui_book_statechange( objectName2, handler ,param2);
while (1)
sleep(1);
return 0;
3
smiui_cancel_statechange(id)
Parameters:
int id The identifier returned by the previous call.
Description:
Cancel attention on the object, further state changes will not be signaled.
smiui_get_name(id, obj_name)

Parameters:
int id The identifier returned by smiui_book_statechange
char *obj_name Returns the name of the current object
Description:
This routine is normally called from the statechange_handler routine in order to get the name of the current object.
See the Example for clarification



// smiui_get_state(id, busi_flag, state, n_actions)
// Parameters:

// int id The identifier returned by smiui_book_statechange.

// int *busy_flag Returns a flag indicating if the current object is busy

// char *state Returns the current state of the object

// int *n_actions Returns the number of possible actions in the object’s current state

// Description:

// This routine is normally called from the statechange_handler routine in order to get the object state and some additional
parameters.

// See the Example for clarification

//

//

// smiui_get_action_in_progress(id, action)
// Parameters:

// int id The identifier returned by smiui_book_statechange.

// char *action The action currently being executed.

// Description:

// Called in order to get the action currently being executed by an object whenever the busy_flag in the previous routine is 1.
//

//

// int smiui_get_next_action(id, action, n_pars)
// Parameters:

// int id The identifier returned by smiui_book_statechange.

// char *action The action name.

// int n_pars The number of parameters this action takes.

// Description:

// This routine retrieves the next action available to an object in the current state.
//

//

// smiui_get_first_action(id, action, n_pars)
// Parameters:

// int id The identifier returned by smiui_book_statechange.

// char *action The action name.

// int n_pars The number of parameters this action takes

// Description:

// Positions the next_action pointer back to the first action and retrieves it.
// smiui_get_next_action can be called again from then on.

/!

//

// int smiui_get_next_param(id, param, type, default_value_size)
// Parameters:

// int id The identifier returned by smiui_book_statechange.

// char *param The action’s parameter name.

// int *type The parameter type (SMI_STRING, SMI_ INTEGER, SMI_ FLOAT)

// int *default_value_size The size of the parameter's default value if a default has been specified, otherwise 0.

// Description:

// This routine retrieves the next parameter specified for the current action available to an object in the current state.
// It returns @ when all parameters have been returned.

//

/!

// int smiui_get_param_default_value(id, default_value)
// Parameters:

// int id The identifier returned by smiui_book_statechange.

// void *default_value The parameter’s default value.

// Description:

// This routine retrieves the parameter default value, for the parameter received from smiui_get_next_param.

// This routine should only be called if default_value_size was not zero.

// It returns @ if the parameter did not have a default value.

// The contents of default_value can be of type integer, float or character string according to the previous routine.
//

//

// int smiui_get_next_obj_param(id, param, type, value_size)
// Parameters:

// int id The identifier returned by smiui_book_statechange.

// char *param The object’s parameter name.

// int *type The parameter type (SMI_STRING, SMI_ INTEGER, SMI_ FLOAT)
// int *value_size The size of the parameter's value.

// Description:

// This routine retrieves the next parameter specified for the current object.
// It returns @ when all parameters have been returned.

//

//

// int smiui_get_obj_param_value(id, value)
// Parameters:

// int id The identifier returned by smiui_book_statechange.

// void *value The parameter’s value.

// Description:

// This routine retrieves the parameter value, for the parameter received from smiui_get_next_obj_param.

// The contents of value can be of type integer, float or character string according to the previous routine.
//

//

// int smiui_number_of_objectsets(domain)
// Parameters:

// char *domain The name of the domain.

// Description:

// Returns the number of objects sets in the domain.
//

//

// int smiui_get_next_objectset(domain, objset_name)
// Parameters:

// char *domain The name of the domain.

// char *objset_name The name of the object set in the form <domain_name>::<objectset_name>.

// Description:

// Get the name of the next object set in a domain (several domains can be accessed at the "same time").
// This routine returns @ when all the object sets of a particular domain have been retrieved

//

//

// int smiui_book_objectsetchange(objset_name, objectsetchange_handler, param)
// Parameters:

// char *objset_name The name of the object set.
// void (*objectsetchange_handler)(int *id, dim_long *par) The routine to handle changes in the contents of the set.
// long param A parameter to pass to the above routine
// Description:
// Set up a callback routine to be called whenever the specified object set changes (i.e. objects are added or removed from the
set)
// smiui_book_objectsetchange returns an identifier that should be used on the following calls.
// The objectsetchange_handler routine will be called with two parameters: the address of the identifier mentioned

// above and the address of param (i.e. both parameters are passed by reference).



// smiui_cancel_objectsetchange(id)
// Parameters:

// int id The identifier returned by the previous call.

// Description:

// Cancel attention on the object set, further set changes will not be signaled.
//

//

// smiui_get_setname(id, objset_name)
// Parameters:

// int id The identifier returned by smiui_book_objectsetchange

// char *objset_name Returns the name of the current object set

// Description:

// This routine is normally called from the objectsetchange_handler routine in order to get the name of the current object set.
//

//

// int smiui_get_next_object_in_set(id, object)
// Parameters:

// int id The identifier returned by smiui_book_objectsetchange.

// char *object The object name.

// Description:

// This routine retrieves the next object contained in the current object set, to be called from within objectsetchange_handler.
//

//

// smiui_get_first_object_in_set(id, object)
// Parameters:

// int id The identifier returned by smiui_book_objectsetchange.

// char *object The object name.

// Description:

// Positions the next_object pointer back to the first object is the set and retrieves it.
// smiui_get_next_object_in_set can be called again from then on.

//

//

// int smiui_book_alloc_statechange(domain, alloc_statechange_handler, param)
// Parameters:

// char *domain The SMI domain name.

// void (*alloc_statechange_handler)(int *id, dim_long *par) The routine to handle state changes

// long param A parameter to pass to the above routine

// Description:

// Set up a callback routine to be called whenever the allocation state of the specified domain changes state.
// smiui_book_alloc_statechange returns an identifier that should be used on the following calls.

// The alloc_statechange_handler routine will be called with two parameters: the address of the identifier

// mentioned above and the address of param (i.e. both parameters are passed by reference).

//

//

// smiui_cancel_alloc_statechange(id)
// Parameters:

// int id The identifier returned by the previous call.

// Description:

// Cancel attention on the allocation state of the domain, further state changes will not be signalled.
//

//

// smiui_get_alloc_state(id, busy_flag, state)
// Parameters:

// int id The identifier returned by smiui_book_alloc_statechange.

// int *busy_flag Returns a flag indicating if the domain allocation object is currently busy

// char *state Returns the current state of the allocation object

// Description:

// This routine is normally called from the alloc_statechange_handler routine in order to get the allocation state of the
domain

/!

//

// int smiui_allocate(domain)
// Parameters:

// char *domain The domain name.

// Description:

// This routine can be used by a user interface or another process in order to allocate an SMI domain to itself.
// An smiui_connect_domain should have been done before hand. Smiui_allocate domain returns 1 if the domain was
// successfully allocated and @ if it was not connected or already allocated to someone else.

//

//

// int smiui_allocate_to(domainA, domainB)
// Parameters:

// char *domainA The domain to be allocated.

// char *domainB The domain to allocate to.

// Description:

// This routine can be used by a user interface or another process in order to allocate an SMI domain to another SMI domain.
// An smiui_connect_domain should have been done before hand to the allocator domain (domainB).

// Smiui_allocate domain returns 1 if domainA was successfully allocated to domainB and @

// if it domainB was not connected or domainA already allocated to someone else.

//

//

// int smiui_release(domain)
// Parameters:

// char *domain The domain name.

// Description:

// This routine can be used by a user interface or another process in order to release a previously allocated SMI domain.
// An smiui_connect_domain should have been done before hand. Smiui_release domain returns 1

// if the domain was successfully released and @ if the domain was not allocated to this process.

//

//

// int smiui_release_from(domainA, domainB)
// Parameters:

// char *domainA The domain allocated.

// char *domainB The domain that allocated domainA.

// Description:

// This routine can be used by a user interface or another process in order to release a domain from another one.
// An smiui_connect_domain should have been done before hand to domainB. Smiui_release domain returns 1

// if domainA was successfully released from domainB and © if domainA was not allocated to domainB.

//
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const smiuirtl_dll = 'smiuirtl.dll’; // SMI++ UI runtime DLL
const SMIXX_VERSION = 5601; // Version of SMI++
const MAX_NAME = 132; // Max. size of name
const SMI_STRING = 0; // String parameter

const SMI_INTEGER 1; // Integer parameter



const SMI_FLOAT = 2; // Float parameter

type dim_long_t = longint; // Should be pointer-size integer

type smiui_domainchange_handler_t = procedure(var par:dim_long_t; var nobjs:Integer); cdecl; // Domain change handler
type smiui_statechange_handler_t = procedure(var id:Integer; var par:dim_long_t); cdecl; // State change handler

type smiui_setchange_handler_t = procedure(var id:Integer; var par:dim_long_t); cdecl; // Object set change handler
type smiui_message_handler_t = procedure(var id:Integer; var par:dim_long_t); cdecl; // Message handler

function smiui_set_dns(node:PChar; port:Integer):dim_long_t; cdecl;

function smiui_current_state(obj:PChar; state:PChar; action:PChar):Integer; cdecl;

function smiui_current_state_dns( dnsid:dim_long_t; obj:PChar; state:PChar; action:PChar):Integer; cdecl;

function smiui_send_command(obj:PChar; cmnd:PChar):Integer; cdecl;

function smiui_send_command_dns(dnsid:dim_long_t; obj:PChar; cmnd:PChar):Integer; cdecl;

function smiui_ep_send_command(obj:PChar; cmnd:PChar):Integer; cdecl;

function smiui_ep_send_command_dns(dnsid:dim_long_t; obj:PChar; cmnd:PChar):Integer; cdecl;

function smiui_send_command_wait(obj:PChar; cmnd:PChar):Integer; cdecl;

function smiui_send_command_wait_dns(dnsid:dim_long_t; obj:PChar; cmnd:PChar):Integer; cdecl;

function smiui_ep_send_command_wait(obj:PChar; cmnd:PChar):Integer; cdecl;

function smiui_ep_send_command_wait_dns(dnsid:dim_long_t; obj:PChar; cmnd:PChar):Integer; cdecl;

function smiui_change_option(domain:PChar; option:PChar; value:PChar):Integer; cdecl;

function smiui_change_option_wait(domain:PChar; option:PChar; value:PChar):Integer; cdecl;

function smiui_get_options(domain:PChar; optString:PChar):Integer; cdecl;

function smiui_get_options_dns(dnsid:dim_long_t; domain:PChar; optString:PChar):Integer; cdecl;

function smiui_number_of_objects(domain:PChar):Integer; cdecl;

function smiui_number_of_objects_dns(dnsid:dim_long_t; domain:PChar):Integer; cdecl;

function smiui_connect_domain(domain:PChar):Integer; cdecl;

function smiui_connect_domain_dns(dnsid:dim_long_t; domain:PChar):Integer; cdecl;

function smiui_book_connect_domain(domain:PChar; command_handler:smiui_domainchange_handler_t; par:dim_long_t):Integer; cdecl;
function smiui_book_connect_domain_dns(dnsid:dim_long_t; domain:PChar; command_handler:smiui_domainchange_handler_t;
par:dim_long_t):Integer; cdecl;

function smiui_cancel_connect_domain(domain:PChar):Integer; cdecl;

function smiui_shutdown_domain(domain:PChar):Integer; cdecl;

function smiui_check_proxy(proxy:PChar):Integer; cdecl;

function smiui_check_proxy_dns(dnsid:dim_long_t; proxy:PChar):Integer; cdecl;

function smiui_kill(server:PChar):Integer; cdecl;

function smiui_get_next_object(domain:PChar; obj:PChar):Integer; cdecl;

function smiui_get_next_attribute(obj:PChar; attribute:PChar):Integer; cdecl;

function smiui_book_statechange(obj:PChar; command_handler:smiui_statechange_handler_t; par:dim_long_t):Integer; cdecl;
function smiui_book_statechange_dns(dnsid:dim_long_t; obj:PChar; command_handler:smiui_statechange_handler_t;
par:dim_long_t):Integer; cdecl;

function smiui_cancel_statechange(id:Integer):Integer; cdecl;

function smiui_get_name(id:Integer; name:PChar):Integer; cdecl;

function smiui_get_state(id:Integer; var busy_flg:Integer; state:PChar; var n_actions:Integer):Integer; cdecl;

function smiui_get_smi_message(id:Integer; dom:PChar; mess:PChar):Integer; cdecl;

function smiui_get_user_message(id:Integer; dom:PChar; mess:PChar):Integer; cdecl;

function smiui_get_action_in_progress(id:Integer; action:PChar):Integer; cdecl;

function smiui_get_first_action(id:Integer; action:PChar; var n_pars:Integer):Integer; cdecl;

function smiui_get_next_action(id:Integer; action:PChar; var n_pars:Integer):Integer; cdecl;

function smiui_get_next_param(id:Integer; par:PChar; var typ:Integer; var size:Integer):Integer; cdecl;

function smiui_get_param_default_value(id:Integer; value:Pointer):Integer; cdecl;

function smiui_get_next_obj_param(id:Integer; par:PChar; var typ:Integer; var size:Integer):Integer; cdecl;

function smiui_get_obj_param_value(id:Integer; value:Pointer):Integer; cdecl;

function smiui_book_alloc_statechange(domain:PChar; command_handler:smiui_statechange_handler_t; par:dim_long_t):Integer; cdecl;
function smiui_book_alloc_statechange_dns(dnsid:dim_long_t; domain:PChar; command_handler:smiui_statechange_handler_t;
par:dim_long_t):Integer; cdecl;

function smiui_cancel_alloc_statechange(id:Integer):Integer; cdecl;

function smiui_get_alloc_state(id:Integer; var busy_flg:Integer; state:PChar):Integer; cdecl;

function smiui_allocate(domain:PChar):Integer; cdecl;

function smiui_release(domain:PChar):Integer; cdecl;

function smiui_allocate_to(domainA:PChar; domainB:PChar):Integer; cdecl;

function smiui_release_from(domainA:PChar; domainB:PChar):Integer; cdecl;

function smiui_get_next_objectset(domain:PChar; objectset:PChar):Integer; cdecl;

function smiui_book_objectsetchange(obj:PChar; command_handler:smiui_setchange_handler_t; par:dim_long_t):Integer; cdecl;
function smiui_book_objectsetchange_dns(dnsid:dim_long_t; obj:PChar; command_handler:smiui_setchange_handler_t;
par:dim_long_t):Integer; cdecl;

function smiui_cancel_objectsetchange(id:Integer):Integer; cdecl;

function smiui_book_smi_message(dom:PChar; command_handler:smiui_message_handler_t; par:dim_long_t):Integer; cdecl;
function smiui_cancel_smi_message(id:Integer):Integer; cdecl;

function smiui_book_user_message(dom:PChar; command_handler:smiui_message_handler_t; par:dim_long_t):Integer; cdecl;
function smiui_cancel_user_message(id:Integer):Integer; cdecl;

function smiui_get_first_object_in_set(id:Integer; obj:PChar):Integer; cdecl;

function smiui_get_next_object_in_set(id:Integer; obj:PChar):Integer; cdecl;

function smiui_get_setname(id:Integer; objset:PChar):Integer; cdecl;

function smiui_number_of_objectsets(domain:PChar):Integer; cdecl;

function smiui_number_of_objectsets_dns(dnsid:dim_long_t; domain:PChar):Integer; cdecl;

function smiui_create_command(action:PChar):Pointer; cdecl;

function smiui_add_param_to_command(id:Pointer; name:PChar; value:Pointer; typ:Integer):Integer; cdecl;

function smiui_delete_command(cmnd:Pointer):Integer; cdecl;

function smiui_get_command_string(id:Pointer):PChar; cdecl;

function smiui_get_action_in_progress_size(id:Integer; var size:Integer):Integer; cdecl;

implementation

function smiui_set_dns; external smiuirtl_dll name 'smiui_set_dns';

function smiui_current_state; external smiuirtl_dll name 'smiui_current_state';
function smiui_current_state_dns; external smiuirtl_dll name 'smiui_current_state_dns';
function smiui_send_command; external smiuirtl_dll name 'smiui_send_command'

function smiui_send_command_dns; external smiuirtl_dll name 'smiui_send_command_dns';
function smiui_ep_send_command; external smiuirtl_dll name 'smiui_ep_send_command';
function smiui_ep_send_command_dns; external smiuirtl_dll name 'smiui_ep_send_command_dns';
function smiui_send_command_wait; external smiuirtl_dll name 'smiui_send_command_wait';
function smiui_send_command_wait_dns; external smiuirtl_dll name 'smiui_send_command_wait_dns';
function smiui_ep_send_command_wait; external smiuirtl_dll name 'smiui_ep_send_command_wait';
function smiui_ep_send_command_wait_dns; external smiuirtl_dll name 'smiui_ep_send_command_wait_dns';
function smiui_change_option; external smiuirtl_dll name 'smiui_change_option';
function smiui_change_option_wait; external smiuirtl_dll name 'smiui_change_option_wait';
function smiui_get_options; external smiuirtl_dll name 'smiui_get_options'

function smiui_get_options_dns; external smiuirtl_dll name 'smiui_get_options_dns';
function smiui_number_of_objects; external smiuirtl_dll name 'smiui_number_of_objects';
function smiui_number_of_objects_dns; external smiuirtl_dll name 'smiui_number_of_objects_dns';
function smiui_connect_domain; external smiuirtl_dll name 'smiui_connect_domain';
function smiui_connect_domain_dns; external smiuirtl_dll name 'smiui_connect_domain_dns';
function smiui_book_connect_domain; external smiuirtl_dll name 'smiui_book_connect_domain';
function smiui_book_connect_domain_dns; external smiuirtl_dll name 'smiui_book_connect_domain_dns';
function smiui_cancel_connect_domain; external smiuirtl_dll name 'smiui_cancel_connect_domain';
function smiui_shutdown_domain; external smiuirtl_dll name 'smiui_shutdown_domain';
function smiui_check_proxy; external smiuirtl_dll name 'smiui_check_proxy';

function smiui_check_proxy_dns; external smiuirtl_dll name 'smiui_check_proxy_dns';

function smiui_kill; external smiuirtl_dll name 'smiui_kill';



function smiui_get_next_object; external smiuirtl_dll name 'smiui_get_next_object';

function smiui_get_next_attribute; external smiuirtl_dll name 'smiui_get_next_attribute';
function smiui_book_statechange; external smiuirtl_dll name 'smiui_book_statechange';
function smiui_book_statechange_dns; external smiuirtl_dll name 'smiui_book_statechange_dns';
function smiui_cancel_statechange; external smiuirtl_dll name 'smiui_cancel_statechange';
function smiui_get_name; external smiuirtl_dll name 'smiui_get_name';

function smiui_get_state; external smiuirtl_dll name 'smiui_get_state';

function smiui_get_smi_message; external smiuirtl_dll name 'smiui_get_smi_message';

function smiui_get_user_message; external smiuirtl_dll name 'smiui_get_user_message';
function smiui_get_action_in_progress; external smiuirtl_dll name 'smiui_get_action_in_progress';
function smiui_get_first_action; external smiuirtl_dll name 'smiui_get_first_action';
function smiui_get_next_action; external smiuirtl_dll name 'smiui_get_next_action';

function smiui_get_next_param; external smiuirtl_dll name 'smiui_get_next_param';

function smiui_get_param_default_value; external smiuirtl_dll name 'smiui_get_param_default_value';
function smiui_get_next_obj_param; external smiuirtl_dll name 'smiui_get_next_obj_param';
function smiui_get_obj_param_value; external smiuirtl_dll name 'smiui_get_obj_param_value';
function smiui_book_alloc_statechange; external smiuirtl_dll name 'smiui_book_alloc_statechange';
function smiui_book_alloc_statechange_dns; external smiuirtl_dll name 'smiui_book_alloc_statechange_dns';
function smiui_cancel_alloc_statechange; external smiuirtl_dll name 'smiui_cancel_alloc_statechange';
function smiui_get_alloc_state; external smiuirtl_dll name 'smiui_get_alloc_state';

function smiui_allocate; external smiuirtl_dll name 'smiui_allocate';

function smiui_release; external smiuirtl_dll name 'smiui_release';

function smiui_allocate_to; external smiuirtl_dll name 'smiui_allocate_to';

function smiui_release_from; external smiuirtl_dll name 'smiui_release_from'

function smiui_get_next_objectset; external smiuirtl_dll name 'smiui_get_next_objectset';
function smiui_book_objectsetchange; external smiuirtl_dll name 'smiui_book_objectsetchange';
function smiui_book_objectsetchange_dns; external smiuirtl_dll name 'smiui_book_objectsetchange_dns';
function smiui_cancel_objectsetchange; external smiuirtl_dll name 'smiui_cancel_objectsetchange';
function smiui_book_smi_message; external smiuirtl_dll name 'smiui_book_smi_message';
function smiui_cancel_smi_message; external smiuirtl_dll name 'smiui_cancel_smi_message';
function smiui_book_user_message; external smiuirtl_dll name 'smiui_book_user_message';
function smiui_cancel_user_message; external smiuirtl_dll name 'smiui_cancel_user_message';
function smiui_get_first_object_in_set; external smiuirtl_dll name 'smiui_get_first_object_in_set';
function smiui_get_next_object_in_set; external smiuirtl_dll name 'smiui_get_next_object_in_set';
function smiui_get_setname; external smiuirtl_dll name 'smiui_get_setname'

function smiui_number_of_objectsets; external smiuirtl_dll name 'smiui_number_of_objectsets';
function smiui_number_of_objectsets_dns; external smiuirtl_dll name 'smiui_number_of_objectsets_dns';
function smiui_create_command; external smiuirtl_dll name 'smiui_create_command';

function smiui_add_param_to_command; external smiuirtl_dll name 'smiui_add_param_to_command';
function smiui_delete_command; external smiuirtl_dll name 'smiui_delete_command';

function smiui_get_command_string; external smiuirtl_dll name 'smiui_get_command_string';
function smiui_get_action_in_progress_size; external smiuirtl_dll name 'smiui_get_action_in_progress_size';

end.



MpunoxeHne 4. Onuun cepsBepa SM

Korpa paboraeT SM, HekOTOpble €ro AENCTBUSA MOXHO KOHTPOJIMPOBATb C
MOMOLWbI MNapaMeTpoOB BpPEMEHM BbIMOJHEHUA. IOTWM MNapaMeTpbl M3HAYaANbHO
yKa3blBaWTCA B KOMaHae 3anycka (smiSM), Hanpwumep:

smiSM -d 6 -t 1 domain_name file_name

3HayeHMsa OONbWMHCTBA W3 HUX MOTYT AWMHAMUYECKU U3MEHATbLCSA BO
BpemMs pabotTbl State Manager. CmoTpu Huxe. BoT 3Tm onumu.
JocTynHble onuuu:

Option Option Id Comment

YpoBeHb d lenoe  uucno, 3HaueHune KOTOpOro  onpegensieT  obbem

ANATHOCTUKM reHepupyemon AMarHOCTUYEeCKOW neyartwu. 3HauyeHune no
yMonyaHuiw — 3. MakcumanbHoe 3HayeHue — 9.

Pas6nokupos | u 3HavyeHne O unam 1. 3HavyeHMe no yMmondaHuw — @. Bnuser Ha

aH ¢nar IF cnocob obpaboTku MHcTpykumit IF. [oapobHO onucaHo B ApYroM
MecTe.

®nar HoBoOTroO| t 3HayeHne @ wnm 1. 3HadyeHue no ymonuvaHuw — 0. CoobueHwus,

dopmaTa TakuMe Kak [AMarHOCTUYecKMe pacrnevyaTKu, UMEKT OTMEeTKY
BpeMeHu. JTa onuus onpepenseT ero gopmar.

BPEMEHN Korpa 3HadeHue paBHO O, dopMaT cnepywowmi:
'neHb' 'Mecsau' pa:mMm:icc rrrr Hanp. Mt Hos 25 15:11:55
2011
Korga sHauveHue paBHO 1, dopmaT cneayowmn:
CTTC.MM. A4 Y4:MM:CC.CCCC Hanp. 2011.11.25 15:11:55.357

V3sen DNS dns JTO XOCT, Ha KOTopoM paboraer DNS-cepBep. Hanpumep
Lxplus@86.cern.ch Mo yMonyaHWw  UCNonb3yeTca  nycras
cTpoka, M B 3TOM CcJlyyae nmpegnosaraeTrcsi, YTO XOCT
coBnajaeT C XOCTOM, Ha KOTOpoM paboTaeT State Manager.

Makc. uywucno LoopMaxChanges MakcuManbHO [OMYyCTUMOE KONMYECTBO W3MEHEHWI COCTOAHUA B

N3MEHEHNN CeKyHay

COCTOAHMUA B

CeKyHay

PaTanbHoe LoopMaxChangesFataL Hukakne M3MeHeHWs COCTOAHUA B CEKYHAY CBepxX 3TOro npejena

umcao He cuuTawTca daTanbHBIMM W NPUBOAAT K Bbixoay U3 State

o Manager.

N3MEHEHUU

COCTOSIHMA B

CcekyHay

MUHMMabHasa LoopMinDuration MuHUManbHoe Bpems NOTEeHUMaIbHON neTtnu, 4yTobbl  3TO

MPOAOMKM - CUYUTANOCb CEPbE3HbIM.

TEeNbHOCTb

umkna (cek)

UsmMeHeHMe 3HaveHUA napamMeTpa BO Bpemsa paborbi State Manager

IOna sToro npepycMmoTrpeHa KkKomaHza smiChangeOption. OH wuMmeerT
cnepywowmmn Gopmart:

smiChangeOption domain-name option-id option-value
Hanpumep:

smiChangeOption RUNCONTROL d 3

Kpome Toro, npepocrtaBnsercs Habop noanporpamMm pans obneryeHus
9TOM  3ajayMm OT MNONb30BATENbCKOTO UHTepdelrica [0  AucneTvyepa
cocTtossHu. CMm. onucaHune SMIUIRTL.




MpunoxerHne 5. Mpumep kopa SML

®arn run_con.sml:

object: AUTO_PILOT
state: off
action: ACTIVATE
do RECOVER RUN
do START_RUN RUN
terminate_action/state=0N
state: ON
when (RUN not_in_state RUNNING) do X_ACTIVATE
action: DISACTIVATE
terminate_action/state=0FF
action: X_ACTIVATE
do RECOVER RUN
do START_RUN RUN
terminate_action/state=0N

object: RUN_TYPE
state: TEST
action: PHYSICS
do LOG LOGGER
if (LOGGER in_state LOGGING) then
terminate_action/state=PHYSICS
endif
terminate_action/state=TEST
state: PHYSICS
action: TEST
do NOLOG LOGGER
if (LOGGER in_state NOT_LOGGING) then
terminate_action/state=TEST
endif
terminate_action/state=PHYSICS

object: RUN
parameters: int NUMBER_T = @,
int NUMBER_P = 0,
RUN_MODE = "DEMO"
state: STOPPED
action: START_RUN
set NUMBER_T = EVT_BUILDER<NUMBER_T>
set NUMBER_P = EVT_BUILDER<NUMBER_P>
if (not EVT_BUILDER in_state READY) then
terminate_action/state=STOPPED
endif
if (RUN_TYPE in_state PHYSICS) then
do LOG LOGGER
if (not LOGGER in_state LOGGING) then
terminate_action/state=STOPPED
endif
endif
if (LOGGER in_state LOGGING) then
do X_OPEN_FILE LOGGER
endif
if (RUN_TYPE in_state PHYSICS) then
set RUN_MODE = "PHYSICS"
do START (TYPE="PHYSICS",NR=NUMBER_P) EVT_BUILDER
else
set RUN_MODE = "TEST"
do START (TYPE="TEST",NR=NUMBER_T) EVT_BUILDER
endif
if (EVT_BUILDER in_state RUNNING) then
terminate_action/state=RUNNING
endif
terminate_action/state=STOPPED
state: RUNNING
when (EVT_BUILDER in_state ERROR) do X_SET_ERROR
action: STOP_RUN
do STOP EVT_BUILDER
if (LOGGER in_state WRITING) then
do X_CLOSE_FILE LOGGER
endif
terminate_action/state=STOPPED
action: X_SET_ERROR
if (LOGGER in_state WRITING) then
do X_CLOSE_FILE LOGGER



endif
terminate_action/state=ERROR
state: ERROR
action: RECOVER
do RECOVER EVT_BUILDER
terminate_action/state=STOPPED

object: LOGGER /associated

state: DEAD /dead_state lcolor: DarkGray

state: NOT_LOGGING lcolor: Aqua
action: LOG

state: LOGGING lcolor: Lime

action: NOLOG
action: X_OPEN_FILE

state: WRITING lcolor: Lime
action: X_CLOSE_FILE

object: EVT_BUILDER /associated
parameters: int NUMBER_T, int NUMBER_P

state: DEAD /dead_state lcolor: DarkGray

state: READY lcolor: Aqua
action: START(TYPE, int NR)

state: RUNNING lcolor: Lime
action: STOP

state: ERROR lcolor: Red

action: RECOVER



MpunoxeHne 6. MMpumep kopa SML

®anmn phc_col.sml:

class: TOP_cooling_top_CLASS
Ipanel: cooling_top.pnl
state: OFF lcolor: FwStateOKNotPhysics
when ( any_in PHS_COL_DP_FWSETSTATES in_state ERROR ) move_to ERROR

when ( any_in PHS_COL_DP_FWSETSTATES not_in_state OFF ) move_to STANDBY

action: GO_STANDBY !visible: 1
do GO_STANDBY all_in PHS_COL_DP_FWSETACTIONS
state: STANDBY lcolor: FwStateOKNotPhysics
when ( any_in PHS_COL_DP_FWSETSTATES in_state ERROR ) move_to ERROR

when ( all_in PHS_COL_DP_FWSETSTATES in_state OFF ) move_to OFF
when ( any_in PHS_COL_DP_FWSETSTATES in_state CALIBRATING ) move_to CALIBRATING
when ( any_in PHS_COL_DP_FWSETSTATES in_state WARMING ) move_to WARMING

when ( ( any_in PHS_COL_DP_FWSETSTATES in_state COOLING ) or
( any_in PHS_COL_DP_FWSETSTATES in_state READY ) ) move_to COOLING

action: SWITCH_OFF !visible: 1
do SWITCH_OFF all_in PHS_COL_DP_FWSETACTIONS
action: CALIBRATE !visible: 1
do CALIBRATE all_in PHS_COL_DP_FWSETACTIONS
action: COOL !visible: 1
do COOL all_in PHS_COL_DP_FWSETACTIONS
action: WARM Ilvisible: 1
do WARM all_in PHS_COL_DP_FWSETACTIONS
state: CALIBRATING lcolor: FwStateAttentionl
when ( any_in PHS_COL_DP_FWSETSTATES in_state ERROR ) move_to ERROR

when ( ( all_in PHS_COL_DP_FWSETSTATES in_state OFF ) or
all_in PHS_COL_DP_FWSETSTATES in_state STANDBY ) or
all_in PHS_COL_DP_FWSETSTATES in_state COOLING ) or
all_in PHS_COL_DP_FWSETSTATES in_state WARMING ) or
all_in PHS_COL_DP_FWSETSTATES in_state READY ) ) move_to STANDBY

Y YY)

action: STOP !visible: 1
do STOP all_in PHS_COL_DP_FWSETACTIONS
state: COOLING lcolor: FwStateAttentionl
when ( any_in PHS_COL_DP_FWSETSTATES in_state ERROR ) move_to ERROR

when ( ( any_in PHS_COL_DP_FWSETSTATES in_state WARMING ) or
any_in PHS_COL_DP_FWSETSTATES in_state CALIBRATING ) or
any_in PHS_COL_DP_FWSETSTATES in_state STANDBY ) or
any_in PHS_COL_DP_FWSETSTATES in_state OFF ) ) move_to STANDBY

YY)

when ( all_in PHS_COL_DP_FWSETSTATES in_state READY ) move_to READY

action: GO_STANDBY !visible: 1
do GO_STANDBY all_in PHS_COL_DP_FWSETACTIONS
action: GO_READY !visible: 1
do GO_READY all_in PHS_COL_DP_FWSETACTIONS
state: WARMING lcolor: FwStateAttentionl
when ( any_in PHS_COL_DP_FWSETSTATES in_state ERROR ) move_to ERROR

when ( ( all_in PHS_COL_DP_FWSETSTATES in_state STANDBY ) or
( all_in PHS_COL_DP_FWSETSTATES in_state OFF ) ) move_to STANDBY

action: GO_STANDBY !visible: 1
do GO_STANDBY all_in PHS_COL_DP_FWSETACTIONS
state: READY !color: FwStateOKPhysics
when ( any_in PHS_COL_DP_FWSETSTATES in_state ERROR ) move_to ERROR

when ( any_in PHS_COL_DP_FWSETSTATES not_in_state READY ) move_to WARMING

action: WARM Ilvisible: 1
do WARM all_in PHS_COL_DP_FWSETACTIONS
state: ERROR !color: FwStateAttention3
when ( all_in PHS_COL_DP_FWSETSTATES not_in_state ERROR ) move_to STANDBY

action: RESET !visible: 1
do RESET all_in PHS_COL_DP_FWSETACTIONS



object: phs_col is_of_class TOP_cooling_top_CLASS

class: FwChildrenMode_ CLASS
Ipanel: FwChildrenMode.pnl
state: Complete lcolor: _3DFace
when ( any_in FWDEVMODE_FWSETSTATES in_state DISABLED ) move_to IncompleteDev
state: Incomplete !color: FwStateAttention2
state: IncompleteDev !color: FwStateAttentionl
when ( ( all_in FWDEVMODE_FWSETSTATES not_in_state DISABLED ) ) move_to Complete
state: IncompleteDead !color: FwStateAttention3

object: phs_col_FWCNM is_of_class FwChildrenMode_CLASS
class: FwMode_CLASS

Ipanel: FwMode.pnl
state: Excluded lcolor: FwStateOKNotPhysics

action: Take(string OWNER = "",6string EXCLUSIVE = "YES") !visible: 1
move_to InLocal

action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
move_to Included

action: Manual lvisible: ©
move_to Manual

action: Ignore lvisible: ©

move_to Ignored
state: Included lcolor: FwStateOKPhysics

action: Exclude(string OWNER = "") lvisible: ©
move_to Excluded
action: Manual(string OWNER = "") lvisible: @
move_to Manual
action: Ignore(string OWNER = "") lvisible: ©
move_to Ignored
action: ExcludeAll(string OWNER = "") lvisible: ©
move_to Excluded
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
move_to Included
action: Free(string OWNER = "") lvisible: ©
move_to Included
action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
state: InLocal lcolor: FwStateOKNotPhysics
action: Release(string OWNER = "") lvisible: 1
move_to Excluded
action: ReleaseAll(string OWNER = "") lvisible: 1
move_to Excluded
action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
action: Take(string OWNER = "",string EXCLUSIVE = "YES") l!visible: 1

move_to InLocal
state: Manual !color: FwStateOKNotPhysics

action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
move_to Included

action: Take(string OWNER = "") lvisible: 1
move_to InManual

action: Exclude(string OWNER = "") lvisible: ©
move_to Excluded

action: Ignore lvisible: ©
move_to Ignored

action: Free(string OWNER = "") lvisible: ©
move_to Excluded

action: ExcludeAll(string OWNER = "") lvisible: ©

move_to Excluded
state: InManual lcolor: FwStateOKNotPhysics

action: Release(string OWNER = "") lvisible: 1

move_to Manual
action: SetMode(string OWNER = "",string EXCLUSIVE = "YES") lvisible: @
action: ReleaseAll(string OWNER = "") lvisible: ©

move_to Excluded
action: SetInLocal !visible: ©
move_to InLocal
state: Ignored lcolor: FwStateOKNotPhysics
action: Include lvisible: ©
move_to Included
action: Exclude(string OWNER = "") lvisible: ©
move_to Excluded
action: Manual lvisible: ©
move_to Manual
action: SetMode(string OWNER = "",string EXCLUSIVE = "YES") lvisible: ©
action: Free(string OWNER = "") lvisible: @
move_to Included
action: ExcludeAll(string OWNER = "") lvisible: ©
move_to Excluded



object: phs_col_FWM is_of_class FwMode_CLASS

class: FwDevMode_ FwDevMode_ CLASS
state: READY

action: Disable(Device)
remove &VAL_OF Device from FWDEVMODE_FWSETSTATES
remove &VAL_OF_Device from FWDEVMODE_FWSETACTIONS
move_to READY

action: Enable(Device)
insert &VAL_OF_Device in FWDEVMODE_FWSETSTATES
insert &VAL_OF_Device in FWDEVMODE_FWSETACTIONS
move_to READY

object: FwDevMode_ FWDM is_of_ class FwDevMode_FwDevMode_CLASS

class: FwDevMode CLASS/associated

Ipanel: FwDevMode.pnl
state: ENABLED lcolor: FwStateOKPhysics
state: DISABLED lcolor: FwStateAttentionl

object: phs_col_FWDM is_of_class FwDevMode_CLASS

objectset: FWDEVMODE_FWSETSTATES is_of_class VOID {phs_col_FWDM }
objectset: FWDEVMODE_FWSETACTIONS is_of_class VOID {phs_col_FWDM }

class: phs_col_dp_FwDevMode_ CLASS
state: READY

action: Disable(Device)
remove &VAL_OF Device from PHS_COL_DP_FWSETSTATES
remove &VAL_OF_Device from PHS_COL_DP_FWSETACTIONS
move_to READY

action: Enable(Device)
insert &VAL_OF_Device in PHS_COL_DP_FWSETSTATES
insert &VAL_OF_Device in PHS_COL_DP_FWSETACTIONS
move_to READY

object: phs_col_dp_FWDM is_of class phs_col_dp_FwDevMode_CLASS

class: phs_col_dp_CLASS/associated
Ipanel: phs_col_dp.pnl
state: OFF lcolor: FwStateOKNotPhysics
action: GO_STANDBY !visible: 1
state: STANDBY lcolor: FwStateOKNotPhysics
action: CALIBRATE !visible: 1
action: SWITCH_OFF !visible: 1
action: COOL !visible: 1
action: WARM !visible: 1

state: CALIBRATING lcolor: FwStateAttentionl
action: STOP !visible: 1
state: COOLING lcolor: FwStateAttentionl

action: GO_STANDBY !visible: 1
action: GO_READY !visible: 1

state: WARMING lcolor: FwStateAttentionl
action: GO_STANDBY !visible: 1

state: READY !color: FwStateOKPhysics
action: WARM Ilvisible: 1
action: GO_STANDBY !visible: 1

state: ERROR !color: FwStateAttention3
action: RESET !visible: 1

object: phs_col_dp is_of_class phs_col_dp_CLASS
objectset: PHS_COL_DP_FWSETSTATES is_of_class VOID {phs_col_dp }
objectset: PHS_COL_DP_FWSETACTIONS is_of_class VOID {phs_col_dp }

objectset: FWCHILDREN_FWSETACTIONS union {PHS_COL_DP_FWSETACTIONS } is_of_class VOID
objectset: FWCHILDREN_FWSETSTATES union {PHS_COL_DP_FWSETSTATES } is_of_class VOID



MpunoxerHne 7. Mpumep kopa SML

®ann phs_gas.sml:

class: TOP_gas_CLASS
Ipanel: gas.pnl
state: OFF lcolor: FwStateOKNotPhysics
when ( any_in PHS_GAS_DP_FWSETSTATES in_state ERROR ) move_to ERROR
when ( all_in PHS_GAS_DP_FWSETSTATES in_state ON ) move_to ON
state: ON!color: FwStateOKPhysics
when ( any_in PHS_GAS_DP_FWSETSTATES in_state ERROR ) move_to ERROR
when ( all_in PHS_GAS_DP_FWSETSTATES in_state OFF ) move_to OFF
state: ERROR !color: FwStateAttention3
when ( ( all_in PHS_GAS_DP_FWSETSTATES in_state OFF ) or
( all_in PHS_GAS_DP_FWSETSTATES in_state ON ) ) move_to OFF

object: phs_gas is_of_class TOP_gas_CLASS

class: FwChildrenMode_CLASS
Ipanel: FwChildrenMode.pnl
state: Complete lcolor: _3DFace
when ( any_in FWDEVMODE_FWSETSTATES in_state DISABLED ) move_to IncompleteDev
state: Incomplete !color: FwStateAttention2
state: IncompleteDev !color: FwStateAttentionl
when ( ( all_in FWDEVMODE_FWSETSTATES not_in_state DISABLED ) ) move_to Complete
state: IncompleteDead !color: FwStateAttention3

object: phs_gas_FWCNM is_of class FwChildrenMode_CLASS
class: FwMode_ CLASS

Ipanel: FwMode.pnl
state: Excluded lcolor: FwStateOKNotPhysics

action: Take(string OWNER = "",string EXCLUSIVE = "YES") Ilvisible: 1
move_to InLocal

action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
move_to Included

action: Manual lvisible: @
move_to Manual

action: Ignore lvisible: ©

move_to Ignored
state: Included lcolor: FwStateOKPhysics

action: Exclude(string OWNER = "") lvisible: ©
move_to Excluded
action: Manual(string OWNER = "") lvisible: ©
move_to Manual
action: Ignore(string OWNER = "") lvisible: ©
move_to Ignored
action: ExcludeAll(string OWNER = "") lvisible: ©
move_to Excluded
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
move_to Included
action: Free(string OWNER = "") lvisible: ©
move_to Included
action: SetMode(string OWNER = "",string EXCLUSIVE = "YES") lvisible: ©
state: InLocal lcolor: FwStateOKNotPhysics
action: Release(string OWNER = "") lvisible: 1
move_to Excluded
action: ReleaseAll(string OWNER = "") lvisible: 1
move_to Excluded
action: SetMode(string OWNER = "",string EXCLUSIVE = "YES") lvisible: ©
action: Take(string OWNER = "",string EXCLUSIVE = "YES") lvisible: 1

move_to InLocal
state: Manual !color: FwStateOKNotPhysics

action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
move_to Included

action: Take(string OWNER = "") lvisible: 1
move_to InManual

action: Exclude(string OWNER = "") lvisible: ©
move_to Excluded

action: Ignore lvisible: ©
move_to Ignored

action: Free(string OWNER = "") lvisible: ©
move_to Excluded

action: ExcludeAll(string OWNER = "") lvisible: ©

move_to Excluded



state: InManual lcolor: FwStateOKNotPhysics

action: Release(string OWNER = "") lvisible: 1

move_to Manual
action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: @
action: ReleaseAll(string OWNER = "") lvisible: ©

move_to Excluded
action: SetInLocal !visible: @
move_to InLocal
state: Ignored lcolor: FwStateOKNotPhysics
action: Include lvisible: ©
move_to Included
action: Exclude(string OWNER = "") lvisible: ©
move_to Excluded
action: Manual lvisible: @
move_to Manual
action: SetMode(string OWNER = "",string EXCLUSIVE = "YES") lvisible: @
action: Free(string OWNER = "") lvisible: O
move_to Included
action: ExcludeAll(string OWNER = "") lvisible: ©
move_to Excluded

object: phs_gas_FWM is_of_class FwMode_CLASS

class: FwDevMode_FwDevMode_CLASS
state: READY

action: Disable(Device)
remove &VAL_OF_Device from FWDEVMODE_FWSETSTATES
remove &VAL_OF_Device from FWDEVMODE_FWSETACTIONS
move_to READY

action: Enable(Device)
insert &VAL_OF_Device in FWDEVMODE_FWSETSTATES
insert &VAL_OF_Device in FWDEVMODE_FWSETACTIONS
move_to READY

object: FwDevMode_ FWDM is_of class FwDevMode_FwDevMode_CLASS

class: FwDevMode CLASS/associated

Ipanel: FwDevMode.pnl
state: ENABLED lcolor: FwStateOKPhysics
state: DISABLED lcolor: FwStateAttentionl

object: phs_gas_FWDM is_of_class FwDevMode_CLASS

objectset: FWDEVMODE_FWSETSTATES is_of_class VOID {phs_gas_FWDM }
objectset: FWDEVMODE_FWSETACTIONS is_of_class VOID {phs_gas_FWDM }

class: phs_gas_dp_FwDevMode_CLASS
state: READY

action: Disable(Device)
remove &VAL_OF_Device from PHS_GAS_DP_FWSETSTATES
remove &VAL_OF_Device from PHS_GAS_DP_FWSETACTIONS
move_to READY

action: Enable(Device)
insert &VAL_OF_Device in PHS_GAS_DP_FWSETSTATES
insert &VAL_OF_Device in PHS_GAS_DP_FWSETACTIONS
move_to READY

object: phs_gas_dp_FWDM is_of class phs_gas_dp_FwDevMode_CLASS

class: phs_gas_dp_CLASS/associated

Ipanel: phs_gas_dp.pnl
state: OFF lcolor: FwStateOKNotPhysics
state: ON!color: FwStateOKPhysics
state: ERROR !color: FwStateAttention3

object: phs_gas_dp is_of_class phs_gas_dp_CLASS
objectset: PHS_GAS_DP_FWSETSTATES is_of_class VOID {phs_gas_dp }
objectset: PHS_GAS_DP_FWSETACTIONS is_of_class VOID {phs_gas_dp }

objectset: FWCHILDREN_FWSETACTIONS union {PHS_GAS_DP_FWSETACTIONS } is_of_class VOID
objectset: FWCHILDREN_FWSETSTATES union {PHS_GAS_DP_FWSETSTATES } is_of_class VOID



MpunoxerHne 8. MMpumep kopa SML

Oann psh_led.sml:

class: TOP_monitoring_top_CLASS
Ipanel: monitoring_top.pnl
state: OFF lcolor: FwStateOKNotPhysics
when ( any_in FWCHILDREN_FWSETSTATES in_state ERROR ) move_to ERROR

when ( all_in VME_FWSETSTATES in_state READY ) move_to NOT_READY
action: SWITCH_ON !visible: 1
do CONFIGURE all_in VME_FWSETACTIONS
state: NOT_READY I!color: FwStateOKNotPhysics
when ( any_in FWCHILDREN_FWSETSTATES in_state ERROR ) move_to ERROR

when ( ( all_in VME_FWSETSTATES in_state NOT_READY ) ) move_to OFF
when ( ( all_in VME_FWSETSTATES in_state READY ) and
( any_in LED_FWSETSTATES in_state CONFIGURING ) or
( any_in LED_FWSETSTATES in_state DEACTIVATED ) or
( all_in LED_FWSETSTATES in_state READY ) ) move_to CONFIGURING
action: SWITCH_OFF !visible: 1
do GO_OFF all_in LED_FWSETACTIONS
do RESET all_in VME_FWSETACTIONS
do SWITCH_OFF all_in LED_FWSETACTIONS
action: GO_READY !visible: 1
do CONFIGURE all_in VME_FWSETACTIONS
do GO_READY all_in LED_FWSETACTIONS
action: DEACTIVATE !visible: 1
do DEACTIVATE all_in LED_FWSETACTIONS
state: CONFIGURING lcolor: FwStateAttentionl
when ( any_in FWCHILDREN_FWSETSTATES in_state ERROR ) move_to ERROR

when (  ( all_in LED_FWSETSTATES not_in_state CONFIGURING ) and
( ( any_in VME_FWSETSTATES in_state NOT_READY ) or
( any_in VME_FWSETSTATES in_state NO_CONTROL ) or
( any_in LED_FWSETSTATES in_state NOT_READY ) ) ) move_to NOT_READY
when ( ( all_in VME_FWSETSTATES in_state READY ) and
( all_in LED_FWSETSTATES in_state READY ) ) move_to READY
when ( ( all_in VME_FWSETSTATES in_state READY ) and
( all_in LED_FWSETSTATES in_state DEACTIVATED ) ) move_to DEACTIVATED
action: DEACTIVATE !visible: ©
do DEACTIVATE all_in LED_FWSETACTIONS
state: READY !color: FwStateOKPhysics
when ( any_in FWCHILDREN_FWSETSTATES in_state ERROR ) move_to ERROR

when (  ( any_in VME_FWSETSTATES in_state NOT_READY ) or
( any_in LED_FWSETSTATES not_in_state READY ) ) move_to CONFIGURING
action: GO_OFF lvisible: 1
do GO_OFF all_in LED_FWSETACTIONS
action: DEACTIVATE !visible: 1
do DEACTIVATE all_in LED_FWSETACTIONS
state: DEACTIVATED lcolor: FwStateOKPhysics
when ( any_in FWCHILDREN_FWSETSTATES in_state ERROR ) move_to ERROR

when ( ( any_in VME_FWSETSTATES in_state NOT_READY ) or
( any_in LED_FWSETSTATES not_in_state DEACTIVATED ) ) move_to CONFIGURING
action: ACTIVATE !visible: 1
do ACTIVATE all_in LED_FWSETACTIONS
state: ERROR !color: FwStateAttention3
when ( all_in FWCHILDREN_FWSETSTATES not_in_state ERROR ) move_to NOT_READY

action: RESET !visible: 1
do RESET all_in LED_FWSETACTIONS
do RECOVER all_in VME_FWSETACTIONS

object: phs_led is_of_class TOP_monitoring_top_CLASS

class: FwChildrenMode_CLASS
Ipanel: FwChildrenMode.pnl
state: Complete lcolor: _3DFace
when ( any_in FWCHILDRENMODE_FWSETSTATES in_state IncompleteDead ) move_to IncompleteDead
when ( ( any_in FWCHILDRENMODE_FWSETSTATES in_state DEAD ) and ( any_in
FWCHILDMODE_FWSETSTATES in_state MANUAL ) ) move_to IncompleteDead
when ( any_in FWCHILDRENMODE_FWSETSTATES in_state Incomplete ) move_to Incomplete



when ( any_in FWCHILDMODE_FWSETSTATES not_in_state {Included,ExcludedPerm,LockedOutPerm} )
move_to Incomplete
when ( any_in FWCHILDRENMODE_FWSETSTATES in_state IncompleteDev ) move_to IncompleteDev
state: Incomplete !color: FwStateAttention2
when ( any_in FWCHILDRENMODE_FWSETSTATES in_state IncompleteDead ) move_to IncompleteDead
when ( ( any_in FWCHILDRENMODE_FWSETSTATES in_state DEAD ) and ( any_in
FWCHILDMODE_FWSETSTATES in_state MANUAL ) ) move_to IncompleteDead
when ( ( all_in FWCHILDMODE_FWSETSTATES in_state {Included,ExcludedPerm,LockedOutPerm} )
and
( all_in FWCHILDRENMODE_FWSETSTATES not_in_state Incomplete ) ) move_to Complete
state: IncompleteDev !color: FwStateAttentionl
when ( any_in FWCHILDRENMODE_FWSETSTATES in_state IncompleteDead ) move_to IncompleteDead
when ( ( any_in FWCHILDRENMODE_FWSETSTATES in_state DEAD ) and ( any_in
FWCHILDMODE FWSETSTATES in_state MANUAL ) ) move_to IncompleteDead
when ( ( any_in FWCHILDMODE FWSETSTATES not_in_state
{Included, ExcludedPerm, LockedOutPerm} ) or
( any_in FWCHILDRENMODE_FWSETSTATES in_state Incomplete ) ) move_to Incomplete
when ( ( all_in FWCHILDRENMODE_FWSETSTATES not_in_state IncompleteDev ) ) move_to Complete
state: IncompleteDead !color: FwStateAttention3
when ( ( ( all_in FWCHILDRENMODE_FWSETSTATES not_in_state DEAD ) or ( all_in
FWCHILDMODE_FWSETSTATES not_in_state MANUAL ) ) and ( all_in FWCHILDRENMODE_FWSETSTATES
not_in_state IncompleteDead ) ) move_to Complete

object: phs_led_FWCNM is_of_class FwChildrenMode_CLASS

class: ASS_FwChildrenMode_CLASS/associated

Ipanel: FwChildrenMode.pnl
state: Complete lcolor: _3DFace
state: Incomplete !color: FwStateAttention2
state: IncompleteDev !color: FwStateAttentionl
state: IncompleteDead !color: FwStateAttention3

object: phs_led_sys::phs_led_sys_FWCNM is_of_class ASS_FwChildrenMode_CLASS
object: phs_vme::phs_vme_FWCNM is_of_class ASS_FwChildrenMode_CLASS
objectset: FWCHILDRENMODE_FWSETSTATES is_of_class VOID

class: FwMode_CLASS
Ipanel: FwMode.pnl
state: Excluded lcolor: FwStateOKNotPhysics
action: Take(string OWNER = "",6string EXCLUSIVE = "YES") !visible: 1
do Include(OWNER=OWNER, EXCLUSIVE=EXCLUSIVE) all_in FWCHILDMODE_FWSETACTIONS
move_to InLocal
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
do Include(OWNER=OWNER,EXCLUSIVE=EXCLUSIVE) all_in FWCHILDMODE_FWSETACTIONS
move_to Included

action: Manual lvisible: @
move_to Manual
action: Ignore lvisible: ©

move_to Ignored
state: Included lcolor: FwStateOKPhysics

action: Exclude(string OWNER = "") lvisible: ©
do Free(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Excluded

action: Manual(string OWNER = "") lvisible: ©
do Free(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Manual

action: Ignore(string OWNER = "") lvisible: ©
move_to Ignored
action: ExcludeAll(string OWNER = "") lvisible: ©

do ExcludeALL(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Excluded
action: Include(string OWNER = "",string EXCLUSIVE = "YES") lvisible: @
do Include(OWNER=OWNER, EXCLUSIVE=EXCLUSIVE) all_in FWCHILDMODE_FWSETACTIONS
move_to Included
action: Free(string OWNER = "") lvisible: ©
do Free(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Included

action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
do SetMode(OWNER=0OWNER, EXCLUSIVE=EXCLUSIVE) all_in FWCHILDMODE_FWSETACTIONS
state: InLocal lcolor: FwStateOKNotPhysics
action: Release(string OWNER = "") lvisible: 1

do Free(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS

move_to Excluded
action: ReleaseAll(string OWNER = "") lvisible: 1

do ExcludeALL(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS

move_to Excluded
action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©

do SetMode(OWNER=OWNER, EXCLUSIVE=EXCLUSIVE) all_in FWCHILDMODE_FWSETACTIONS
action: Take(string OWNER = "",string EXCLUSIVE = "YES") Ilvisible: 1



do Include(OWNER=OWNER, EXCLUSIVE=EXCLUSIVE) all_in FWCHILDMODE_FWSETACTIONS
move_to InLocal
state: Manual !color: FwStateOKNotPhysics

action: Include(string OWNER = "",string EXCLUSIVE = "YES") lvisible: @
do Include(OWNER=OWNER, EXCLUSIVE=EXCLUSIVE) all_in FWCHILDMODE_FWSETACTIONS
move_to Included

action: Take(string OWNER = "") lvisible: 1
do Include(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to InManual

action: Exclude(string OWNER = "") Ilvisible: @
do Exclude(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Excluded

action: Ignore lvisible: ©
move_to Ignored
action: Free(string OWNER = "") lvisible: ©

do Free(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Excluded

action: ExcludeAll(string OWNER = "") lvisible: ©
do ExcludeALL(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Excluded

state: InManual lcolor: FwStateOKNotPhysics

action: Release(string OWNER = "") lvisible: 1
do Free(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Manual

action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
do SetMode(OWNER=OWNER, EXCLUSIVE=EXCLUSIVE) all_in FWCHILDMODE_FWSETACTIONS
action: ReleaseAll(string OWNER = "") lvisible: ©

do ExcludeAlLL(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Excluded

action: SetInLocal !visible: ©
move_to InLocal

state: Ignored lcolor: FwStateOKNotPhysics
action: Include lvisible: ©
move_to Included
action: Exclude(string OWNER = "") lvisible: ©

do Exclude(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Excluded

action: Manual lvisible: @

move_to Manual
action: SetMode(string OWNER = "",string EXCLUSIVE = "YES") lvisible: @

do SetMode(OWNER=OWNER, EXCLUSIVE=EXCLUSIVE) all_in FWCHILDMODE_FWSETACTIONS
action: Free(string OWNER = "") lvisible: O

do Free(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Included

action: ExcludeAll(string OWNER = "") lvisible: ©
do ExcludeAlL(OWNER=OWNER) all_in FWCHILDMODE_FWSETACTIONS
move_to Excluded

object: phs_led_FWM is_of_class FwMode_CLASS
class: ASS_FwMode CLASS/associated

Ipanel: FwMode.pnl
state: Excluded lcolor: FwStateOKNotPhysics

action: Take(string OWNER = "",string EXCLUSIVE = "YES") lvisible: 1
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
action: Manual lvisible: ©
action: Ignore lvisible: ©
state: Included lcolor: FwStateOKPhysics
action: Exclude(string OWNER = "") lvisible: ©
action: Manual(string OWNER = "") lvisible: ©
action: Ignore(string OWNER = "") lvisible: ©
action: ExcludeAll(string OWNER = "") lvisible: ©
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
action: Free(string OWNER = "") lvisible: @
action: SetMode(string OWNER = "",string EXCLUSIVE = "YES") lvisible: ©
state: InLocal lcolor: FwStateOKNotPhysics
action: Release(string OWNER = "") lvisible: 1
action: ReleaseAll(string OWNER = "") lvisible: 1
action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
action: Take(string OWNER = "",6string EXCLUSIVE = "YES") !visible: 1
state: Manual !color: FwStateOKNotPhysics
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
action: Take(string OWNER = "") lvisible: 1
action: Exclude(string OWNER = "") lvisible: ©
action: Ignore lvisible: ©
action: Free(string OWNER = "") lvisible: O
action: ExcludeAll(string OWNER = "") lvisible: @
state: InManual lcolor: FwStateOKNotPhysics
action: Release(string OWNER = "") lvisible: 1
action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©

action: ReleaseAll(string OWNER = "") lvisible: ©



action: SetInLocal !visible: 0

state: Ignored lcolor: FwStateOKNotPhysics
action: Include lvisible: @
action: Exclude(string OWNER = "") lvisible: ©
action: Manual lvisible: @
action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
action: Free(string OWNER = "") lvisible: O
action: ExcludeAll(string OWNER = "") lvisible: ©

object: phs_led_sys::phs_led_sys FWM is_of class ASS_FwMode_CLASS
object: phs_vme::phs_vme_FWM is_of_ class ASS_FwMode_CLASS
class: phs_led_sys_FwChildMode_ CLASS

Ipanel: FwChildMode.pnl
state: Excluded lcolor: FwStateOKNotPhysics
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: 1
if ( phs_led_sys::phs_led_sys_FWM in_state Dead ) then
move_to Manual

endif
if ( phs_led_sys::phs_led_sys_FWM not_in_state {Excluded, Manual} ) then
! else
move_to Excluded
! endif
else

do Include(OWNER=0OWNER,EXCLUSIVE=EXCLUSIVE) phs_led_sys::phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETSTATES

insert phs_led_sys::phs_led_sys in LED_FWSETACTIONS

insert phs_led_sys::phs_led_sys_FWCNM in FWCHILDRENMODE_FWSETSTATES

endif
move_to Included
action: Manual lvisible: ©

do Manual phs_led_sys::phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
move_to Manual

action: Ignore lvisible: ©
do Ignore phs_led_sys::phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
move_to Ignored

action: LockOut lvisible: 1
move_to LockedOut

action: Exclude(string OWNER = "") lvisible: 1
do Exclude(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
move_to Excluded

action: ExcludePerm(string OWNER = "") lvisible: ©
move_to ExcludedPerm
action: Exclude&LockOut(string OWNER = "") lvisible: 0

move_to LockedOut
state: Included lcolor: FwStateOKPhysics
when ( phs_led_sys::phs_led_sys_FWM in_state Excluded ) do Exclude
when ( phs_led_sys::phs_led_sys FWM in_state Ignored ) move_to IGNORED

when ( phs_led_sys::phs_led_sys_FWM in_state Manual ) move_to MANUAL
when ( phs_led_sys::phs_led_sys FWM in_state Dead ) do Manual

action: Exclude(string OWNER = "") lvisible: 1
if ( phs_led_sys::phs_led_sys_FWM not_in_state Included ) then
if ( phs_led_sys::phs_led_sys_FWM in_state InManual ) then
do Release(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
do Exclude(OWNER=0OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
! else
! move_to Included
! endif
endif
else
do Exclude(OWNER=0OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES



remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
move_to Excluded
action: Manual(string OWNER = "") lvisible: 1
do Manual(OWNER=OWNER) phs_led_sys: :phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
move_to Manual
action: Ignore(string OWNER = "") lvisible: 1
do Ignore(OWNER=0OWNER) phs_led_sys::phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
move_to Ignored
action: ExcludeAll(string OWNER = "") lvisible: 1

if ( phs_led_sys::phs_led_sys_FWM not_in_state {Included,Ignored,Manual} ) then

if ( phs_led_sys::phs_led_sys_FWM in_state InManual ) then
do ReleaseAlL(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
move_to Included
endif
else
do ExcludeAlLlL(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
move_to Excluded
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: 1
do Include(OWNER=OWNER, EXCLUSIVE=EXCLUSIVE) phs_led_sys: :phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETSTATES
insert phs_led_sys::phs_led_sys in LED_FWSETACTIONS
insert phs_led_sys::phs_led_sys_FWCNM in FWCHILDRENMODE_ FWSETSTATES
move_to Included
action: Free(string OWNER = "") lvisible: ©
do Free(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
move_to Included

action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: @
do SetMode(OWNER=0OWNER, EXCLUSIVE=EXCLUSIVE) phs_led_sys: :phs_led_sys_FWM
action: ExcludePerm(string OWNER = "") lvisible: ©

if ( phs_led_sys::phs_led_sys_FWM not_in_state Included ) then
if ( phs_led_sys::phs_led_sys_FWM in_state InManual ) then
do Release(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
move_to Included
endif
else
do Exclude(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
move_to ExcludedPerm
action: Exclude&LockOut(string OWNER = "") lvisible: 1
if ( phs_led_sys::phs_led_sys_FWM not_in_state Included ) then
if ( phs_led_sys::phs_led_sys_FWM in_state InManual ) then
do Release(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
if ( phs_led_sys::phs_led_sys_FWM in_state Dead ) then
do Exclude(OWNER=0OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS

remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES

else
move_to Included
endif
endif
else
do Exclude(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES



endif
move_to LockedOut
state: Manual !color: FwStateOKNotPhysics
when ( phs_led_sys::phs_led_sys_FWM in_state Included ) move_to EXCLUDED
action: Include(string OWNER = "",string EXCLUSIVE = "YES") lvisible: 1
if ( phs_led_sys::phs_led_sys_FWM in_state Dead ) then
move_to Manual
endif
if ( phs_led_sys::phs_led_sys_FWM not_in_state InManual ) then
do Include(OWNER=0OWNER,EXCLUSIVE=EXCLUSIVE) phs_led_sys::phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETSTATES
insert phs_led_sys::phs_led_sys in LED_FWSETACTIONS
insert phs_led_sys::phs_led_sys_FWCNM in FWCHILDRENMODE_FWSETSTATES
endif
if ( phs_led_sys::phs_led_sys_FWM in_state Included ) then
move_to Included
endif
move_to Manual
action: Exclude(string OWNER = "") lvisible: 1
do Exclude(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_ FWSETSTATES
! move_to Excluded
lendif
! else
! endif
lelse
lendif
! move_to Excluded
lendif
Imove_to Manual
if ( phs_led_sys::phs_led_sys_FWM in_state InManual ) then
do SetInLocal phs_led_sys::phs_led_sys_FWM

endif
move_to Excluded
action: Ignore lvisible: ©

do Ignore phs_led_sys::phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
move_to Ignored
action: Free(string OWNER = "") lvisible: O
do Free(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
Imove_to Manual
if ( phs_led_sys::phs_led_sys_FWM in_state InManual ) then
do SetInLocal phs_led_sys::phs_led_sys_FWM
endif
move_to Excluded
action: ExcludeAll(string OWNER = "") lvisible: 1
! else
! move_to Included
! endif
lelse
lendif
do ExcludeAll(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_ FWSETSTATES
lendif
Imove_to Manual
if ( phs_led_sys::phs_led_sys_FWM in_state InManual ) then
do SetInLocal phs_led_sys::phs_led_sys_FWM

endif
move_to Excluded
action: Manual lvisible: ©

do Manual phs_led_sys::phs_led_sys_FWM

insert phs_led_sys::phs_led_sys in LED_FWSETSTATES

remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS

move_to Manual

action: Exclude&LockOut(string OWNER = "") lvisible: 1

do Exclude(OWNER=0OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES

! move_to Excluded

lendif

! else

! endif

lelse

lendif

! move_to Excluded



lendif

Imove_to Manual

if ( phs_led_sys::phs_led_sys_FWM in_state InManual ) then
do SetInLocal phs_led_sys::phs_led_sys_FWM

endif
move_to LockedOut
state: Ignored lcolor: FwStateOKNotPhysics

when ( phs_led_sys::phs_led_sys_FWM in_state Included ) move_to INCLUDED
when ( phs_led_sys::phs_led_sys_FWM in_state Excluded ) move_to EXCLUDED
when ( phs_led_sys::phs_led_sys_FWM in_state Dead ) do Exclude

action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: 1
do Include(OWNER=OWNER,EXCLUSIVE=EXCLUSIVE) phs_led_sys::phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETSTATES
insert phs_led_sys::phs_led_sys in LED_FWSETACTIONS
insert phs_led_sys::phs_led_sys_FWCNM in FWCHILDRENMODE_FWSETSTATES
move_to Included
action: Exclude(string OWNER = "") lvisible: 1
if ( phs_led_sys::phs_led_sys_FWM not_in_state Included ) then
if ( phs_led_sys::phs_led_sys_FWM in_state InManual ) then
do Release(OWNER=0OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
do Exclude(OWNER=0OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
else
do Exclude(OWNER=0OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_ FWSETSTATES
endif
move_to Excluded
action: Manual(string OWNER = "") lvisible: @
do Manual(OWNER=0OWNER) phs_led_sys::phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
move_to Manual

action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
do SetMode(OWNER=0OWNER,EXCLUSIVE=EXCLUSIVE) phs_led_sys::phs_led_sys_FWM
action: Free(string OWNER = "") lvisible: 0

do Free(OWNER=0OWNER) phs_led_sys::phs_led_sys_FWM
move_to Included
action: ExcludeAll(string OWNER = "") lvisible: 1
if ( phs_led_sys::phs_led_sys_FWM not_in_state {Included,Ignored,Manual} ) then
if ( phs_led_sys::phs_led_sys_FWM in_state InManual ) then
do ReleaseALL(OWNER=OWNER) phs_led_sys: :phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
move_to Included
endif
else
do ExcludeAll(OWNER=OWNER) phs_led_sys::phs_led_sys_FWM
remove phs_led_sys::phs_led_sys from LED_FWSETSTATES
remove phs_led_sys::phs_led_sys from LED_FWSETACTIONS
remove phs_led_sys::phs_led_sys_FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
move_to Excluded
state: LockedOut !color: FwStateOKNotPhysics
action: UnLockOut !visible: 1
move_to Excluded

action: UnLockOut&Include(string OWNER = "", 6 string EXCLUSIVE = "YES") !visible: 1
if ( phs_led_sys::phs_led_sys_FWM not_in_state Excluded ) then
! else
move_to LockedOut
! endif
else

do Include(OWNER=0OWNER, EXCLUSIVE=EXCLUSIVE) phs_led_sys: :phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETSTATES
insert phs_led_sys::phs_led_sys in LED_FWSETACTIONS
insert phs_led_sys::phs_led_sys_FWCNM in FWCHILDRENMODE_FWSETSTATES
endif
move_to Included



action: LockOutPerm lvisible: ©
move_to LockedOutPerm

state: ExcludedPerm lcolor: FwStateOKNotPhysics
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: 1
! else
! move_to Excluded
! endif
lelse
lendif

Imove_to Included
if ( phs_led_sys::phs_led_sys_FWM not_in_state {Excluded, Manual} ) then
move_to ExcludedPerm
else
do Include(OWNER=OWNER,EXCLUSIVE=EXCLUSIVE) phs_led_sys::phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETSTATES
insert phs_led_sys::phs_led_sys in LED_FWSETACTIONS
insert phs_led_sys::phs_led_sys FWCNM in FWCHILDRENMODE_FWSETSTATES
endif
move_to Included
action: LockOut lvisible: 1
move_to LockedOut
action: Exclude(string OWNER = "") lvisible: ©
move_to Excluded
state: LockedOutPerm !color: FwStateOKNotPhysics
action: UnLockOut !visible: 1
move_to Excluded

action: UnLockOut&Include(string OWNER = "",6string EXCLUSIVE = "YES") l!visible: 1
if ( phs_led_sys::phs_led_sys_FWM not_in_state Excluded ) then
! else
move_to LockedOutPerm
! endif
else

do Include(OWNER=0OWNER, EXCLUSIVE=EXCLUSIVE) phs_led_sys: :phs_led_sys_FWM
insert phs_led_sys::phs_led_sys in LED_FWSETSTATES

insert phs_led_sys::phs_led_sys in LED_FWSETACTIONS

insert phs_led_sys::phs_led_sys_FWCNM in FWCHILDRENMODE_ FWSETSTATES

endif
move_to Included
action: LockOut lvisible: 0

move_to LockedOut
object: phs_led_sys_FWM is_of_class phs_led_sys_FwChildMode_CLASS
class: phs_vme_FwChildMode_ CLASS

Ipanel: FwChildMode.pnl
state: Excluded lcolor: FwStateOKNotPhysics
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: 1
if ( phs_vme::phs_vme_FWM in_state Dead ) then
move_to Manual

endif
if ( phs_vme::phs_vme_FWM not_in_state {Excluded, Manual} ) then
! else
move_to Excluded
! endif
else

do Include(OWNER=0OWNER, EXCLUSIVE=EXCLUSIVE) phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETSTATES

insert phs_vme::phs_vme in VME_FWSETACTIONS

insert phs_vme: :phs_vme_FWCNM in FWCHILDRENMODE_FWSETSTATES

endif
move_to Included
action: Manual lvisible: @

do Manual phs_vme: :phs_vme_FWM
insert phs_vme: :phs_vme in VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
move_to Manual

action: Ignore lvisible: ©
do Ignore phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETACTIONS
remove phs_vme: :phs_vme from VME_FWSETSTATES
move_to Ignored

action: LockOut lvisible: 1
move_to LockedOut
action: Exclude(string OWNER = "") lvisible: 1

do Exclude(OWNER=0OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
move_to Excluded
action: ExcludePerm(string OWNER = "") lvisible: ©



move_to ExcludedPerm
action: Exclude&LockOut(string OWNER = "") lvisible: 0
move_to LockedOut
state: Included lcolor: FwStateOKPhysics
when ( phs_vme: :phs_vme_FWM in_state Excluded ) do Exclude
when ( phs_vme: :phs_vme_FWM in_state Ignored ) move_to IGNORED

when ( phs_vme::phs_vme_FWM in_state Manual ) move_to MANUAL
when ( phs_vme::phs_vme_FWM in_state Dead ) do Manual

action: Exclude(string OWNER = "") lvisible: 1
if ( phs_vme::phs_vme_FWM not_in_state Included ) then
if ( phs_vme::phs_vme FWM in_state InManual ) then
do Release(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
do Exclude(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_ FWCNM from FWCHILDRENMODE_FWSETSTATES
! else
! move_to Included
! endif
endif
else
do Exclude(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
move_to Excluded
action: Manual(string OWNER = "") lvisible: 1
do Manual (OWNER=0OWNER) phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
move_to Manual
action: Ignore(string OWNER = "") lvisible: 1
do Ignore(OWNER=0OWNER) phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETACTIONS
remove phs_vme: :phs_vme from VME_FWSETSTATES
move_to Ignored
action: ExcludeAll(string OWNER = "") lvisible: 1
if ( phs_vme::phs_vme_FWM not_in_state {Included,Ignored,Manual} ) then
if ( phs_vme::phs_vme_FWM in_state InManual ) then
do ReleaseAlLL(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme FWCNM from FWCHILDRENMODE_FWSETSTATES
else
move_to Included
endif
else
do ExcludeAllL(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
move_to Excluded
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: 1
do Include(OWNER=OWNER,EXCLUSIVE=EXCLUSIVE) phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETSTATES
insert phs_vme: :phs_vme in VME_FWSETACTIONS
insert phs_vme: :phs_vme_FWCNM in FWCHILDRENMODE_FWSETSTATES
move_to Included
action: Free(string OWNER = "") lvisible: ©
do Free(OWNER=OWNER) phs_vme: :phs_vme_FWM
move_to Included

action: SetMode(string OWNER = "",string EXCLUSIVE = "YES") lvisible: ©
do SetMode(OWNER=0OWNER, EXCLUSIVE=EXCLUSIVE) phs_vme: :phs_vme_FWM
action: ExcludePerm(string OWNER = "") lvisible: ©

if ( phs_vme::phs_vme_FWM not_in_state Included ) then
if ( phs_vme::phs_vme FWM in_state InManual ) then
do Release(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
move_to Included



endif
else
do Exclude(OWNER=0OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
move_to ExcludedPerm
action: Exclude&LockOut(string OWNER = "") lvisible: 1
if ( phs_vme::phs_vme_FWM not_in_state Included ) then
if ( phs_vme::phs_vme_FWM in_state InManual ) then
do Release(OWNER=0OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
if ( phs_vme::phs_vme_FWM in_state Dead ) then
do Exclude(OWNER=0OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
move_to Included
endif
endif
else
do Exclude(OWNER=0OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
move_to LockedOut
state: Manual !color: FwStateOKNotPhysics
when ( phs_vme::phs_vme_FWM in_state Included ) move_to EXCLUDED
action: Include(string OWNER = "" string EXCLUSIVE = "YES") lvisible: 1
if ( phs_vme::phs_vme_FWM in_state Dead ) then
move_to Manual
endif
if ( phs_vme::phs_vme_FWM not_in_state InManual ) then
do Include(OWNER=OWNER, EXCLUSIVE=EXCLUSIVE) phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETSTATES
insert phs_vme::phs_vme in VME_FWSETACTIONS
insert phs_vme::phs_vme_FWCNM in FWCHILDRENMODE_FWSETSTATES
endif
if ( phs_vme::phs_vme_FWM in_state Included ) then
move_to Included
endif
move_to Manual
action: Exclude(string OWNER = "") lvisible: 1
do Exclude(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
! move_to Excluded
lendif
! else
! endif
lelse
lendif
! move_to Excluded
lendif
Imove_to Manual
if ( phs_vme::phs_vme_FWM in_state InManual ) then
do SetInLocal phs_vme: :phs_vme_FWM

endif
move_to Excluded
action: Ignore lvisible: ©

do Ignore phs_vme::phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETACTIONS
remove phs_vme: :phs_vme from VME_FWSETSTATES
move_to Ignored

action: Free(string OWNER = "") lvisible: ©
do Free(OWNER=0OWNER) phs_vme: :phs_vme_FWM
Imove_to Manual
if ( phs_vme::phs_vme FWM in_state InManual ) then

do SetInLocal phs_vme: :phs_vme_FWM

endif
move_to Excluded

action: ExcludeAll(string OWNER = "") lvisible: 1
! else
! move_to Included



! endif

lelse

lendif
do ExcludeAll(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES

lendif

Imove_to Manual

if ( phs_vme::phs_vme_FWM in_state InManual ) then

do SetInLocal phs_vme: :phs_vme_FWM

endif
move_to Excluded
action: Manual lvisible: ©

do Manual phs_vme: :phs_vme_FWM

insert phs_vme::phs_vme in VME_FWSETSTATES

remove phs_vme: :phs_vme from VME_FWSETACTIONS

move_to Manual

action: Exclude&LockOut(string OWNER = "") lvisible: 1

do Exclude(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_ FWCNM from FWCHILDRENMODE_FWSETSTATES

! move_to Excluded

lendif

! else

! endif

lelse

lendif

! move_to Excluded

lendif

Imove_to Manual

if ( phs_vme::phs_vme_FWM in_state InManual ) then

do SetInLocal phs_vme: :phs_vme_FWM

endif
move_to LockedOut
state: Ignored lcolor: FwStateOKNotPhysics

when ( phs_vme::phs_vme_FWM in_state Included ) move_to INCLUDED
when ( phs_vme::phs_vme_FWM in_state Excluded ) move_to EXCLUDED
when ( phs_vme::phs_vme_FWM in_state Dead ) do Exclude

action: Include(string OWNER = "", string EXCLUSIVE = "YES") lvisible: 1
do Include(OWNER=0OWNER,EXCLUSIVE=EXCLUSIVE) phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETSTATES
insert phs_vme::phs_vme in VME_FWSETACTIONS
insert phs_vme: :phs_vme_FWCNM in FWCHILDRENMODE_FWSETSTATES
move_to Included

action: Exclude(string OWNER = "") lvisible: 1
if ( phs_vme::phs_vme_FWM not_in_state Included ) then

if ( phs_vme::phs_vme_FWM in_state InManual ) then
do Release(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
do Exclude(OWNER=0OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_ FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
else
do Exclude(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
move_to Excluded

action: Manual(string OWNER = "") lvisible: ©
do Manual (OWNER=OWNER) phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
move_to Manual

action: SetMode(string OWNER = "" string EXCLUSIVE = "YES") lvisible: ©
do SetMode(OWNER=OWNER, EXCLUSIVE=EXCLUSIVE) phs_vme: :phs_vme_FWM
action: Free(string OWNER = "") lvisible: @

do Free(OWNER=OWNER) phs_vme: :phs_vme_FWM
move_to Included
action: ExcludeAll(string OWNER = "") lvisible: 1
if ( phs_vme::phs_vme_FWM not_in_state {Included,Ignored,Manual} ) then



if ( phs_vme::phs_vme_FWM in_state InManual ) then
do ReleaseAlLL(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_FWCNM from FWCHILDRENMODE_FWSETSTATES
else
move_to Included
endif
else
do ExcludeAlLlL(OWNER=OWNER) phs_vme: :phs_vme_FWM
remove phs_vme: :phs_vme from VME_FWSETSTATES
remove phs_vme: :phs_vme from VME_FWSETACTIONS
remove phs_vme: :phs_vme_ FWCNM from FWCHILDRENMODE_FWSETSTATES
endif
move_to Excluded
state: LockedOut !color: FwStateOKNotPhysics
action: UnLockOut !visible: 1
move_to Excluded

action: UnLockOut&Include(string OWNER = "", string EXCLUSIVE = "YES") !visible: 1
if ( phs_vme::phs_vme_FWM not_in_state Excluded ) then
! else
move_to LockedOut
! endif
else

do Include(OWNER=0OWNER,EXCLUSIVE=EXCLUSIVE) phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETSTATES
insert phs_vme: :phs_vme in VME_FWSETACTIONS
insert phs_vme: :phs_vme_ FWCNM in FWCHILDRENMODE_FWSETSTATES
endif
move_to Included
action: LockOutPerm lvisible: ©
move_to LockedOutPerm
state: ExcludedPerm lcolor: FwStateOKNotPhysics
action: Include(string OWNER = "", string EXCLUSIVE = "YES") lvisible: 1
! else
! move_to Excluded
! endif
lelse
lendif
Imove_to Included
if ( phs_vme::phs_vme_FWM not_in_state {Excluded, Manual} ) then
move_to ExcludedPerm
else
do Include(OWNER=0OWNER, EXCLUSIVE=EXCLUSIVE) phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETSTATES
insert phs_vme::phs_vme in VME_FWSETACTIONS
insert phs_vme::phs_vme_FWCNM in FWCHILDRENMODE_FWSETSTATES
endif
move_to Included
action: LockOut lvisible: 1
move_to LockedOut
action: Exclude(string OWNER = "") lvisible: ©
move_to Excluded
state: LockedOutPerm !color: FwStateOKNotPhysics
action: UnLockOut !visible: 1
move_to Excluded

action: UnLockOut&Include(string OWNER = "", string EXCLUSIVE = "YES") !visible: 1
if ( phs_vme::phs_vme_FWM not_in_state Excluded ) then
! else
move_to LockedOutPerm
! endif
else

do Include(OWNER=OWNER,EXCLUSIVE=EXCLUSIVE) phs_vme: :phs_vme_FWM
insert phs_vme::phs_vme in VME_FWSETSTATES

insert phs_vme: :phs_vme in VME_FWSETACTIONS

insert phs_vme: :phs_vme_FWCNM in FWCHILDRENMODE_FWSETSTATES

endif
move_to Included
action: LockOut lvisible: ©

move_to LockedOut
object: phs_vme_FWM is_of_class phs_vme_FwChildMode_CLASS

objectset: FWCHILDMODE_FWSETSTATES is_of_class VOID {phs_led_sys_FWM,
phs_vme_FWM 3}

objectset: FWCHILDMODE_FWSETACTIONS is_of_class VOID {phs_led_sys_FWM,
phs_vme_FWM 3}

class: ASS_led_CLASS/associated
Ipanel: led.pnl
state: NOT_READY I!color: FwStateOKNotPhysics



action: GO_READY !visible: 1
action: DEACTIVATE !visible: 1

state: CONFIGURING lcolor: FwStateAttentionl
action: DEACTIVATE !visible: 1

state: READY !color: FwStateOKPhysics

action: GO_OFF lvisible: 1
action: DEACTIVATE !visible: 1
state: DEACTIVATED lcolor: FwStateOKPhysics

action: ACTIVATE !visible: 1
state: ERROR !color: FwStateAttention3
action: RESET !visible: 1

object: phs_led_sys::phs_led_sys is_of_class ASS_led_CLASS

objectset: LED_FWSETSTATES is_of_class VOID
objectset: LED_FWSETACTIONS is_of_class VOID

class: ASS_vme_CLASS/associated
Ipanel: vme.pnl
state: READY !color: FwStateOKPhysics
action: RESET !visible: 1
state: NOT_READY !color: FwStateOKNotPhysics
action: CONFIGURE !visible: 1
state: ERROR !color: FwStateAttention3
action: RECOVER lvisible: 1
state: NO_CONTROL !color: FwStateAttention2

object: phs_vme::phs_vme is_of_class ASS_vme_CLASS

objectset: VME_FWSETSTATES is_of_class VOID
objectset: VME_FWSETACTIONS is_of_class VOID

objectset: FWCHILDREN_FWSETACTIONS union {LED_FWSETACTIONS,
VME_FWSETACTIONS } is_of_class VOID

objectset: FWCHILDREN_FWSETSTATES union {LED_FWSETSTATES,
VME_FWSETSTATES } is_of_class VOID



Mpunoxenmne 9. lpumepbl WaAGNIOHOB NPOKCHU

Mpumep 1:
llaBbnoH logger_skel.c npokcu ans accouumpoBaHHoro obvekTa LOGGER,
NONMYYEeHHbIn nporpammor smiGen (cM. pasgen 3.4 ) wn3 o¢danna

run_con.sml, cM. [lpunoxeHue 5.

#include <smirtl.h>

/* States */

void setNOT_LOGGING() {smi_set_state("NOT_LOGGING");};
void setLOGGING() {smi_set_state("LOGGING");3};

void setWRITING() {smi_set_state("WRITING");};

/* Object Parameters */

/¥ Command Handler */
void handle_command()

{
void LOG();

void NOLOG();
void X_OPEN_FILE();
void X_CLOSE_FILE();

if(smi_test_action("LOG"))
LOG();

else if(smi_test_action("NOLOG"))
NOLOG();

glse if(smi_test_action("X_OPEN_FILE"))
X_OPEN_FILE();

glse if(smi_test_action("X_CLOSE_FILE"))

X_CLOSE_FILE();

3
3

/* Main Program */
int main(argc, argv)
int argc;

char **argv[];

char proxy_name[64];

void handle_command();

sprintf(proxy_name, "%s: :LOGGER" ,argv[1]);

smi_attach(proxy_name, handle_command);
/* setNOT_LOGGING() */

while(1)
{

pause();



/* Action LOG User code */
void LOG()

{
/¥ setXXX();*/
)

/* Action NOLOG User code */
void NOLOG()

{
/* setXXX();*/
)

/* Action X_OPEN_FILE User code */
void X_OPEN_FILE()

{
/¥ setXXX();*/
)

/* Action X_CLOSE_FILE User code */
void X _CLOSE_FILE()

{
/¥ setXXX();*/
)

Mpumep 2:

llabnoH evt_builder_skel.c npokcu A[na accounmmpoBaHHOLO oOb6bekTa
EVT_BUILDER, nonyyeHHbin nporpamMmon smiGen (cMm. pasgen 3.4 ) us
banna run_con.sml, cMm. [lpunoxeHue 5.

#include <smirtl.h>

/* States */

void setREADY() {smi_set_state("READY");3};
void setRUNNING() {smi_set_state("RUNNING");3};
void setERROR() {smi_set_state("ERROR");3};

/* Object Parameters */
int setParNUMBER_T(int val) {return smi_set_par("NUMBER_T", &val, INTEGER);};
int setParNUMBER_P(int val) {return smi_set_par("NUMBER_P", &val, INTEGER);};

/* Command Handler */
void handle_command()

{
void START();

void STOP();

void RECOVER();

if(smi_test_action("START"))
START();

else if(smi_test_action("STOP"))
STOP();

else if(smi_test_action("RECOVER"))

RECOVER();



by
by

/* Main Program */
int main(argc, argv)
int argc;

char **argv[];

char proxy_name[64];
void handle_command();
sprintf(proxy_name,"%s::EVT_BUILDER",argv[1]);
smi_attach(proxy_name, handle_command);

/* setParNUMBER_T(value); */

/% setParNUMBER_P(value); */

/= setREADY() */

while(1)
{

pause();

by

/* Parameters of action START */
int getParTYPE(char *val) { return smi_get_par_value("TYPE",val);3};
int getParNR(int *val) { return smi_get_par_value("NR",val);};

/* Action START User code */
void START()

{
J= setXXX();*/
3

/* Action STOP User code */
void STOP()

{
/* setXXX();*/
)

/* Action RECOVER User code */
void RECOVER()

{
/¥ setXXX();*/
)
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