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1 BreneHue

UMSP gBJideTCsa CeTEBBM IIPOTOKOJIOM C YCTaHOBJIEHMEM COEeIVMHEHWMA. OH
COOTBETCTBYET CE€aHCOBOMYy U IIpedCTaBUTEJIBHOMY YPOBHAM MOIOEJIM OSI.
HpOTOKOH IIpedHa3HadYeH IJIA pealiMm3alllily B IMPOKOM KJlaCCe cucTemM, OT
IIPOCTHEIX YCTpOﬁCTB Ha 6Oase CIIelMaJinM3MpOBaHHBEIX IIpoLeccopoB, IO
YHUBEPCAJIbHEIX KOMIIBIOTEPOB M KJIACTEPOB.

IOiig obMeHa IOaHHBIMM IIPOTOKOJI MCIIOJIB3YyEeT CEePBUC TPAHCIOPTHOTO YPOBHSA
C TapaHTUPOBAHHOM IOOCTaBKOM. IJjg mnepemaduy IOAaHHEIX, He Tpelyolmx
[IOOTBEPXOEHMA, BO3MOXHO MCIIOJIB30BaHME NIPOTOKOJIA, HEe
obecrneumMBpanero I'apPaHTUPOBaHHYK IOCTaBKy. HacTogmwmi IOOKYMEHT
OonmMcelBaeT mcnosb3oBaHme TCP m UDP.

OCHOBHOE HaslHAaueHMe NpoTokoja UMSP - cos3maHue CeTeBOM Cpemnsl IJisd
opraHmzauum 128-paspsanHOTO aOpeCcHOTO MNPOCTPAaHCTBA IaMATH,
pacnpeneJsieHHOTO Mexny y3Jjamu Internet. I[IPOTOKOJI pPeIrJIaMEHTUPYET
MEeXaHM3M YCTaHOBJIEHMS COeIMHeHUs, M bopMaT NepenabBaeMbIx
MHCTPYyKUMM. OH HEe OCYIEeCTBJIAET HEINOCPEeIACTBEHHOE YyIpaBJIeHME
JIOKAJIbHOM INaMATBI Ha y3Je.

B ormamume ot TPAOIMUIVIOHHBEIX Ce€TEBEIX IIPOTOKOJIOB, IIPUMIIOXEHUA
IIOJIBb30BaATEJIA Ha PAa3HEX Yy3JIlaX OCYyWeCTBJIAKT B3aMMOIENCTBME He IIyTeM
oOMeHa CeTeBBIMU IIprMMMTMBAMM WMIIN paGOTOﬁ C IIOTOKaMM IOaHHEIX, a
HelloCcpeaCTBEHHBIM qTeHMeM/BaHMCbD JAaHHBIX WMJIN nepenaqeﬁ YyHnpaBJIEHUA
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Ha KOI B BUPTYaJIbHOM NaMATM yOAJIEHHOTO y3Ja. llpuioxeHUe
[IOJIb30BATEJII MOXEeT HUMUeI'O He 3HaTh O CYWEeCTBOBAHUM NPOTOKOJIA U
ceTu, a NPOCTO IIOJIb30BATBHCHA MHCTPYKUMAMM C 128-pa3psaIHBEIMU
ampecaMu.

UMSP B mnepByKn ouepenb NpennojiaraeTcsda MCIOJNb30BaTb B CHMCTEMAax Ha
faze BUPTyaJibHBIX MammMH (VM), MCHOOJHALIMX NceBIokond. OIHaAKO eTro
MOXHO TIPMMEHSATbB B CUCTEMAax, HENOCPEICTBEHHO MCIOJHAKIMX KOI
npolueccopa. Hampumep, B KJacTepax MM B YHUBEPCAJIBHEIX ONEPalMOHHBIX
cucTeMax, OJid OpTraHM3aluMM PacCHpPelesyIeHHOTO BUPTYAaJIbHOTO aIpeCHOTO
npocTpaHcTBa. KpoMmMe »TOT'0O MMHMMAJILHBEM MNPOQMIIbL MNPOTOKOJa MOXHO
VCIIOJIL30BaTh B IPOCTHX YCTPOMCTBAX, HE MMEKIMX OIepallMOHHOM
CUCTEMHI.

[IpoTOKOJI TIpenocTaBJigeT TI'MOKMEe CcpelcTBa IOJiS YyCTaHOBKM IapaMeTpoOB
COEIMHEHUM ¥ IMO3BOJISET CTPOUTH CUCTEMH C BHECOKMM YPOBHEM 3allMTH
Be3 ymepba 719 QYHKUIMOHAJIBHBEIX BO3MOXHOCTEM IMNPUIIOXEHUMN .

UMSP MOXeT CyWEeCTBEHHO YIPOCTUTH IIPOLEeCcCC pa3paboTKM paclpenesieHHBIX
cucrteM. OH HOPenoCTaBJISET BO3MOXHOCTb OOBEOMHATH HE TOJIBKO
MHOOPMALMOHHEIE, HO U BBUMCIIMTEJIBHEIE PECYPCH OOJIBILIOTO YMCJIIA
PA3SHOTUIIHEIX KOMIIBEIOTEPOB 6e3 3HaAuMTEeJIbHEX 3aTpaT Ha CTaHIapTMU3allIo
n paspadborky IIO.

2 Mopmemnb UMSP

2.1 128-pazpsanHoe alpecHOe IMPOCTPaHCTBO
UMSP omnupaeTcs Ha MOIeJyib 128-pal3psAOHOTO paclpelelyIeHHOTO alIpeCHOTO
IPOCTPaHCTBa NaMAaATM. 128-pas3pdmHBlM aZpec COINEPXUT MHOOPpMAaLMI O

TUIIE CeTHr, CEeTEeBOM alpece y3Jja M alpece JoKanbHOM namMaTu. OH mMMeeT
crenyomui dopMar :

OKTETEHEI

0 1 16
tomm fomm - fom e fom e +

| 3aT0JIOBOK | FREE | NODE ADDR | MEM ADDR |
e fom e e ———— tom— ——————— +

[losiHasa IOJiMHa anapeca OUKCUMpOBaHa M COCTAaBJISeT 16 OKTETOB.
3aTr0JIOBOK

1 oxTeT. 3aroJIOBOK alpeca. JTO I[IoJie MOJIHOCTLIO omnpenesigseT dopmart
ampeca. 3aroJIoOBOK MMeeT CcJjenyoumi bopmart:

OUTEL :

0 1 2 3 4 5 6 7
- - - - - - - - +
| ADDR LENGTH | NET TYPE | ADDR CODE |
e fom - e e +-———= e +-———= +

ADDR LENGTH

4 bura. IJyHa CceTeBOTO ajpeca y3Jja. OTOo IoJie COINEPXUT UMCIIO
okTeT B nojsie NODE ADDR azpeca. 3nHauenue (0 He OomnyckKaeTcCHd.

NET TYPE

2 6ura. Tun ceTu. IOTO I0OJie ONpenesyiseT TUIl CeTu, B KOTOPOM
HaxonouTcsa yz3eJi. g oInpelleJIeHUs Tulla CeTM 3HaueHMe B3TOoTO
[IOJIS MCIIOJIbE3YyeTCsS B KOMOMHALMM C OCTAJIBHEIMM IIOJIAMM SaT'OJIOBKA
(onHo 3HaueHue NET TYPE MOXeT ONpeleliaTh pasHhe CeTyu, eCu
3HAUEeHUS II0OJIeEN ADDﬁ_LENGTH "/ ADDR CODE pa3JjnuyHEH) .
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ADDR CODE

2 6ura. Kom mnuHBE ampeca JIOKAJIbHOM NaMATK. 3HadeHMe BTOTO
I0JIS 3aljaeT OIMHY alpeca JIOKaJIbHOM naMaTu. OnpeneJieHE
crlenymie BHAYEHMS KOINa M COOTBETCTBYHNAA MM OJIMHA [IOJIA
MEM ADDR anpeca:

%$b00 - 16 OBur
$b01 - 24 o6wur
$bl0 - 32 o6wur
$bll - 64 o6wur

KoMmbOuHalMa 3HAUEHUM Tpex IIOoJIeM 3aroJIOBKAa HABHBBAeTCHd HOMEPOM
bopmaTa ampeca M OIHO3HAUHO OIpPeleliseT CeThb, B KOTOPOM
pacrnojioxeH yzejyi. HomMep dopMaTa 3BalMCEBAETCH CJIeIyl MM o00pasoM:

N <ADDR LENGTH> - <NET TYPE> - <ADDR CODE>

Hanpumep, N 4-0-2 omnpeznensdeT ajpec C IJMHOM CeTeBOTO ampeca
y3Ja 4 okTeTa M aIpecoM aMAaTuM IOJamuHou 32 oura. Tun cetu 0 nnsa
Takoro dopMaTa ampeca B HACTOAUIEM HOOKYMEHTe OlIpeneJieH OJid CeTHu
IPv4. Eciau TUI CeTM paBeH HYJ, IPM 3anmucu dopmaTa ampeca OH
MOXeT OBTh OponyumeH. Hampmumep, odopmar N 4-0-2 m 4-2 coBIamawnT.
Ecim o6a nojyia NET TYPE m ADDR CODE paBHBI HYJIIO, OHM MOTYT OHTbH
onyumeHrel. [Ipy »ToM HOMep GopMaTa 33alMCHBAeTCsa, Kak onOHa uudpa.

Kaxnmoy miyobaJibHOM CeTM, BKJIIOUEHHOM B ODOBEIUMHEHHYI CUCTEMY,
OOJpKeH OBITh BHIOEJIEH OOMH MJIM HEeCKOJIBKO HOMepOoB QopMmaTa azpeca.

FREE

0 — 12 okTeT. OTO IIOJIEe HE MCIOJIb3YyeTCsa NPOoTokoJioM. OHO MOXET
comepxXaThb JI0OYyI OONOJIHUTEJNbHYH MHOOPMALIMIO, HEOOXOOUMMYK CUCTeMe
yhnpaBJIeHUsa HaMaTU Ha y3Jie, K KOTOPOMYy OTHoCUTCS 128 - OUTHHMN
ampec. Ecam »TO moJjie He MCHOOJIB3YyeTCHd, BO BCE OKTETH OOJDKHO OBITH
3aNMCaHO HyJIeBOe 3HadeHMe. JCHOoJb30BaHMEe B3TOTO [IOJIS IPUBOIUT K
TOMY, UTO B CETEeBHX MHCTPYKIMSX IOJDKEH COINEPXaThbCS TOJIBKO
IIOJIHEM 16 — OKTEeTHHM alpeC M He MOXeT MCIOJIb30BaTbCHa KOPOTKUM
anmpec JIOKaJIbHOM MaMaTH.

NODE ADDR

1 - 13 okTeT. Anpec yz3ja. dopMaT B3TOTO IOJIS ONpenesiseTcCcs
OTHeJILHO IJIS KaxXIoT'o HoMepa dopmMaTa ampeca. Illojie ampeca y3Jjia He
0o0a3aTEeNIbHO OOJIKHO TOYHO COOTBETCTBOBATH PEAJIbHOMY CETEeBOMY
anpecy. Eciu peallbHHM CeTeBOM anpec IJIMHHee BTOT0 IIoJiS, B CeTu
HGO@XOHMMO BEIIEJIMITE IIOIMHOXECTBO alpeCOB, IIO0OOIOECPXMBAINMX
npoTokojs UMSP.

MEM ADDR

16/24/32/64 6ur. Ampec JIOKaJIbHOM MaMaTM. JTO I[I0OJIe MPeNCTaBJIST
coboM ampec mnamMsaTM B CcHUCTeMe, KoTopas 3alaeTcs mnojiem NODE ADDR.
Y3eJl MOJIHOCTBHI0 OTBedYaeT 3a yIpaBJileHMe cBoelM naMaTbio. [[POTOKOJ
He onpejejigseT MNOPSAIOoK MCIOJNIE30BaHMUS U QopmMaT BTOTO IIOJIS.

IJia TOPpMIIOXEeHUM MoJib30oBaTesisa 128-OMTHHIM azapec MNPpeacTaBJisgseT cobon
enuHoe noJjie. Kom mnoJjb30oBaTesyid He 0043aTeJIbHO IOJIKEH 3HaTh O
bu3UUEeCKOM PacCIIOJIOXKEHUM aJpecyeMoM MIaMsTU.

128-pas3psanHeli alpec DaMATM MOXeT IepellaBaTbCsa MexIy y3JjlaMM, Kak
IDaHHele . Hanpumep, B Oybepe napamMeTrpor QyHKUMM, WIM B MHCTPYKLIUM
KONMPOBAHMUA IaHHBIX. [[03TOMY OH JOJIXEH OJHO3HAUHO MIEHTUOUMLUMPOBATH
3allaHHEIM y3eJl C JioboTro OpyTroro y3Jja.

BormaHoB OKCIEePMMEHTAaJIb HEI [CTtp. 5]



UMSP Iexabpr 2000

He cymecTByeT Kakoro JMOO ONPEmeJIEHHOT'O ajiTOPUTMa, CBA3bBanIEeIro
peaJyibHEM ceTeBOM UM 128-pa3psaAlHBM ajJpec. Bce ucroJjib3yeMee GopMaTh
ampeca IOOJIXHEL OBIThH 3apaHee M3BECTHH.

Tak xak UMSP mMeeT CBOK CHUCTEMY ajJpecaluy, OH MOXeT OOBEeIMHATH
HECKOJIbKO TJIoOaJIbHBEIX CeTeM, a y3JIH MOTYT MMETh BHYTPEHHUE
JIOKaJIbHEIE CEeTU WM INOJUMHEHHHE alpecyeMbe yYyCTPpOoMCTBa, CBS3aHHBEE C
Yy3JIOM HECEeTEBEMM KOMMYHUKalLMaMu. JoOoM ys3esi Mo HoMepy dopmaTa
ampeca IOOJIXeH MMETb BO3MOXHOCTL ONPeleJIMTh UIJIn3, OTBedalmul 3a
MapmpyTU3alMn 3TOTO azmpeca.

2.2 BrumMcamMTeJdgbHad MoOIeJlb
BriumMcauTesbHass MOJIEJb SBJISEeTCS TPexXypPOBHEBOM:

(1) BanmanHue
(2) Bamaua
(3) HoTox ynpakJjieHUS

3amaHMe COOTBETCTBYET BHIIOJIHAEMOMY IIPUIIOXEHMIO I1OJIB30BATEIS.
3amaHue 4BJISETCSH PacCIpPeleJIeHHEIM M MOXET OIHOBPEMEHHO BHIIOJIHATHCH
Ha MHOI'MX Yy3JlaX. YIPpaBJIEHME BaOaHMEM OCYUWECTBJIAETCH
LEHTPAJIMB0OBAHHO C y3Jla, HABEBAEMOI'O NYHKTOM yIpPaBJIEHMS 3alaHUA
(Job Control Point - JCP). OzmmuH JCP MOXeT yNnpaBJIATb HECKOJbKMUMU
3amanuamm. JCP MoxeT OBITH PACIOJIOXKEH Ha TOM Xe y3Jjie, Ha KOTOPOM
co3maeTcsa 3alaHue, WM Ha JIOOOM IPYyI'OM aIpeCcyeMOM Yy3Jie CeTHU.

3amaua gBJISEeTCH NpelCTaBJIeHMEeM 3alaHusa Ha OTIeJIbHOM y3Jie. 3amauda
BKJIOUAET OIMH MJIM HECKOJIbKO BHEUMUCIUTEJILHEX [IOTOKOB YIIPABJIEHUS.
3amaHue MMeeT TOJIbKO OOHY 3alauy Ha KaxIoM y3Jie.

3amaHye 3aBeplaeTcsd, KOTIa 3aBepllaeTCs COOTBETCTBYyIEE eMy
NPUJIOXEHME I[I0JIb30BATENS. [PV BaBeplleHUM 3alaHKua 3aBeplanTcd BCe
3amauy 5TOTO BalaHusa Ha BCex y3Jax.

3amaHue uMeeT CBOE M30JMPOBaHHOe 128-paspsaiHoe aIpecHoe
IPOCTPAHCTBO. AIPEeCHOEe NPOCTPAaHCTBO SABJIAETCS CETMEHTUPOBAHHEM.
CerMeHTOM SABJISETCSH JIOKaJibHaAS NaMsAThb OOHOTO y3Jjia. KpoMe 3TOTO
IPOTOKOJ MO3BOJIAeT paboTaTk C obbekTamMm. OOBEKTH SABJISIOTCH
OTIEeJIbHOM acCOoLUMaTUBHOM MNaMITb Yy3Ja.

[loTox 3amaumM NpenCcTaBJgeT COoOO0V KOHKPETHEM [NOTOK YyIpaBJIEHUHI,
BHIIIOJIHAEMEIM VM B onpelejieHHOM y3Jjie. [[OTOK MOXET IMCaThb M UMTATb 110
moboMy ampecy 128-paspgalHOTO aIpeCHOT'O MNPOCTPaHCTBa 3alaHus.
[lepenauya ynpaBJIEHMS Ha alIpec M3 IOPpyTroro (yIdaJlIeHHOTO) y3Ja NPUBOIUT
K CO3JaHMI0 HOBOTO IIOTOKA Ha yIaJIeHHOM y3Jie. HeNnpepbBHHIM CETMEHT
KOIla He MOXeT OBITh pachpeliejieH IO HECKOJIbKUMM y3JjamM. Takxe HeJlb34
IOJIYyUMTh HENpPEepHBHYK O00JaCTh MNaMsaTM, PacClIpelelieHHYI 10 HeCKOJIbKMUM
y3JaM.

[lpoTokoy He TpebyeT OoT VM OTAEJIBHOTO y3Jia NOOIOEPXMBATH OJIS PAa3HEBIX
3alad HeIlepeceKawnleecsa NPOCTPaHCTBO HNaMaTK. llogmepxka
MHOT'OIIOTOUHOCTM TakXxe He dBJjdeTcd ob6d3aTelibHBEM Tp@@OBaHMeM.

MmeeTcsa TJoOanbHBM 128-pa3psanOHElM MOeHTHuOmKaTop 3azmaHusa (Global Job
Identifier - GJID). On ycranHaBamBaeTcsa Ha JCP, KOTOPHM YyNPaABJISET
3allaHveM. B oOBeIMHEHHOM CUCTEeMe B KaxXIhM MOMEHT BPEMEHU BCe
akTuBHEIe GJID mMMenT yHMKAJIbHOE SHAUEeHUd.

3amaHre MOXET COIepXaThb Kon VM pas3HBIX TUNOB. VM pasHBIX TUIOB MOTYT
HaxXOOUTCS Ha PAa3HBIX y3JaxX, WMIM OHM MOTYT OBTH NOIOKJIIOUEHH K
IPOTOKOJIYy Ha OIHOM y3Jje. JJjsg ToTro UuToOB HEOJHOPOIHHBIM KO MOT
BEIIIOJIHATECA Ha OIJHOM Yy3Jjle B KOHTEKCTEe OIOHOTO 3amaHmsa, NpenyCMOTPpeH
MeXaHM3M oO0benmHeHusa VM pa3HOTO TUIa Ha OJHOM y3Jjie B TPYIIH.
T'pynnel nodpoBOHO onMcaHel B cekumm 9. VM, oOBeIMHEeHHBIE B TPYIIH,
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IOOJIXKHEL paboTaTh B OOleM NPOCTPAaHCTBEe HaMATK (MMeTb OOIYIo
IOOCUCTEMY YIPaBJIeHUS NaMAThO) .

2.3 ApPXUTEKTypa CUCTEMEBI

Obmasa CTPYyKTypa CUCTEMBE Ha 0Oas3e BUPTYAJIBHBEIX MallMH M MECTO
npoTokoJja UMSP B HeM NPUBEIEeHa Ha CJeldyllleM PUCYHKe:

Yzen 1 Yzen 2
fom - + fom - +
| user application 1 | | user application L |
o + R bt +
| user application N | | user application K |
o - + o - +
+-————- + - + +-——— + +-———- + - + +-——— +
| vM1 | | VM2 | . . . | VMn | | vM1 | | VM2 | . . . | VMn |
+-—+-——+ +-—+-—+ +-—+-——+ +-—+-——+ +-—+-—+ +-—+-—+
| | | | | |
fm - + fmm - +
| | | |
| +==——- + UMSP | | UMSP |
| | JCP | | | |
| +———-- + | Fom fom———— +
Fom fom + |
| +-——— +-——— +
+-——— +-——— + | TCP |
| TCP | +-——— Fo———= +
+-——— +-——— + |
| |
Fom oo / |
[ +
/
|
+-——— +-——— +
Y3emn N | TCP |
———————— fom——
|
fomm - fom +
| +==—=- + |
| | JCP | UM S P |
| +==—=- + |
o +
Puc. 1. CTpykTypa CcHUCTeMH Ha 0aze VM.

Ha Bepxuem nysa UMSP ypoBHe paboTaeT OOHA MM HECKOJNBKO VM. YpPOBEHBb
VM He 4BJISeTCH CeTeBHM YypPOBHeM. [lOCJeOHMM CETEeBEIM YPOBHEM ABJISETCH
UMSP. lloaToMy ypoBeHbL VM He mMMeeT COOCTBEHHBIX CETEBHBIX NPUMUTUBOB
u mucnojsb3syer ¢ UMSP omHO nojie koma olepaluumn.

Koneunemn noTpeburesieM yCIyD NPOTOKOJIa ABJSAETCS KO I[I0JIb30BaTEJId,
BHIIIOJIHAKIIEMCSA Ha BUPTyaJibHOM MammHe. OH MMeeT MHCTPYyKUMM Cc 128-
OUTHEIM anmpecoM. VM mnpeobpal3yeT 3TU MHCTPYKUMM B CEeTeBHE KOMAHIEL,
KOTOpEE dYepes NpoTokojyi UMSP mnepemaioTcsa IJiS BHIIOJHEHMSI Ha YyOAaJIEHHOM
MammMHe . BHYyTpeHHSd opraHum3aumsa VM, cucTeMa KoMaHn M API MoTyT OBITH
JIOOBIMM . [IPOTOKOJI OonpenesiseT TOJIBKO QopMaT NPUMUTUBOB, KOTOPBIMMU
BUPTYAJIbHEE MAallMHE OOMEHMBAKTCH UYepe3 CeTb.
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[I[poTOKOJI He yIpPaBJSAeT [NaMAThbI 3alaHuM. YIpaBJIeHME IaMATbI IOJIKHBI
BEIIOJIHATE VM. Ecam Ha OIZHOM y3Jie paboTaeT HeCKOJIbKO VM. OHM MOTYT
VMETb oOfllee MNPOCTPAHCTBO HaMATU MJM OBTH TIOJHOCTBK M3OJIMPOBAHHBIMMU .

IOnsa obMmeHa naHHEMM UMSP mMconosb3yeT TPaHCIOPTHHEM YPOBEHB C
TapaHTUPOBAHHOM HOCTaBkoOM. HacToammM IOOKYMEHT OIlIpenejdeT
nucnosib30BaHue TCP. [niga nepenauyM HOAHHBIX, HEe TpeOylMx
IIOOTBEPXOCHMA, MOXEeT MCHOJb30BaThbca UDP. [lpuM 3TOM HaJInume
coenuHeHusa depes TCP gmydgeTcsa obga3aTesibHBEM. JlonmyckKaeTcsd
MCIIOJIb30BaHMe MHOXECTBEHHEIX coenuHeHur TCP ¢ MyJIbTUIIJIEKCUPOBAHUEM.
YHNpaBJIEHME TPAHCIOPTHEIMM COEOMHEHMAMM HEe ABJIAETCA YaCThbI NPOTOKOJA
UMSP.

Nucrpyxkumm UMSP He comepxaT CeTeBHX aIpeCoB [oJydaTesd U
ornpaBuTresga. [IpoTokojy TpebyeT, YTOOE OOHOMY aIpecy TPaHCIOPTHOTIO
YPOBHS COOTBETCTBOBaJI OIOMH anpec UMSP. CoOTBeTCTBEHHO MO 128-
pas3paAOHOMYy alpecy NaMATM HeOOXOOMMO OIOHOBHAWHO ONpPemeliaTh anpec
y3Jla Ha TPaHCIOPTHOM ypPOBHEe.

Kpome TCP BO3MOXHO IPMMEHEHME IPYIMX TPAHCIOPTHBEX MNPOTOKOJIOB MM
HeCeTeBHX KOMMYyHMKalLUMM. K HMM OpembaBJISTCS cJenyiume TpeOOoBaHUA:

O TrapaHTMpPOBAHHAA IOOCTaBKa. TPaHCHIOPTHHM yPOBEHbL IOOJIKEH
coobumaTk O IOOCTaBKe MM OO0 €& HEBO3MOXHOCTU;

O JomnyckaeTcs HapylleHMe IIOCJIeIOBATEeJIbHOCTHM IepellaBaeMblX
CerMeHTOB;

O 1nybiupoBaHMEe CEeTMEeHTOB He JOIIyCKaeTCs;

O T[pu aBapuUMHOM Iepesarpy3Ke y3JIOB HeOOXOIMMO TI'apaHTUPOBATh
I/IJZ[eHTI/I(l)I/IKaLI,MIO CeIrMeHTOB, OTHOCAmMMXCHA K CeaHCOBEBM
COeIIMHEHMAM, YCTAHOBJIEHHEIM IO IIepe3alpy3KN;

O yYCTaHOBJIEHME COEIMHEHMS He [ABRJISeTCsa O00sS3aTeJIbHBIM.

VM gaBjgeTCsa CaMOCTOATEJIbHOM NPpOoTpaMMOM UM B3aUMMOIEWCTBUE C
IPOTOKOJIOM €M HeODXOOMMO TOJIbKO IIPM BEHIIOJIHEHUM MHCTPYKUMM C 128-
Pa3pAOHEIM aZpecoM, OTHOCAWMMCS K IPYyTOoMy y3Jy. VM MOXEeT BHIIOJHATH
HECKOJIBKO IOJIb30BAaTEJIbCKUX 3alad. Kaxmasa sBazada MOXET CoImepXaTh
HECKOJIbKO IIOTOKOB yIpaiBJjieHMa. VM IoJiXHa YyMEThb MHTEPIPeTUPOBATDH
MHCTPYKUMM IPUIIOXEeHUS C 128-paspgalHbEM aIpeCoM B OOHY MJIM HECKOJIBKO
MHCTPYKUMM OpoTokojia UMSP.

Ins oOMeHa HOaHHBIMM MeXIy y3JlaMM yCTaHaBJIMBAETCS CEaHCOBOE
coenmHeHre. C OIHMM COEIMHEHMEM CBSA3aHO TOJIBKO OIOHO 3alaHMe.
OODHOBPEMEHHO MexXIy IBYyMA y3JlaMM MOXeT CyULleCTBOBATb HECKOJIbKO
CEaHCOBEIX COEIOMHEHMUM IJIS Pa3HEX 3alaHuM. [IpOTOKOJI TakKxe
openycMaTpueaeT OOMeH IaHHBIMM 0e3 YyCTaHOBJIEHUMS COSOMHEHM.

ObmeHn Mexny y3jaamu UMSP MOxXeT BKJIOUATH MHCTPYKLUUMM CJAEOyKUero TUIa:
npsaMoe uTeHMre/3anmMcCh B [NaMATh

3aNpPOCH BHOEJIEHNMA/OCBODOOXOSHNS IaMATU

MHCTPYKLUMM CpaBHEHUd

VHCTPYKLUMM BBH3O0Ba NOANPOTPaAMMEl M OEe3yCJIOBHOTO Mepexona
MHCTPYKLUUM CHUHXPOHMI3ALUN

MHCTPYKLUMM PaboTH C OOBEeKTaMM — UTeHue/3anmch B NaMSAThb
OOBEKTa IO CMEUEHMIO M BHB3OB METOINOB OOBEKTa 10 HOMEPY.

[ONONORONONG)

UMSP He oTCiexmMpBaeT HOJIb30BATEJIbCKME IIOTOKM yIpaBJjeHuda. [losTomy VM
OOJDKHA caMa ofecleurBaThb HeOOXOIOMMEIM NOPAOOK BHIIOJIHEHUS
VHCTPYKLWUM .

InvHa mMHCTpykuuM UMSP He 3aBUCUT OT OJIMHB CEeT'MeHTa TPaHCIOPTHOTO
YPOBHA. IJg mnepemaur IJMHHBIX MHCTPYKULUM NpellyCMOTPpeHa ceTMeHTalms,
a IJisa nepelauy KOPOTKMX MHCTPYKIUM MCIOJbB3YEeTCHS MX ylIaKoBKa B OIMH
CeTrMeHT C BO3MOXHOCTBLIO CXaTMsa 3aTOJIOBKOB. MMHMMAJIBLHHM pPa3Mep
ceTrMeHTa, HeOoOXOIMMHM IJid paboTH 6 okTeT. g pealus3aluy BCeX
byHKUIMM TpebyeTcsa 56 oOKTeT.
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3 dopMaT MHCTPYKLUA

Nucrpyxkuum UMSP CcoCTOAT M3 OCHOBHOTI'O 3ar'OJIOBKA, pPaCIMPEHHBX
34TOJIOBKOB M OIIEPaHOOB. BCe MoJa MMEKT [NepeMeHHY IJIMHY.

3aToJIOBOK COIEPXUT KOJI OoNepaluru M HeceT MHOoOpMAalMio, HeOOXOIUMYIO
IOJIS UMHTEepHpeTaluy MHCTPYKLNWNA.

PaCLL[I/[peHHbIe 3aI'0OJIOBKM CcoepXaT IOOIIOJIHMTEJIEHYIO I/IH@OpMaLU/IIO, He
OIpeaeJiIeHHYI B OCHOBHOM 3aroJIOBKe.

OnepaHnbl ComepXaT HOaHHBEE MHCTPYKLUM.

dopMaT MHCTPYKLIMM CHPOEKTMPOBAH TakuM O0pasoM, UTO [IO3BOJISET
BHIUMCJIMTE OOy IJIVMHY MHCTPYKLUMM, HE 3Has OolpenejieHMe OTIOeJIbHOT'O
KOIa olepanun.

Insa obecrnedueHus 200ekTUMBHOV paboOTH B MMPOKOM IMallal30He CeTeBHIX
CKOPOCTEM BaTrOJIOBKM MHCTPYKLUUM NPelyCMaTpMBalT KOPOTKUM U
pacuMpeHHE dopMaT. KpoMe BTOTO MMeeTCs MPOCTOM aJiTOPUTM CXaTusd
3aT'0JIOBKOB.

BceM MHCTPYKLMAM M PAaCHIMPEHHBEIM 3aTOJIOBKAM MIPUCBOEHH
UOEHTUPMKATOPE, KOTOPBE 3aNMCHBAKTCSH 3aTJIaBHEMU OyKBaMU.
NneHTUMOMKAaTOPE MHCTPYKLUMY HauMHAKTCHA C OyKBH. MIeHTUOMKATOPEH
PAaCIIMPEHHBIX BaTOJIOBKOB HAUMHAKTCHA C CHMMBOJA NONUEPKMUBAHUA.

3.1 3BarojoBOK MHCTPYKLUU

3aroJIOBOK COCTOUT M3 CJeIynIMX [I0JIeN:

OKTeTH
+0 +1
e s s B e e et T e e e
O: | OPCODE | ASK | PCK |CHN |EXT| OPR LENGTH |
T e T B B B B s T T BN B B RIS
2: | OPR LENGTH EXT |
e e T B B B B e e TN R R B RS
4: | CHAIN NUMBER |
e e T B B B B e TN R R B RS
6: | INSTR NUMBER |
e e T B B B B e TN R R B RS
8: | |
+ SESSION ID +
| |
e s s B e e et T e e e
12: |
+ REQ ID +
| |
e s s B e e et T e e e
OPCODE

1 oxrer. Kom onepaumm. 3HaUYeHME BTOTO IIOJIS ONpeIeJigeT
MHCTPYKUMIO. 3HaYEeHMs KOHNOB OIepalMy HOeJATCs Ha CcJlenyoume
VHTEPBAJIH :

1 - 112 wuHCTPpYKUMM yOpaBJIeHUS
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113 - 127 3apesepBUPOBAHEH
128 - 253 15y MHCTPYKLUUM oOMeHa Mexnay VM
0, 254, 255 3Bape3epBUPOBAHH

ASK

1 Bur. djar HeOOXOIMMOCTM MONTBEPXIEeHMS. OTO IIOJle yKas3bBaeT Ha
Hajmuume nojiga REQ ID. Ecim ASK = 1, mosie REQ ID mpucCyTCTBYeT B
uHcTpykuumu. Ecim ASK = 0, mojie REQ ID oTcyTcTByeT.

PCK

2 BuTra. IIpu3HaAK CXaTuUs 3arojioBKa. I9TU OUTH MCIOJbL3YITCS IJid
YIIaKOBKM 3aT'OJIOBKOB MHCTPYKLUMM, IepelaBaeMblXx 10 OIHOMY
coenvHeHu TCP wmiam nOpM Hepenade HECKOJIbKMX MHCTPYKLMM B OIHOM
cermMeHTe UDP. lcnoJsib30BaHME IaHHEIX OMT, OCHOBAHO Ha
IPEearnoJIOXeEHUM, UYTO JBe CJlenyllMre MNOoJPSal MHCTPYKUMM C OOJIbIIOM
BEPOATHOCTBI OTHOCHATCSHS K OIOHOMY CEAHCOBOMY COEIMHEHMIO, WIINU
omHOM Uenouvke. Butrel PCK mMenT OOHO M3 CJASOYyRIMX S3HAUSHUN:

$b00 - MHCTPYKLMS HEe OTHOCMUTCS, K KakoM Jubo ceccum. Illojs
CHAIN NUMBER, INSTR NUMBER m SESSION ID B 3aroJjiIOBKe
TaKO MHCTPYKUUM OTCYTCTBYIOT. N

%b01 - maHHas MHCTPYKIUMS OTHOCUTCS K TOMY X& CeaHCOBOMY
COeIVMHEHMI, 4YTO U npenpsinymaa. Ilojge SESSION ID B
3aT'0JIOBKE MHCTPYKLUM OTCYTCTBYET. N

%b10 - maHHas MHCTPYKIUMS OTHOCUTCS K TOMY X& COeIMHEHMI U TOM
Xe Lenodke, 4To U npenmepnymadg. [lojra CHAIN NUMBER,
INSTR NUMBER m SESSION ID B 3arojioBke TaKOM MHCTPYKLUM
OTCYTCTBYIT. S3HadeHue INSTR NUMBER Tekymel VHCTPYKLUN
NoJydanT OpubaBJIeHMEM enMHMIE K 3HaueHuio INSTR NUMBER
npenpayie MHCTPYKLUN. N

%bll - maHHasg MHCTPYKLMS MOXET He OTHOCUTCH K TOM Xe CeCcCuH,
yTo UM npensiaymas. Ilojie SESSION ID B HeM NPUCYTCTBYET.
Hamuume nogsern CHAIN NUMBER, INSTR NUMBER omnpemeiseTcs
dsarom CHN. -

CHN

1 6ur. djar uenoukmum. OTHOCSHIMECS K ONHOMY 3aIaHUK U
nepenaBaeMele MO OOHOMY CEAaHCOBOMY COEIOMHEHMUK MHCTPYKLUUMM MOTYT
OBEITE OOBEIMHEHBl B LEINOUKYy. [IOOpOOHO LENOUYKM PACCMOTPEHEL B
cexuuu 9. Ecam o6uT CHN ycTaHOBJIeH B 1, MHCTPYKLMS CBsS3aHa C
LIEMIOYUKOM UM B HeM npucyTcTByT nojis CHAIN NUMBER m INSTR NUMBER
(ecim PCK He paBHO %bl0). Ecam 6uT CHN ycraHoBjieH B 0,
VHCTPYKLMSA He CBS3aHa C lIernodykKaMy M B HEeM OTCYTCTBYKT I10Jid
CHAIN NUMBER m INSTR NUMBER.

EXT
1 6ur. djar HaluuuMsa B MHCTPYKLMM PACHMPEHHBIX 3aT'OJIOBKOB. Ecim
OH YyCTaHORBJIEH B 1 — B UHCTPYKUUM MMEeETCS OIMH MM Oojiee
PacCUMPEeHHBIX 3aT'OJIOBKOB. EcJamM oH ycTaHoBJieH B 0 — paclmMpeHHHES

3aTOJIOBKM B MHCTPYKLUUM OTCYTCTBYIIOT.
OPR LENGTH

3 Bura. Ymcio 32 — OMTHHX CJIOB B IIOJIe OIepaHnoB. 3HaudeHue 0
ompenesyigseT OTCYTCTBME IIOJIS OlNepaHmoB. 3HaueHue %blll ykasz3bBaeT
Ha MCIOJIb30BaHME pacCULIMPeHHOTO QopMaTa 3aroJjioBKa. B paclMpeHHOM
bopMaTe mOJyMHaA OmNepaHmorB onpeneysgercsa nojeM OPR LENGTH EXT, a
nosie OPR LENGTH He ucnosbsyercs. N N

OPR_LENGTH_EXT
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2 okTeTa. Ymcyo 32 — OUTHBIX CJIOB B II0JIe OllepaHIoB. [lojie

OPR LENGTH EXT mMmMeeTcda B 3aroJIOBKe TOJIbkO, ecyu OPR LENGTH =
$bl11l. Ecsm OPR LENGTH <> %blll, noje orcyrcrTByer. Ecim
OPR_LENGTH EXT = 0, To 1moJie OoIepaHIOB OTCyTCTByeT. CylEeCcTBYIOT
crenymnmye NOPUUMHB, IO KOTOPBEIM HYXHO MCIOJIB30BATH I10JI€

OPR_LENGTH EXT BMecTo OPR LENGTH:

(1) eCJIY IOJIMHa OIlePaHIOB IOOJIXKHa OHTH OoJibilie 24 OKTET;

(2) eCJIM BHPaBHMBAHME CJEOYKIMX I10JIeM Ha TPaHUuIly UYeTHpeX
okTeT bOoJjyiee 3PPEeKTMBHO, UEeM CXaTMme 3BaroJIoOBKa Ha 2
oKTeTa.

CHAIN NUMBER

2 okTeTa. HoMmMep Lenouxku. YKasz3EHBaeT HOMEP LENOUKM, K KOTOPOMU
OTHOCUTCSA HaHHad MHCTpykUuusa. 3HaueHus $x0000 m $xFFFF
3ape3epPBUPOBAHEH.

INSTR NUMBER

2 okrTeTa. Homep mHCcTpykuum. OnpenesigeT NOPSIOKOBEI HOMEP
MHCTPYKLUMM B LElIOYKe. HyMepauM,q HadulHaeTCda C HYJIA. 3HaueHusa
$XFFFF Bapes3sepBUPOBAHO.

SESSION ID

4 oxTeTa. VMOeHTUOUKATOP CEaAHCOBOTO COEIMHEHUS, YCTAaHOBJIEHHHM
IoJjlydaTeJieM MHCTPpykuuM. [IpM yCTaHOBJIEHUM CEAHCOBOI'O COEOVMHEHNA
Kaxnasa M3 CTOPOH IIPpMCBAMBAET COENMHEHMUIO CBOM MIOSHTUIUKATOP U
coofmaeT ero OpyT'oM CTOPOHe. HyJsepoe 3HAaUeHME 3TOTO I0JIA
yKaseBaeT Ha TO, UYTO MHCTPYKLMSA HEe OTHOCMTCSH, K KaKo¥ Jubdo
ceccum. 3HaueHue SXFFFFFFFF 3ape3epBUpPOBAHO.

REQ ID

4 oxkTeTa. VMaeHTudUkaTOp 3arnpoca. VICNOoJNb3yeTcsd OJiS yCTaHOBJIEHUSA
COOTBETCTBMA MEXOY 3alpOoCOM M OTBETOM Ha HETO.

Ilajlee B TeKCTe IPpM ONMCaHuM QopMaTa MHCTPYKLUUM MCIIOJIb3YKTCS
npentupmuxaTop OPR LENGTH. 2T0 nmompas3yMeBaeT MCIOJIB30BAHME I10JIA
OPR _LENGTH EXT, ecau OPR LENGTH = %$bl1l1l. VHCTPYKUMUSA C IOJIMHOWM
OllepaHIoB, He MNpeBHmalmMux 24 oKTeTa, MOXeT IepenaBaTbCsa C
3aTr0JIOBKOM B kopoTkoM dopmaTe (OPR LENGTH <> %blll) mnm B
pacmmpesnHoM dopMaTe (OPR LENGTH = %$blll). O6e GoOpMBl ABJISOTCH
SKBUBAJICHTHEMU . N

MuHMMAaJbHAS IJIMHA 23aroJIOBKa B KOPOTKOM dopMaTe cocTaBjsgeT 2
oOKTeTa, B pacuMpeHHOM dopmMaTe — 4 okTeTa. MakcuMmalibHas OJMHA
3aTr0JIOBKa 16 OKTeT.

3.2 PacmmpeHHBE 3aTO0JIOBKU

Ecim dmar EXT B 3arojioBKe MHCTPYKLUMM YCTAHOBJIEH B 1, MHCTPYKLMUS

comepXxuT OT OomHOTO mo 30 pacCUMpeHHHX 3aT0JIOBKOB. PacHMpeHHEE

3aT0OJIOBKM MCIOJb3YITCH IJiS CJeOylMX LeJiel:

O Jng nmepenadum CcJayxeOHOM MHOoOpMALIMM, He NPedyCMOTPEHHOM B
OCHOBHOM 3aT'OJIOBKE.

O Iynsg mnepedadMs B OJHOM MHCTPYKUMM JaHHBIX IOJIMHOM OoJjee 262240

OKTEeT.

PacumpeHHee BaT'oJIOBKM MMEKT CcJjelyommii dopMmar:

OKTEeTH :
+0 +1

Bormauor OKCIEePMMEHTAaJIb HEI [Ctp. 11]



UMSP Iexabpr 2000

et e Rt L e e St

O: |HXT] HEAD LENGTH | HEAD LENGTH EXT |
e T I s Tt T s T et ST s
2: nponojrkeHrue HEAD LENGTH EXT |
e T e Tt it St e Mt s
4: |HSL|HOB|HRZ| HEAD CODE | HEAD CODE EXT |
e T e T s St L e it ST s
6: | REZERVED |
e S e e tt  tatat ST T
8: | |
/ DATA /
/ /
| |
e S e e tt  tatat ST T
HXT

1 6ur. OnpenmendgeT IOJIMHY I[IOJIS OJMHEl ODaHHEIX. Ecyim HXT = 0, nnamHa
pPacUMpeHHOT O 3ar'oJIoBkKa olpenejydercd nojieMm HEAD LENGTH. Iloje
HEAD LENGTH EXT B 3TOM cCjiydyae OTCYTCTBYET. Ecim HXT = 1, nmnmHa
3aTroJIOBka omnpelnensgeTrcsa obbenmHeHueMm nojer HEAD LENGTH u

HEAD LENGTH EXT. N

HEAD LENGTH

7 6ur. Umcyio 16 — OuTHEIX CJIOB B mnoJjie DATA. Ecim HXT = 0, 3TO
camocTodaTeNbHOe nojie. Ecim HXT = 1, »T0 cTapume pa3psanbl IOJIHOTO
I10JIS IJIVHEL.

HEAD LENGTH EXT

3 okTeTa. UYmcyio 16 — OuMTHEIX CJIOB B mnoJjie DATA. Ecyim HXT = 0, 3TO
nojie orcyrcTByeT. Ecim HXT = 1, »T0 MIajgume pa3psaldbpl IOJIHOTO
[TOJIS HOJIVHEL.

HSL

1 6uTr. djar mocjenHero 3arojioBka. OH ycTaHaBJIMBaeTcsa B 1 IJid
IOCJIEJHETO PaCIIMPEHHOTO 3aroJIOBKa B MHCTPYKUMM. B oCTallbHBIX
PacCLMPEeHHHEX 3aroJIOBKax 3TOT Qjar ycrTaHarjmepaerca B 0.

HOB

1 Bur. djar obgazaTesnbHON 00paboTkm. OH onpemesigeT HOPAINOK
00paboTKM MHCTPYKILUM, €CJM NPUHMMAKIMM y3eJl He 3HaeT HasHaueHUue
BDTOTO PACULIMPEHHOT'O 3aroJIOBKA MM IO KakoM JMOO NPpUUMHE HEe MOXeT
ero obpaborark. Ecim HOB = 1, TO B »TOM CJydae MHCTPYKIMUS He
OOJIDKHA BHIIOJIHATHLCHA. Ecyam HOB = 0, 3TO He BAMAeT Ha 00OpaboTky
MHCTPYKUMM. [IPpOTOKOJ IOJIXeH obpabaThHBaTh BCe pacCllMPEHHBIE
3aT0JIOBKM, HEB3aBMCHMMO OT HaJIMuMsa OmMOOK.

HRZ

1 6ur. Illojyle Bape3epBUPOBAHO IJid OyOylMX pacCUIMPpeHuM. OTO I[IOoJie He
OOJIKHO aHalM3UPOBATHCS MNPOTOKOJIOM Ha npmueme. llpu mnepemadye OHO
IOOJIXKHO ycTaHarJuBarbca B 0.

HEAD CODE
5 6ur. Ecam HXT = 0, B 2TOM II0OJIe COIEPXUTCH KOI PAaCUIMPEHHOTO
3aroJioBka. Eciam HXT = 1, 2TO mojie NpUCOoeIMHSeTCs K II0JI0
HEAD CODE EXT - 3TO cTapume paspsaibel KOoma 3aroJioOBKa.

HEAD LENGTH EXT
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1 okrer. Ecam HXT = 0, »T0 moJje orcyrcTByeT. Ecim HXT = 1, 3TO
MIIanmme pas3psSalbsl Koda 3aroJIoOBKa.

REZERVED

2 okTeTa. Ecyam HXT = 0, »To mnoje oTcyTcTByeT. Ecam HXT = 1, »TO
II0JIe 3ape3epPBUPOBAHO OJd JajlbHeMUeTrO MCIOJIbL30BaHMA. B Tekyueln
peanuzaumum npoTokoJjia noJjie REZERVED He OOJXKHO aHaIM3MPOBaATLCH
IPOTOKOJIOM Ha npmeMe. [lpy nepemadve OHO IOOJDKHO YyCTAaHABJIMBATHCH B
0.

DATA

[IoJle maHHBIX PAaCWIMPEHHOTO 3arojioBka. Ecam HXT = 0, noauua nosas O
- 254 okreT, ecyau HXT =1, 7o 0 - 4 * 1079 oxkreT. dopmMaT 3TOTO
IOJIA OHIpelesyiseTCsd OTIEeJIbHO OJiS KaXIOoT'o 3HaueHMsS KoIa BaTloJIOBKaA.

Ha npmeMHOM CTOPOHE PaCHMPEeHHHBE 3aT'OJIOBKM IOJIXHH oOpabaTHBaTbCsa B
TOM IIOpAIIKe, B KaKOM OHM CJIeOy T B MHCTPYKLIUNM. Fcam MHCTPYKUUA
conmepxuT 6OGojiee 30 pacuMpPeHHHBIX 3aT'OJIOBKOB, TO OHa CUMTAEeTCHd
omMOOUHOM M HYXHO Pa30pPBAaTb CEaHCOBOE COEIMHEeHMe, I10 KOTOPOMYy 3Ta
VHCTPYKUMS OBJI& HepernaHa.

IHajlee B TekKCTe IIpM ONMCaHuUM QopMaTa pPACULMPEHHEX 3aT'OJIOBKOB
UCHONB3YyITCA uaeHTubukaTopsl HEAD LENGTH m HEAD CODE. 31O
nompasyMeBaeT MCHOJb30BaHue nogier HEAD LENGTH + HEAD LENGTH EXT u
HEAD CODE + HEAD CODE EXT, ecsm HXT = 1. 3Barosoeku ¢ xomoMm 0 — 30
MOTYT IepelaBaTbcsa M B kopoTkoM (HXT = 0) u B pacumpeHHoM (HXT =
1) dopmare.

3.3 OnepaHObs MHCTPYKLUU

[lojle omepaHIOB COIEPXUT HOAHHEE MHCTPYKUMM. [IJMHa [IOJIS OIEepPaHIOB
ykaseBaeTca B OPR LENGTH wmiam OPR LENGTH EXT m xpaTHa dYeTHpPEM
okTeTaM. [Jia BHPAaBHMBAHMA TPaHMLE B KOHIE I[IOJA SalMUCHBAKTCH
HyJIeBEE OKTeTH. MakcuMaJibHas IOJaMHA olepaHmor — 262140 oxretr. Eciwm
MHCTPYKLMS IOOJDKHa COHNepXaThb 0OoJiee IJIMHHEIE IaHHBIE, MCIOJb3YITCSH
pacuMpeHHEEe 3aTOJIOBKU.

dopmMaT MOJIS ONEePaHIOB OINpPpelesyiseTCs OTIEeJIbHO IOJIsS KaXIOM MHCTPYKIUM.
3.4 dopmMmaTH azmpeca

19 HEemoCpeICTBEeHHO MNOIKJIUEHHHX K IJiofasnbHOM ceTu I1Pv4 y3J10B
ONpemeJieHH CcJlenylmye HoMepa GopmaTa ampeca:

N 4-0-0 (4)
Ne 4-0-1 (4-1)
N 4-0-2 (4-2)

CoorBeTcTRyIMe QopMaTH 128-pas3pAXHBEIX aOpecoB:
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OKTETH
+0 +1 +2 +3
Fot—t—t =ttt -ttt -ttt -ttt -ttt —F—t—F—t—F—F—+—+
O: |01 0 010 0]0 O] CroBognHoOe |
Fot—t—t =ttt -ttt -ttt -ttt -ttt —F—t—F—t—F—F—+—+
4: | CrobogmHoe |
Fot—t—t =ttt -ttt -ttt -ttt -ttt —F—t—F—t—F—F—+—+
8: | CroBonHoe | Anpec IP |
Fot—t—t =ttt -ttt -ttt -ttt -ttt —F—t—F—t—F—F—+—+
12| Anpec IP | A@mpec JIOKaJIbHOVM [IaMATHU |

T et S e e S s T e R Akt T

T et S e e S s T e R Akt T

O: |01 0 0|10 0]0 1] CeoBomHoe |
Fot—t—t =ttt -ttt -ttt -ttt -ttt —F—t—F—t—F—F—+—+
4: | CrobogmHoe |
Fot—t—t =ttt -ttt -ttt -ttt -ttt —F—t—F—t—F—F—+—+
8: | CeoBomHoe | Anpec IP
Fot—t—t =ttt -ttt -ttt -ttt -ttt —F—t—F—t—F—F—+—+
12 Anpec IP | Anpec JIOKAJIbHOM IIaMATHU |

T et S e e S s T e R Akt T

T et S e S s L e R Akt Tt

O: |01 0 010 01 0] CeoBomHoe |
e et L e e e St e
4: | CrobogmHoe |
e et L e e e St e
8: | Anpec IP |
e et L e e e St e
12 Anpec JIOKaJIbHOM [aMsaTU |

T et S e S s L e R Akt Tt

CsobognHOE

He mcnojspsyeMele NPOTOKOJIOM OMTEHL.
Anpec IP

BanmaeT ampec y3Ja B rnJjobajbHOM ceTm IPv4.
Anpec JIOKAJIbHOWM IIaMATHU

OnmcaH B nyHkTe 2.1.
Y3JBl OaHHOTO TMIla OODHO3HAUHO olpenesdarnTtcd no IP-anpecy. [usa
B3aMMOINENCTBMA C aIpecaMM INAaHHOT'O TUIa OaHHEM IOOKYMEHT OIpenejideT
TCP. IIng nepemauyM MHCTPYKLUMM, He TpebOyolMxX NOOTBEPXIEHUSI,
nonyckaetrcda mcnombsosaHme UDP. BrmimemnenHele IANA noptel TCP m UDP -
2110. 3ToT mOpPT IOOJXeH OBTbH OTKPHT OJIS IpueMa. VHUIUMPYIMUA
yCTaHOBJIeHMe coenuHeHus TCP maM OCyHMEeCTBIAKRIMM Iepelady nakeTa UDP
y3eJl MOXEeT MCIOJIb30BaTh JI0OOM HOpPT. JomyckKaeTcsa MCIOJIb30BaHUE
MHOXECTBEHHBIX coenuHeHur TCP C MyJibTUIIJIEKCUPOBAHUEM.

4 TlooTBepXIeHMEe MHCTPYKLUUM

VHCTPpYyKUMM NPOTOKOJIa HOEJIATCHA Ha IOBa TuIla:

(1) VYopasjdomme MHCTPYKLUMUM, epelaBaeMee Ha ypoBHe UMSP

(OPCODE = 1 - 112).
(2) MHCcTpykKUMM oOMeHa Mexny VM (OPCODE = 128 - 253).
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ObpaboTka IOBYX TUIIOB MHCTPYKIMM pas3jMUaeTCs CcJeldyllnM obpas30oM:

O Iloje mpmeHTHMOMKATOPA 3anpoca REQ ID B MHCTPYKLMAX NEPBOTO THUIIA
dopMMpyeTCsa MNPOTOKOJIOM, IJIA MHCTPYKLMI BTOPOTO Tuma — VM.

O IIlpoTokOJI HmOoJIXeH aHanmm3upoBaThb nojie REQ ID m comocTamjasaTb e€Tro C
nepemaHHEMM pPaHee MHCTPYKUMAMU IIPM IOpMEeMe OTBeTa Ha MHCTPYKLUM
IIEPBOTO THUIIA

O IIpOTOKOJ He IOJIKEH aHaam3upoBaThk nojsie REQ ID npm npmMeMe OTBETOB
Ha MHCTPYKLUMM BTOPOTO Tuna. OTBETHAS MHCTPYKLMUSA IPOCTO
nepepmaerca VM.

VHCTPpYyKUMM OOONTBEepXIeHMS MMelT oje ASK parHoe 1. 3TO oO3HaudaeT,
UTO B 3arojioBke npmucyrcrByeT nojie REQ ID. B nosie REQ ID
3anMCcHBaeTCA 3HadeHMe, B3ATOe U3 NOATBEepPXIaceMOM MHCTPYKLIMM.
VHCTpYyKUMA HNOOTBEPXIOEHMA He TpebyeT NOOTBEPXICHUA.

K mpoTokoJsiy Ha y3Jjie MOTYyT OBTbh NOIOKJIUEHH HeCKOJIbKO VM. Kaxmasa VM
MOXeT paboTaThb B CBOEM aIpPEeCHOM MNPOCTPaHCTBE. VIOeHTUOMKATOPH
3alIpoOCOB OJid pas3sHelX VM MOT'yT coBhNamaThb. [Io3TOMYy MHCTPYKLMA
UOEeHTUOMUIUPYETCS O ABYM INOJIAM:

O wuneHTudmrarop ceccum SESSION ID, KOTOPEM CBA3aH C OINpPEeNeJIEHHOM
VM;
O wmmeHTMdukaTop 3anpoca REQ ID.

4.1 RSP, RSP _P

Nucrpykunu «llonTeepxnmeHue» (RSP) u «llonoTBepxIceHME NPOTOKOJIAM
(RSP _P) wmmMenT OOMHAKOBEM QopMaT. OTiaMUMe TOJIbKO B KOIE OIepalNu:

OPCODE = 129/1 ; coorBeTCTBeHHO njs RSP/RSP P

ASK =1

PCK = %01/11

EXT = 0/1

CHN = 0

OPR LENGTH = 0/1

SESSION ID u REQ ID - 3HaudeHMs OepyTCHa U3 HOOTBEpXIaeMol
N N VHCTPYKLMUM .

OnepaHmOeL:

2 OKTeTa: OCHOBHOM KOJI BO3BpaTa.

2 OKTeTa: JIOINOJIHMUTEJILHEIM KOI BO3BpaTa.
Heobsa3aTenbHEM pPaCUMPEHHBM 3aT0JIOBOK:

_MSG - comepXxmT MNPOM3BOJIBHOE ONMCaHME OmMOKMU.

MHCprKLU/[FI tes OIIepPaHIOBR MCIIOJBE3YyeTCHAd IOJIA IIOJIOXMTEJIBHOI'O
IIoOgTBEepPXIOCHMA . OHa DBKBMBAJIEHTHA HYJIEBBIM 3HAYEHMAM II10JIA OCHOBHOI'O U
JOIIOJIHNTEJIBHOI'O KOIJOB BO3BpPaTa

HysneBol OCHOBHOM KOI BO3BpaTa BCeIr'la T'OBOPUT O TOM, YTO MHCTPYKUMS
YCIIEHO BEHIIOJIHEHA . J[OTIOJIHUTEJIEHEY KOI BO3BpPaTa MOXET UMETH
HEeHYJIeBOe 3BHaueHUEe.

VHCTPYKIMSA C HEHYJIEBEHIM OCHOBHBIM KOJOM BO3BpPaTa MCIOJIb3yeTCcs IJisd
OTPMLATEJILHOTO HoaTBepxIeHMsa. OCHOBHOM KOI BO3BpaTa OIpemejiseT
KaTeropuin OmMOKM. JOMNOJIHMTEJIbHEM KOJ BO3BpaTa MISHTUOUIIMPYET
OmMOKY .

NucTpykumsa RSP dopMmmpyeTcda no 3anpocy VM. Komel BO3BpaTa Takxe
IOOJIKHEL OBITH I[IOJIydeHEl OT VM. EcCiaM OpOTOKOJI HE MOXET IOCTaBUTb IO VM
VHCTPYKUMD, TPpelOy lyl NOOTBEPXIOEHMUSI, OH CaMOCTOATEJIbBHO (opMHUPYyeT
oTpHuLaATEeNIbLHOEe NonTBepXneHme RSP.
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Nucrpykumsa RSP P Bcerma ¢opmmpyeTcs Ha ypoBHe UMSP. EcCiM OpOTOKOJI
HE MOXeT OINpeleliMTh Ha Kakyl MHCTPYKUMDO nepernaHa RSP P, oH mpocTo
ee oTOpaceRaeT.

4.2 SND CANCEL

[Ipy nepenade IOJIMHHEIX QPaTrMeHTUMPOBAHHEIX MHCTPYKUMM MM TPaH3aKLUUM
MOXeT BO3HUMKHYTbH HGO@XOJIMMOCTE) OTMEHEI Ileperady I1ocJjie TOI'O, Kak
YacThb IOaHHHX YXe IepellaHa M 3aHuMaeT Oybep Ha NPUMEMHOM CTOPOHE.
[lpoTOKOJI HmpenmycMaTpMBaEeT OJIS 2TOTO MHCTPYKUMID «llepemaua oTMeHeHa»
(SND_CANCEL) . OTa MHCTPYKLMSA MMEEeT CJlefyllye 3HaUYeHMA I[OJIeN:

OPCODE = 2

ASK = 0

PCK = %$b01/10/11

EXT = 0/1

CHN =1

OPR LENGTH = 1

SESSION ID - 3HauyeHMsa GepeTca U3 OTMEHAEMOM LeNOYKM.

CHAIN NUMBER - HOMep OTMEHAEMOM LeNOYKU
INSTR NUMBER - Bcerza MMEeT HyJIeBOE SHAUeHUE
OnnepaHmOmL:

2 OKTeTa: OCHOBHOM KOJI BO3BparTa.

2 OKTeTa: JIOMNOJIHMTEJILHEM KOJI BO3BparTa.
HeobgazaTenbHBM pPaCHIMPEHHBM 3aT0JIOBOK:

_MSG - conmepxmT MNPOM3BOJIbHOE ONMCaHMe OIMOKM.

VHCTPYyKLUMSA MCIOJb3YyeTCHd IOJid OTMEHBE YaCTMUHO IIepelNaHHOM TpaH3aKLUUMn
U OParMeHTVMPOBAHHOM MHCTPyKUuM. I[Ipr npueMme mHCTpykuum SND CANCEL
BCe paHee NPUHATHE IaHHBIE M3 DTOM LENOUKM OTOPaCHBAlTCH.

5 VYnparJjeHMe 3alaHUAMU

YopaBJieHMe 3aIaHMAMM BKJKUaeT B cebd caenywoume QyHKIMNM:

O MHMUMMPOBAHME U 3aBeplleHVe 3andaHUN;

O MHMUMMPOBAHME U 3aBeplleHMe 3anad;

O OTKpHITME U 3aKPBITME CEaHCOBLBIX COEOMHEHUN;

O KOHTPOJIbL aKTMBHOCTMU Yy3JIOB.

Insa ynpaBJieHMsa 3alaHMsAMM MCIOJb3YKTCS MHCTpykumm ¢ OPCODE 1 - 112.

3TV MHCTPYKLUMM IOOJIXHBE IepenaBaTbcsa uduepes TCP. lMcnomesosaHme UDP He
OOIIYCKAaeTCs, OaXe eCJHM MHCTPYKLUUS He TpeOyK T NONTBEPXISHMA.

UMSP onmpaeTcda Ha MOLEJbE C LEeHTPAaJNIM30BAHHEIM YIPABJEHMEM OTIOEJIBHOTO
3amaHusg. 3TO CBA3AHO C TeM, UYTO YyIpaBJIeHME CCHUJIKaMM B
OelleHTPaJIn30BaHHOM CUCTEMe He NpelcTaBJjigdeTCcsa BO3MOXHEM. JliobOasa
3amada MOXeT B JI0OOM MOMEHT 3aBepPUIMTLCHS MM y3&JI MOXET
Iepe3arpy3uUThbCsa. B IelleHTpaliM30BaHHOY CUCTEME He CYUIEeCTBYEeT
cnnocoba, TapaHTUPYKRIETO OINOBEUleHMe OO0 3TOM BCEX OCTAaJIbHHEIX Yy3JIOB,
Ha KOTOpPBIX paboTaerT 3amaHMe. Tak Kak 3alaHMe NIPpOoNoJiXaeT
CylLeCTBOBATL — Ha TOM Xe& y3Jle MOXeT OHTb BHOBbL MHUUMMPOBAHA
OTHOCHAWAACHA K 3alaHM 3alada. JTa 3alada MOXET BBIOESJIMTH HOBHE
OIVHaAMMUEeCKMEe PeCypPCH. AIpeca OJid BHOBL BBIOEJIEHHHX PECYPCOB MOTYT
[IEpeECeKATbHCAa C aIpecaMM PecypCoOB, KOTOPHE CyWEeCTBOBAJIM Ha y3Jie€ IO
pecTapTa 3amauu. Ha IOpyTux y3Jjax MOTYT COXPAaHUTLCS CTapee
ykazarenu. dopMaJIbHO 3TO MOTYT OBITH KOPPEKTHHE yKaszaTem. B
OEeVICTBUTEJIbHOCTM OHUM OyIyT YyKaseBaTb Ha OpyIue o0BbeKTH . ClelcTBUEM
TaKOM CUTyalUUM MOXeT OBITb HeylNpabkligeMas paboTa IPUIIOXEHMUId.

UMSP pemaeT 3Ty 3amady CJIeOyolMM oOo0pasoM:
O OH HO3BOJIAET TOUHO ONPEemesiMTh y3&Ji, Ha KOTOPOM 3amada Owia

3aBepleHa,
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O ecnm 3ajaya Ha y3Jie 3aBeplmaeTcsd OO BaBepleHMI 3alaHusa, o0 BToM
OTIOBEWAKT BCE Y3Jbl, Ha KOTOPHIX BEIIOJIHIETCHA 3aIaHUIO,

O He @momnyckaeTcsda HOBTOPHAaS MHMUMAJIM3ALUMS 3aldadM Ha y3Jie IO Tex
I0p, INOKa BCE OCTAaJIbHEIE Y3JIBl HEe [OJIydaT COOOmeHMe O 3aBeplleHUMr
[IepBOM 3amadn.

[IpoToKOJI He ymnpaBJfgeT ykKaszsaTenaMmr. KOppeKTHOCTh yKasaTeJeM
KOoHTponupyeT VM. [Ina sToro VM HOJIXHBEI MMETH aApPXUTEKTYPY, B KOTOPOU
128 - paspsganHele ykKa3aTenM M ykas3aTedM Ha IOMHaAMUUecKMe OOBEeKTEH
XpPaHATCsa B CIelMaJlbHBEIX ofbJjlacTax namMaru. [Iporoxkos coobmaer VM o0
y3Jlax, Ha KOTOPHEX 3aladuyM 3aBepumiyM CBOK pabory. VM mojikHa CIOeJaTh
BCe yKaszaTeJlM, OTHOCAIMEeCsa K TaKMM 3aladaM, HeIeWCTBUTEJLHBEIMM. 3TO
IPUBOIUT K BOSBHUMKHOBEHMIO MCKJIIOUMTEJILHEIX CUTyalUuUM OpU oOpalleHUM 10
STUM yKasaTensaM. ECauM NOpUIIOXeHMe NpelycMaTpuBaeT obpaboTky
VCKJIIOUMTEJIbHEIX CUTyalluii, OHO COXpaHseT CBOK paboTOCIOCOOHOCTL.
VHaue OHO aBapMMHO 3aBeplmaeTcsa. Takoe pelleHMe IIO3BOJISeT MCKIIUUTH
HeyoparjgeMyln paboTy NIPUIIOXEHUN.

Iiia pelleHMda yKa3aHHBIX BONPOCOB Ha ypobHe UMSP @mjid KaXOor'o 3alaHud
onpenejysgeTcsa ys3eJl, KOTOpPHM OyIeT ynpaBJATb 3aXaHueM. TakKoy yszel

HaszwBaeTcsa Job Control Point (JCP). 3To0 MOXeT OBITHL TOT Xe& y3eJ, Ha
KOTOPOM MHULUMMPYETCS =BalaHume, Jnubo B3TO MOXeT OBTb IOPYyI'OM,
ClleliMaJibHO BHIIOEJIeHHHM Yy3eji. OcHoBHasa OQyHKUMS JCP — OTCJIeXMBATh

VMHULMAIM3AUMIO M 3aBeplleHVsa Bamad 3amaHusa. KpomMe 3TOTIO BHIOEJIEHHBMU
yzes JCP MOXeT MCIOJIb30BATBHCHA IJIS LEHTPAaJIM30BaHHOM UIOEHTUOMKALIUM
[I0JIb30BATEJIEM M BallUTH OT aTak.

Oiia ynpaBJIeHMS 3alaHMAMM M 3aladaMy OIpPEeneJIeHBl CJIeOYKIMeE
UOEHTUGMKATOPEHL :

O KaxnmolM aKTMBHOM Bamade Ha ya3Jjle NpucBamBaeTcs JIOKAJIbHBIM
Nneutudukarop 3Banmaum (Locally Task Identifier - LTID). HOiuHa
LTID paBHa IJjiMHe azpeca aMaTM, YyCTaHOBJIEHHOM IJid y3Jja. B
KaxIOell MOMeHT BpeMeHU Bce LTID Ha y3Jle DOJIXHa MMEeTbh YHMUKAJIbHEE
3HaueHusa. [jId BHOBb MHULUUMPYEMEIX 3aIad OOIYCKaeTCsd
ycTaHasmuBaThs LTID, MCHOOJIL3OBAHHEIE paHEee B yXE& 3aBeplIeHHBX
3amadvax.

O KaxnmoM szamade 3azmaHusa JCP npucBamBaeT YonpaBadouuy VaoeHTUOUKATOP
Bamaum (Control Task Identifier - CTID). Ero mivHa paBHa OJMHE
ampeca JIOKaJIbHOM naMaTtu Ha ysje JCP. B kaxXOell MOMEHT BpPEMEeHU
Bce CTID uHa JCP pmoJixHa MMEeThb YHMKAJIbHEIE 3HaUeHMdA. B oTjaMume OT
LTID ma BebOOp 3HaueHmsa CTID HAKJIAIBBAKTCH HEKOTOPHE
OT'PaHNYEHNHA .

O Kaxmor 3alaue IpucBauBaeTcsa ['JofalibHEM MIeHTUbGMKATOPR 3amauu
(Globally Task Identifier - GTID). GTID mmMmeeT Takom xe o¢opmMar,
Kak M 128 — pal3ps4alHBM amgpec NaMAaTy OJd y3Jjla. B HeM ampec
JIOKAJIbHOM HaMATK 3aMeHeH Ha LTID.

O Iynsa BajaHuMsa ycTaHaBJIMBaeTcsa ['JofalibHHEM MIeHTUbGMKATOPR 3alaHus
(Globally Job Identifier - GJID). GJID ycCcTaHaBJIMBAETCS Ha y3Je
JCP. GTID mmMmeeT TaxkoM xe QopmaT, kak u 128 - pal3panHeElM ampec
namaTu nysg JCP. B HeM ajpec JIOKaAJIbHOM HnaMsaTu s3ameHeH Ha CTID
nepBOY (MHMUMMPYIEW) 3amauu s3ajdaHmsa. GJIID uMcrnojb3yeTcs B
npoluenype yCTAHOBJIEHMSA CEAHCOBOIT'O COEOMHEHMSA IJid ONpPeleJIeHUS
JCP, KOTOpPHM yNpaBJISeT 3alaHUeEM.

LTID  CTID 3ammMcCHBAKRTCS B MHCTPYKUMSAX B MoJie miauuHou 2/4/8 okTer.
Eciv B MHCTPYKUMM BEIOEJIEHHOE NIOJI MIOEeHTUdMKaATOpa [IoJe IJIMHHEee
nneHtTupukaropa, To LTID (CTID) 3anmMceHBaeTCsa B [IOCJIeIHME OKTETH. B
HadaJibHEIE OKTETH IOJIKHO BaNMCHEBATHCHA 3HadeHme (0. EcamM OpUHATHEMN
nnentupuxkartop LTID (CTID) kopode ampeca aMaTK, OH IOOJDXKeH OBTh
IOOIIOJIHEH CIepeny HeOOXOOMMBIM UMCJIOM HYJIEBEIX OKTET.

GTID m GJID 3amnMcCHBAKTCHA B MHCTPYKUMAX B II0Jie IJMHOM 4-16 okTerT.
[lote FREE B »TuUX UIOeHTHOMKATOPAX HEe IPUCYTCTBYyeT (CM. cexumio 2.1).
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CumMTaeTcsa, UTO OHO COCTOMT M3 HYJIEBHX OKTeT. JJIMHA Mﬂ@HTM@MKaTOpa
oInpeneljideTCd 10 3ar'OJIOBKY ampeca.

[Ipy nepenaue mHCTPpykuum CONTROL REQ, TASK REG and SESSION OPEN
NPOTOKOJ MCIOJIb3yeT TalM-ayTH. BeJMuMHa TalM-ayTa yCTaHaBlIMBaeTCs
caMMM y3JIOM U HOJIXKHa OBITH GOJiblle TpexX MHTepPBaJIoB MaKCHMaJlbHOT'O
BpeMeHMU Iepemaul IaKeTa Ha TPaHCIOPTHOM ypoBHe. Ha TalM-ayT He
BIMAET BpeMs OXMIaHUS B odepenM K TPaHCIOPTHOMY YPOBHD.

5.1 HVHMUMaLMa BamaHmud

3amaHre OTHOCUTCSH K BHIIOJHAEMOMY Ha VM NOPUIIOXEHMI [IOJIb30BaTeJIsd.
Numumanuma sazmaHma UMSP MOXeT NPOM3BOOMUTHECA MIM OODHOBPEMEHHO CO
CTApPTOM IIPUJIOXEHMUS IIOJIb30BATEJIA MM B IIpolLecce ero paboTH.

BMecTe C 3amaHMEM Ha y3Ji€ VMHUIMVPYETCS COOTBETCTRYyWIAS €My 3amada.
3T7oM Bajade npmceamBaeTcsa LTID.

Ecau nma JCP BeiOpaH y3eJI, Ha KOTOPOM SBaTPYyXEHO NPUIIOXEHUE
II10JIb30BaTEJIA, BOIIPOC VHUMIMAJIM3AllMM 3aldaHUMAd JIEXMT BHE I'PaHUI]
CeTeBOoro NPOTOKOJA.

Ipyron y3eJl MOXeT OBTh BHOpaH B kauecTBe JCP HO cClenyolyMm
IpMYMHAM :

O y3eJ MHMUIMAUMM BaOaHMA [IOOKJINUEH K CETM [I0 HUBKOCKOPOCTHOMY WIIN
[IePEerpyXEeHHOMY KaHaJly. [0 TakoMy KaHaJly HEeXeJIATEeJIbHO IIepenaBaThb
yhnpasagomuuy Tpadux.

O VYs3esn He uMeeT BHUUCIAMTEJILHBIX BO3MOXHOCTEM IJiS BeIeHUS
yIpaBIaoLmx TabJunL.

O Tpebyerca mmeHTUOMKALMA Ha CIHEMAJIbHO BEIOSJIEHHOM Yy3Je.

Ecnu nns JCP BuOpaH OpPpyToM y3eJl, TO MHUIMMPYIIMM 3alaHue y3eJl
OOJIKEH 3aperucTpUpoBaTh CBOe 3amaHme y JCP.

5.1.1 CONTROL REQ

Nucrpykuma «3anpoc ynpasjieHusa» (CONTROL REQ) nepenmaeTcsa OT
MHULMMPYyRIWEeTO 3alaHMre y3Jjla K JCP gpyroro ys3ja. VMHCTpyKUMA MMeeT
crenypuMe 3HAUEeHUS I[IOJIeM:

OPCODE
PCK =
CHN
ASK =
EXT = 0/1
OPR_LENGTH = 2/3 ; BasBmcuT oT nymusl LTID.
REQ TID - 3HaueHMe YyCTAaHABJIMBAETCH MNPOTOKOJIOM Yy3Jjla OTIPAaBUTEJIS U
3aTeM IIepelaeTcsa B OTBETe.
OnnepaHmOeL:
4 okxTeTa: Npoduib HapaMeTPOBR YIPAaBJIEHMS. ITO IIOJIe UMeEeT
crenymommmi GopMarT :

=3
b00

= O o°

OMTEL

0 1 2 3 4 5 6 7
+———— +———— +———— +———— +———— +———— +———— +———— +
| |
+ JOB_LIFE TIME +
| |
+———— +———— +———— +———— +———— +———— +———— +———— +
| CMT | 3Bapes3sepBUPOBAHO | VERSION |
+———— +———— +———— +———— +———— +———— +———— +———— +
| 3ape3epBUPOBAHO |
+———— +———— +———— +———— +———— +———— +———— +———— +
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JOB_LIFE_TIME

2 OKTeTa. BpeMsa XM3HM 3alaHMa B CekKyHIax. 3HaudueHue 0
yKaseHBaeT, UYTO OTPpaHMUEeHMEe BPEMEHM XU3HU He OynerT
MCIIOJIB30BaTHCA.

CMT

1 BuT. djIar MCIHOOJIBL30BAHMSA HecKOJNbkMx JCP. 29To mnoje
3apes3EepPBUPOBAHO OJid OyOymero paculMpeHMd NOPOTOKOJIA.

VERSION

1 oxTeT. HomMep Bepcum mnpoTokojia UMSP. IOJIXHO MMETH
3HadeHue 1.

3ape3epBUpPOBaAHO

3 + 8 6buT. Bce OMUTH JOJIXHBEI OBHITH yCTaHOBJIeHH B 0.

4/8 oxTeT: JIOKAJNBbHBEM MIASHTUOMKATOP 3amaum 3amaHwsa LTID,
YCTAHOBJIEHHBIY Ha MHUUMMPYOIEM 3aXaHue y3Jie
(mocelaUIMM 2TY MHCTPYKLMIO) .
Heobsa3aTesbHEIE paCUIMPEHHBE 3aT0OJIOBKU:
NAME - JUwMmda z3amaHua. VMg 3alaHMa yCTaHaABJIMBAETCS OIOMH pas U
N He IOOJDKHO M3MEeHSTLCS B IaJibHEeNIeM.
_INACT TIME - Bpemsa HEAKTUBHOCTM y3Jjia (CM. cexumo 5.7).

Ha npmeme wmHcTpykumm CONTROL REQ JCP npoeepsgeT 3Hauenme LTID us
[IOJIyYEHHOM MHCTPYKLMM M IeJlaeT clenyllee:

(1) Ecoim yszes, koropewt nocjaji CONTROL REQ, yxe 3aperuMcTprpoBall Ha
JCP akTmMBHOEe 3amaHme ¢ TakuMm LTID, nOOCHIJIAaeTCsS YyBeIOMJIeHME 00
aABapUMHOM 3aBEepUIEHUM 3apeTrMCTPUMPOBAHHOTO 3aImaHusa, KaK ONMCaH B
pasnejyie 5.5.2. Ilocje »TOTO MOCHJIAETCS paspelleHMe Ha COo3JaHue
HOBOT'O 3alaHus.

(2) Ecam yseJyl He MMeeT 3apelMCTPMPOBAHHOI'O 3alaHMa C IIOJIyUYeHHBIM
LTID, paspelueHMre Ha CO3IaHMe HOBOTO 3aIaHMsa IIepelaeTcd cpasy.

Ecmm JCP nonrTBepXmaeT ylhopaBJIeHMEe, TO OH IIpelaeT MHCTPYKLMD
CONTROL CONFIRM, wmHaue CONTROL REJECT.

5.1.2 CONTROL CONFIRM
Nucrpykuusa «llooTerepnuThk yopabJeHue» (CONTROL CONFIRM) nepenaercsa

orT JCP 1myg HDOJIOXUMTEJILHOIT'O OTBeTa Ha CONTROL_ﬁEQ. CONTROL CONFIRM
VMeeT CcJienyiouyme 3HAaUYeHMS I10JIeN:

OPCODE = 4

PCK = %b00

CHN = 0

ASK = 1 ; VHCTPYKLUMIO HE HYXHO IIOIOTBEpXIaTb. ITOT (Jjlar yKasbHBaeT

Ha HaJamuume nojgsa REQ ID.
EXT = 0/1 N
OPR LENGTH = 1-4 ; 3aBumcuT oT namuHel GTID.
REQ:ID — 3anmMceiBaeTcsd 3HauveHme m3 mHCTpykumum CONTROL REQ
OnepaHmOhL:
4-16 oxreT: GJID, NpMCBOEHHHM 3amaHuio Ha JCP.

llepenava mHcTpykumum CONTROL REQ normpasymMeBaeT 3anpoC Ha yHIpaBJlleHue

M 3anpoC Ha MHMUMAUMD 3adaduu. [lpucBoeHHEM 3azadve CTID gaBudgeTcsa
yacTbio GJID (moJjie ampeca JIOKAJIbHOM IaMsaTH) .
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5.1.3 CONTROL REJECT

Mucrpykuma «OTKJIOHMTE yhnpasjeHue» (CONTROL REJECT) mnepemaerTcsa OT
JCP mna orpuuarTesbHoro orBeTa Ha CONTROL REQ. CONTROL CONFIRM
UMeeT cJenyolMe 3HaYeHUS IIOJIeN:

OPCODE = 5

PCK = %b00

CHN = 0

ASK = 1. VHCTPYKLUMIO HE HYXHO INOINTBEPXIaThb. ITOT (QJlal' yKasbBaeT
Ha HaJauume noJjsa REQ ID.

EXT = 0/1 N

OPR_LENGTH = 1/2 ; BaBUCUT OT HaAJIUUMS B MHCTPYKLUUM [IOJS

IapaMeTpoOBR yIpPaBJIEHUS.
REQ ID - szamnmuceiBaeTcd 3HauveHue m3 mMHCTpykumm CONTROL REQ
OnnepaHmOmL: a
2 oxkrera: OCHOBHOM kOI BO3BpaTa. 3HaueHMe (0 He »JomnycKaeTcs.
2 okTeTa: JONOJHUTEJNILHEM KO BO3BparTa.
4 oxkTeTa: I[podbunb napaMeTpPoOBR yIpaBJeHusa (cMm. cexkumwo 5.1.1),
KOTOPBEE MOI'yT OBITH IpenocrTanjeHsl JCP. JaHHOe 1oJie
ABJISeTCS HeoOAa3aTeJIbHBEIM.
HeobgazaTenbHble pacllMPEeHHBIE 3aTOJIOBKIU:
_INACT TIME - Bpemsa HEaAaKTMBHOCTM y3Jjia (CM. cexumio 5.7).
_MSG - conmepxmuT MNPOM3BOJIbHOE ONMCaHMe OIMOKM.

5.2 HVHMumManmsalumsa saladun

3amaHMe OIHOBPEMEHHO BHIIOJIHAETCHS HAa HECKOJIBKMX y3Jia. Ha kaxioMm
y3Jle OOJIKHA OBTb MHULMAJIM3MPOBAHA COOTBETCTBYNIAS eMy 3amada.
OmHOMY 3alaHMI0 Ha y3JIe COOTBETCTBYeT TOJIbKO OIHAa 3amauda. Kaxmasa
3amava MoxeT OhHTb CBS3aHa TOJIBKO C OIHMM 3adaHMeEM.

Ha coszpaemeM 3amaHMe y3Jle 3alada MHUUMMPYETCS BMECTE C 3alaHMEM.
Ha ocTaabHBEX Yy3JlaxX 3allada MHULIUMPYEeTCHd IIPM IIOJIYyUYEeHMM IIepBOI'O
3anpoca Ha yCTAaHOBIJIEHME CEaHCOBOI'O COEIOMHEHMS, COOTBETCTBYKRIETO
3a0aHM. 3anopoC Ha yYyCTAHOBJIEHMSA CEAHCOBOI'O COEOMHEHMSA COIOEPXUT
GJID. GJID comepxutr anmpec JCP. Ilima cTapTa 3amadyM HYXHO IIOJIYUYUTHb
pazpeumernre oT JCP. Ecim 3amnpoCc Ha YyCTAaHOBJIEHME CeaHca NOCTYyNMJI OT
y3Jyia JCP, sanpaumMBaTh pal3pelleHMe He HYXHO.

5.2.1 TASK REG
MHCTpyKLUMA «3apermucrpupoeaTs 3amady» (TASK REG) nepemaeTcsa OT
MHULIMMPYyRWEeTO 3ajauvy y3ja kK JCP ymaljleHHOTO y3Jja. VHCTpyKUMS MMeeT

cllegyrumme 3Ha4YeHUA IoJIeN :

OPCODE = 6/7/8 ; Ina nnuue nojyia CTID 2/4/8 oxkrTera

COOTBETCTBEHHO.

PCK = %b00

CHN = 0

ASK = 1

EXT = 0/1

OPR _LENGTH = 2-8 ; 3Basucur oT muuHu GJID, GTID m LTID.

REQ ID - 3HaueHMe YyCTaHABJIMBAETCH MNPOTOKOJIOM Yy3Jjla OTIPAaBUTEJIS U
3aTeM IIepemaeTcsa B OTBETe.

OnnepaHmOmL:

2/4/8 octets: CTID zamauM, KOTOpas MHMLMMPOBAaJA 3alaHue.
CTID aBjuaeTcda dYacTbiw GJID M3 MHCTPYKLUM
SESSION OPEN.
4-16 okxTeT: GTID, NPMUCBOEHHHII Ha UHULUMPYWOIEM CeaHCOBOe
coenmuHeHue y3yie. GTID dopMmpyeTcda M3 ajgpeca
OoTHnpaBUTENIA (Ha TPaHCIOPTHOM YPOBHe) u nojs LTID
nECcTpykumm SESSION OPEN.
2/4/8 oxrTer: LTID, yCTaHOBJIEHHH Ha MHMIMMPYOIEM 3arady
y3Jjie (IochUlalilyMM BTY MHCTPYKIIMIO) .
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Heobsa3aTesibHEE pPaCHIMPEeHHBEE BaTOJIOBKU :
_INACT TIME - BpeMmsa HEAKTUBHOCTM y3Jjia (CM. cexumo 5.7).

Mucrpykumsa TASK REG mojpkHa MHOCBUIATHCHI, TOJIBKO €CJM 3amada C
3amaHHeM  GJID Ha y3Jjle He MHUIMMPOBAaHAa.

JCP monTBepXxlaeT MHULIMALMIO BaladM OPpU COOJIOEHUM CJeNYIIMX
YCJIOBUM :

(1) 3amaua c noJjydeHHHM GTID yxe Oblla 3aperucTpeupoBaHa Ha JCP
(2) 3amaua c LTID nnsa ysJjla, MHMUMMPYOIET'O 3alaudy, He Oblla
3aperucTpMpoBaHa.

Bo Bcex ocTasbHEX ciydasax JCP He HNOOTBepXIOaeT 3alady.

Ecan JCP moaTBepxnaeT 3anady, OH nepemaeT mHCTpykumio TASK CONFIRM,
nnaue TASK REJECT.

5.2.2 TASK CONFIRM
NHCcTpyKkUMsa «IlonTBepamThb 3amauy» (TASK CONFIRM) nepenaetrcsa ot JCP

B KauecCcTBe IIOJIOXMTEJIbLHOI'O OTBETA Ha TA§K_REG. TASK_CONFIRM MeerT
clenmyniye 3HaAUeHUS I10JIeN:

OPCODE = 9

PCK = %b00

CHN = 0

ASK = 1. VMHCTPYKLUMIO HE HYXHO INOOTBEPXIAaThb. OTOT Qjar ykas3bBaeT

Ha HajJmume noJjsa REQ ID.

EXT = 0/1 N
OPR_LENGTH = 1/2 ; 3aBucur ot zmymuer CTID.
REQ ID - 3zammceBaeTCd 3HauveHue u3 uHCTpykumy TASK REG
OmnepaHmb : N

4/8 oxTeT: CTID npucCBOEeHHBIM 3amade Ha JCP.
HeobaszaTesibHEIE PACUWMPEHHBE 3aT'OJIOBKU:

_JOB NAME - 32TOT 3aT0JIOBOK COHNEPXUT MMS 3anaHud.

5.2.3 TASK REJECT

Mucrpykuma “OrkjoHMThE 3amady” (TASK REJECT) nepemaerca or JCP minsa
OTPULATEJILHOTO OTBeTa Ha MHCTpykumioo TASK REG. TASK REJECT umeer
clenyple BHAUYeHUS I[IOJIeM:

OPCODE = 10

PCK = %b00

CHN = 0

ASK = 1. MHCTpyKLUS He TpebyeT MNOATBEPXIeHUS. IToT (jar

yKaseBaeT Ha Haauume nojssa REQ ID.

EXT = 0/1 N
OPR LENGTH = 1
REQ:ID — 3HaueHue Oepercsa m3 umHCTpykumm TASK REG
OnepaHnoer: N

2 okTeTa: OCHOBHOM KOI BO3BpaTa. HyJjleBOe 3HaueHMEe He

oonyckaeTcs.

2 okTeTa: JONOJHUTEJILHEIM KOI BO3BPaTa.
Heobsa3aTesnbHEIE paCUIMPEHHEE 3aT0OJIOBKU:

_INACT TIME - BpeMmsda HEAKTUBHOCTM y3Jjia (CM. cexumo 5.7).

_MSG - comepXxmT MNPOM3BOJIBHOE ONMCaHME OmMOKMU.

5.2.4 TASK CHK
B uejax obecrneueHus 0e30MNaCHOCTM IIOJIYUMBIIMM 3alpoC Ha YCTaHOBJIEHUE

CEeaHCOBOTO COEIMHEHUS y3eJl, MOXeT NpoBepuTh y JCP MHUUNMPYOULMUI
COeIMHEHMEe y3eJI, axXe eciM 3alada yxe OblJla MHUMLIMMPOBAHA.
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Nucrpykuusa «lIporepurs zamauy» (TASK CHK) nepemaercs x JCP ot
y3Ja, NOJYyUYMBIIETO MHCTPYKLMUIO YyCTAaHOBJIEHMA CEaHCOBOTO COeIMHEHUS .
Bamauva ¢ 3amaHHeM GJID yxe QDoOJikHa CylleCcTBOBATH Ha y3Jje. dopmar
uncrpykunu TASK CHK cosmamaer ¢ TASK REG. OPCODE = 11. OreeT Ha
nucrpykurio TASK CHK JCP ¢opmupyeT aHaJIOTMYHO mucTpykumum TASK REG.

JCP nonreepxnaeT mHCTpykumio TASK CHK, ecim 3amauy C IIOJIYUYEHHBIM
GTID m LTID yxe zmaperucrpupoBaiuchb Ha JCP.

Mucrpykuusa TASK CHK gaBjsgeTcs ONLMOHAJILHOM OJIS y3Jla, He HABJILIEeIoCSd
JCP.

5.3 VYcTaHOBJIEHME CeaHCOBOTO COeIMHEHUS

CeaHCOBOE COeIMHEHME yCTaHaBJIMBAETCHd MeXOy IOByMd BamadaMy OIOHOT'O
3anaHr4a. CoeIMHeHMe YCTaHaBJIMBAETCHd 10 MHUIMaTUee VM u
UCHOJIb3yeTCda s OoOMeHa MHCTPYKUMAMM Mexny VM.

C OIOHVIM CE€aHCOBBIM COeIVMHEHVEM MOXET OBITHL CBSB3AaHO TOJIBKO OIoHa
3allaya Ha y3Jie. 3alauya MOXEeT VMMEeThb HECKOJIbKO COeIMHEHUMM C Pa3HBEMU
y3JdamMm. Mexny OByMS y3JlaMM MOXET CYIECTBOBATHL TOJIBKO OIHO
CeaHCcoOBOe coemmHeHme ¢ omHmuM GJID.

3anpoc Ha yYyCTAaHOBJIEHME CEaHCOBOI'O COEeIMHEHMUHI CONEepPXUT IJioOaJibHEM
uneHTudmraTop BamaHmsa GJID. Ecam y3eJs nojydaeT 3anpoc Ha
YCTaHOBJIeHMe coenmHeHud C¢ GJID, KOTOpOoro HEeT Ha IOaHHOM y3Jje, VM
IOOJDKHA CO3IOaTh HOBYK 3alady. Ecam 3amada yxXe MMEeTCs, HOBafg 3azada
He Cco3maeTcs.

CeaHCOBOE COEeIMHEHME HYXHO yCTaHaBJiMBaTb o TCP. Ilocjyie TOro, Kak
coeIMHEHMEe YyCTaHOBJIeHO, uepes UDP Bos3MOXHa IHepenada MUHCTPYKLMUM, He
TpeOyIUX MNOOTBEPXIEHME BHINIOJHEeHMA. OmHO coemmHeHme TCP mMorTyT
VCIIOJIbL30BaTh HECKOJIbKO CEaHCOBHX coenauHeHuMr. OIHO CeaHCOoBOe
COeIMHEHMEe MOXET MCIIOJIb30BaTh HECKOJIbLKO coenamHeHuy TCP.

[IlpoToxoyn ponyckaeT paboTy Oes3 yCTAaHOBJIEHMS CEaHCOBOTO COEOMHEHMA.
Y3eJ moJikeH MMeThb VM IO yMOJIUaHMK, KOTopad obecneumpaeT paboTy 0es
YCTAHOBJIEHUA COEIMHEHUS.

[Ipy yCTAHOBJIEHMM CEAHCOBOI'O COEIMHEHMS CTOPOHE DOIOBapmBawTcd 00
VCIIOJIb3YEeMOM Ture VM U MNOIMHOXeCTBe OQYHKUMM NpoTokoJia. CeaHcCoBOE
coenuHeHue UMSP mMoxeT ObITH HECUMMETPUUHBIM. OTO O3HAYAET, UYTO IBE
CTOPOHEL OOHOTI'O COE€IMHEHMA MOI'yT OBITb CBS3aHBl ¢ VM pas3HOTO TUlla U
IOONEPXVBATh pPas3HOEe MINOIMHOXECTBO (QYHKIMM OPOTOKOJA.

Eciu npu yCTaHOBJIEHUM COeIMHEHMsS MCIIOJb3yeTCcsd HyJieBoM Tumn VM, 3To
yKa3hBaeT Ha TIpynny VM (cMm. cexkuuio 9). Bepcus VM B 3TOM Cliydae
IOOJDKHA MMETB HEHYJIEBOE 3HAUEHUE.

lMpolienypa yCTAHOBJIEHUS CEaHCOBOTO COEIMHEHUd SBJISETCS MHOTOXOIOBOM
Y MOXET COomepXaTh OT OBYX OO BOCBMU MATOB.

5.3.1 SESSION_ OPEN
Mucrpykura «OTKPETE coemuHeHue» (SESSION OPEN) mcnonb3yeTcsa Ijid
VHULUMPOBAHMSA CEaHCOBOI'O COEeIMHEHMHd, U IPU YyTOUHEHUM [HapaMeTpOoB

COeIVMHeHMsa B IIpollecce nmajiora. OHa MMeeT cJenyllye BHaUeHUA IoJIen :

OPCODE = 12

PCK = %b00/%bll. B mepBOM MHCTPYKUMM (MHULUUPYDIESHK) SHaAUSHUES
2TOTO MoJia ycTaHoBJieHO B 3b00. Bo Bcex
nocyegymommx — %bll.

CHN = 0

ASK = 1

EXT = 0/1
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OPR LENGTH 6 — 11 ; 3aBucur oT njauuHe GJID m GTID.

SES§ION_ID - B mepBOM MHCTPYKLMM BTO IIOJIe OTCYTCTBYyeT. BO Bcex
IIOCJIeOYyKIIMX OHO COINEPXUT MIOEeHTUOMKATOP CeCCHuM,
YCTAHOBJIEHHBIM IIOJIydaTeJieM MHCTPYKLMU.

REQ ID — 3TO moJjie COOEPXUT MISHTUQUKATOP CeCCHUM, YCTAaHOBJIEHHEMN

N OTIPAaBUTEJIEM MHCTPYKLUM .
OnepaHmOhL:
2 okrera: Tun VM TpebOyeMell OT IIOoJiydaTeJid.
2 okTeTa: Bepcusa VM Tpebyemas OT HoJiydaTeJid.
4 oxrera: Illpodmne coemmuHeHMs, TpebOyeMbl OT IOJydaTessd
VMHCTPYKLUU .

2 okrera: Twun VM oTnpaBuUTesid.

2 okTeTa: Bepcumsa VM oTnpaBuUTesId.

4 oxrera: Illpodunbp coemmMHeHUs, NPelOCTaBJISEMHBIM OTIPaBUTEJIEM
VMHCTPYKLUN .

2 okTeTa: Ymcyio 256-0KTeTHHX OJIOKOB B Oydepe ("oxkuHe"),
BBEIOEJIEHHOM IJIS CeaHCa Ha CTOPOHEe OTIPaBUTEJIS 2TOU
MHCTPYkUMM (cM. pasmen 7.4). Hyseroe 3HaueHUe

omnpenesigeT OTCyTCTBUe Oybepa.
4-16 oxreT: GJID.

4/8 oxrTer: LTID samaumr, YCTAHOBJICHHHI Ha y3Jie — OTIpaBUTEJIE
MHCTPYkKUMM. OH MCIIOJb3YyeTCS B MHCTPYKLUUU
TASK REG.

Ecam Ttun m Bepcus VM, TpebyeMele OT MoJiydyaTeJisa, uMelT 3HaueHue 0O,
IPUHYMAKINMY y3eJI CaMOCTOSATEeJIbHO BHOMpaeT Tun VM m coobmaeT ero B
oTBEeTEe. YCTAHOBJIEHME COeIMHeHUsa 0e3 npuBA3kM k VM mim rpynne VM He
OONyCKaeTCcHd.

Bcero mpu yCTaHOBJIEHUM COEIMHEHMUS MOXeT OBIThL IIepelaHo O0 7
uHCTPpykuUmii SESSION OPEN. Jljia NOOTBEPXIOESHMSA YCTAHOBJIEHUA COEIVHEHMS
Ucrnosb3yercda MHCTPpykuma SESSTION ACCEPT. Mg OoTkKa3a OT COeOVHEeHUd
ucnogbsyercda MHCTPpykuma SESSTION REJECT.

OTkaszsaThbCcsa OT COeIMHEeHMS MOXHO Ha JioboM mare. Ha BocbMOM mlare
HYXHO JIMOO NOATBEPIUTL COEeOMHEHMST, JMOO OTKAa3aThbCsa OT HETO.

B mnpoiecce yCTaHOBJIEHUS COEIMHEHMS MOT'YyT OBTH MBMEHEHH CJleOylume
IapaMeTpH :

O Tun VM m Bepcusa VM;
O npodbmunm coenMHEHUS.

EcimM OoT OonpenejyieHHOTO y3Jjla MNOCTYNMJI MOBTOPHEM 3alpoC Ha OTKPHTUE
CEeaHCOBOTO COEeIMHEHMHA, B TO BpPeMd KaK OIJHO COeIMHEHME C IMOJIYyUEeHHBIM
GJID yxe yCTaHOBJIEHO, BOS3MOXHE CJIEeOYIIME BAPMUAHTEL:

(1) Ecam zanpoc noctynui oT y3ja JCP, TO HYXHO:
O ABapuMHO 3BaBEPIUUTH CYHNECTBYOIY 3allady UM OCBOOOIUTL BCE
npMHagjexamme ey IMHaMUUeCKHue PecypCH.
O MHMUMMPOBATHL HOBYI 3aJady, Kak OIMcaHo B II. 5.2.
O TIooTBepIUTb YCTAHOBJIEHME COEIOMHEHMHA
(2) Ecam zanpoc noctynmuil He oT ysja JCP, TO HYXHO OTKaszsaTbCsa OT
YCTaHOBJIEHMS HOBOT'O CEAHCOBOTO CoeamHeHus. CylleCTBYIIOIYI
3ajlauyy M3MEHSATH He HYXHO.

5.3.2 SESSION_ ACCEPT
Mucrpykura «CorjlacuTbcd C coenuHeHuem» (SESSION ACCEPT)
MCIIOJNIb3YEeTCAa IJi IOJIOXUTEJIBHOTO IMOATBEPXIEHMS Ha YCTAaHOBJIEHUS

CEeaHCOBOTO coemmMHeHMsa. OHa MMeeT Cclenynlre 3HauUeHUd oJiem:

OPCODE = 13

ASK =1
PCK = %bll
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EXT = 0/1
CHN = 0
OPR LENGTH = 0
SESSION ID - 3TO mnojie COIEPXUT MOSHTUPMKATOP CeCcuu,
YCTAHOBJIEHHBIY Y3JIOM IIOJiydaTeJIeM MHCTPYKLUU.
REQ ID - 3TO MoJjie COIOEPXUT UISHTUOMKATOP CEeCCUM, YCTaHOBJIEHHHMN
N OTHpPaBUTEJIEM MHCTPYKLMUN.

5.3.3 SESSTION REJECT
Mucrpykura «OTKJIOHMTE ceccuio» (SESSION REJECT) wmcnonb3yeTcsa Ijid
OTPMLIATEJIBHOTO OTBeTa Ha YCTaHOBJIEHMA CEaHCOBOTO coenmmHeHumdA. OHa

uMeeT clyiegyrumre 3Ha4YeHUA IoJIEN :

OPCODE = 14

ASK = 0
PCK = %bll
EXT = 0/1
CHN = 0

OPR LENGTH = 1
SES§ION_ID — OTO IOJIE€ COHOEPXUT MIOSHTUOMKATOP CeCCHUHU,
YCTAQHOBJIEHHBIY Y3JIOM IIOJIydaTeJIeM MHCTPYKLUU.
OnepaHner:
2 okxTeTa: OCHOBHOM KOJ BO3BpaTa. HyJjieBoe 3BHaUeHME He
OOIyCcKaeTCsd.
2 okTeTa: JONOJHUTEJNILHBIM KOI BO3BpaTa.
HeobgazaTenbHbEle pacllMPEeHHBIE 3aTOJIOBKIU:
_MSG - conmepxmT MNPOM3BOJIbHOE ONMCaHMe OIMOKM.

5.3.4 [Ipodmiib coeldMHeHUS

[Ipodune coenuHeHUA onpeneyudeTrcsa B 4 — OKTeTHOM InoJjie ¢jaaror. djarm
MerT uiaeHTudurkaToper SO — S31. Umcio B UIOSHTUOMKATOPE OIperesisgeT
IIOPAOKOBEIM HOMep ©OuTa. Ecam drar mMmMeeT 3HadeHMe 1, TO CBA3aHHAS C
HUM OGYHKIUMS HonmjJepxmuBaeTcs (TpebyeTrcs). Eciau ¢iar mMMmMeeT 3HaUeHUE
0, To cBg3aHHas C HUM QYHKUMS He MNoIIepXuBaeTcsa (He TpebyeTcsd) .
Hajlee OPMBOOUTCS CIOMCOK QYHKIMM, OIpenejigeMblX IPU YyCTAaHOBJIEHUU
CEeaHCOBOT'O COEeIMHEHUS.

PaboTa C LenoukaMmu:

S0 — mcnoJjbz30BaHME QParMEeHTUPOBAHHBIX MHCTPYKUMN
S1 - MCHoJb30BaHME II0CJIeNOBaATEJILHOCTEN
S2 — MCHOJIb30BAaHME TpaH3akKUUM

YCTaHOBJIEHME COEeIMHEeHM:

S3 — obMeH maHHEIMM 0Oe3 YCTAaHOBJIEHMS COeOMHEeHUS
S4 - obMeH IOaHHBIMM C YCTaHOBJIEHMEM COeIMHEeHUS

dopMaT MHCTPYKLUN:

S5 - B3BapesepBupoBaH. JoJIXKHO OBHITHL ycTaHOBJIeHO B 0.

S6 - Tlogmepxka 16-0OKTeTHOT'O ajpeca B MHCTPYKIUMSAX OOMeHa MexIy

VM.

S7 - PaspeuneHO MCIOJb30BaHMe CXaToM GQOPMBEI 3aroJIOBKa MHCTRPYKLMM
(OPR_LENGTH <> %blll)

S8 - PaspelleHO MCIOJb30BaHME PaCHMPEHHOM (QOPMB 3aT'0JIOBKA
nHcTpykuum (OPR LENGTH = $Sbll1l)

S9 - Trnonmepxka pPaCHMPEHHEX BaT'oJIOBKOB C [OJIEM IaHHEX IJIMHOM IO
254 oxTerT

S10 - monamepXka pPacCUMPEeHHBIX BaT'OJIOBKOB C II0JIEM IOaHHBIX IJIMHOWM IO

4 * 1079 oxTeT

Bormauor OKCIEePMMEeHTAaJIbHbEM [CTtp. 24]



UMSP Iexabpb 2000

S11-S15. MakcuMmanbHasa OJIMHA [IOJIS IOAHHHIX B ollepaHmax B 4 -
OKTETHEIX CJIOBAX. IOTU OUTH HABJIAOTCS E€IUHEM I[10JIEM.
MaxcuMaJibHasa IOJiMHA B OKTEeTax BHUMCISETCS D0 dopmyJie

<max namHa> = (<3HadeHUe 5BTOoro nojuga> + 1) * 4,
Ecnu nojie paBHO %bllll, MakcumaJibHas IJIMHA JaHHBIX
onpenensgerca GOopMaATOM MHCTPYKLMUM.

S16-S19. 3Tu OUTH SBJSATCS OIHMM I10JIeM. B npoduie,
3anpamuMBaeMoM OT [OoJiydaTeJsid MHCTPYKLUMM, BTO IOoJe
COOEPXUT BEepCU OpoToKoJja. OHO HOJIXHO MMEeTh 3HaUeHUEe
3b0001. B mpoduie, npernocTaBJISAEMHM OTIPaBUTEJIEM
MHCTPYKLUMM, DTO I[OJIe COHNEPXUT NPUOPUTET 3alaHug. YeMm
foJiplle 3HaYeHMEe I[IoJid, TeM OoJiblle IpuopuTeT. [IpuopuUTeT
3amaHusa MCIOJIb3YyeTCs:

O B ouepenmsax Ha Hepenayy K TPaAaHCIOPTHOMY YPOBHI IJid
MHCTPYKUMY 3alaHud.

O [na 3amaHMda [HapaMeTpOBR TPAHCIOPTHOI'O YPOBHSA.

O g yCTaHOBKM BBEUMCIMTEJILHOTO IIPMOPUTETa 3amauu.

S16 - BHpaBHMBAHME Ha TI'PaHMUIly, KPATHYK UYeTHpeM okTeTaM. Eciau

Sle=1, ToO:
(1) OPR LENGTH = %blll
(2) C rpaHMLE KpaTHOM UYeTHPEeM OKTeTaM HauMHAETCH KaxXIbli
PaCUIMPEeHHBM 3aT'0JIOBOK M IIOJIe OIepaHIoB.
(3) B xoHell KaxIOoT'O 3aroJIoBKa InobaBjdeTCcsa HeODXOOMMOEe UMCJIIO
HYJIEBEIX OKTET.
S21 - VicrioJIb30BaHME MMEH Mpolelyp OOBEKTORB.
S22 — Jcnosb30BaHME MMEH ODBEKTOB.

PaspelleHHbE MHCTPYKLUMN :

S23 - nommepxmBaeTCS INONTBEPXIEHME BHIIOJHEHMS Ha VM (MHCTPYKLMSA
RSP)

S24 — Jcnosb30BaHMEe MHCTPYKLUUM UTEHMSI M CPaBHEHMUS IaHHBIX.

S25 — Jcnonb30BaHME MHCTPYKLUMM 3aluCM IaHHBIX.

S26 — Jcnonb30BaHMEe MHCTPYKLUUM Iepelaun ylpaBJIeHUd.

S27 — Vcnonb30BaHME MHCTPYKLUUM CUHXPOHMUI3ALIUU.

S28 — Vcnosnb30BaHME MHCTPYKLUUM pab®oOTEl C ODBEeKTaMMU.

S29 - Jcnojab30BaHMe MNIPSAMOTO JOCTYIMa K NaMsaTM O0OBekKTOoB. Eciu

3TOT Qyar ycraHoBJeH B 0, mocTyn k OOBEKTY paspelleH
TOJIBKO Uepes ero npouenypl. Ecau S28=0, sTOoT @QJjlar IOJIXEeH
OeTh ycTaHoOBJIeH B 0.

S30 - Mcnomnb30BaHMe MHCTpykuum MVRUN B O-ceccum.

S31 - 3BapezepBupoBaH. JojkeH OBTL ycTaHOBJeH B 0.
5.4 3BakpeTHME Ceccum

VHMuMMpoOBaTh BAKPBITME CEAHCOBOI'O COEIMHEHMS MOXET TOJIBKO y3el,
KOTOPHEM MHULIMMPOBAJI €TI0 yCTaHOBJIeHMe. [JId 3TOT'O0 OH MCIOJb3yeT
uHCcTpykumo SESSION CLOSE. Ilpouenypa pasphHBa COSOMHEHUA ABJIAETCHA 3-
xomosoM. IllpenyCcMOTpeHa Npolenypa aBapuMHOTO ©0e3yCJIOBHOI'O
3aBepUEeHrs COeIMHEHMS, KOTopas MOXeT OBTb MHUMLUMMPOBAHA JIOOBIM
Y3JIOM.

[IycTe y3ej A ABJAJICA MHUMLIMATOPOM yCTaHOBJIEHMS CceaHca, a y3ea b
ABJISETCS BTOPOM CTOPOHOWM COeIMHeHUMS. IJIS MHUIMALUUMM BaKPHTUS CeCCUU
y3eJl A JOJIXeH IocJaTh MHCTpykuMio SESSION CLOSE. Ilocjie MOCBEUJIKM 2TOMU
MHCTPYKLUUM y3eJ A MOXeT BO30OHOBMTL Iepelady MHCTPYKUMII. 3TO
O3HadvaeT, UTO OH OTKAasaJICad OT SBaKPBITUS COeIMHeHUS. VHCTPpYKUUNU
IONTBEPXIEeHUS (CM. CeKlMio 6) He BJIMSAEeT Ha 3aKPbBITME COeIMHEHUS.
Y3en, nocnaBumi SESSION CLOSE, He MCHOOJIB3yeT TarM-ayTa M MOXET
OXMIAThL MNOOTBEPXISHME HEOTPAHMUEHHO IOJITO.

Yzen B nocie noaydeHusa MHCTPykKumy SESSTION CLOSE, nocwslaeT B OTBET

MHCTPYKUMO RSP P. HyJjeBol OCHOBHOM KOI BO3BpaTa MNOATBEPXIAET
3aKpPEITHME ceccum. HeHyJieBOM OCHOBHOM KOJ BO3BpaTa OTMEHSET 3aKpPHITHUE
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ceccum. llocrse mnepenauyM INOJIOKMTEJIBHOTO IIOOTBEPXIeHMA y3eyn B He
OOJDKEH MCIIOJIb30BaTh coenmHeHMe B TedeHue 30 CcexyHOHOTO TaMM-ayTa.
Ecam nmo mcredeHMM 3TOTO BPEMEHM OT y3Jia A He [NOCTynmia MHCTPYKLMA
SESSION ABEND wmum Jjobasa Opyrasd MHCTPYKLMSA, KPOME MHCTPYKLMNA
NoOTBEpPXIOeHUda, y3eJyl B noceulaeT mMHCTpykumio SESSTION ABEND m cumTaetT
CEeaHCOBOE COeIMHEHME SaKPBITHM. N

Y3eJ A [OCJie MOJIYUEHUA IOJIOXMUTEJIBHOTO IMNONTBEPXIEHMA Ha MHCTPYKLMIO
SESSTION CLOSE mnoceutaeT MHCTPyKUMiO SESSTION ABEND. Ilocyie 3TOTO
COeIMHEHMSA CUUTAEeTCA BaKPETEM. Y3eJl A MOXeT He MNOATBepPXIaThb
3aKpPEITUE COeOMHEHMdA. g 3TOI'O NOCBEUIaeTCcd Jiodad MHCTPYKUMS,
BrJyouasd NOP. B sToM ciiyyae mnpouenypa 3aBepleHMdA IPEepeBaeTCHd, U
CeaHCOBOe COeIMHEHMEe IIepeBOOUTCA B paboTawlee COCTOSAHME.

5.4.1 SESSION_ CLOSE

MucTpykuma «3akpelTb ceccuwo» (SESSION CLOSE) uMHMLUMMPYET 3aBeplieHKre
CeaHCOBOTO coeramHeHMsa. OHa MMeeT cJenyllMe BHAUeHMUd II0oJIelN:

OPCODE = 15

PCK = %b01/%bll

CHN = 0

ASK = 0

EXT = 0/1

OPR LENGTH = 0/1

SES§ION_ID — COIEPXUT MIeHTUOUKaATOP CeCCUM, YyCTaHOBJIEHHEN
IoJiyyaTeJieM

OnepaHmer:

2 oxTera: OCHOBHOM KOI 3aBEepIEHMUA.
2 okTeTa: JOMNOJHUTEJILHEM KOJI 3aBeplleHUs.
PacurpeHHbEe 3aTOJIOBKMU:
_MSG - HeoOda3aTeJIbHBM 3aT'0JIOBOK C MPOM3BOJIbHEIM COOOMEHUEM.

OnepaHnH MOT'YT OTCYTCTBOBATH. OTO BKBUMBAJIEHTHO HYJIEBOMY KOIOY
3aBepleHns .

5.4.2 SESSTION ABEND

VHCTPYKIMUS «ABapuMHOe 3RaBeplieHme ceccum» (SESSION ABEND)
NpMMeHSAeTCA IJid 60e3yCJIOBHOTO 3aBeplleHMA CeCCHU. Y3eJ, [1OCJaBIIMit
DTy MHCTPYKLMIO, 3aBepimaeT oOOMeH IIaHHBIMM 10 COeIMHEeHUI0 B obe
CTOPOHE, He JOXMIAasChb MNOIATBEPXIEHMS OT IOPYyToTro y3Jjla. VHCTpyKLMUSA
YMeeT cJenyolMe 3HaYeHUS II0JIeN:

OPCODE = 16

PCK = %b01/%bll

CHN = 0

ASK = 0

EXT = 0/1

OPR LENGTH = 0/1

SES§ION_ID — COIEPXUT MIASHTUOUKaATOP CeCCUM, YyCTaHOBJIEHHEBN
noJjiydyarTeJjieM

OnnepaHmOeL:

2 oxTera: OCHOBHOM KOI 3aBEepIEHMUA.
2 okTeTa: JOMNOJHUTEJILHEM KOJI 3aBeplleHUs.
PacurpeHHbEe 3aTOJIOBKMU:
_MSG - HeoOda3aTeJIbHBM 3aTOJIOBOK C MPOM3BOJIbHEIM COOOMEHUEM.

OnepaHnH MOT'YT OTCYTCTBOBATH. OTO BKBUBAJIEHTHO HYyJIEBOMY KOIOY
3aBepleHns .

5.5 3BaBepumeHue zBazaduu

[lpy HOPMAaJIbHOM 3aBepllieHMs PaBOTH MPUIIOKEHMS [IOJIb30BATEJIA Bamauda
3aBepumaeTcd B MpPOllecCe 3aBepllieHMd 3alaHusa. 2Ta Ipolelypa OomnuMcaHa B
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crenyomeM nyHkTe. ClemyomMe CUTyaluuu TpedyoT 3aBeplmrTh 3amady
HEe3aBUCUMO OT 3alaHusd:

O JJyga nonmepXaHMsa 3aladuM Ha y3JIe HEeOOCTATOUHO BBEUMCIIMTEJIbHEBIX
pPecypcosB;

O VYs3ey 3apepmaeT CBOK paboTy;

O Ecmm VM mO CBOMM BHYTPEHHMM I[IPUUMHAM [IPUHAJIEA TaKOEe pPeleHUe.

CCBUJIKM Ha PEeCyYPCH, BHIOEJIEHHBE 3amadel, MOI'yT HaXOIMUTLCS Ha JiodoM
y3Jle, Ha KOTOPOM BLHIIOJIHAETCSA 3amaHue. [[oDTOMy BCE Y3JIE IOOJIKHE OBTH
OTIOBENIEHE O 3aBepleHUM 3amauun.

3aBepmanmuMi 3alaudy y3eJl IOJIXeH aBapuMHO 3BaBepPIMTb BCE CeaHCOBHE
COeIMHEeHMUs, CBsSA3aHHBE C 3aljadueMr (ImocjiaTh MHCTPYKLUMU
SESSION_ ABEND) .

5.5.1 TASK _TERMINATE
NHCcTpykuua «3aBepumeHune sz3amaum» (TASK TERMINATE) nepenaeTcsa OT

y3Jla, Ha KOTOPOM 3aBepllaeTcd samaua, x JCP. VHCTPpYKLUUA MMEEeT
clenyple BHAUYeHUS I[IOJIeM:

OPCODE = 17

PCK = %b00

CHN = 0

ASK = 0

EXT = 0/1

OPR_LENGTH = 2/3 ; B 3aBUCHMMOCTM OT mymusl CTID
OnepaHnOeL:

2 oxTera: OCHOBHOM KOI 3aBEpPIEHUI.
2 okTeTa: JOMNOJHUTEJILHEINM KO 3BaBeplleHUs.
4/8 oxrer: CTID.
PacmmpeHHEEe 3aT'OJIOBKU:
_MSG - HeoOda3aTeJIbHBM 3arOJIOBOK C MNPOM3BOJIbBHEIM COOOIEHUEM.

Cpasy nocJgie nepemaum k JCP muHcTpykumm TASK TERMINATE y3eJs nepemaerT
VHCTPYKUIMIO 0e3yCJIOBHOTO BaBepIeHUS coemuHenms ABEND SESSION 1o
BCEM CEaHCOBEIM COeIMHEHUAM, CBSABaHHHM C 3ajaudelt. I[locjie 3TOTO
3amadya CUMTaeTCsa BaBEPUEHHOM.

Eciv OCHOBHOM KOI BO3BpaTa B MHCTpykumm TASK TERMINATE paren 0, TO
OnoBemaTh O BaBepleHUM 3alady OpyTMe y3Jikl He Tpebyerca. Takas
CUTyaluus BOBHMKAET, €CJM 3aIada He BhIejiajla OUMHaAMUUeCKUX PeCcypcCcoB.
EcimM OCHOBHOM KOJ BO3BpaTa HepaBeH (0, TO IMOCJe MOJydeHUS
nucrpykumumu TASK TERMINATE JCP mojpkeH ONOBECTMTL O 3aBeplleHUM
3amaduy gpyIrMe Y3Jbl, Ha KOTOPHIX BEHIIOJNHAeTCHA 3anmaHme. JCP oTBeuaeT
3a OIIOBEelleHMEe BCeX y3JIOB 3aIaHMda O 3aBepleHUM 3amadu.

5.5.2 TASK TERMINATE INFO

Nucrpykuusa «VMHbpopMaumsa o 3abBepueHuM 3anmaum» (TASK TERMINATE INFO)
MCIOJb3yeTCa OJiA OINOBEUEeHMA O BaBeplleHuMr 3amaur. OHa IepemaeTcsa OT
JCP k mpyruM y=3JjlaM, Ha KOTOPBIX BHIIOJIHAETCHd 3alaHue. VHCTPpYKLUI
MMeeT CcJenyolMe 3HaYeHUS II0JIeN:

OPCODE = 18

PCK = %b00

CHN 0

ASK = 0

EXT = 0/1

OPR _LENGTH = 2-5 ; 3BaBucuT OT mauHH GTID
OnepaHmOhL:

2 okTeTa: OCHOBHOM KOJI 3aBepleHUS.
2 okTeTa: JONOJHUTEJILHENM KO 3aBeplleHUs.
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4-16 okTeT: GTID 3arepmeHHoOM 3amauu. JCP dopmupyer GTID mu3
LTID (m3 mHCcTpykuum TASK REG) um aznpeca
TPAHCIOPTHOTO YPOBHSA 3aiaun.

PacumpeHHBIE 3aTOJIOBKM:
_MSG - HeoOda3aTeJIbHBM 3aTOJIOBOK C MPOM3BOJIbHEIM COOOMEHUEM.

Komel zaBeplieHMd NepenmchHBanTCca M3 MHCTpykumy TASK TERMINATE. Ilpm
nojgydyeHur mMHCTpykumm TASK TERMINATE INFO VM nonxeﬁ yIOaJjnuThb
(cmeyaTh HeIeMCTBUTEJILHEMM) BCE CCHUIKM Ha PeCcypChl, OTHOCAMMECH K
y3Jly, Ha KOTOpOM paboTajla 3aBeplleHHas 3azmada.

5.6 3BaBeplmeHMe sBazaHmsa

3amaHMe 3aBepliaeTcd, KoI'la 3aBepllaeTCcda COOTBETCTByKHIEEe eMy
IPMJIOXKEHME IIOJIb30BaTEJIA HA y3Jle, Ha KOTOPOM OHO OBUJIO MHMLUMMPOBAHO.
3aBepleHre 3alaHuda NPOMCXOOUT IO MHMIMaTmuBe VM. KpomMe 3TOTO OHO
MOXEeT OBITb 3aBeplWeHO N0 MHMuUmarmBe JCP NpM OKOHUAHMUM BPEMEHM XUSBHU
3amaHV4a WM OPpM 3aBepumieHur paboTel y3jga JCP.

5.6.1 JOB COPLETED
NHCcTpyKUMa «3amaHue saBeplieHo» (JOB COPLETED) nepemaeTcsda OT y3Ja

MHULIMMPOBABIIETO BalaHMe B CTOPOHY JCP. OHa MMeeT CJemylme
3HAUEHUS II0JIeN:

OPCODE = 19

PCK = %b00

CHN = 0

ASK = 0

EXT = 0/1

OPR_LENGTH = 2/3 ; BaBucurT oT nJmHEl CTID.
OnepaHner:

2 OKTeTa: OCHOBHOM KOJI 3aBepleHUs
2 OKTeTa: JIOINOJIHUTEJILHEM KOJI 3aBeplleHUs.
4/8 oxkTera: CTID 3aBeplleHHOM 3amaur 3amaHusa. CTID aBiseTcs
vacTteiw GJID z3amaHu4a.
Heobsa3aTesibHBIE pacCUIMPEHHBIE 3aT'OJIOBKM :
_MSG - npomsBosibHOE cooOmeHre 00 ommbKe.

Cpasy nocJye nepepmaum k JCP muHcTpykumm JOB COPLETED y3es nepenaetT
IIO BCeM Ce€aHCOBBIM COeIMHEeHMAM, CBSA3aHHBIM E 3allaHreM, MHCTPYKLINMIO
6e3yCJIOBHOTO 3akepueHmusa coenuHeHurda ABEND SESSTION. Ilocjyie »TOTO
3aJaHre CUMTAEeTCS SBaBEPUIEHHEBM. N

[Tocyne nonyueHmsa uHCTPyKuuy JOB COPLETED JCP nmojrkeH ONOBECTUTHL O
3aBEpPUEeHUM 3alaHMAad Yy3Jibl, Ha KOTOPBIX BHIOJHAeTCHA 3amaHue. JCP
OTBEeUaeT 3a OIOoBEelUleHMEe BCeX Y3JIOB 3allaHMd O 3aBEeplIeHUM 3aIOaHUAd.

5.6.2  JOB COPLETED INFO

JOB COPLETED INFO - «Mubopmauya O 3aBepleHVM 3amaHua». VHCTPYKUUS
MCIOJIL3YETCHA IJIA OIOBElleHMA O 3aBeplleHMM 3alaHuda. OHa nepenaeTcd
or JCP k OpyrmMM y3JlaM, Ha KOTOPBIX BEHIIOJHAETCA 3azmaHue. VHCTPpyKLUMA
MMEEeT CJenyolMe 3HAYEeHMA I[IOJIEM:

OPCODE
PCK =
CHN =
ASK =
EXT =
OPR_LENGTH = 2-5 ; 3aBucuT oT nmamHel GJID
OnnepaHmOm:

2 okxTeTa: OCHOBHOM KOJI 3aBeplleHUs.

2 okTeTa: JOMNOJHUTEJILHEM KOJI 3aBeplleHUs.

4-16 oxreT: GJID =aBeplUleHHOT'O 3alaHUHA

= 20
b00

= O O oo
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PacumpeHHbEEe 3aTOJIOBKMA:
_MSG - HeoOda3aTeJIbHBM 3ar0JIOBOK C MNPOM3BOJIbBHEIM COOOIEHUEM.

Komel 3aBeplieHMd MNepenmchBanTca M3 MHCTPyKUuuy JOB COPLETED. Ilpu
npuemMme mMHCTpykumm JOB COPLETED INFO ys3es OoJikeH CcrejlaThb clenyoiye :

(1) VYnmanuTh BCe CBS3aHHBIE C 3aJlaHMEM CeaHCOBBE coelMHeHUs. [lpu
5TOM HE HYXHO I[NOCEJIATH CEeTEBHIE IIPVMUTUBE.
(2) ABapMMHO 3BaBePUMTHL 3allauy 3alaHusa UM OCBOOOIUTHL BCE

IVMHaAMMUYECKME pPeCyYpPCEl 3agadln.

Mucrpykumusa JOB COPLETED INFO Takxe MCIOJIBL3YETCHd IOJid 3aBeplieHUd
3amaHua no mHuumartmuse JCP OpmM 3aBepUIEHUM BPEMEHM XMBHM 3aJaHMdg WU
npu 3apepumieHUn padboTel JCP. B 3TuMxX Cciiydasax [NEPBBEM IOJIydaTeJieM
MHCTPYKUUM ABJISAETCS y3€Jl, MHULUMMPOBABUIMM 3alaHUe.

[locyne nepenmaum BCcex MHCTpykumyt JOB COPLETED INFO JCP cumraer
3aIaHMe BaBEepIeHHBM.

5.7 KOHTPOJIE AKTMBHOCTU Y3JIOB

UMSP oOmwenmMHSEeT y3JIE, MMEKIME NIPOU3BOJIBHOE PACIOJIOXKEHME B CEeTU U
He uMelMe enVMHOTO ylIpabkJjieHMsa. KaxIel M3 ys3JI0B B JIOOOM MOMEHT
MOXEeT OBITH BHKJIIOUEH MM [Iepe3alpyXeH. [lpM 3TOM OCTAJIBHEE Y3JIH
MOTYT OBITH OO 3TOM He onopeumeHel. PaKT paspelBa MK IIOBTOPRPHOI'O
YCTAHOBJIEHMA TPAHCIOPTHOI'O COEOMHEHMUS HE MOXET CJIYXUTb MHIMKATOPOM
OTKJINUEHMS WMIIM pecTapTa y3Jja. YIpaBJIEHME TPAaHCIOPTHBMU
COEeIVMHEHMAMM He ABJIAeTCHA YacTb ONpoTokoja UMSP m Hanmume
TPAHCIOPTHOT'O COEOMHEHUS HEe ABJSEeTCS O00a3aTeJIbHBIM.

KpomMe TOTO, MOXEeT aBapuMMHO S3aBEepPUMTLCS OTIEeJIbHAS 3alada Ha y3Jje. B
5TOM CJlyuyae »OoJikHa OBIThL NpoBemeHa Npollenypa, ONMCaHHAasS B CeKIUMU
5.5.1. Eciu sTa npolenypa He MOXeT OBTh IPOBEeIleHa, HYXHO 3aBepIMTb
paboTy y3Ja.

OyHKLUMM KOHTPOJIA paboTOCHOCOOHOCTHM Yy3JIOB BHIIOJNHAeT JCP. IIna sTOoTrOo
MeXIOy sBajmadamMy Ha y3jgax u JCP nepmommueckmu nepenaeTcsad MHCTPYKLMSA
sanpoca coctrogHua TASK REG.

BosMOXxHEl ciienyiomve nemcTBus JCP npu oBOHapyXeHUM OTKJIUEeHUMS Yy3Ja:

(1) Ecam 3aBepmmiach 3aladya, MHUMLMMPOBABIIAS 3alaHuMe, CUMTaeTcsd,
UTO 3aBeplleHO Bce 3azaHme. JCP BceM OCTaJIbHEIM y3JlaM, Ha
KOTOPHBIX BEHIIIOJIHAJIOCH 3alaHue, IepenmaeT MHCTPYKLMIO
JOB_COPLETED INFO.

(2) Ecam 3aBepmmiachb 3alayda, He MHMUIMMPOBAaBIas 3amaHue, JCP BceM
OCTaJIbHBEIM yB3JIaM BalaHug IepenaeT MHCTPYKLMUS
TASK TERMINATE INFO.

OrkimoueHre y3ja JCP HakmamslBaeT OTpaHMUeHMEe Ha [IPpMCBaMBAEMBE MM
nnocJjie nepezarpys3km GJID. BoO3MOXHEI CllefyKlie BaPMaHTH :

(1) OrkjwoueHue yzsjia JCP mnpouuio HopMalibHEIM obpasom. OH Iepenall
BCeM Yy3Ji1aM, KOTOPEIMM OH YIIPAaBJIAJI, MHCTPYKLMIO
JOB COPLETED INFO. B msTOM cCilyuae HOCJE IIepe3arpy3KM OH MOXeT
nprceamupaTh JiOGEe GJID.

(2) IIpomsomyio aBapuMHOe OTkKJoUeHMe y3Jjia JCP. OH He coofmmyl BCeM
ys3JlaM O CBOEM BHKJIOUEHUM. B 3TOM Cllydae IIOCJIe Hepesarpys3KM OH
JOJIXEH TI'apaHTMUpOBATbL, UYTO B TeUeHMe IOIBYX MaKCMMAaJlbHEIX
MHTEPBAJIOB BpeMeHM 0esIelMCTBUSA (KOTOPBE YyCTaHaBJIMBAET B3TOT
JCP) HoBeIe GJID He OynyT coBmnazaTk ¢ GJID, cymecTBOBaBIIEM IO
nepezarpy3kKu.

[lepezarpyska y3JI0B, He gapjaswommxcsa JCP, He HakJaIblBaeT OTPaHUUEeHUM
Ha yCTaHaBJIMBaeMble Ha 32Tux y3jiax LTID.
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5.7.1 _INACTION TIME

PacurpeHHB 3aroJIOBOK «Bpemsa HeaxTmBHOCTU» ( INACTION TIME)
VCIIOJIb3YEeTCsa IJid yKasaHusa BpeMeHu OesnercTBusa y3ja. OH MMeeT
crenyommi dopMar :

HEAD CODE = 2

HEAD LENGTH =

HOB = 1

DATA contains:
2 okTeTa. llepron HeaKTuUBHOCTHM. UYmcio 0,5 cekxyHIHBIX
VHTEPBAJIOB, Uepes KOTOpee OyIeT IMPOBepSThCS aKTMBHOCTL y3Jia.

1;

[lepuon 6e3meMCTBUS JOJIKEeH OHITH OOJIblIe TPexX MHTEPBAJIOB
MaKCMMaJIbHOTO BPEMEHM IepellauM IakKeTa Ha TPaHCIOPTHOM YyPOBHE.
BpemMsa oxmpmaHMda B oUepenM K TPAHCIOPTHOMY YPOBHK HE YUMTEBAEeTCHd.

Sarosook INACTION TIME moxeT OBITH MNPUCOEIVMHEH K CJIeIylyM

VHCTPYKLIVAM :
(1) K mHcrpykumm TASK REG. B sTOM ciiyyae OOJIKHO BHIIOJHATBLCH
YCJIOBME — Ha Yy3Jie He JOJIKHO CYHEeCTBOBATH IPYIMX AKTUBHBIX

3allay, KOTOpeMM yropaBiiseT JCP nojgydaTesb (XOTS 3arojioBOK
IPMCOENUHAETCS K MHCTPYKIMM, KOTOpPas OTHOCUTCS K OlIpeleJIeHHOM
3ajjaye, OH OIpenesyiseT INepMOold HEeaKTUMBHOCTM BCero ys3Jja) .
Hyneroe 3HaueHMe yKasbBBaAET, UYTO NPOBEPKa aAKTMBHOCTM He OyIeT
VUCHOJIb30BATECA. OTCYTCTBME 3aT0OJIOBKA yKa3HBaAeT, UTO Nepuon
fesmencTBusa yCcTaHaBJIuBaeTrcsa yzjom JCP.

(2) K mucTpykumm TASK REJECT, ecam JCP He ODOOXOOMT BpeMs M3
MHCTPYKLUN TASK_REG.

(3) B mHcTpykuum TASK CONFIRM, ecmnm TASK REG He comepxajia 3TOTO
3aTro0JIOBKA.

Ecan JCP nojnyudaeT mHCTpykumio TASK REG C IOpMCOEIMHEHHBIM 3aT'0JIOBKOM
INACTION TIME (»TO MOXeT O3HAauaTh, 4YTO Yy3eJl nepes3arpy3uiics), TO
OH IOJIXEeH NPOBEPUTL HajluuMe aKTMBHHX 3alad C y3JOM OTIpaBUTeJIEM.
Ecnu Takue 3alauyM CYHECTBYIOT, IJIS KaXIOM M3 HUX HeOoOXOOMMO
BLHIIIOJIHMTE NPOLEeNypy 3aBeplleHMd 3amady, OIMCAHHYID B Ccexumm 5.6.2.
Nucrpykumsa TASK CONFIRM moxeT OBITBH IIOCJIaHA TOJIBKO IIOCJIE 3TOTO.

5.7.2 STATE REQ

Mucrpykuma «3anpoc cocroanusa» (STATE REQ) nepemaercsa or JCP K
OllpeneJIeHHOM 3ajade JpyToro y3Jja. VHCTpyKUMS MMeeT CJenyllme
3HaUeHud I[OoJIel:

OPCODE

PCK =

CHN

ASK =

EXT =

OPR_LENGTH = 1/2 ; 3asucur otT zymuer LTID.

OnnepaHmOmL:

4/8 oxTeTa: JIOKAJNbHBEM MIAeHTUMOMKATOP 3amaum LTID,

YCTAHOBJIEHHBIY Ha ya3Jie HoJlydaTeJle MHCTPYKLUM.

= 21
b00

O O O oe

Mucrpykuma STATE REQ nepemaeTcsa B ONPEeNeJIEHHOM 3amade, HO
OTHOCUTCSH KO BceMy yz3jly. OHa IIOCHUJIaeTCsda, ecauM Mexny y3jgoM u JCP He
OBJIO IIepenaduM MHCTPYKLMM B TEUEeHME BPEMEHM HEAKTMBHOCTM. 3anmadn,
AKTUBU3MPOBAHHEE I[IOCJIe Iepemauy nocjenHeM mHCcTpykuum STATE REQ, He
BJIMAIT Ha KOHTPOJIb aKTMBHOCTU. N
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B orBeT Ha uHCTpykumio STATE REQ nepemaercsa mHCTpykuma TASK STATE.
[Ipy oxMOaHUM OTBEeTa MCIOJIbB3yeTCsa TaMM—-ayT PaBHBM OOHOMY IIEePUOLY
HEaKTUBHOCTHK. [I0o MCTeueHMM TalM-ayTa y3eJl CUMTaeTCs OTKJIOUEHHBIM.

Ecim y3eJl He IMoJiydaeT HUKakMxX MHCTPpYkuuM oT JCP B TeueHUM IOBYX
MHTEPBAJIOB BPEMeHM HEeaKTMBHOCTHM, cumTaercsa, duro JCP aBapmuMHO
3aBepumyl CBOK paboTy. HeMCTBMA y3Jla B DTOM CJlydae OINMCAHBI B CEeKLUUU
5.6.2 npu npueme mHCcTpykumy JOB COMPLITED INFO. [IpoBepka 3TOTO
VCJIOBMSA fABJSETCHS ONUMOHAJIBHOM OJd y3Jja.

Ecim y JCP HeT axTMBHEIX 3allad, CBA33aHHEIX C OIPEeNeJIeHHBM Y3JI0M,
KOHTPOJIb aKTMBHOCTM 3TOI'O y3Jjla HEe NPOBOOUTCH.

5.7.3 TASK STATE
Mucrpykuma "CocrosaHme samaum" (TASK STATE) nepemaeTcsa OT
omnpenejyieHHow 3Bamaum K JCP. OHa CHAYyXUT IJid NOATBEPXIEHUS MHCTPYKLUU

STATE REQ. MHCTPYKLUMA MMEEeT CJIefylllMe 3HaUYeHUSd I[OJIeN:

OPCODE = 22

PCK = %b00

CHN = 0

ASK = 0

EXT = 0

OPR_LENGTH = 1/2/3 ; 3asucur or mmueel CTID.
OnepaHnOeL:

1 oxTeT: KOI COCTOSHMSA 3alauu. OnpeneJieHEl CllefyllMe 3HaAYeHUS
OTOI'OC IIO0JIA:

$x01 - Bapmaua aKTMBHA M MMEEeT AaKTUBHEE CEeaHCOBHIE
COeIOMHEeHUS
$x02 - Bamaua aKTMBHA M He MMEeeT CEAaHCOBHX COeIMHEHUM
$x03 - Bapmaua aKTMBHA, HE MMEEeT CEaHCOBHX COEIMHEHMUM U He
VMEEeT BHIIEJIEHHBIX Ha yB3JIe PecypCcoB
3x04 - 3amadya 3BapeplleHa
1/3 oxrera: 3BapesepsBuposBaHo. Ecmm OPR LENGTH = 1, TO moje mMeer

namHy 1 okTeT, MHaue 3 okTeTa. JCP He IOJIXeH
IPpOBEPAThL 3HAUEeHMEe BTOTO NoJjid. I[lpu mepemaude OHO
IOJIXHO ycTaHaBJMBaTbcsa B 0.

2/4/8 oxtera: CTID ceasaHueM c LTID m3 mHCcTpykumm STATE REQ.

Ecam OPR _LENGTH = 1 To mjimMHa 3ape3€pBMPOBAHHOTO IIOJIA PaBHa OIHOMY
okTeTy U mymHa CTID cocTapJjideT IBa OKTeTa. BO BCexX OCTaJIbHEIX
cydasax IJIMHa 3ape3epBUPOBaAHHOTO MMoJjid — 3 okTeTa M ajamHa CTID - He

MeHee 4 OKTeT.

5.7.4 RELOAD NODE
Mucrpykuma «Ysejy nepesanycTmica» (NODE RELOAD) mnoceutaercsa k JCP B
KauyecTBe OTPMLATEJILHOTO OTBeTa Ha MHCTPpykumio STATE REQ.

NODE RELOAD mMeeT clienyomue 3HAUYEHUSA I[OJIeN:

OPCODE = 23

PCK = %b00

CHN = 0

ASK = 0

EXT = 0

OPR_LENGTH = 1/2 ; BaeucuT oT nOjamHel LTID.
OnepaHno:

4/8 octets: LTID. 3HaueHme Oepercsa u3 mHCTpykumm STATE REQ.
Mucrpyxkuma RELOAD NODE oz3HauaeT, 4UuTO 3amada C 3amaHuHen LTID nmsa

nanHoro JCP Ha ysje oTcyTcTByeT. [IpM MNOJyYEHUM STOM MHCTPykUMu JCP
IOOJIXKEH CHeJlaTh Cllenypuee:
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(1) [locmare mucTpykumm STATE REQ BceM 3amauvam y3Jjia, KOTOpPHE OB
VHULIMUPOBAHEL IIepell MOCHJIKOM MNPellNocJieIHEN MHCTPYKLUUM
STATE REQ.

(2) TlomoxImaTh OKOHUAaHMEe OIIHOT'O MHTepBajla 0e3IeCTBUSA I10CJe

IIOCHIJIKM IocJenHeM MHCTpykumm STATE REQ (Ha koTOpykl OBLI
IIOJIy4deH OTPULATEJILHEM OTBET) . N

(3) THocnare mucTpykumm STATE REQ BCeM 3amadyaM y3Jla, KOTOPEE OBLIM
VHULIMUMPOBAHE MEeXIy I[IOCJIeIHEeM U MNPpenrnociyiegHeM MHCTPYKUMSIMU
STATE REQ (He cumMTasa MHCTPYKLMM M3 MOyHKTa 1).

Ha Bce mucTtpykumm STATE REQ nosikeH OBITH IIepelaH NOJIOXUTEJIbHLI
oreeT (TASK STATE) wmium orTpuuarTesbpHeM orBeT (RELOAD NODE) .

5.8 Pabora 6e3 CeaHCOBOI'O COeIMHEHUS

[lpoToKOJN mpenycMatpmuBaeT OOMEH IaHHBIMM MeXIy y3JiaMm 0es
YCTAHOBJIEHMA CEAHCOBOI'O COE€IMHEHMA. B 3TOM Cilydae MHMIMAJIM3AUUSI
3aaHMdad M 3alad He npom3pomurbcda M JCP He MCHOOJIB3yeTCcHd.

dopMaT MHCTPYKLUMM, IepenmaBaeMmele 6e3 YyCTAaHOBJIEHUSA COEeOMHEHUS,
IIOJIHOCTBI COOTBETCTBYET MHCTPYKLUMAM, IIepemaBaeMblM I[10 CeaHCOBBM
coenMHeHraM. OTJiMuMe 3aKJIInUYeHO B TOM, 4YTO nojie SESSION ID wmmeeT
HyJleBoe 3Hauenme mim PCK = $b00. N

Y3eJ, noanepxmpBawnmmuyi paboTy 6e3 yCTaHOBJIEHMS CEaHCOBOTO
COoeVMHeHMda, OOJIXEeH VMETb VM, KOTOpad IO YyMOJIUaHMIO BEIIIOJIHAET
MHCTPpYKUMUM, IlepelabBacMble Oen YCTAHOBJIEHMA COeIMHEHMA. dakTUUECKM
DT MHCTPYKLMM BBIIIOJIHSAITCS B paMKax Tak Ha3wBaemMou 0-3ajaum (uim
O-ceccuu) mToM VM. AIpecHOe MNPOCTPAaHCTBO MNaMaITM 2TOM VM IOOCTYIIHO
0e3 yCTaHOBJIEHMUS COEeIMHEHUS.

MHCTPYKLUSA SESSION_INIT c SESSION ID = 0 m REQ ID = 0 mosBOJIgeT
yKaszaTh HapaMeTpsl cBoell 0-3amauu M 3ampoCUTh HapaMeTps 0-3amadn
ysJla nojydarend. Ecam yszeJ, OOJYUMBUMNM TakKyld MHCTPYKLMIO,
IoOnepXrBaeT salpallMBaeMbl Npodmilb, OH IOCHJIAeT MHCTPYKLMIO
SESSION ACCEPT c HyJeBHM KOIOM BO3BpaTa. Eciu npodmib He
nommepXmpaeTCcsd, I[IOCBJIAeTCHd OTBeTHAasd MHCTpykumsa SESSION INIT, B
koTopoy noJjsie SESSION ID m REQ ID Takxe MMEKT 3Hauenme 0.
PaKTUUECKM TaKMe MHCTPYKUMM MHMUMaJIM3aLluM CeCCUM He YyCTaHaBJIMBAWT
coeIMHeHMe, a HOCAT MHQOPMALMOHHEIM xXapakTep. OOMeH IaHHBIMM 0O 0-
cCeccuy MOXET MNPOUCXOIONTHb HE3ABUCUMO OT HUX.

[lpu paboTe 6e3 COeIMHEHMA CYHNEeCTBYKT ClenynilMe OTPaHUUYEeHMd :

O uenouka MOXET IepenaBaThbCsd, TOJBKO €CJM OHa IMOJHOCTBLI
noMemaeTcsda B OOMH CEeTMEHT TPAaHCIOPTHOTO YPOBHA

O Hemnps4g 3anpammMBaTh BHIOEJIEHME NaMATM M CO3I0aBaTh OOBEKTE. ITO
ODOBEKTE He OyIOyT NPUBAS3AHE K ONPEeIeJIEHHOMY 3alaHMI M He OynoyT
ABTOMATUUECKM OCBODOXIAThb PECYPCH INPU BaBEPIIEHUM 3alaHusd,
KOTOpOe MX CO3.ajio.

O TlapamMeTps OYHKLMM M BO3BpallaeMbe 3HaUeHMS He IOJIXHE COJepXaThb
yKasarean. 9TO CBS3aHO C TeM, UTO y3eJ B JioOoM MOMEHT MOXeT
nepesarpy3uTeCa. OTO NPUMBEOEeT K TOMYy, UYTO yKa3aTeJM CTaHyT
HeIeMCTBUTEJIbHE MM OyIOyT aJpecoBaTh JpyIue OOBEKTH.

[IpOTOKOJI HE MOXET MNIPOKOHTPOJIUPOBATE YKas3aHHEE YyCJIOBUSA. VX
peanm3anumusa JIeXUT LeJIMKOM Ha VM.

Pabora 6es YCTAHOBJIEHMA CE€aHCOBOI'O CO€IMHEHMA MOXET NMCIIOJIBE30BATBECHA
B ClleyKlMnx CHucreMax:

O B yCTpOMCTBax, He MMENIMX OIEPalMOHHOM CUCTEME;

O Ha cepBepax, OOCIHyXMBAKUIMX OOJIbIIOE KOJMUECTBO 3alpoCOoB (IOpu
paborTe 0©e3 YyCTAHOBJIEHMSA COENMHEHMHI MeHblle NoTpeblieHue
pecypcos) ;
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0O B cucreMax, Tpebyoummx OBICTPOT'O OTBETa HAa PEeOKMEe 3alpoCH (ecim
yIOEepPXaHMe COeIMHEHMS ABJISETCA HeleJIeCOODpasHEM) .

6 VHCTpykLUUM obBMeHa Mexnay VM

NHCTpYyKUMM, NOPpeOHa3HadeHHBe s obMeHa Mexny VM, muvmenT OPCODE B
ouanas3oHe 128 - 253. B 3aBMCHUMOCTM OT OJIMHEL [IOJIS OINEPAaHOOB, IJd
onHoro OPCODE moxeT OBITH 3aZaHO HECKOJIBKO (GOpPMaATOB MHCTPYKLMN.
[Tonuet QopMaT MHCTPYKLUMUM OIpelesigeTCs COBOKYIHOCTBIO 3HAUEHUM I10JId
OPCODE m OPR LENGTH.

Ecim B 3arojioBke MHCTPyKLUMM (jar ASK yCcTaHOBJIEH B 1, MHCTPYKLUS
umeeT nojie REQ ID, wmcnosib3yemoe g MAOSHTUOMKALMM OTBeTa. 3HadeHue
3TOTO HOJIA yCTaHaBIueaeT VM. Oretr dopMmpyeTcsa Tak xe VM. g
MHCTPYKUUM OOMeHa Mexdy VM NpOTOKOJI He KOHTPOJMPYEeT OTBETHEL M He
aHanmmsupyeT 3HaueHue nojd REQ ID. g mepenmadumM OoTBeTa MCIOJIbB3YyeTCHd
OIHa M3 MHCTpykKuuu RSP, DATA, RETURN, ADDRESS, OBJECT wim

PROC NUM. MHCTpyKUMM HOOOTBepX)IeHusa mMeioT ASK = 1 m B REQ ID
YCTAHOBJIEHO 3HadeHMe, B3ATOe U3 NOATBEepPXIaeMOM MHCTPYKLIMM.
VWHCTPYKUUM HNOAOTBEPXIEHMA He TpebylnT NOATBEPXISHUS .

Vucrpykuum obMeHa Mexny VM MOXHO nepenaeaTb 0 UDP npm cobsumoneHUn
BCeX CJIeOylIMX YCJIOBUM:

o ASK = 0;
O MHCTPYKLMA IoMellaeTcd B OonomuH cerMeHT UDP;

Ii1sa MHCTPpYKLMM oOMeHa Mexldy VM TaMM-ayTh M [IOBTOPHBIE IepelauM Ha
ypoBHe UMSP He mMCHOJNB3yKRTCA. CUuMTaeTcd, YTO BpeMd IIepenauu
VHCTPYKLUMM C HUBKUM [IPUOPUTETOM M3—3a HaJIMUMS BEIXOIHBIX OUepelen
MOXeT OBITb OUeHb OOJIbUIMM. [lOBTOMY IPMHMMATL pPeleHMe O TauM-—-ayTe
noJjpkHa VM, TakK Kak TOJbKO VM mMMeeT NOJIHYK MHOOpMaALMId O XapakTepe
rnepelaBaeMbelx JaHHHX. KpoMe 3TOTro TaM-ayThH IJOJIKEH MCIIOJIL30BaTh
IIPOTOKOJI TPAHCIIOPTHOTO YPOBHA.

K mpoTokoJsily Ha y3Jjie MOXeT OBTbhb MNOOKJINUEHO HECKOJIBKO VM. VM moxeT
OIHOBPEMEHHO BEHINIOJIHATH HECKOJIbKO 3alaHuy. Kaxmoe BagaHMe MOXET
paboTaTe B CBOEM aIpeCHOM MNpOoCTpaHcTBe. IlIpoTokojs onpenmeysgeT VM u
3alaHre, KOTOPpOMYy CJllelyeT NepenaTh NOCTYNMBIUIYID MHCTPYKLMIO, HAa
OCHOBaHMM 3HauveHuda nojsd SESSION ID.

Anpec JIOKaJIbHOM IaMsaTM 3alMCHBAETCS B MHCTPYKIUMUM B I10JIe IJIMHOM
2/4/8 okrer. EcamM mjamMHa amgpeca NaMsaTM B MHCTPYKLMM HE pPaBHa OJIMHE
ampeca naMaTHK, YCTAHOBJIEHHOM IJid y3Jla, BO3MOXHE CJleOylume
BapMaHTH

O ecamu OJudg y3Jjla yCTaHOBJIeHa IJIMHa anpeca onamaTtu 24 Oura, ampec
3alIMCHBAETCS B KOHell 4 — OKTeTHOIO IOJid. B HadvaJbHEM (HYJIEBOM)
OKTEeT IpPM BTOM IOOJIKHO 3alMcChHBaThCa s3HaueHue 0.

o Ecim dopMaT MHCTPYKUMM MpenrnojiaraeT OJMHY alpeca HaMaTu He
MeHbIe 4 - oKTeT, 2 — OKTEeTHHM aJpec 3aluChHBaeTCs B IIOCJIeIHUE
OKTeTH . I[lepBEEe 2 OKTeTa IOJIXHH MMETH HYJIEBOe 3HaueHUe.

O €eCJIM MHCTPYKIMS OTHOCUTCS K IIelIouKe U MMeeT IJMHY alpeca NaMsaTu
MeHbIIe, UYeM yCTaHOBJIEHO IJiS y3Jla — CUMTaeTcs, UYTO MCIOJIb3YyeTCs
faszoBagd ampecauusa. EcaM OJad LENOUYkM He YyCTAaHOBJIEHO 3HAaUeHUe
fasel NaMaTy — MHCTPYKLUMSA SBJISEeTCHS OUMOOUHOMN.

O €eCJiM MHCTPYKIMS He OTHOCUTCSA K lIelouke U MMeeT IJIMHY aIpeca
naMsaTy MeHblle, YeM YCTaHOBJIEHO IJid y3Jla — CUMTAaeTCs, UYTO
MCIIOJIb30BaH YKOPOUEHHEM alpec. IloJiHas OJiMHa alpeca MoOXeT OBTb
IoJjiydyeHa IIyTeM IPUCOeJMHEeHMEe CIepelr HeoOXOIMMOT'O uUMcJjia HYJIEBBIX
OKTEeT.

O BO BCeX OCTaJIbHEIX CJydasx MHCTPYKLUMIO CJIedyeT CuMTaThb OmMMOOUHOM.

[Mojuent 128 — OUTHEM azpec HaMATM 3alMcChBaeTCsa B OlepaHlax B 16 -
OKTEeTHOEe Inoje. HeoOxXOoImMMOCTH MCIOJNBL30BAaHMA [IOJIHOTO ampeca CBA3aHa
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Cc TeM, UTO B ero mnoJjie FREE (cMm. cexuuio 2.1) MOXeT colepXaTbCsd
cinyxebHass MHOOpMAallMs, MCIOJIb3yeMas IMOACUCTEMOV yIIpaBJIeHUsS NaMsSITu
Ha y3Jle, K KOTOPOMYy OTHOCHUTCSH alpec. Ecam cBoOOXHEIE IIOJIA IIOJIHOTO
ampeca ycraHoBJeHH B (0, B oOlepaHIax PeKOMEHIyeTCSd MCIOJIb30BaThb
JIOKaJILHEIM alpec.

IOnmrHa [OJig OINepaHOOBR MHCTPYKUMM HOOJDKHA OBITh KpaTHa 4 okTeTaMm. llpwm
HeOOXOOMMOCTHM, BHPABHMBAHMKE NPOU3BONAT HOOABJIEHMEM HYJIEBHIX OKTETOB
B KOHIIE 3a BCEeMM 3HadYallMMM OIepaHIaMM, €CHIM MHOE HE OINpenesieHO B
OnMcaHuUM dopMaTa MHCTPYKLUM.

[Iojyigs 3aroJioBKa MHCTPYKIUMM, HEe MNPMBOIMMBEIE B ONMCAHUM GOopMaTOB,
VCIIOJIL3YIOTCSA B COOTBETCTBUM C OIMCAHMEM M3 CceKUuum 3.

MuCcTpyKUMda nepenaum ynpasiieHmsa JUMP, CALL, CALL BNUM m CALL BNAME
MOTYT cComepXaTh MHPopMaumio O VM oTmpaBuTesa. EcaM Tun u Bepcusa VM
OTIIPABUTEJIA BKJIOUEHA B MHCTPYKLMIO, [IapaMeTphl BE3OBA GQOPMMPYKTCH B
dopmaTe VM oTnpaBuTeNA. JHade napaMeTpPH BEH30BA MMeT dopMarT,
onpenensgemMelr VM nojydatesiga. Konm Bcerma CBsA3aH C onopenejieHHOM VM.

Bce MHCTPYKLMM OPOTOKOJIAa paboTanT C IOBOMUHBIMM JAHHBIMM UM HE
NONJEePXUBAT Ollepaliui npeobpas3oBaHMsa QOPMaTOB.

6.1 VHCTPYKLUUM UTEHMS/BANMCU TAHHBX

6.1.1 REQ DATA
MucTpykura «3anpocuTb naHHee» (REQ DATA) mMcHnojib3yeTCa OJid 3amlpoca
OAaHHEIX C yIaJIeHHOTO ysJja. OnpeleJsieHbH OBEe MHCTPYKLUMUM C IJMHOM II0JIiS

OJIMHEL 2 M 4 oKTeTa. OTU MHCTPYKUMM MMEIT CcJlelylllee 3HaueHMe II0JIeN:

OJIS OJVHBL [IOJIS IOJMHEL 2/4 oxTeTa
3aBUCUT OT IOJIMHEL ampeca.

OPCODE = 130/131
OPR LENGTH = 1/2/3/5
OnnepaHmOm:
2/4 oxretra: Ilojsie mimHel. JIMHA 3alpaliMBAeMBIX HAHHBIX B OKTETax
2/4/8/16 okTeTa: Ampec MNaMaTy 3alpaliMBaeMbIX aHHBIX

.
’

.
’

B oreer Ha mHCTpykuMon REQ DATA nepemaercsa mMHCcTpykumsa DATA,
comepxamasa 3anpallMBaeMee OaHHHE. ECIM IaHHHE He MOTYT OHThb
[IepeaHE, BO3BpallaeTCcHad MHCTPYKUMA RSP C HeHyJsleBEIM OCHOBHEIM KOIa
BO3BpAaTa.

6.1.2 DATA

UucTpykumusa «JaHHele» (DATA) nepemaeTcd B OTBEeT Ha MHCTPYKLUUMU
REQ DATA m OBJ REQ DATA. 5Ta MHCTPYKUMA ¥MMeeT Clenyolyre 3HaAUeHUS
IoJien:

OPCODE = 132
OPR LENGTH = 0 - 65535 ; 3aBUCKUT OT OJMHBE OAHHBEIX ONEepaHna.
OnnepaHmOeL:

4 — 262140 oxreT: HemocpencrreeHHHEe naHHEe. Eciu OPR LENGTH =

0 TO IOJIe OTCYTCTBYeT. N

PacmmpeHHEE 3aT'OJIOBKU:

_DATA - CoHepXmuT HENOCPEINCTBEHHHBE IaHHBE. ITOT 3aT'0JIOBOK

NpucyTCTBYyeT, TOoJbKO ecyim OPR _LENGTH = 0.

PacumMpeHHBM 3aT'0JIOBOK MCIIOJIBb3YETCS, €CJIM IaHHBIE He IIOMEelalnTCsa B
Iojie onepaHJoB. JlaHHBIE HEe IOJIXHBE OINHOBPEMEHHO IIepelaBaThbCsa B
ornnepaHlax M B pPaCHMPEeHHOM 3aTroJIoBke. Eciam 3anpomeHHas IJMHa IaHHBIX
He kKpaTHa 4 okTeTaM, B KOHEll IOJISg IaHHBIX IJIS BHPABHUBAHUSA T'PaHMUILE
3anucHBanTca 1 — 3 HYJIEBEIX OKTET.

6.1.3 WRITE
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MHCcTpykuua «3anmcaTb naHHbele» (WRITE) wmcnojabpsyeTcsa IOJjida 3alucu
OaHHBEIX Ha YIOAJIEHHOM y3Jie. JTa MHCTPYKLUMA MMEET CJenynlMe 3HauYeHUd
[IoJIeN :

OPCODE = 133/134/135/136 ; nna nnuuel anpeca 2/4/8/16 okrer.
OPR LENGTH = 4 - 65535 ; 3aBUMCUT OT OJIMHB ITaHHBIX
OnepaHmOhL:

2/4/8/16 okTeT: AOpec MNaMAaATV OJIS 3aNUCHK JAHHBIX.

0 - 262138 okxrTeT: HemocpencTBeHHEHE IaHHBE IJIS 3allCU.
PacumpeHHEIE 3aT'OJIOBKMU :

_DATA - CoHepXmuT HEeNOCPEeICTBEHHBE MOaHHLHE. ITOT 3aIr'OJIOBOK

NPUCYTCTBYET, TOJIBKO €CJM INaHHEIX HEeT B OlepaHIax.

[Ipy mamMHe ajpeca 2 OKTeTa IJIMHA NAaHHHX IOJDKHA OBITL 2 oKTeTa. Bo
BCeX OCTAaJIbHEIX CJIyYasxX IJIMHA agpeca OOoJkHa OBIThL He MeHblle 4 OKTeT
M IJIYMHA IAaHHHEX KpaTHa uYeTepeM. J[aHHBEE HEe IOJIKHE OOHOBPEMEHHO
nepenaBaTbCsa B OINIE€PaHIaX M B PACIMPEHHOM 3aT0JIOBKE.

B orBeT Ha uHCTpykumo WRITE nepemaeTcsa MHCTpyKUusa RSP. HyJjneson
OCHOBHOM KOJI BO3BpaTa ONpeleyiseT HOPMajlbHOE BaBepleHMe.

6.1.4 WRITE EXT

NucTpykumusa «PacmmpeHHasa 3anmch OaHHEX» (WRITE EXT) mcnojabsyeTcs
IJIA 3anMcHM OaHHEIX Ha yHaJleHHOM y3Jje. JJiMHa HaHHEX MOXeT OBTb 1 —
262132 oxTeTa C maroM 1 OKTeT. JOTa MHCTPYKLUMS MMEeT CJenyllue
3HaUEeHUd I[OoJIEM:

OPCODE = 137
OPR _LENGTH = 3 - 65535 ; 3aBUCKT OT IOJIMHB OAHHBIX ¥ OJIMHEL
ampeca
OnepaHmOeL:
1 okTeT: Bcerma wmuMmeeT 3HaueHue 0.
3 okTeTa: IJMHa BalMChHBaeMBX IAaHHEX B okTeTax. 3HaueHume 0
HEeOoIIyCTUMO .
4 — 262132 okxTeT: HemocpelICTBEHHHBE IaHHBE IJIS 3anmMcu. IJMHAa
IOAaHHEIX KpaTHa 4 oOKTeTaM.
4/8/16 oxrTeTa: ADpec NaMATM IJIS 3alMcCK IAaHHBIX.

Ecam ngnmHa 3anmMceBaeMbIX IJaHHBEIX HE KpaTHa 4YeTepeM OKTeTaM, B KOHEel
IIO0JIA IIaHHBEIX IIJI4 BEIPABHMBaAHMA I'PAaHMIEBEI 3allMCEIBATCA 1 -3 HYJIEBBIX
OKTEeTa.

B oreeT Ha mHCcTpykuumio WRITE EXT nepemaerca uHCTPpykumsa RSP. Hyseson
OCHOBHOM KOJI BO3BpaTa ONpelesyiseT HOPMallbHOE BaBepleHMe.

6.2 JVHCTPYKUMM CpPaBHEHUS

6.2.1 CMP

MHcTpykiusa «CpaBHeHMe» (CMP) mMcCHosb3yeTcs IJiS JIBOMUHOTO CPpaBHeHUS
IOaHHBIX . OTa MHCTPYKLMUS MMeeT CJleaylllMe 3HaueHUsS I10JIEN:

OPCODE = 138/139/140/141 ; nna nnuuel anpeca 2/4/8/16 okTer
OPR LENGTH = 1 - 65535 ; 3aBUMCUT OT IOJMHB IOaHHBIX
OnepaHmOeL:

2/4/8/16 okTeT: ampec MNaMaTy CPaBHMBAEMBIX aHHBIX.

2 - 262138 oxTeT: HENOCPEHNCTBEHHEHE IaHHBE IJII CPaBHEHUS.

[Ipy njamMHe ajpeca 2 OKTeTa IJIMHa IaHHBIX JOJIXKHa OHThL 2 oKTeTa. BO
BCeX OCTaJIbHEIX CJiydyasax IJIMHa alpeca IoJiXHa OBTb He MeHblle 4 OKTeT

M IJIMHa IaHHBEIX KpaTHa 4YeThEIpeEM OKTeTaM.

6.2.2  CMP_EXT
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Mucrpykuma «PacumpeHHoe cpaBHeHue» (CMP EXT) ucnojb3syercs OJid

IBOMUHOTO CPABHEHMUS OaHHHX. JIMHA OaHHHX MOXeT OHTb 1 — 262132
okTeTa C maroM 1 OKTeT. 3Ta MHCTPYKIUMS MMeeT cJjelyllMe 3HaueHUd
IoJIen:

OPCODE = 142
OPR LENGTH = 3 - 65535 ; BaBUMCUT OT HOJIMHBL HAaHHBIX WM IJIMHBL
ampeca
OnepaHmObL:
1 oxTeT: BCerma uMeeT 33HaueHue 0.
3 okTeTa: [IyiMHa CpPaBHMBAEMHIX IOaHHEIX B OKTeTax. 3HadeHue 0
HEeIONyCTHUMO.
4 — 262132 oxTeT: HENOCPeINCTBEHHHE IaHHEE IJid CPaBHEHUI.
IOnmHa noJjiga KpaTHa 4 okTeTaM.
4/8/16 okTeTa: ampec NaMaTV CPaBHMBAEMBIX IMaHHBIX.

s BEIPABHMBAHMA alpeca I[IaMATVM Ha I'pPaHMIy 4YeTBpeX OKTEeT B KOHEell
HelloOCpeaOCTBEHHEX IIaHHEBEIX 3allMCEIBATCHA 1 -3 HYJIEBEIX OKTET.

6.2.3

OTBEeT Ha MHCTPYKLUUM CpPaBHEHUS

B oreeT Ha umHCTpykuum CMP, CMP EXT m OBJ CMP (cMOTpM HMXE)
nepenaeTcsa MHCTPyKUMSA RSP. Eciam cpaBHeHMe OBIJIO BHIIOJIHEHO, OCHOBHOM
KO BO3BpaTa paBeH HYJK. JJONOJIHMTEJILHEM KOI BO3BpaTa pakeH —1,

€CJIM IIaHHBIE II0 ajgpecy IIaMATM MEHble ITaHHBEX M3 OllepaHna, O, eCJIn

OHM PAaBHH M 1, ecyam OHM OoJbie. EcamM CcpaBHeHMe He MOXeT OHTh
BBIIIOJIHEHO, OCHOBHOM KO BO3BpaTa MHCTPykUMM RSP nmojixeH OBITH
HEHYJIEBEIM.

6.3

6.3.1

VHCcTPpYyKUMM Iepelauyu ylpaBJIeHUS

JUMP, CALL

NHCcTpykUUK «BesycyioBHEM Hepexon» (JUMP) u «BE3OBR NOONPOIPAMMEBD
(CALL) wmMenT OIMHAKOBHM GopMaT M oTjamuaklTcsa Tojibko OPCODE. 3Tu
MHCTPYKUMM MMET CJenOylllMe SHAUeHUd II0oJIelN:

OPCODE = 143/144/ ; CoorBerTcTBeHHO mjasa JUMP He BKJoOUapIEN U
BKJIOUAnIEN MHOoOpMaLmio O VM.

145/146 ; CoorBercTBeHHO njud CALL He BKJKNUAKIEN U
BKJIOUAnIEN MHOoOpMaLmio O VM.

OPR LENGTH = 2 - 65535 ; 3aBuCuT OT BKJIOUEeHUA MHOPopMaumm O VM,

OJIVMHEL apeca M IOJVHEL [1apaMeTpoB.
OnnepaHmOm:

2 okrera: Twun VM ornpaBuTess. Ecau OPCODE=143/145 =70 moJie

OTCYTCTBYET.
2 okTeTa: Bepcua VM ornpaBurensa. Ecam OPCODE=143/145 sTo
[IoJIe OTCYTCTBYET.

2 okTeTa: Ymciio 32 — OMUTHBIX CJIOB B II0JIe IIapaMeTpOB BE3OBA.
4

- 262136 oxTeTa: HENOCPeICTBEHHHE IaHHEE ABJIALIMECH
rnapaMeTpaMmM BHIBOBA .
4/8/16 okxTeTa: ampec maMATM, Kyda CJenyeT NeperaBarThb
yIpaBJieHE .

Ha npuemHOM CcToOHe 00paboTKa MHCTPYKLUM INepellauu ylpaBJieHUS
IPOUCXOOUT CJlely M o0pas30M:

o

[lpoBepseTcs ampec nepexonla. Ecau oH mMeeT owrOOUYHOE 3BHAUeHUEe,

lepenaeTcsa OTpMuLIATeJIbHOe nonreepxneHme RSP. Ha sToM sTamne Moxer

OBITE TaK X& [NPOBEPEHaA KOPPEKTHOCTH IIapaMeTpPOB BHIBOBA.
Ecom ampec mnepexoma M NapaMeTpH BEBOBa MMEKRT KOPPEeKTHOE
3HaueHMe, 54 MHCTpykumm JUMP nepenmaeTCsa NOJIOXKUTEJIbHOE
nonreepxneHre RSP. Ilocse npueMa NOOOTBEPXISHMA Iepenarias
CTOPOHa cuMTaeT MHCTPykuMio JUMP BHIIOJIHEHHOMN.
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o [yIa nomoTBepXIOEeHMA BHIIOJNHEHMA MHCTpykumm CALL nepemaeTcsa
nucrpykumua RETURN. MucTtpykumsa RETURN mMoxeT comepXaThb
BO3BpallaeMEle 3HaueHuda. ECiamM B NOTOKE yIpPaBJIEHMA, CO3OAaHHOM IIO
MHCTpykUumm CALL, BO3HMKAET MCKIIOUMUTEJIbHaAS CUTyalMd, BMECTO
RETURN nepenmaeTcda MHCTPyKUMA RSP ¢ HeHyJsieBEIM OCHOBHEIM KOIOM
BO3BpAaTa.

6.3.2 RETURN

Mucrpykuma «BozepatT ynpasieHusa» RETURN mcnosib3yeTcd IpM BO3BpaTe
ynpaejeHusa u3 uHCTpykumi CALL, CALL BNUM m CALL BNAME (cM. Huxe) .
3Ta MHCTPYKULMS MMeeT CJenylliMe BHAUeHUd I[IOoJIeM:

OPCODE = 147
OPR LENGTH = 0 - 65535 ; 3BaBMCUT OT IJIMHE HENOCPEeICTBEHHEIX
N IaHHBIX OIepaHIa.
OnepaHmOhL:
0 — 262140 oxTeT: HEIOCPEeINCTBEHHHE IaHHEE, BO3BpallaeMble U3
IOONPOTPaMMH .

Nucrpykuma RETURN mcnosesyeTcsa OpM BO3BpaTe yHNPaBJIEHUA U3
nHcTpykuut CALL m RUN. Ecam He TpebOyeTcs IepellaBaTh BO3BpallaeMoe
3HaueHre, mMHCTpykuma RETURN He comepxmuT omnepaHmor. dopmar
BO3BpallaeMHX IOaHHEIX COBIIalaeT C MHCTPYKLUMEM, Ha KOTOPYyK IepelaeTcsd
orBeT (QopMaT VM oTHpaBUTEeN S WM [DOJIydaTessd) .

6.4 MVHCTPYKUMM YIPaBJEHUS IIaMSATbIO

UMSP npenmocTaBiideT CpencTBa IJIS pasmdelJieHMsda HaMAaATM OJIS Koa UM IOJid
IaHHBIX . [[POTOKOJI HE MNPOU3BOIUT IPOBEPOK KOPPEKTHOCTM OlIepaluu C
naMareon. Konm M maHHBIE MCHOJNB3YT ofllee ampeCHOe NPOCTPaHCTBO.
YhnpapJjieHMEe NaMAaThb [NOJIHOCTBIO ocylecTByideTcsa VM.

6.4.1 MEM ALLOC

VMHCTPpYKLUMA «3alNpOCUTH IIaMAThb IOJIS ITaHHBIX» (MEM_ALLOC) VCIIOJIB3YyEeTCsH
OJId 3anpoca BBIOEJIEHMA [IaMATM [NOIO OaHHBEe. OTa MHCTPYKLUMA MMEEeT
clenyniye 3HAUeHUS I10JIeN:

OPCODE = 148
OPR LENGTH = 1
OnepaHmH :
4 oxTeTa: pasMep BHIOEJAEeMOM IaMATK B DauTax.

g TOJIOXMTEJIBHOTO OTBeTa Ha MHCTpykumio MEM ALLOC nepemaeTcs
mHcTpykumua ADDRESS, nma oTpmuaTtrenbHOTO — RSP C HeHYJIEBEIM OCHOBHEM
KOIOM BO3BpaTa. [lOJIydeHHBM alpeC MOXeT OBTb MCIOJIb30BaH IPOTOKOJIOM
B MHCTPYKUMUSAX UTEHMI/3anmMcyu, CPABHEHUS U CUHXPOHUSBALUN.

6.4.2 MVCODE

Mucrpykuma «llepeHeCcTrM KOI» MCIOJIB3YETCHd IJIS [IepeHOCa MCIOJHSAEMOIO
KOIla C OIHOTO y3Jla Ha IPpyToM. 3Ta MHCTPYKUMS MMeeT Cllenyllme
3HAUEHMUS I[10JIEN :

OPCODE = 149
OPR LENGTH = 1 - 65535 ; 3BaBuCHUT OT IOJIMHE IIOJIA KOoZIa
OnepaHmH :

2 okTeTa: Tun VM mojydaTeis

2 okTeTa: Bepcusa VM nojgydaTens

0 - 262136 OKTeT: COHOEPXUT MCIOJHSAEMEMN KOI
PacmmpeHHEEe 3aTOJIOBKU:

DATA — COIEpPXUT MCIOJIHAEMBM KOI. 3TOT 3aT'OJIOBOK
N IPUCYTCTBYET TOJIbKO, €CJM KOI He COHNEPXUTCSH B
onepaHnax.
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Konm Bcerma cBda3aH ¢ VM omnpemnesyieHHOT'O TuNa. llojle Kxoma NpOo3padHo OJid
nportokojia. OHO odopMupyeTcsa VM OTOpaBUTENIS M OOJDKHO CONEPXaThb BCH
uHbpopmalmio, HeobOxommmyil VM nojgydaTesnsd. Konm He JOJIXKEeH OIHOBPEMEHHO
IepenaBaTbCsa B OIEpaHIax M B PaCUIMPEHHOM 3aI'OJIOBKE.

OJia MOJIOXUTEJIbBHOTO OTBeTa Ha MHCTpykumm MVCODE mcnoabszyeTcsd
nHcTpykumda ADDRESS, nma orTpuuaTesibHOTO — RSP C HeHyJIeBEIM OCHOBHEIM
KOIIOM BO3BpaTa. Ko, MepeHeCeHHHM N0 MHCTPyKUuM MVCODE, MoxeT OBITH
BEIIIOJIHEH IO MHCTpykumm JUMP mnm CALL.

6.4.3 ADDRESS

NucTpykumusa «Anpec namsatu» (ADDRESS) wmcnosb3yeTcsa O
[IOJIOXKUTEJIBHOTO OTBeTa Ha MHCTpykumm MEM ALLOC m MVCODE. ADDRESS
MMEEeT CJIenyo e 3HAYEeHMA I[IOJIEM:

OPCODE = 150
OPR _LENGTH = 1/2/4 ; 3aBuCMUT OT IJIMHE ampeca
OnepaHner:

4/8/16 okxTeT: ampec BHIOEJIEHHOM NaMITH.

Iina mucrpykumy MEM ALLOC azmpec ykKa3bBaeT Ha NEPBBEM OallT BEIOSJIEHHON
objlacTy HmaHHEIX. g mHCTpykuum MVCODE comepxaHMe ampeca
onpemensgercsa VM, C KOTOPOM CBS3aH KOIX.

6.4.4 FREE

[TaM4aTE, BHOEJIEHHAS MHCTPYKLUAMU MEM_ALLOC u MVCODE, zpoJrxHa OBITh
ABHO OCBODOOXIeHa. JJIga B»TOT0 MCHOJIE3YyeTCHa MHCTPyKUuA «OCBOOOIUTH
namMaTe» (FREE) . OHa mMeeT clenyolMe 3HAUEHMUS II0JIeN:

OPCODE = 151
OPR LENGTH = 1/2/4 ; 3aBuCHT OT IJIMHE ampeca.
OrnepaHs:

4/8/16 oxTeTa: ampec OCBODOXIAEeMOM IMaMSATH.

VM IOOJIXHa OCBO@OEMTB IIaMATbE aBTOMATUUECKUM IIPUM 3aBEPIEHNMM 3aladl Ha
y3Je.

6.4.5 MVRUN

NucTpykuusa «llepeHecTu M BHIOJHUTL» (MVRUN) wmcnojabsyeTcsa IOjis
OIDHOBPEMEHHOTO IIE€PeHOCa KOIa M €TI0 MCIOJHEeHMA. VHCTPpYKUMA MMEET
crenyomui dopMart :

OPCODE = 152
OPR LENGTH = 1 - 65535 ; 3aBMCHUT OT IJIMHHE II0JId KOZIa
OrnepaHs:

2 okrTeTa: Tun VM mojydaTeis.

2 okTeTa: Bepcusa VM nosyyaTesisd.

0 - 262136 oOKTeT: COHOEPXUT MUCIOJIHAEMEIM KOI.
PacmmpeHHEE 3aT'OJIOBKU:

DATA — COIepXWUT MCIOJIHAEMBIM KOI. 3TOT 3aI'OJIOBOK
N IPUCYTCTBYEeT TOJIbKO, €CJM KOI HEe COHNEPXUTCH B
onepaHIax.

C TOUKM 3peHUs OPOTOKOJa MCIOJIHAEMEM KOI 2TO NpocTo Bybep C
IOBOVMYHBIMM IAHHBIMIM . ®opmaT OTOI'O IIOJIA OllpenejideTCHd VM u IOOJIXEH
comepXaTh BCKO MHOOPpMALMIO, HEeODXOMMMYK IJiS 3arpy3dmka VM
IIoJjryuyarTejid, BKJIIOYAA IIapaMeTpBEl BEISOBA.

Koo He OOJIKeH OIHOBPEMEeHHO IepemaBaThbCsa B ONepaHIax U B
pacmmpeHHOM 3aToJIOBKE.
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OrBeT Ha uMHCTpykuuio MVRUN ¢opMmpyeTCcsa aHAJIOTMUHO MHCTPpykUumum CALL.
[laMaTh, BHIEJIEHHYIO IJid KOoJa 10 BTOM MHCTPYKLMM, HE HYXHO
OCBOOOXIOAaTh. 3a OCBODOXIEeHMEe HaMATM OoTeeuaeT VM.

6.5 IpyrMe MHCTPYKLUU

6.5.1 SYN

NucTpykuMua «KCUHXPOHUMBUPOBATHE» (SYN) MCHONB3yeTCsa IOJIS OOHOKPATHOIO
coobimeHus o006 M3MEeHeHUM OaHHHX. OHa MMeeT cjenywoumy dopmart:

OPCODE = 153/154/155 ; nna gaubel anpeca 4/8/16 okTer.
OPR LENGTH = 2 - 65535 ; 3aBUCKT OT IJIMHH OAHHBIX
OnepaHmOhL:
4/8/16 okTeTa: ampec NaMaTy [NPOBEPSEMBIX [aHHBIX.
2 — 131068 oxkTeT: HemnocpenCcTBeHHBE MCXOIHBIE IaHHBE. IJIMHAa
IOAaHHBEIX IOJDXKHA OBTH KpaTHa OBYM OKTETAaM.
2 — 131068 oxTeT: HemocpemcTBeHHasd Macka IJid CpPaBHEHUS.
InvHa 2TOTO IOJIA PaBHA IJIMHE I[I0JIS MCXOIHBIX
IOAaHHBIX .

OTcliiexmMBaeMble ITaHHBIE 3allaHb agpecoM IaMdaTM B II€epBOM OIlepaHIe. ST
JaHHBIE TI€PBOHAYAJIBHO CpPpaBHMBAKTCA CO 3HaUYEeHMEM MCXOIHEBEIX ITaHHBEIX U3
BTOPOI'O OIllepaHIla. Ecim 3HauvyeHMsa He COBIAamaKwnT, CUMTAETCS, UYTO
JAaHHBIE VM3MEHWMIIVICH . TpeTMﬁ OllepaHnl IIO3BOJIAEST 3allaThb MaCKy IOJI4
CPaBHEHMA. YCTaHOBJIEHHEIE B SIOVHNUILY OMTEL B MackKe YKas3elBakwT Ha OMTEL
B IOaHHEIX, WM3MEHEHNMEe KOTOPEIX CcjiengyeT OTCJIEXMBATLb.

Ha MHCTPYKUMIO BO3MOXHEL CJIedyKlMe BapPMAaHTEI OTBETAa:

o Ecam azmpec JIOKAJIbHOM IaMATM HEKOPPEeKTEeH, B OTBET IepenaeTcsd
MHCTPpyKLUMA RSP C HeHyJIeBEIM OCHOBHEIM KOIOM BO3BpaTa.

O Ecim maHHEIE HE MBMEHAKNTCH, B OTBET HMUEI'O He I[epelaeTcd.

o Ecim maHHEE MB3MEHUIIMCHL, [epenaeTrcda uMHCTpykumsa DATA C HOBEM
3HAUEHMEM OTCJIEXMBAEMEIX IaHHBIX.

6.5.2 NOP
MHCcTpykuusa «IlycTasa onepaumsa» (NOP) mMmeeT cienywoumm dopmaT:

OPCODE = 156
OPR LENGTH = 0 - 65535
OnepaHmOeL:
0 — 262140 oxTeT: MHKAICYJIMPOBAaHHEE IaHHEE.
PacmmpeHHEEe 3aT'OJIOBKU:
JIloOele pacmMpeHHBE B3aTOJIOBKU.

Nucrpykuua NOP npenHasHadeHa OJI9 PelleHMA ClenyolirMxX 3alad:

o0 llepemadva yHnpabBJIARIMX PACWMPEHHBIX 3aTr'OJIOBKOB, KOI'Ia B CEaHCE HET
OPYTUX MHCTPYKUMM IJiS [Iepenadu.

O Mukancymnauusa QparMeHTUMPOBAHHEIX MHCTPYKLMM M TPaH3aKUMM C
YCTaHOBJIEHHEIM (JIaTOM ClelMaJibHOM o6paboTkM (CM. cekumwo 7).

6.6 Pabora c obOwekTaMm

[IpoTOKOJI MMeeT Habop MHCTPYKLUMM, SBJIAKIMXCS PaCIMpeHMeM IPpOoToKOoJa
RPC [6]. B orTamume oT RPC UMSP mno3BOJISeT HaANpAMYy alpecoBaThb
IIaMATbE Ha YIOAJIEHHEIX Yy3JlaX UM IeperaBaTb CCBUIKM B KadecCTBe
napaMeTpOB M BO3BpallaeMbX 3HaAUEHUM.

ObbekT UMSP mMaeHTUOUIMPYETCS IO 4-OKTeTHOMY HOMeEpPY. 3HaueHUsd
pasmesieHEl Ha CJenymouye IOMalla3OHEL:

I -> %$x00000000 - 1FFFFFFF HasHAQUEHH OJIS CTAHOAPTHEX OOBEKTOB
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IT -> %x20000000 - 3FFFFFFF Has3HAUeHH OJid [I0JIb30BaTeJieN
IIT -> %x30000000 - 4FFFFFFF cBODOIHBEIE

IV -> %x50000000 - DFFFFFFF BpPEMEHHEE

V -> %xE0000000 - FFFFFFFF 3ape3epPBUPOBAHE

CTaHODapTHEIE OOBEKTH M3 OMarnasoHa 1 OOJIKHEL OBITh 3aPEeTUCTPUPOBAHBE U
crneuuduUrkaumMy Mx UMHTepPpOeMCOB IOJIKHH OBTbH ONYyOJIMKOBAHH. [IPOTOKOJ HE
IOOMyCKAaeT YaCTHEX WMJIM He OINMCaHHHX MHTepdeMCOB CTaHIaPTHHX
OOBEKTOB.

OBBEKTE M3 IOMalla30HA 11 OOJIKHEL OBITH 3apPEerMCTPUPOBAHEL, HO
crneuuduUrkalumMy UxX UMHTepdeMCcoB MOTYyT OHTH He ONyOJMKOBAHH. ITUM HOMepa
IPUMEHAITCS B Clydasax, Korma TpebyeTcsa MCKIIOUMTL BOSMOXHBIM
KOHQIMKT CHUCTEM Pa3HEX IPOM3BOOUTEJIEN.

InanasodH III MOXeT MCIOJIbB30BATBHCA CBODOOIHO. OOBEKTHI, IOOCTYIIHEIE II0
OTUM HOMEpam, MOTYyT CO3IOaBaThbCHd CTATUUECKM MM IOMHAMUUECKU. IOTU
OOBEKTE MOTYT MMETHL JIOOBE MHTep(delCH .

Bce 0OBekTH, OTHOCHAUMECS kK OuamnaloHaMm I, II m III, ofbume OJjiag BCeX
3alaHuM Ha y3Jjie, BkJoduasg 0 - sBamaHue. VIx MHTep®eMCH IOCTYIIHH BCEM
3ajlayaM Ha y3Jie, BO3MOXHO C YUeTOM [IapaMeTpPOB UISHTUOMKALIUMA.

Imnanason IV mnpemHaszHaueH O OOBEKTOB, CO3INaBaeMbIX IOMHAMUUECKU B
paMkKax OJHOTO 3alaHMsa. 3T0 OOBEKTH SABJISIOTCS M30JIMPOBAHHOM
ACCOLMATMBHOM MNaMSaAThI 3alaHmsa. IJOoCTyll K 2TuM OOBEeKTaM MOXeT OHBThb
IOJIydeH TOJIbKO M3 KOIIa 3allaHMs, KOoTopoe mx cosmajio. 0 — 3amaHue He
uMeeT OOCTyIla kK oOBekKTaM M3 IamalnasloHa 1V.

[IpoTOKOJ HPEemoOCTaBJISAEeT NOCTYINl K HOAHHEM ODOBEKTa, Kak K HEeIPEepPHBBHOMY
CeTrMeHTy HaMATH. [laMaTe OOBEeKTOB MOXET [IepecekKaThbCHd MM He
IepecekKaTbCsa C IIJIOCKOM JIOKAJIbHOM NaMATbhI y3Jla. B MHCTPYKUMAX
PaboTH C HAHHEIMM ODBEKTa MCHONb3YETCS IIOJIe CMEIEeHMS OT Hadaja
obwekTa B OauTax. lIlpaBuila 3anMCU CMEUeHMS aHaJIOTMYHH IpaBUiiaM
3a0McCHU JIOKAJIBHOTO alpeca, OIpeleJIeHHEe BHaudaJle HaHHOM CEKLUM.

PazpamHoCcThs HaMdaATH y3Jla, OIpenejieHHasa IJjd OpoTokojia UMSP,
OTpaHUYMBaEeT MaKCHMMAJIbHEM pasMep HOaHHHX OINHOI'O OOBeKTa.
VHCTPpYyKLUMM, OIpeleJieHHbBle B IOaHHOM IIyHKTe, I[IO03BOJIAKT paboTaThb C
aCCOLMAaTUBHOM MNaMATHI C TeOpeTUUeCKUM IIpeleJibHEIM pasMepoM Ha OIOUH
ysen — 2796 (7,9 * 10728).

KpomMe HOMepa OOBEKT MMeEeT BEepCMI, IJIMHOM 2 OKTeTa, M pealm3aluo,
OJIVHOM 2 okTeTa. I[IpoTokoJyi TpebyeT obga3aTeJIbHOM COBMECTUMMOCTM CHUBY
BBEpPX IJIS BCeX peajiM3aliuM OJHOM Bepcum obObekTa. [IyOamMkalumMsa HOBOM
peanmMzaluM CTAaHIAPTHOTO OOBEKTa MOXET COHepXaThb TOJBKO IOOABJISEMEE
MHTepOeMCH .

Eciu g OTHPpaBUTENSIS MHCTPYKUUM Bepcusa U/UIM peanms3anms obbekTa He
UTpaeT POJIM MM HEeM3BEeCTHa, TO MHCTPYKLUMSI MOXET COIepXaThb HYyJIEBHE
II0JIg BEPCUM U peayuMsaluum oObeKTa MM TOJIBKO HYyJIeBOe IIoJIe
peanmzauumn. HymeBoe mnojie BepCUMM M HEHYJIEBOE IIOJIe peayiM3aluM He
IOOonycKaeTcs.

6.6.1 UreHre/3andMUcCh IaHHEX OBBEeKTa
6.6.1.1 OBJ REQ DATA

MHCTPpYKLUMA «3anpoCuTh OaHHee oOBekTa» (OBJ REQ DATA) wmcnosib3yercs
IOJIA 3anpoca IOaHHBIX C yIOAaJIEHHOTO y3Jja. OHa uMMeeT cienyommit dopMart:

OPCODE = 192/193
OPR_LENGTH = 3/4/5
OnnepaHmOm:

4 okTeTa: Homep obOwmekTa.

IOisa OJVHEL [IOJIA OJMHEL 2/4 okTeTa
3aBUCUT OT IOJIMHEL I[IOJIS CMEIeHUS

.
’

.
’
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2 okTeTa: Bepcus obbekTa.

2 okTeTa: Peanuzauusa oObBeKTa.

2/4 oxrTeTa: JnvHa 3BanpalyBaeMbIX TAaHHLHIX B OKTETaXx.

2/4/8 oxTeTa: CMemeHMe 3alpallMBaeMbx IJaHHBIX OT Hauaja
obrexkTa B OamTax.

[Ipy nJmMHe 10JiS IOJIMHEL B 2 OKTeTa IJIMHa CMeleHMs JOoJDkHa OBITh JIBa
okKkTeTa. BO BCexX OCTAaJIbHEIX CJy4YasaxX IOJMHA I10JIS OJIMHBEI M CMEIeHMUS
IOJDKHEI OBITH He MeHble 4 oKTeT.

B oreer Ha mHCTpykumio OBJ REQ DATA nepenmaerca MHCTpykKuma DATA,
comepxaumasd sBalpallMBaeMble HaHHBE. ECM HaHHBIE He MOTYT OHTh
[lepenaHel, BO3BpallaeTcsa MHCTPpykUMsa RSP C HeHyJIEBEIM OCHOBHEIM KOIa
BO3BpAaTa.

6.6.1.20BJ WRITE

MHCcTpyKLUMA «3anmMcarTh OaHHele B 00BekT» (OBJ WRITE) mcnosiebsyerTcsa njs
3anMCy OAHHHX B OOBEeKT. VHCTPYKUMS MMeeT cljenyoummy dopMar:

OPCODE = 194/195/196
OPR LENGTH = 3 - 65535
OnepaHmOeL:
4 okTeTa: HoMep oOOBEeKTa
2 OKTeTa: Bepcus obbekTa
2 oKTeTa: peanuszauusa oOBekKTa
2/4/8 okTeTOB: CMelleHMEe OT Hauajia ofbekTa oJig 3alucy JaHHBIX.
0 - 262130 oxTeT: HEIOCPEeNCTBEHHHE IaHHBEE IJIS 3allCU.
PacmmpeHHEE 3aTOJIOBKU:
_DATA - COHEepXmMT HENOCPEeINCTBEHHBE IOaHHbHE IJId 3anucu. ISTOT
3aT0JIOBOK IIPUCYTCTBYET, TOJbBKO €CJIM HOAaHHEX HET B
onepaHnax.

IOna IOJIMHBEL [IOJIA cMemeHuda 2/4/8 oxkrer.
BaBUCUT OT IJIMHB OAHHBIX .

.
14

.
14

HpM OJIMHE II0JIS CMElleHMS 2 OKTeTa IJIMHA IOAaHHBIX IOJIKHA OHTL 2
OKTeTa. BO BCcex OCTaJIbHEIX CJlydadaX nOJiIMHa CMelleHMA OOJIXKHA OBITE HEe
MeHbIle 4 OKTeT M IJIMHA JAaHHEX KpaTHa 4YeThHpeM. JaHHBEIE HE IOJIKHEI
OIOHOBPEMEHHO IIepedaBaTbCd B OlIlepaHIaX M B pacCllIMpeHHOM 3aroJIOBKe.

6.6.1.3 OBJ WRITE_ EXT

NHCTPpYyKUMUSA «PacumpeHHas 3alMcb JaHHBEIX B oOBbekT» (OBJ WRITE EXT)
MCIOJb3YyEeTCS IJIS 3alMCM IaHHHX B OOBekT. IJMHa IaHHEX MOXET ObTbL 1
— 262132 okxTeTa C maroM 1 okTeT. VHCTPYKLUMS UMEeT CJenyllue
3HAUEHMUS II0JIeN:

OPCODE = 197
OPR _LENGTH = 3 - 65535 ; 3aBUCKT OT IOJIMHB OAHHBIX ¥ OJIMHEL

anpeca
OnepaHmOeL:

4 okTeTa: HoMep oOOBEeKTa

2 oKTeTa: Bepcusad oDOBeKTa

2 OoKTeTa: peanu3zauusa oOBekTa

1 okTeT: Bcerma uMmeeT 3HaueHue 0.

3 okTeTa: [IJMHA SalMChHBAEeMBEX OAHHBIX B OKTeTax. 3HaueHue 0

HEeIOOIyCTUMO .

4 — 262128 okTeT: HEINOCPEeICTBEHHHE IIaHHBE IJIS 3anmMcu. IJrHa

IOaHHEX KpaTHa 4 oxTeTaM.
2/4/8 okTeTa: CMEIEHMEe OT Hadajla OoObeKTa IJISd BalMcCM IaHHBIX.

Ecau ngnmHa 3anmMceBaeMblX IJaHHBEIX HE KpaTHa 4YeTepeM OKTeTaM, B KOHEel

IIO0JIA IIaHHBEIX ©IJI4 BEIPABHMBaAHMA I'PAHMIEBEI 3allMCEIBATCHA 1 -3 HYJIEBBEIX
OKTEeT.
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B orBeT Ha 3Ty uMHCTpykumm OBJ WRITE, OBJ WRITE EXT nepemaeTcsa
MHCTPYKUMSA RSP. HyJjieBOM OCHOBHOM KOJ BO3BpaTa OIpenesisgeT
HOPMAaJIbHOE 3aBEpPLEHNE.

6.6.2 VHCTPpYKUMM CPaBHEHMSA IaHHBIX OOBEeKTa
©.6.2.1 0OBJ DATA CMP
Nucrpykura «CpaBHUTHL OaHHeEle OObekTa» (OBJ DATA CMP) MCHONB3yeTCHd

IOJIS IOBOMYHOTO CPAaBHEHMS IAaHHEIX OOBEeKTa C HEeNOCPeICTBEeHHBIMM IaHHBIMU
/3 OIEepPaHIOB. MVHCTPYKLUMA MMEEeT CJelyllMe 3HAUeHMS II0JIel:

OPCODE = 198/199/200 ; IJIS IOJIMHEL I[IOJIS cMemeHud 2/4/8 oxrer
OPR LENGTH = 3 - 65535 ; 3aBMCUT OT HOJIMHBL OaHHBIX
OnnepaHmOm:

4 okTeTa: Homep obOwmekTa.

2 okTeTa: Bepcusa obbekTa.

2 okTeTa: Peanmuzauusa obwekTa.

2/4/8 oxrTeTa: CMemeHMe OT Hauajla OOBEKTa MIJid CPaBHMBAEMBIX
IOAaHHBIX .

2 - 262128 oxTeT: HenmocpeXnCTBEeHHEE IaHHBE OJII CPABHEHMUS.

[Ipy nJamMHe I0JIS CMelleHMs 2 OKTeTa JJIMHAa JaHHBIX OOJIXKHa OBTb 2
okTeTa. BO BCcex OCTAJIbHEIX CJydYasaXxX OJIMHA CMelleHMS OOJIKHA OBITL He
MeHblle 4 OKTeT UM OJIMHAa IOaHHBIX KpaTHa UYeTHPEM.

OreeT Ha uHCTpykumo OBJ DATA CMP omnmcaH B cexumm 6.2.3.
6.6.2.2 OBJ DATA CMP EXT

NHCcTpykuMa «PacumpeHHOEe CpaBHEeHMEe HOaHHEIX OOBeKTa»

(OBJ DATA CMP EXT) wucCHnojib3yeTcsa OJiA OBOUYHOT'O CPaBHEHMS HOAaHHHX
OOBEeKTa C HENOCPEeICTBEHHBIMM IOaHHEIMM M3 ONEepPaHmoB. [IMHA HOAaHHBEX
MOXeT OvlTb 1 — 262132 oxTeTa C maroM 1 okTeT. 35Ta MHCTPYKLUUSA MMEET
clrenynuMe 3HadeHUd I[OJIeN:

OPCODE = 201

OPR LENGTH = 5 - 65535 ; B3aBUMCUT OT HOJIMHBI HDAaHHBIX WM IJIMHBL
azpeca
OnepaHner:
4 okTeTa: Homep obOwmekTa.
2 okTeTa: Bepcusa obbekTa.
2 okTerTa: Peanmzaumsa oOBekKTa.
1 okxTeTr: BCcerma mmMmeeT 3HaueHme 0.
3 okTeTa: JJMHaA CpPaBHUBAEMHIX IaHHEIX B oKTeTax. 3HaueHue 0
HEe oIy CTUMO .
4 — 262132 oxTeT: HENOCPeINCTBEHHHE IaHHEE IJiId CPaBHEHUI.

IOnmHa noJjiga KpaTHa 4 okTeTaM.
4/8 oxTeTa: CMemeHMe OT Hauajla oObeKTa IJIS CPAaBHMBAEMBIX
OAaHHEBIX .

s BEIPABHMBAHMA CMEUEeHMA Ha I'PaHUMILYy UYeThpeX OKTET B KOHEIL
HelloOCpeaOCTBEHHEX IIaHHEBEIX 3allMCEIBATCHA 1 -3 HYJIEBEIX OKTET.

Oreer Ha uHCTpykumw OBJ DATA CMP EXT onmcaH B cexuum 6.2.3.
6.6.3 BeizoB mpolelyp oOBeKTa
©6.6.3.1 CALL BNUM

MHCTPYKLUMSA «BHIIOJIHMTE Npouenypy obbexkTa no HomMepy» (CALL BNUM)

rnepemnaeT yhnpaBJieHMVe npolenype obbekTa [0 ee HOMEpPy. ITa MHCTPYKUMUS
UMeeT CcJenylle SHAUeHUS I10JIel:
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OPCODE = 202/203 ; COOTBETCTBEHHO IJIS MHCTPYKLMMA HE BKJIOUAIEH
¥ BKJOUanLEeN MHOopmMmaumio o VM.
OPR LENGTH = 4 - 65535 ; 3aBuUCHUT OT BKJIKOUeHMA MHOopMauum o VM u
N IJIMHEL [TAaPaMeTPOB.

OnepaHmOhL:
2 okrera: Tun VM ornpasurend. Ecam OPCODE=202 »TO nojue
OTCYyTCTBYET.
2 okrTeTa: Bepcumsa VM ornpasurenda. Ecam OPCODE=202 =T0 noje
OTCYyTCTBYET.

4 oxkTeTa: HOMeEp oDOBeKTa.

2 OKTeTa: Bepcus obbekTa.

2 oOKTeTa: peanmsauua obOwbekKTa.

4 oxTeTa: HOMEP BHIBEIBAEMOM NIPOLIEeIYPH
4 - 262128 oxTeT: napaMeTpH BHI30BAa.

ObpaboTka Ha IPUEMHOM CTOPOHE MNPOU3BOIMTCS aAHAJIOTUUYHO MHCTPYKUMUU
CALL (cMm. cekummo 6.3.1).

6.6.3.2 CALL BNAME

MHCTPYKLUMA «BHIIOJIHNUTE Npouenypy obbexTa no mMeHm» (CALL BNAME)
nepenaeT ylpaBJIeHME HpolLenype OOBbeKTa [0 €€ MMEHM. JTa MHCTPYKLUI
MMeeT CcJlemyolMe 3HAYeHUS II0JIeN:

OPCODE = 204/205 ; COOTBETCTBEHHO IJIS MHCTPYKLMM HE BKJIOUAIEH
¥ BKJOUanLEeN MHOopmMmauuio o VM.
OPR LENGTH = 3 - 65535 ; 3aBuUCHUT OT BKJIKOUeHMA MHOopMauum o VM u
N IJIMHEL [TAaPaMEeTPOB.

OnepaHnOeL:

2 okrera: Tun VM ornpasurend. Ecam OPCODE=204 »TO nojue
OTCYyTCTBYET.

2 okreTa: Bepcumsa VM ornpasurensa. Ecam OPCODE=204 =TO noje
OTCYyTCTBYET.

4 oxkTeTa: HOMeEp oDOBeKTa.

2 OKTeTa: Bepcus obbekKTa.

2 OoKTeTa: peanmusauua oOwBeKTa.

4 - 262128 oxTeT: napaMeTpH BHI30BAa.

PacmmpeHHEM 3aT'0OJIOBOK:
_NAME - comepXmT MMSA BHISBHIBAEMOM MIPOLIEIYPEH.

ObpaboTka Ha IPUEMHOM CTOPOHE MNPOU3BOIMTCS aAHAJIOTUMUYHO MHCTPYKUMUU
CALL (cMm. cekummo 6.3.1).

MeHa MOTYT MMETH NPOLelypPe OOBEKTOBR M3 OmanasoHos 11T m IV.
[lpouenyps OOBEKTOB M3 OMana30HOB I m I1 He HOOJIKHEL MMETH MMEH Ha
ypoBHe UMSP. OHM ZOOJIXKHEI MMETE TOJIBKO HOMEP.

6.6.3.3 GET_NUM_PROC

Mucrpykura «lloyunTs HOMep npouenaype» (GET NUM PROC) nosBojdeT
IOJIYUMTE HOMEP Npoluenypsl o0bekTa M3 amanazoHa 111 m IV 1o MMeHHU
NpoUenypr. 3Ta MHCTPYKLUMS MMeeT CJjenyllle SHAaUeHUd I[IOoJIeM:

OPCODE = 206
OPR_LENGTH = 2
OnepaHmOeL:
4 oxkTeTa: HOMeEp oDOBeKTa.
2 OKTeTa: Bepcus obbekTa.
2 oOKTeTa: peanmsauua obOwbekKTa.
PacmmpeHHEM 3aT'0JIOBOK:
_NAME - COHOEPXUT ¥VMA NPOLENYPEH.

IJid TOJIOXUTEJIbHOTO OTBeTa Ha MHCTpykumio GET NUM PROC nepenmaetTcsa

nucrTpykumua PROC NUM, mig OTpMLATEJBHOTO — RSP Cc HeHYJIeBEIM OCHOBHEIM
KOIOOM BO3BpAaTa.
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6.6.3.4 PROC_NUM

Mucrpykuma «Homep npouenype» (PROC NUM) nepemaeTcsa B OTBET Ha
mucrpykumio GET NUM PROC. MucTpykiuma PROC NUM mmeeT cienyomme
3HaUeHud I[OoJIel:

OPCODE = 207
OPR LENGTH = 3
Operands:
4 okTeTa: HOMep oOBeKTa.
2 OkKTeTa: Bepcus oObekTa.
2 oOKTeTa: peanu3zauusa oOBeKTa.
4 okTeTa: HOMEpP IPOLelyPH .

6.6.4 CosmaHme OOBEeKTOB

OOBekTE M3 OManas’oHOB 1 u II (CTaHOAPTHHE M BHIOEJIEHHBIE OJId
II0JIb30BATEJIA) He MOTYT OBITb CO3IaHEl Ha yIaJIEHHOM y3Jie dYepes
unrepoderic UMSP. 3Ty OOBEKTH MOTYT OBITH CO3IaHEl TOJIBKO uepes API
VM. OOBexkTH M3 gmanalzoHa 111 m IV MOTyT OBITH COSBIOaHB Ha yIOaJIEHHOM
y3Jie OpM IIOMOUM MHCTPYKLUMUM OPOTOKOJIA.

Peanmuzanuusa oOOBEeKTOR M3 OmanazoHa I — II (He CBA3aHHBIX C
onpeneJjieHHEIM 3anmaHmeMm) ¥ IIT (CO3OAHHHX OIpeleJIeHHBIM 3alaHMeM, HO
OOCTYIIHEIX M3 JI0OOTO 3alaHMa) HOOCTATOUHO CJIOXHAa. ITO CBA3aHO C TeM,
UTO pasHbBlE 3alaHMsa MOI'yT MMETH PAa3HBEE aIpeCcHBE NPOCTPAaHCTEBA
IaMAaATK. YKaszaTeJaM OOJIXKHE OoOpabaTelBaTbCHd B KOHTEKCTE BalaHMg, OT
KOTOPOI'O OHM IIOJIydeHBl. KpomMe sTOro ofmme OOBEKTH IOJDKHEL
OTCJIEXMBATL 3aBeplleHMEe 3aTaHuM IOJIS OCBOOOXIEHMS IOMHAMUUECKUX
pecypcoB. llpu 3TOM yKazaTeau Ha OO0BeKTH M3 111 amanal30Ha MOTYT
HAaXOOUTBLCSA Ha y3JlaX, Ha KOTOPHX 3aIOaHME HE BHIIOJHAETCHS M NPOTOKOJI
He [IPEeNoCTaBJIAET CPEenCTB IJId OIOBEIEHMA STUX Y3JIOB O 3aBEPIIEHUU
3aaHMA. YKa3aHHEE TpeOOBaHMA HAKJIAOBEBAKNT CyLlEeCTBEHHBEE OI'PAHUYEHUS
Ha 3Tu OOBekKTH. Ha oOmexkTH M3 IV IManas30HA NPOTOKOJI HE HAKJIAOEBAaET
HMKAKUX OTPaHUYUEHUN.

YHMKAJIBHEIM KJIIOUOM, MISCHTUOMUMPYOWMM OOBEKT HAa Yy3Je, SABJIAETCHd HOMEP
obObwekTa. OObexTaM M3 mmanasoHa III m IV MOxXeT OBITb HNPUCBOEHO MMS.
OOBexkTEl M3 mmanasoHa I m II He MOTYT MMEThb MMEeH Ha yporHe UMSP. B
paMKax OHOHOM 3alauy He MOXeT OBTb OBYX OOBEKTOB, MMEKIMX OIUH
HOMEP WMJM OHOHO MMA.

©6.6.4.1 NEW, SYS NEW

dopmaT oBemx MHCTPYKUUM «Co3maTek oOwekT» (NEW) m «Co3maThb
CUCTEeMHEM 0O0BeKT» (SYS NEW) axnajnormueH. Illepras co3maeT OOBEKT B
ovanasoHe IV, BTOpad - B gmanasoHe III. 3Tu MHCTPYKLUM MMET
crenyomui dopMart :

OPCODE = 208/209 ; coorsercTBenHO myua NEW/SYS NEW
OPR_LENGTH = 3
OnnepaHmOeL:

2 okTeTa: Twun VM.

2 okTeTa: Bepcusa VM.

2 OKTeTa: Bepcus obbekTa

2 OKTeTa: peanu3aumsa obwbekTa

4 - 262136 okTeT: ODaHHBE, HeOOXOIMMEIE IJIS CO3IOaHMa OoDBeKTa.
PacmmpeHHBEIE 3aTOJIOBKU :
_DATA - conmepXmT HaHHBE, HEOOXOOMMEBIE IJIg CO3HaHusa OOBeKTa.

3TOT 3aroJIOBOK IIPMCYTCTBYET, TOJIbBKO E€CJNM OaHHEIX HET
B OllepaHIax.

_NAME - comepxmT mMa OOBEeKTa. OTOT 3aTOJIOBOK HABJISETCH
HeoDda3aTeJIbHBEIM .
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NMucrpykumsa SYS NEW mcnosbsyeTcsa nOJid co3manmsa oO0beKTa, HOCTYIIHOT'O
us Jgoboro RamaHmsa, NEW - mogsg co3maHusa Oo0OBeKTa, OOCTYIIHOTO TOJIBKO
U3 «CBOETO» 3BamaHusa. Ecam oOBeKT CO3IaH, OJiId HOOTBEPXISHUA
nepenaerca mHCTpykumsa OBJECT. Ecim oOBEeKT He yIaJioChb CO3OaTh,
epenaeTrcda MHCTpykUumda RSP ¢ HeHyJIeBEIM OCHOBHEIM KOIOM BO3BpaTa.

[lole HmaHHBEIX NPO3PAavyHO IJid OpoTokoJia. OHO opMmupyeTcsa VM
OTHPAaBUTEJ S M IOOJDKHO COIEPXaTh BCK MHOOpMALMI, HeoOxomuMmyn VM
[IoJiydyaTelsa IOJigd CO3naHud OObekTa. JaHHEE HEe IOJDXKEH OIOHOBPEMEHHO
IepenapaThbCsa B OIepaHIax M B PaCUIMPEHHOM 3aI'OJIOBKE.

[Tojje SESSION ID MHCTPYKLUMM HE MOXET MMETL HyJIeBOe 3HaueHUe.
OIyHaMmMueckul OOBEKT MOXeT OBITh CO3I0aH TOJIbBKO B KOHTEKCTE
oIpeneJIeHHOTO 3amaHua. OOBbeKT BCcerza coszzaeTcsa Ha VM, C xoTopou
CBA3aH CeaHC.

Hymnerwle 3HaUeHMA BEPCUM U peanms3alum obbekKTa TOBOPAT O TOM, UYTO
O0OBEeKT UX He UMeeT.

OOHOBPEMEHHO C CO3IaHMeM OOBEeKTa MOXHO 3aperuMcCTPpMpOBaThb €I'0 MMA.
VMg CcOnepXmuTCd B paclMpeHHOM 3arojioBke NAME.

Bce 0OOBEKTEH, CO3IaHHBE N0 MHCTPYKUMAM NEW 1 SYS NEW IOJIXHEI OBITH
ABHO yHaJieHHl. [IpM 3aBeplleHMM 3afaHusa VM IOJIKHA aBToMaTUYeCKU
yIOaJIaTh BCe IMHaAMMUECKME OOBEKTE, CO3IAaHHBIE M HEe YyIaJIEHHBE
3aaHMEM.

6.6.4.2 OBJECT

NucTrpykuua «O06wekT» (OBJECT) wmMcCHoJab3yeTcsd IJiSd IOJIOXUTEJIEHOTO
oTBeTa Ha MHCTpykumm NEW m SYS NEW. MucTpykuma OBJECT umeer
clrlenywumMe 3HadYeHUd I[IOJIeN:

OPCODE = 210
OPR LENGTH = 2
OnepaHmH :
4 okTeTa: HoOMep oOOBEeKTa
2 OKTeTa: Bepcus obbekTa
2 OoKTeTa: peanuszauusa oOBekKTa

6.6.4.3 DELETE

VHCTPYKUMUA «YIOanuThb obwekT» (DELETE) mcnonb3yeTcsa IOJig yIaJIeHUs
00BEeKTa, CO3IAaHHOTO NO MHCTPpyKuUuM NEW mim SYS NEW. Ona wumeer
crlenyoie 3HauyeHMUs I10JIeN:

OPCODE = 211
OPR LENGTH = 1
OnepaHmH :
4 okTeTa: HoMep oOOBEeKTa

OOBeKT MOXeT OBIThH yIaJIeH TOJbBKO M3 3amaHudg, KOTOpoe ero cos3majio. B
OTBET Ha BTY MHCTPYKLUMIO IIepelaeTcd MHCTpykKuma RSP.

6.6.5 NneHTmdMKalmsa OOBEKTOBR

[Ipy perucTpalum oOBEKTa Ha y3Jie, OH MOXeT OBITh CBS3aH C MMeHeM,
oamHom 4 - 254 okrer. VMg cocToMT M3 CMMBOJIOB ASCII. Chnenyoume
BEepCUM TPOTOKOJIa MOTYT ONpelesiMThb OPpyTMe TUIIE MMeHU.

Msa CcBA3BIBAETCHA C HOMEPOM OOBEKTa M ABJSETCH €TI0 CHMHOHMMOM. VMeHa
BCeX aKTUMBHHIX OOBEKTOB B OIHOM 3aJauM Ha y3Ji€ IIOJIXHB OBITb
YHUKAJBbHEL. [IpM 32TOM BCE aKTMBHBEIE OOBEKTH M3 IOManasoHa HoMepor 111
OOJIKHEL MMEeThb YHMKAJIbHEIE MMeHa IOJId BCeX 3amayd Ha y3Jje. [IpoTokoi
IO3BOJIAET MOJIYUMTh HOMEep OOBEKTa MO MMEHM UM MMA OOBeKTa IO HOMEDPY .
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6.6.5.1 OBJ_SEEK

Mucrpykuma «Hamtu oOvexT» OBJ SEEK mcnosbsyeTcsa A IIOJIyUYeHUA
HOMepa oOBeKTa IO MMeHM. OHa MMeeT cJjenyillMe BHAauUeHUd II0oJIel:

OPCODE = 212
OPR _LENGTH = 0
O6sa3aTeJIbHEM PacCIMPEHHEM 3aT'OJIOBOK:

_NAME - comepxmuT mMsa OOBEKTa.
Ecnin oOBekT HallIeH — B OTBeT NnepelaeTcsa MHCTpykumsa OBJECT. Eciamu
OOBEKT He HalIeH — B OTBEeT IllepellaeTCda MHCTPykuMa RSP C HeHYJIEeBEM

OCHOBHEIM KOIOM BO3BpaTa.

MHcTrpykumusa OBJ SEEK moxeT nepemaBaThbCd MMPOKOBEmMATENbHO uepes UDP.
B sToM ciyyae OHa oTHocuTcsa kK (O-ceccum M IOJIXHA COIepXaThb IIoJie
REQ ID mna mpoeHTuUdMKALMM OTBETOB. B OTBET Ha MMPOKOBEUATEJIbHYIO
pacceuiky OBJ SEEK OOJIXHEI epenaBaTbCsa TOJBKO IIOJIOXUTEJIbHBEIE OTBETH.
OTBeT MOXeT OBIThL HampabjeH depes UDP.

6.6.5.2 OBJ_GET NAME

Mucrpykuma «IonyunTts uMa oOwbekTa» (OBJ GET NAME) mMcHnojib3yeTcs OJid
IOJIydeHUSa MMeHM OO0BekKTa NHO HoMepy. OHa uMeeT clenynlre SHaAUeHUS
IoJIen:

OPCODE = 213
OPR LENGTH = 1
OnepaHmH :
4 okTeTa: HoOMep OOBEeKTa

Ecim oOBEeKT CcylmecTByeT — B OTBeT lnepenaetrcsa mHCTpykumsa OBJECT c
IPUCOENMHEHHEM PAaCUIMPEeHHBEM 3aroJioBkoM NAME. Ecim oObeKT He HauIeH
- B OTBeT IepelaeTcCda MHCTPYKLUA RSP C HEHyJIEBEM OCHOBHEIM KOIOM
BO3BpAaTa.

7  lenouku

MHCTPpYKLUMM, TepemaBaeMele IO OIJHOMY CEaHCOBOMY COEIMHEHMIO, MOTYT
OBITE ODOBENMHEHH B LENOoduky. lemodka — 3TO Tpylla CBA3aHHBX OPYT C
IPYyTOM MHCTPYKILMUM. B OIHOM CceaHCe OJIHOBPEMEHHO MOXeT IlepellaBaThbCd
HECKOJIbKO liernoduek. lenoukm OHBAKRT CJEOYIIMX TUIIOBR :

O TIHOCJemoOBaTEeJIbBHOCTHb
O TpaH3aKLusd
O OGparMeHTHMpPOBAHHAS MHCTPYKLMI.

Eciu MHCTPYKLMS BKJIIOUEeHa B Lenouky, Gjgar CHN pgoskeH OBTHL paBeH 1.
[Tojje CHAIN NUMBER 3arojioBka COIepXuT HoOMep uenouky, INSTR NUMBER -
MOPAAKOBEINT HOMEP MHCTPYKUMM B llelNodyke HaumuHaa c 0. Hymepaumo
LEeIoYeK BeIeT NPOTOKOJ. Bcero B OOHOM CeaHCE OIOHOBPEMEHHO MOXET
nepemaBaTbCcsa JO0 65533 uenoukmu. 3HaueHMs HoMepor Lenouek 3x0000 u
$XFFFF 3BapezepBUpOBaHbE NpoTokoJOoM. OJHa lLernodka MOXeT COJepXaThb IO
65535 MHCTPYKUUMN.

VHCTPYKUMUA C HYJIEBHM NOPAIKOBEIM HOMepom INSTR NUMBER mosmkHa
coepXaThb PAaCHMPEHHHM 3aT'OJIOBOK, OMNMCHBAKIMM LIeNouKy. KaxIbe TH
LEeNOUKM MMEeEeT CBOM UHUIMMPYKRUMM PacClMPEeHHEM 3al'0OJIOBOK.
PacumpeHnHeM 3arojioBok “Konen uenoukm” ( END CHAIN) mnepenaeTcsa B
IocCJieTHEeM MHCTPYKLMM LEeNOUKM, He3aBUCUMO OT ee Tuna. OH MMeeT

cllegyrumme 3Ha4YeHUA IoJIEN :

HEAD CODE = 6
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HEAD LENGTH = 0

HOB =1

HoMmep 3aBepmaemMon LeNOYkM comepxurcsa B mnojie CHAIN NUMBER 3arojoska
VHCTPYKLMM, K KOTOPOM MPUCOEIMHEH 3ar'OJIOBOK.

VMHCTpYKLUMM, BKJIIOUEHHBE B LIEINOYKM, MOI'YT IlepemaBaTbcd uepes UDP,
TOJILKO €CJIM BCH lLIeNOoYKa IOMENAalnTCd B OIOMH CEeTMEHT.

7.1 TlocaemoraTeJILHOCTD

[locmenoBaTeIbHOCTE BTO TUI LENOUKM, KOTOPBM OOBeIMHAET 33aBUCAllMe
OIpyT OT IOpyra MHCTpykuuM. Clenyouas MHCTPYKLMS [HOCJIEONOBATEJIBHOCTU
MOXeT OBITH BHIIOJIHEHA HA VM, TOJIBKO €CyuM Obljla BHIIOJIHEHA NPEeIblOylas.
Ecim Tekymas MHCTPYKLMS HE MOXET OBITH BEIIOJIHEHA, BCE OCTAaJIbHEE
MHCTPYKLUMM IOAHHOM IIOCJIENOBATEJIbBHOCTM (yXe INepemaHHHEe WIM OXMKIawnlye
epenayy) NPOCTO OTOpaceHBalwTCA. Blaromapsa 3TOMy OJS OOHOTO
BHUMCJIMTEJIBHOT'O IIOTOKA YIPaBJIEHMHA MOXHO HE XIOAThb IIOJIOXMTEJIBHOI'O
3aBEpPUIEHMS TEeKYUEN MHCTPYKUMM M Cpal3y NepenaBaTh CJIenyolyl, €CIu
OHa OTHOCUTCA K TOMYy Xe& y3Jy.

_BEGIN FLOW. PacuMpeHHB 3aroJIOBOK “HauaTk MOCJIEHOBATEJIbHOCTL”
neperaeTcs B IEPBOV MHCTPYKLUMM [IOCJENOBATENLHOCTM. OH MMeeT
cllemyouMe BHadYeHMs I[I0JIeN:

HEAD CODE = 3
HEAD LENGTH = 0

HOB =1

HoMmep cosmaBaemoy LeNOYKM comepxuTcsa B mnojie CHAIN NUMBER 3arojoska
uHCTpykumm. Iloje INSTR NUMBER mosmxkHO mMeTh 3HaueHue 0.

VHuumaTopoM CO3IOAHMA IIOCJEeOOBATEJIBHOCTU AbJjideTrcda VM.
[locenoBaTeJIbHOCTE He 00A3aTejIbHO IOJIKHA MMETh 3apaHee M3BECTHY
OauHy . OH MOxeT OBITh BaBeplleHa B JI0OOM MOMEHT. ECaM HYXHO
3aBEPUMUTEL [IOCJIENOBATEJILHOCTE M HET MUHCTPYKUMM IJid Iepelauduyr, MOXET
OelTE CchopmMMpOBaHa MHCTpykumsa NOP.

7.2 TpaH3aKUuUu

TpaH3aKUMsa 3TO TUI LENOYKM, OOBeIMHANIEN HEeCKOJIBEKO, BOBMOXHO He
CBSA3aHHBIX IOPYTD C IPYyT'OM MHCTPYKUUNM. BCe MHCTPYKUMM TpaH3aKLUU
IOOJDKHEL OBITH BEIIIOJIHEHBI BCEe Cpa3y JuOO HE HOOJDKHEL BBIIOJIHATHCH.
ViMeeTCcsa BO3MOXHOCTB OTMEHUTH WMJIM NOOTBEPIOMTH BHIIOJIHEHME
TpaH3akuum. OTMEeHa TpaH3aKUMM IIOCJIE BBIIOJIHEHUS HE IIpenyCMOTpPEHAa.
Ecniv HeoOXOOMMO, TaKOM MexXaHWU3M HOOJIKeH OBITh peasjiM30BaH Ha YyPOBHE
VM. 2TO 0OOBACHAETCH TEM, B TPaH3aKUMUM MOT'YyT OBITb MHCTPYKLUM,
KOTOPEIE HEBO3MOXHO OTKATUTLH, HAIPUMEP [epenada ylIpaBJIEHUA.

MHuumaTopoM CO3OaHMa TpaH3akuum gBideTrca VM. [nMHa TpaH3aKLuM
IOOJIXKHa OBITH BapaHee M3BEeCTHa. IMHAa OIpeneigeT CIocoO, KOTOPBM
TpaH3aKlUusa OyIOeT nepemaBaTbcsa. OTO CBS3aHO c Oybepuszalmern, koTopas
onmcaHa B cexkumum 7.4.

7.2.1 _BEGIN TR

PacumpeHHH 3aroJjioBOK “HauaTh TpaH3akumo” ( BEGIN TR) nepemaercsa B
[IEPBOM MHCTPYKUMM TpaHsakuuu. OH MMeeT CcJelylMe 3HAYeHMS II0JIeN:

HEAD CODE = 4
HEAD LENGTH = 1

HOB = 1
DATA - uMmeeT cJjenywoummyi oopmart:

Bormauor OKCIEePMMEHTAaJIb HEI [CTtp. 47]



UMSP Iexabpr 2000

ot == ——— ¢
| TRE | TRR | TRS | Peseps |
ot == ——— ¢
| TIME TR |
ot = ——— ¢

TRE

1 6uT. djar ob6ga3aTeJIbHOT'O BHIIOJIHEHUS. OTOT (Jjlal MMeeT
OTHOUIEHME TOJIBKO K IIOJIHOCTBIO IIE€pPemaHHOM, HO ele He
BBIIIOJIHEHHOM TpaHszakuum. Ecam TRE = 1, ToO TpaH3akUMsa IOJDXKHA
OBITH BEIIIOJIHEHA I[IPM MCTEUEHMM BPEMEHM CYLEeCTBOBAHMA,
YyCTaHOBJIeHHEIM ojieM TIME TR, maM OpM aBapMMHOM 3aBeplleHUU
ceanca. Eciu TRE = 0, TO NIpM MUCTEUYEHUM BPEMEHM CylleCTBOBaHMUA
TPaH3aKUMa OOJIKHA OBITb OTMEHEHA M IIEPEeIaHO OTPHULATEJIBHOE
IOOTBEPXICHME, a IPM aBapUMHOM 3aBeplleHMM CceaHca — IIPOCTO
OTMEHEHA .

TRR

1 BuT. djar BHIOJHEeHUA [OocCJe nepenmaum. Ecam TRR = 1, To
TPaH3aKUMa OOJIKHA OBITH BEIIOJIHEHA Cpas3y [OCJe [epenmauu BCeX
VHCTPYKLUMUM, M3 KOTOPHIX OHa COCTOMT. Takas TpaH3aKlus
BEIIIOJIHAETCSH I[IOCJIE I[IOJIYyUYeHMS MHCTPYKLUUM C pacCllMpeHHBM
sarojioekoM _END CHAIN. Ecmam TRR = 0, TO IJia BBIIOJIHEHMUSA
TPaH3aKUUM CJenyeT IIepelaThb CclheumalibHyln MHCTpykumio EXEC TR
IIOOTBEPXIEHMA TPaH3aKLUUM. N

TRT

1 6uTr. djmar cneumaljibHOM o0OpaboTkuM. OH BBeIeH IJiS BO3MOXHOCTM
OaJIbHEeNero pacumpeHmsa nporokoja. Ecam TRT = 1, To nepen
BRIIIOJIHEHMEM TpPaHB3aKUUM Hal MHCTPYKUMAMM, M3 KOTOPBEIX OHA
COCTOMT, HeODXOIOMMO MNPOU3BECTM HEKOTOPHE IOMNOJIHUTEJILHEIE
OeCTBUSA, HaAIPUMep pacum@poBaThb. IOTU IOEeUCTBUS MOTYT OHTH
ompeneJieHEl B HOOIOJIHUTEJIbHEX PaCHMPEeHHEX 3aT'0JIOBKAX,
nepenaBaeMEx B MHCTPYKUMAX TpaH3akuMu. HaHHEM IOOKYMEHT He
onpeneyigeT CJiydaeB MCHOOJIb30BaHMUA B3TOTro djgara. 3HadeHue TRT
IOOJIDKHO OBITH HYJIEBBIM.

Pezeps

IHoimxeH OBITH ycTaHoOBJIeH B 0.

TIME TR
1 oxTeT. BpeMs XM3HM TPaH3aKIUUM B 2 — CEKYHIHBIX MHTepBajax
(MaxkcuMaJibHOE BPEeMs XM3HUM — 8 MMHYT) . [IpuHMMaKmas CTOPOHa

HadMHaeT OTCcueT S5TOI'O BpEeEMeHM IIOCJIe TOI'O, KakK IIOJIYYEHEI BCe
VMHCTPYKUUM TpaHsakuuu. 3HadeHue 3x00 3amaeT TpaH3akuuwow 6e3
OT'PaHMUEHNMA BPEMEHNM XM3HU.

B nocryemHelM MHCTPYKLUMM TpaH3aKLUMM BCerna lepelaeTcs 3aTr0JIOBOK
_END_CHAIN.

7.2.2 EXEC TR
Mucrpykuma “BunojHMTE TpaHsakuuio” EXEC TR ykasmBaeT, 4YTO
IepemaHHasd paHHee TpaHsaklUuMa OOJDKHa OBTh BHIOJHeHa. OHa MMeeT

cllegyrumme 3Ha4YeHUA IoJIEN :

OPCODE = 158

ASK =1
PCK = b01/10/11
CHN =1
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EXT = 0/1

CHAIN NUMBER - CoIepXmMT HOMEp LEeNOUYKM TPpaH3aKUuyK, KOTOPYI
HeoOXOIOMMO BHIIIOJIHUTE .

INSTR NUMBER 0

OPR_LENGTH =

(@)

7.2.3 CANCEL TR
Mucrpykura “OrMeHuTh TpaHsakuumw” (CANCEL TR) ykaseBaeT, UTO
IepenaHHasad paHHee TpaHsaklUMsa IOOJDKHa OBThL OTMeHeHa. OHa uMeeT

cllegyrumme 3Ha4YeHUA noJjiem:

OPCODE = 159

ASK = 0

PCK = b01/10/11
CHN = 1

EXT = 0/1

CHAIN NUMBER - CoIepXmMT HOMEp LEeNOUYKM TPpaH3aKUuyK, KOTOPYI
HeoOXOIOMMO BHIIIOJIHUTE .
0

INSTR NUMBER
OPR LENGTH =

(@)

MHCprKHMM, mus3 KOTOpHX COCTOMT OTMEHAeMasd TpaHBaKHMH, YIOaJIAKTCHA
0eR BOBMOXHOCTM BOCCTAHOBJIEHUS.

7.3 OdparMeHTUPOBAHHEHE MHCTPYKIUU
UMSP paccumTaH Ha paboTy C TPaHCIOPTHEM IPOTOKOJOM C OI'PAHMYEHHEM

pasMepoM IepellaBaeMOoT'0 CeTMeHTa JaHHHX. dparMeHTalusa MHCTPYKUMM
IPOU3BOIMUTCS B CJeNynIMX IBYX CJydasx:

(1) Ecam MHCTPYKUMS IJIMHHEEe MaKCHMMAaJIbHOTO pasMepa CeI'MeHTa
TPaHCIOPTHOTO YPOBHS.
(2) Ecam cerMeHT GQOPMUPYETCS M3 HECKOJIBKUX MHCTPYKLUM U IIOCJIEeOHSS

MHCTPYKLUMSA I[IOJIHOCTBI B HETO HE IIOMElaeTCcHd.
Pemenre o dparMeHTaLUM NOPMHMMAETCS Ha ypoBHe UMSP.

dparMeHTHUPyeMas MHCTPYKLMSA MHKANCYJIMPYETCS B HECKOJIbKO MHCTPYKLUMN
NOP. 3BareMm Bce umHCcTpykuum NOP nepemamwTcsd, Kak OOHa Leloudka
CleluMaJibHOT'O THula. [IpM MHKANCYJISLUM MCIOJIb3YyEeTCs CJelyllun
aJITOPUTM:

(1) TIIomsa SESSION ID m REQ ID u3 QdparMEHTUPYEMOV MHCTPYKLUU
repenucLBalnTCa B IepByld MHCTpykuUuio NOP. Ecau noss REQ ID Her
B MCXOIHOWV MHCTPYKLUMM, €TI0 He JOJIXHO OBTb B MHCprKuMﬁ NOP.
[Tore SESSION ID BCcerma HpucyTCTBYeT B QparMeHTUPYEMBIX

VMHCTPYKUUSAX .

(2) BaTeMm »TU NOJSA YIaJAKTCHS M3 MCXOIJHOM MHCTPYKUMM. [Ipy 3TOM
3HaAUYeHUs BCEX OCTAaJIbHEIX IIOJIEM BaroJIOBKa HE M3MEHSeTCH.

(3) Ilocye »TOro MCXOOHAS MHCTPYKUMS IeJUTCHS Ha QpaTlMeHTEH

HeOoOXOomMMOM IJIMHBEI. KaxXIel GpaTl'MeHT IIOMEelaeTCcs B I10Jie
onepaHmoB mMHCTpykumm NOP. B noJjie onepaHIOB HE IOJDKHEL
3alMCEBATHECA OpyI'Me NOaHHEE.

_BEGIN FRG. PacummMpeHHBM 3arojioBOK «IIepBblM QparMeHT» IepenaeTCs B
nHCcTpykumuu NOP, xoTopas COHOEPXUT NepBbM ¢parMeHT. OH MMeeT
clrenywmMe 3HadYeHUd I[OJIeN:

HEAD CODE = 5
HEAD LENGTH =

HOB = 1
JaHHbIE :

0/2 ; 3aBUMCUT OT IIOIOUMHEHHOCTM ILIeIIOYUKU.

Bormauor OKCIEePMMEHTAaJIb HEI [CTtp. 49]



UMSP Iexabpr 2000

2 okTeTa: HoMep poIouTesbCKOM Lelouku. dparMeHTHMPOBAHHAS
VHCTPYKLUMSA MOXET SBJISTHCS YaCThIO
[IOCJIENOBATEJILHOCTM MIIM TpPaH3aKLUM.

2 okTeTa: HoMep MHCTPYKUMM B POOUTEJIECKOM LIENOUKMU.

B mHcTpykumm NOP, xoTOpas COOEPXUT IIOCJenOHUN GparMeHT, IepelaeTcsd
3arojioBok END CHAIN.

7.4 Bybepuzsauusa

B @maHHOM NyHKTe ONnMcaHa Oydpepmzaumsda, OPUMMeHdeMas OPOTOKOJIOM Ha
IpMEeMEe IaHHEX. Bonpoc Oybdepm3aumm Ha IIepelade JIEXUT BHE CETEBOTIO
IIPOTOKOJIA .

Eci mMHCTpyKUMA He BKJIOUEHa B LEINOUKYy — OHa Ccpas’y IepemaeTcsa Kk VM
OJIS BEIIOJIHEHMA UM He TpebyeT Oybdepm3alumy Ha YPOBHE MNPOTOKOJA.
NuTepderic UMSP - VM JoJixeH NpelyCMaTpMBaThb aCUMHXPOHHYI IIepenauy
MHCTPYKUMM. PekxoMeHIOyeTCs, UYTOOB NPOM3BOOUTEJILHOCTL CUCTEM,
peanuzyommx UMSP, noszspojsaia ofpabaTelBaTb MHCTPYKUMM, IIPMHMMAEMEE
"3 CeTu, C TOM CKOPOCTBI, C KaKOM OHM IIOCTYyIalT. Bce MHCTPYKLUUM
CHPOEKTMPOBAHE TakuM O0OpasOM, YTO HECYT M3BECTHYKN M OI'PAHMUEHHYIO
BEUMCJIMTEJIbHYK HAaTI'Py3Ky. JVICKIKOUEHMEM HABJISETCH MHCTPYKLUM IIepeladn
YIIPaBJIEHMA, KOTOPEIE IHOOJIXKHEI OoOpabaTelBaThbCSa B IOBa sTana. CHadala
IPOBEPHAETCH KOPPEKTHOCTL MHCTPYKUMM M IPOU3BOIMTCS €€
OUCcIreTuepusaumusa. 3aTeM MHCTPYKLMS BEIIOJIHAETCS. [IpyM 3TOM IOOJIXHO
TapaHTUPOBATBECHA, UYTO NPOTOKOJ MOXET IIOJIyU4MTb TaKyld dYacThb
IIPOLIECCOPHOT'O BPEMEHM, KOTOpas [N03BOJiAJla OBl eMy paboTaThb B
CTAauMOHAPHOM pexuMe. TaxkuMm o0oOpasoM, BOIIPOCEH IEPETPY3KM y3Ja
BEHIBOOATCSA Ha ypPOBeHb VM UM NPUIIOXEHUM [IOJIb30BATEJNIS, T'IOe MMM MOXHO
OCMBICJIEHHO YIIPaBJSATH.

IJid Uenodexk MNPOTOKOJI HNpenycMaTpMBaeT IOBEe CxeMbl Oybepmsauum Ha
npueMme :

(1) Ilpu yCTaHOBJIEHMM CEaHCOBOTO COEIMHEHMS CTOPOHH IOTOBaApPMBATCHA
O pas3Mepe BHIEeJIEHHOTO Oybepa («OKHa») . BrImeJieHHBM Oydep
Bcerma OoJiblle MaKCMMaJIbLHOTO CeIMeHTa TPAaHCIOPTHOTO YPOBHA.
[lepenammas CTOPOHA MOXET pacCCUMTBEIBATH HA 3TOT Oydep 0Oes
IpelIBapuUTeJIbHOTO COIJIaCOBaHMS C MIPMHMMAWIEN CTOPOHOM. Pasmep
BHIIEJIEHHOTO Oybepa yCTaHaBJIMBAeTCSa OIHOKPATHO, OJId KaxIoIo
CEeaHCOBOTO COEeIMHEHMS, M He MOXEeT M3MEeHSATLCS B IIOCJeIyleM.
UMSP paccumTaH Ha MCIOJb30BaHME TPAHCIOPTHOTO YPOBHS, KOTOPHM
coobumaeT O IOCTaBKe IaHHBEIX. [lonToMy HepelaKilas CTOpOoHa
CaMOCTOSATEJIbHO OTCJIeXMBaEeT TeKylul CBODOIHEIM pa3Mep
BHIIEJIEHHOTO Oybepa Ha NPMEMHOM CTOPOHE IJig KaXIoI'o
coenMHeHMUsa. Ecam npueMHas CTOpPOHa ODOHaApyXMBaeT, UTO [NOCTYNMIIM
IaHHBIE, KOTOPEE HEe MOTYT OHTH IIOMENEHHE B BHIEJIEHHHEM Oydep,
CoeIMHEHME pas3pbBaeTCcHd.

(2) IOna TpaHzakuuy ¥ QparMeHTUMPOBAHHEIX MHCTPYKLMUM, pas3Mep KOTOPBIX
IIpeBHIIaEeT BHIOEJIEHHEM Oybep, HYXHO 3alpallMBaTh pPal3pelleHud Ha
nepenauy y IIPUEMHOTO y3Jia. TeopeTUUecCKUM MNPpelelibHBEM pasMep
LIeIOYKM, KOTOopas MOXeT OHThL IIepemaHa TakuMm obpasoM — 4 I'GawnrT.

REQ BUF. MHCTpykKuMa «3anpoc Oydepa» zanpammBaeT y VM BHIOEJIEHME
Oybepa nJya nepejauM TpaH3aKUMM UM OOJIbIIOYM QprarMeHTUPOBAHHOM
VHCTPpYkUMM. OHa MMeeT cJelyllMe 3HaueHUs I10JIel:

OPCODE = 24

ASK = 1

PCK = b01/11
CHN = 0

EXT = 0/1

OPR LENGTH = 1
OrnepaHs:
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4 oxkTeTa: PasmMep 3anpammBaeMoro Oydepa B OKTeTax. 3HaUeHUe
PaBHO CYMMapPHOMY Pa3Mepy BCEeX MHCTPYKLUMUM IelloUKU,
BKJIOUAA pasMep IIOOUMHEHHEIX LIelIOYeK.

VHCcTpyKUMA QOpPMMPYETCHd 10 MHMUMATMBE IIPOTOKOJIa M B KAaUYeCTBE
NOATBEPXOSHMA MCIOJIb3yeT MHCTPyKUMr RSP P. [lpy 3TOM Ha NOPUEMHOM
CTOpOHEe Oybep BBOENSETCHS Ha ypoBHe VM, Tak kak VM mmMmeerT Hambojiee
IOJIHYI MHOOpMAalMio O 3amaue. VMHTepdenc Mexnay UMSP m VM mojixeH
IpenoCTaBJIATE BOBMOXHOCTB ACHMHXPOHHOTO 3alpoca Takoro Oybdepa.

Nucrpykumsa REQ BUF mMoxeT OBTBH MCHOJIB30BaHa HE3aBUCUMO OT TOTO,
OMellaeTCs leloUkKa B BLIIEJIEHHEIM IJIS CEeCCUM Oybep mnu HeT. Cilenyer
YUUTEIBATE, YTO Ha 3Ty MHCTPYKLUMKI MOXEeT OBITh NEepellaHO OTpUIaTEeJIbHOE
INOOTBEPXIEHME, a MCIOJb30BaHME «KOKHAa» TapaHTHUPyeT Ilepernady.

[ToguMHeHHas llelouyka Ha IPpUeMe MUCIOoJb3yeT Oydep poIMTesibCKOM
LEeIIOUKM .

[lepenaua NOCIENOBATEJNIBHOCTM B OTJIMUYUME OT TPAH3AKUUM WIIU
bparrMeHTUMPOBAHHOM MHCTPYKLUMM He TpebyeT 3alpoca Ha BbJIeJIeHUE
Oybepa. Ecam nmga nepenaum MCHOJbB3YyeTCsa OOMHOUHOe coenmHeHue TCP,
Oybepn3aumsa NOCJIEeOOBRATEJILHOCTM BOOOUE HEe HYXHa. ECIM MCIOOJNb3yeTCHd
MHOXECTBeHHOe coenmHeHre TCP ¢ MyJbTUIIJIEKCUPOBAaHMEM,
IOCJIEOOBATEJNIEHOCTE TpebyeT Oybdepm3aumy OJI9 HEeYNOPSIOUEHHBIX
MHCTPYKLUMM. B 3TOM Cllydae HYXHO MCIOJIbE30BATb BBIOEJIEHHHM IJIS CECCUU
bybep.

TpaH3akKlUuM, Yy KOTOPHX Giyiar TRR = 0, 1njg nepejaum BceTda JOJDKHBL
3anpallMBaTh pasz3peleHre, OaXe eCljiM OHM MOT'YT IIOMECTUTLCSH B OLUH
CeI'MEHT TPAaHCIOPTHOI'O YPOBHHA.

Bybepuzauusa QpaIMeHTUMPOBAHHEIX MHCTPYKUMM M TpaH3akLUMi, y KOTOPHIX
bdsar TRR = 1, 3aBUCUT OT MX pasMepa:

O Ecmau TPaH3aKLMAg IIoMelaeTCd B OIOMH CeI'MeHT TPaHCIIOPTHOI'O YPOBHHA,
OHa TnepenaeTcsa 0e3 Oybepuszauum.

O Ecmau OJIVIHa LeIIOYKM He foJible «KOKHa», OHa MOXeT OBIThb InepenaHa
Hes 3anpoca BeeOeJeHus Oybepa. IIlpy sToM MecTO B ODybepe OkHa
IOOJIKHO pPEes3epBMPOBATLCSA OO HAauajla HNepenaum. Ecam MecTa B Oydepe
HeIoCTaTOuUHO, Ilepelaya He MOXeT ObTh HadaTa. B BTOM cJjydae
MOXHO IOOXIOaTbCHd OCBO@OXEGHMH OKHa WJIM MCIIOJIE30BATE MHCTPYKLMIO
3anpoca BumesieHna Oydepa y VM REQ BUF.

o Ecnm mimHa HOpeBHUAET pa3Mep BHIEJEHHOT'O Oybdepa HeoOXOoOmMMmo
MCIOJIB30OBATE MHCTPYKUMIO REQ BUF.

7.5 llooTBepxOeHMe LelodUek

[loste REQ ID B wemnoukax JuoOOTro Tula yCTaHABJIMBAETCH TOJIBKO B IIE€PBOM
VMHCTPYKLIMM M OTHOCUTCS KO BCeM llernouke. Bce mocienywoume
MHCTPYKLUMM, BKJIOUYad MNOCJEenHn, He comepxarT REQ TID.

TPaHCHOPTHHEIM TPOTOKOJI, MCIOJb3YyEeMHM IJIS MNepenauy lenodek, IIOJIKeH
cooBmaThs O 3aBepleHUM MNepenauy IJaHHBIX. I9TO HeOoOXOIMMO IJiS TOTO,

yTOOH Tepesawnimas CTOPOHa BHajla CBOOOIHHEIM pasMep BHIEJEHHOTO IJd

ceaHca OKHa Ha MPMEMHOM CTOpPOHEe.

Ecnu nenouka MCHOoONb3yeT Oydep, BBIOEJIEHHEM VM (3anpaliMBajioChb
paspemeHre Ha nepenauy REQ BUF), wmiM uLenouka MNOJHOCTHK IIOMEUNaeTCH
B CEI'MEHT TPaHCIOPTHOI'O YPOBHA, IPOTOKOJI Ha Ilepelanlel CTOPpOHEe He
OTCJIeXUBAET NOITBEPXISHUMN.

Ecn nepemaeTcd NOCJNeNOBATEJIBHOCTL, lepenmawnllasd CTOPOHA IIoJjiydaeT

nHbOopMaLIMI0 O CBOOOIHOM MecTe Oydepa Ha MNPUEMHOM CTOPOHEe II0
[IOOTBEPXIOCHMAM INOCTaABKM TPAHCIOPTHOI'O YPOBHA. JTO MOXHO CIejaThb,
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Tak KaK YHOPAOOUYEHHHE MHCTPYKLUM [IOCJIENOBATEJILHOCTUM Cpal3y IOocie
npmeMa nepeznawrca VM m ocBoboxnmanT Oydep.

dparMeHTHMPOBAHHEE MHCTPYKLUMM M TpaH3akKLUM He InepepawnTca VM mo Tex
0P, [OKa He OynyT [NOJIHOCTBK INPMHATE. ECHIM MCHOJB3YyeTCS OKHO
ceccumr, 3BaHATHMEe MeCcT B Oydepe MOXeT OBITH BBEUMCIIEHO IO
IIONTBEPXIOEHUAM [Iepeladll TPaHCIOPTHOI'O YyPOBHA. I TOTO YTOOH
OTCJIEXMBATE OCBODOXIEHME MECT HYXHO IIPOBEPATH NOOTBEPXIECHUSA
BHIIIOJIHEHMSA Ha VM. JIJIS ®TOT'O UCIOJIE3yeTCs CJeOyonluM aJll'OPUTM
nepenaum:

0 3Bxauenme nojga REQ ID, koTopoe mpenocTaswmjia VM njd nepenaum
LIEIOUYKM, COXPaHSAEeTCHa M BMECTO HEI'O 3alMCHEIBAETCHA BHAUEHUE,
YCTAHOBJIEHHOE MNIPOTOKOJIOM.

0 Homoe 3HaueHme REQ ID mepemaeTcsa B NEePBOV MHCTPYKLMM LIEIOUKN.

0 Ha npuemHOM CTOpPOHE LeNouka [IOJIHOCTBI cobMpaeTcsa B OKHEe CeCCHUM.
[Tocye cOOpPKM OHAa MepemaeTcsa IOJS BHIOJIHEHMSA Ha VM. [lpm 3TOM
LernoykKa MOXEeT MNPpOonoJiXaTh 3aHMMAaTh MeCcTO B Oybdepe.

o Ilocne BrmoJiHeHMA VM coobmaeT 06 3TOM NPOTOKOJIY IPUEMHOM
CTOPOHEI. [IpOTOKOJI OCBOOOXIaeT MECTO B BHIOEJEeHHOM Oybdepe.

O 3BaTeM NPOTOKOJ (opMMPpYET U IIepelaeT Ha LEeNOUYKYy I[IONTBEPXIEHUE
RSP P, a He RSP, kak B OCTAJIbHEIX CJIyYadx.

o IlpoTokOJI Ha Hepemanlel CTOPOHEe [OoCJe MNOJIydeHMS IOOTBEPXIeHUS
RSP P kxoppeKkTHUpyeT BeJIMUMHY CBOOOIHOTO MecTa B Oybepe NpMeMHOM
CTOPOHH.

O 3aTeM BOCCTaHaBIMBaeTCda cTapoe s3HaueHme REQ ID M nmomTBepXIeHME
nepemaercsa VM. N

7.6 BasoBasa ampecauusa

19 MHCTPYKUMM M3 OIHOM IIENOUKM MOXeT OBTb YCTAaHOBJIEH alpec Oash
IIaMATV IOJIA OTHOCUTEJILHOM agpecaumnm. HpM OTOM B MHCTPYKLUMAX LEIIOYKU
MOXHO MCIIOJIE30BATbEL YKOPOUEHHEIE II0JIA aldpecCa IIaMATHM. yKOqueHHHe
ampeca OyOoyT MCHOJIL30BATHLCH, Kak CMEUlleHue OT Oa3H.

_SET MBASE. PacuMpeHHBIM 3arojloBOK “YCTaHOBUTL 0Oas3y namaTtu”
yCTaHaBJIMBAaET IOJId LEeNOUYKM 3HadeHMe 0a30BOTO ampeca. OH uMMeeT
crenypuMe 3HAUEeHUS I[IOJIeM:

HEAD CODE = 7
HEAD LENGTH = 2/4/8 ; 3aBUCUT OT OJMHBE [IOJIS ajpeca.
HOB = 1
DATA COOEPXWUT:
4/8/16 oxrTera: ampec 6Gasu NaMATU.

Anpec mamHOM 3 OKTeTa, SBalMCEHBaAeTCH B IIOCJeIHMe OKTEeTEl 4 OKTeTHOTIO
IIOJIS IaHHBEIX. HauvasibHEI OKTEeT ycTaHaBimBaeTcsa B 0. g y3JI0B C
OJIMHOM anpeca 2 okTeTa 0Oa30oBasd azmpecalusa He MCIOJNb3yeTCcHd.

3HaueHMe ©Oasbl NaMaTy OJS DOCJIeNOBATEJIBHOCTM MOXET M3MeHATbCcd. s
BCeX MHCTPYKIUMM TpaH3akumMmu 6asa MOXET yCTaHaBJMBATbLCS OJIMH pas B
I000¥ MHCTPYKUMM. [[OBTOPHOE yCTaHOBJIeHMe ©Oa3h OJiS TpaH3aKUIuu
ABJISEeTCS omMOKOM, KOTOopas MNPUBOAUT K OTKas’y BHIIOJIHEHUS TpaH3aKIUM.

8 PacmuMpeHHBEe 3aT0JIOBKU
HaHHaH CeKLMAd COIOepXMT OIlMCaHMe pacClIMPEeHHBEIX 3aroJIOBKOB, HE
CBSABaHHHIX C ONpPeleJIEeHHOW MHCTpykuMeyu. OnmMcaHue chnelumaiu3upoBaHHBIX
PacClLiMPeHHEIX 3aIl'OJIOBKOB IIPUBOIMTCA B COOTBETCTBYRIMX CEeKLIMAX

IJAaHHOI'O IOOKYMEHTa.

8.1 ALIGMENT
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PacumMpeHHH 3aroJIOBOK ‘“BupaBHuBanme” ( ALIGMENT) nosBoJsigeT
BHIPOBHATEL JIIOOOM PAaCHMPEHHEM 3aT'OJIOBOK MJIM I[IOJIe OINEepPaHIOOB Ha
rpaHuily 4 - 16 OKTeT C maroM B OBa oOKTeTa. [IPOTOKOJI, HEe
IpenoCTaBJIgeT Kakux JMOO NpaBMJI MCIOJbE30BAaHUSA ITAaHHOTO PaCHMPEHHOTO
3aroJIOBKOB. OH MOXET MCIOJIb30BATLCSA IPOMBBOJILHEIM OOpa30M.
3aroJIOBOK MMeeT cJelyllMe 3HAYeHUS II0JIeN:

HEAD CODE = 8

HEAD LENGTH 0 - 7 ; 3aBMCUT OT IOJIMHE II0JIS IAaHHBIX.
HOB = 0
DATA COOEPXUT :

0 - 14 oxTeT: Bce okTeTH NOJIS MMelRT 33HaueHue 0.

dopMaT MHCTPYKLMM MNPOTOKOJa IOoIpal3yMeBaeT BEPaBHMBAHME Ha I'PAaHULLY
IBYyX OkTeT 6e3 JOMNOJIHUTEJILHEIX CPelCTB.

PpacuMpeHHBEM 3arojioBOK “IIpoM3BOJIbHOEe coobumeHme” (MSG) nos3BoOJiSeT
IepenaBUThb TEKCTOBOEe coobmeHme B cuMmpoJiax ASCIT. Illopanox oOpaboTKu
DTOTO MOJIA NPU HNpMeMe MOXeT ObITh JIOOEM. OHO MOXeT OBITh 3alMCaHO B
log-dani, BBIOAHO Ha KOHCOJIb MJIM NPOUTHOPUPOBAHO. 3aTr0JIOBOK MMeEeT
clenyple BHAUYeHUS I[IOJIeM:

HEAD CODE = 9

HEAD LENGTH 1 - 127 ; 3aBUCHUT OT JIOJIMHB IIOJIS JAHHBIX.
HOB = 0
DATA COOEPXUT:

2 = 254 oxTer: IIpOUBBOJILHEIM TEKCT COOOWEeHUS.

VHCTPYKLUMA MOXET COIepXaTb HECKOJIbKO 3aroJIOBKOB MSG.

8.3 _NAME

PacumpeHHu 3arojioBok “Vma” ( NAME) nosBojigeT ykKasaTb uMmMa VM uiam
rpynnel VM, mMsa 3amaHusa, uMda ODBEeKTa MM HNPOoLUenypH OOBeKTa.
3aroJIOBOK MMeeT cJlelyllMe 3HAUYeHUS II0JIeN:

HEAD CODE = 10
HEAD LENGTH = 1 - 127 ; 3aBUMCUT OT IOJMHBL II0OJIS IaHHBX.

HOB = 0
DATA COOEPXUT:
2 — 254 okxrer: TekcT MMeHM B cuMBoJax ASCIT.
8.4  DATA
PacumpenHu 3arojioBok “JaHHele” ( DATA) mCHoOJIb3yeTCda IJd Nepenaun

OAaHHBEIX B MHCTPYKUIMSX oOOMeHa Mexny VM, eciaM IOaHHBEE He MOTYyT OBITh
pasMelneHs B ornepaHigax. OH IIO3BOJISET B OINHOM MHCTPYKUMM IIepellaThb IO
4 T'6amT IOAaHHBEX. 3aTr0JIOBOK MMeeT CJleyllye 3HAUeHMS I10JIeN:

HEAD CODE = 11
HEAD LENGTH = 1 - 2 147 483 647 ; 3aBUCHUT OT IJMHE IIOJIA
IIaHHEIX .
HOB = 1
DATA COOEPXUT :
2 — 4 294 967 294 oxkreT: JIBOMUHBIE JaHHBEIE B MIPOM3BOJILHOM
dopmarTe.

8.5 LIFE TIME

PacumpeHHu 3arojioBOK “Bpema xms3Hu” (LIFE TIME) comepXmT 3HaYEHME
BpeMeHM. OH MMeeT clenyommi gopMart:

HEAD CODE = 12
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HEAD LENGTH = 1/2 ; B maBUCHMMOCTM OT HOJIMHBI HOaHHBIX.
HOB =1
DATA COOEPXWUT:

2/4 oxrera: Bpems B 1,024 MMWIINIMCEKYHIHEX MHTEpBaJiax.

Sarosook LIFE TIME nosBojigeT 3alaThb NpenejibHOEe BpeMa OOCTaBKU
MHCTPYKUMM K VM nojsyuarTernd.

BpeMsa XMBHM MHCTPYKIMUM CUMTAETCS CJenyoiyM oBpas3oMm:

0 Ha nepemawumell CTOPOHE YyUMTEIBAETCH BPEMI OXMIAHUS B OUepenIu K
TPAHCIOPTHOMY YPOBHI. B MOMeHT QOpMMpPOBAHMA IIaKeTa
TPAaHCIOPTHOT'O YPOBHS BHAUEHME BPEMEHM YMEHBUIAETCH Ha BPEMS
OXMIOAHUA .

0 Ha npueMHOM CTOpPOHE BPEeMS XUBHU YUUTHIBAETCS TOJBKO IJIS
bparMeHTUPOBAHHEIX MHCTPYKUUNM. BeJMuMHa BPEMEHU XU3HU
YMEHBbIIAETCSH Ha BpeMsa COOPKM MHCTPYKUMM. s He
bparMeHTUPOBAHHEIX MHCTPYKLMUNM 3TOT 3aT'OJIOBOK IPU IIpHUeMe
UrHOpuUpyeTCca. llpy 5TOM €r0 3HaudveHMe OOJIKHO IIepenmaBaTbca VM.

O DBpemsa nepemaum Ha TPAHCIOPTHOM YPOBHE HE yudUTEBaeTCHA. s
bparMeHTUPOBAHHEIX MHCTPYKLUM HE YUMTHBAETCS TOJIBKO BPEMHA
epenady Iepeoro QparMeHTa.

3aBeplieHMe BPEMEHM XMBHU Y MHCTPYKIMM, OTHOCHMEMCS K IIO0TOKY,
3aBepliaeT Inepelady I0oToka. [Ipu mepemade TpaH3aKUUM 3aroJIOBOK
_LIFE_TIME He IOOJIXEH MCIOJb30BaThbCH.

Ecau mHCTpyKUMA dparMeHTUpPyeTCcsd, 3arojoBok LIFE TIME nepenmaeTcsd
TOJBLKO B MHCTpykumu NOP, comepxallel NepBHl QparMeHT. M3 MCXOOHOM
bparMeHTUMPYyEeMOM MHCTPYKILIMM BTOT 3aT'OJIOBOK yIajsdeTcsa. Ecam BpeMms
UCcTekKaeT, KoT'Ja YacTb OQparMeHTHPYyeMOM MHCTPYKLUMM elle He IIepelaHa,
OCTaBIIEeCs YaCThb MHCTPYKUMM OTOpPACEBAETCH.

BpemMsa XM3HM MHCTPYKLUUM yCTaHaBJIMBaeTCcd VM OTHpaBUTEJIS M IOJIDXHO
nepenaBaTbCsda BMEeCTe C IOaHHEMM K VM nojayuatesnda. Eciam BpeMsS XU3HU
NCTEKaeT, MHCTPYKLMVA OTOpaCEHBaAeTCHd M Ha Hee IepenaeTrcs
oTpHullaTeJIbHOe NOATBepXIeHue (ecam ASK = 1). Ecam ASK = 0,
NOOTBEPXIEHNME He [IepelnaeTcd.

Sarosoeok LIFE TIME MOXeT MCIOJIE30BaTbLCA B CHUCTEMax MYyJbTUMEenna
OJid OTKasa OT I[epemauy yCTapeBIMX IAaHHEIX M B CHUCTEeMax PeajJiIbHOTO
BpeMeHM. [[pOTOKOJI MOXET IIOBHIIATE IIPMOPUTET [Nepenaur OaHHBEIX C
3aKaHUMBANIMMCA BPeMeHeM XM3HM. 3TO TapaHTHUPYeT IIepenady 3a
3aOaHHE MHTEpRaJl.

9 TIlouck pecypcoB
NpneHTUOMUIMPYEMEIMY pPecypCaMM MNPOTOKOJIa 4ABJdTCa VM. CTaHmapTmusanmuda
VM He gaBjsetTcsa oyHkUmey UMSP. IIpOTOKOJI MNPeJOCTaBJISAET MNPO3PaUHYI

cpeny IJis TPaHCIOPTUMPOBKM KOJIa M HOaHHHX JIOOOTO TUIla.

Oina VM, OOOKJIIUEHHHIX K IIPOTOKOJIYy, YCTaHaBJMBAKTCHI CJenyllyue

3HAUEHUS :
o Twn VM. IOmanazoH 3HaueHum 1 — 65534.
0 Bepcusa VM. IImanaszsoH 3HaueHuy 1 — 65534.

[IpoTokoJ TpebyeT o00A3aTeJIbHOM COBMECTMMOCTM CHMIY BBepx njas VM
OOHOTO TMIIA M Pasz3HBIMM HOMepaMmu Bepcuy (VM c OOJbIMM HOMEPOM BEPCUU
OOJDKHA yMeTb MCIOJIHATL kon VM C JioOBM MEHBUIMM HOMEPOM BEPCUM) .

Homepa Tmnos VM paz30bMTE Ha CJlenOyolMe IOMAIla3O0HH:

1 - 1023 BelmeJieHBl OJid CTaHIAPTHEIX VM
1024 - 49151 BEIIEJIEHE OJIS 3apeTlUCTPUPOBAHHEX VM NoJb30BaTeJieM
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49152 - 65534 CpobomHble (omnpeneJieHH OJiS IMHAMMYUECKMX UM YaCTHHX
VM)
Homepa TunoB u Bepcum $x0000 m 3XFFFF 3ape3epBUPOBaHBEl NIPOTOKOJIOM.

Heckomnmpko VM pa3HOTO THIa MOTYT OBTH OOBEOMHEHH B TPYNNYy.

Bce VM, BKJIOUEHHBE B TPYINYy, OOJIXKHE paboTaTk B €IMHOM HNPOCTPAaHCTBE
JIOKAJIbHOM HaMATU M MMETh eIMHY [NOACUCTEMY YyINPpaBJIeHMS 3alaHUAMMU.
9TO 0OBHAauaeT, UTO €CJM B Koze Jwbor VM njd OOHOM 3amaun
[I0JIb30BATEJIA BCTpPEeUYaeTCsa OOMH M TOT Xe 128-paspalHblM alpec, OH
OOJDKEH yKasblBaTh Ha OIOHY OMBUUECKY SYeMKy [aMaTK. BHIIOJIHEHUE
YVKa3aHHEIX YCJIOBMM I[IO3BOJISET MCIOJIHATL Ha OIHOM y3Jle HeOOHOPOIHEIM
KO MNOJIb30BaTessd (comepxXalMil NpoLenyphl IOJIg pas3Hex VM) . Bce VM,
BXOZAMME B TPYINY, JOJIKHBE MMETH Pa3HbBIE TUIIE. ['pylla MOXeT BKJIOUYATH
He ©Oojee 65534 VM.

Kaxzgon rpynmne VM Ha ysJie INpUCBamBaeTCsa KOJ TPYIINB, IJJIMHOM 2
okTeTa. JO Tex mop, NOKa y3eJl uMMeeT xXOTa OB OOHO CEaHCOBOEe
COeIVMHEeHMe, KOOBl T'PYINIl HEe OOJIXHE M3MeHATbCA. Kon Ipymmis
PEKOMEHOYETCS MB3MEHATH TOJIBKO NPU PekKoHOUTypaumum y3ja. l'pynna VM
NOeHTUuOuUUpyeTrcsa, TakxXe kKak omHa VM. Ilpm sTom Tun VM
ycTaHaBauBaeTcsa B 0, a Bepcum VM npmucBamBaeTCs HOMep Tpynnbl. OOMH
HOMEP TPYyNNE Ha PAa3HBIX y3JaxX MOXEeT MIESHTUOULIMPOBATH I'PYNNBE C
pPasHEIM cocTaBoM VM.

[loopnmepxka oOBemmMHeHMs VM B TPYNNE He ABJISeTCHd 0OA3aTeJibHBIM
TpeboBaHMEM MIPOTOKOJIa. HEeOIHOPOIHHIM KO II0JIb30BaTeJS MOXET OBITh
VCIIOJIHEH, Iaxe ecJauM OOBeIMHEeHMEe B TPYINE He nogmepxmpaercsda. iasa
3TOTO MNPOLEeAdYPH, COJepXallMe Pa3HBM TUIl KOoJa, JOJDKHB BBIIOJIHATBHLCS Ha
PasHEIX y3Jax.

UMSP npenocTaBJageT MHCTPYKUUM MIASeHTUOMKALIUM VM, KOTOPBE OO3BOJIST
onpeneynThb, Kakue VM um Tpynnel VM MNOOKJIIOUEHHE B JaHHBEM MOMEHT K
IIPOTOKOJIYy Ha ONpeneJIEeHHOM y3Jie.

NHCcTpyKUMM UAeHTUbMKkaumum VM MoTyT nepenasaTbcsa no TCP wmym UDP.
MoxeT MCHOJIL30OBATLCHA WMPOKOBEIATENbHAA PaCCBJIKa. Y3&J MOXET
CaMOCTOSATEJIbHO OIoBemaTh 00 MMenmMxCcsa Ha HeM VM, HanopuMmep, Ipu
BKJIOUEHNM, WM OTBEUATH HAa 3alpoCH Opyrux VM. OTBEeTHHE MHCTPYKLMUM
IOOJIXHEL I[IepelaBaThbCsa IO TOMYy XE& IIPOTOKOJY, IO KOTOPOMy OBUI [IOJIyYEH

3amnpoc.
VM m3 amamnasz3oHel HOMepoB 49152 - 65534 unu jwobas rpynna VM MoTyT
UOeHTUOUIMPOBATECH IO MMeHaM. VM c HoMepamm 1 — 49151 He IOJDXHE

VMEeTb MMeHa Ha YPpOBHe MHCTpykuum UMSP.
9.1 VM REQ

Mucrpykuma «3anpoc VM» (VM REQ) mosBojgeT y3HaTb VM, NOOKJINUYEHHBE
Ha yIaJIEHHOM y3Je. JVHCTPpyKUMS MMEeT Clelyllye 3HaUeHMsS [IOJIeN:

OPCODE = 25

PCK = %b00

CHN = 0

ASK = 0/1

EXT = 0/1

OPR LENGTH = 0 - 65534 ; B 3aBMCUMOCTM OT KoJuuyecTBa VM B

ormepaHmax.
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OnepaHmObL:
2 okrera: Tun szanpammeaeMo¥ VM. HyJeBoe 3HaUeHME He
OONyCKaeTCcHd.
2 okTeTa: Bepcusa zanpammpaeMoM VM. HyJeBoe 3HauUeHME He
IomnycKaeTcsa. 3HaueHue S$SxXFFFF 3anpammBaeT camymo
CTapWyln BEPCUIO

2 okrera: Tun szanpammeaeMom VM.
2 okTeTa: Bepcus zanpammepaeMom VM.
Heobga3aTenbHEM pPaCUMPEHHBM 3aT0JIOBOK:
_NAME - comepxmuT uMA 3anpammBaeMor VM miau rpynnel VM.

MHCcTpyKLUMa ©e3 ONepaHIOBR MCHOJb3yeTCsda IJid 3anpoca Bcex Tumnor VM,
IOOKJIOUEHHHX Ha y3Jie. MHCTpyKUMS C omHOM VM B onepaHIax
3anpammBaeT MHOopMaumio o6 omHoM VM. Ecam B omnepaHIax COIEPXUTCH
HeCKOJIbKO VM, sanpaummepaeTcd rpyhna VM, comepxallad BCE YKaz3aHHEE
VM.

UToOB 3anpoCcuTb VM, MCOOJIB3yeMyl NOpu padboTe 0e3 CeaHCOBOTO
COeIMHEeHusa, TUll U Bepcus VM IOOJkHH OBITH YCTAHOBJIEHHEl B SXFFFF.

SaroyoBok NAME He CBA3aH C 3HAUEHUAMM B OllepaHiax. Ha Hero mojrkeH
IepenaBaTbCsa IOONIOJIHUTEJILHEM OTBET.

9.2 VM NOTIF
Nucrpykuma «OmoeecTuTs OO0 VM» (VM _NOTIF) mcCHojib3yeTcsa OJid
ONIOBEIEeHMSa O MNOIOKJIOUEHHOM Ha y3Jle OOHOM VM maM omHOM rpynnsl VM.

9Ta MHCTPYKUMS MMeeT cJlelyilre BHAUeHMUS I[10oJIeN:

OPCODE = 26

PCK = %b00

CHN = 0

ASK = 0/1

EXT = 0/1

OPR LENGTH = 1 - 65534 ; B 3aBMCUMOCTM OT KoJmyecTBa VM B
ornepaHIax

OnnepaHmOm:

2 okTeTa: lcHnosb3yeMBM TPAHCIOPTHBEIM IPOTOKOJ. OnpelejieHH
cllenynomMe 3HadYeHUd DTOTO MOJA:

%$x0100 - OmmuouHoe coenuHeHue TCP uepes nopt 2110.
%$x0101 - MuoxecTrBeHHOe coemmHeHMe TCP uepes nopt 2110.
%x0102 - OpmmuHouHOoe coenuHeHue TCP uepes nopt 2110 m UDP

yepes nopT Ha npueme 2110.
%$x0103 - MuHoxecTrBeHHOe coemuHeHMe TCP uepezs nopt 2110 u
UDP uepe3s noptT Ha npueme 2110.
B xaxnom coemmHeHuu TCP nmopt 2110 mospkeH OBITH XOTH OB C
OOHOM CTOPOHEH.
2 OkKTeTa: 3ape3epBUPOBaAHO. JOTO IIOJIe HE IOOJIKHO
AHAJIMBUPOBATLCA Ha IIpMeMe U IOJIXKHO YyCTaHaBJIMBATLCH
B 0 mpu nepenaue.
okTeTa: Tun DoOkJIOUeHHOM VM.
OKTeTa: Bepcusa DOOKJIOUeHHOM VM.

NN

2 okTeTa: Tun noakJwouyeHHOW VM.
2 OkKTeTa: Bepcusa MNOAKJIIOUEHHOM VM.
Heobga3aTenbHEM pPaCUMPEHHBM 3aT0JIOBOK:
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_NAME - comepXxmuT MMA OTAeJIbHOM VM wmnm rpynmnel VM M3 OnepaHIoB
VHCTPYKLMUM .

Ecnu TpebyeTcsa CcOoOOUMUTL O HECKOJbKMX VM MM Ipynnax, HeoOXOOMMO
CcOOpPMMPOBATH HECKOJIBKO MHCTPYKUMM. ECiaM ys3es nmomiepXuBaeT
HECKOJIbKO TPAaHCIIOPTHEIX IPOTOKOJIOB — HeOOXOOMMO JIJi KaXIoTo
npoTokoJa GopMUMPOBATH OTIEJIbHEE MHCTPYKLMM.

Ecir MHCTPpYKLUMA MCIOJIB3yeTCd OJid OTBeTa Ha 3anpoc VM REQ, oHa
MoxeT comepxaTb ASK = 1 m REQ ID, yCTaAHOBJIEHHEI B 3HaUeHUe U3
MHCTPYKLUMUM 3amnpoca. Eciam 3zanpammpeajiachk Ipyhna VM, MHCTPYKLMUSI
IOJIXKHa colepxaThb OIaHy VM c Tunom, paBHEM 0, M BepcCHUelM, colepXallun
HOMep nomxondamey rpynnsl VM. Tun m Bepcusa VM B CHOMCKE HOOJIXHBEL OBITH
VMHIOEKCMPOBAHE 10 BO3pPaCTaHMD.

YxkasaHHele B MHCTPpykumu VM NOTIF OpOTOKOJIBEI MOXET OTJIMYATHLCA OT
IPOTOKOJIa, dYepe3 KOTOPHM IIepenNaeTcsa 3Ta UMHCTPYKLMI.

10 CoobpaxeHus ©e30MIaCHOCTU

HacTosumi IOKYMEHT COJEPXUT OINMCaHMe OQYyHKLUMM, MUHUMAJIbBHO
H@O@XOEMMHX IJId pealim3alunm I[IOCTAaBJIEHHOM 3aladyr — I[IpAMOI'O IJOCTYIIa K
IIaMATM yIOaJIEHHOI'O Yy3Jla. Blifele) YMEHBIIMTE HaAYaJIbHYIO CJIOXHOCTDb
IIPOTOKOJIa, PeElleHVe BOIPOCOBR Oe30MIaCHOCTM He BKJIOUEHO B INOKYMEHT.
Bce coobpaxeHmMsa IaHHOTO pas3lejla ABJISKTCS PeKOMeHIAUMaMU K
IajibHeMIIeMy paclMpeHMio MIpoToKoJa.

I OnMCaHMsa MCHOOJIB30BAHE TPM y3Ja — y3eld A u yz3en B oOMeHuMBAKnTCH
ODaHHEMU . Y3eq I' gasigercsa JCP.

3ammTa oT npociiymumBaHMAa, IIOIMEHEI, IIEepeyIIOPpAI0OUYMBAHMA

(1) MoryT OBITHb MCIIOJIE30BAHEl CPeICTBa, IPedyCMOTPEHHHE B
TCP/IP.
(2) ViMeeTcs BOBMOXHOCTB CO3IaBaTh lIENOUKM C OCOOOM 0OpaboTKOM.

UTOoOB CO3IOaTh TaKykl LENOUKYy B IIepPBOY MHCTPYKLUUM LENOUKU
HYXHO IIepelaThb pPaCUMPEeHHHM 3aT0JIOBOK, ONpelesiginlMi OCoDyi
06paboTky. MHCTPYKUMM LENOUYKM MOT'YyT OHTH MHKAICYJMPOBAHEL B
vHCTpykUumumu NOP. TakuMm crnocoboM MOTYT OBITH pPeaJiM30BaHH
AJITOPUTMEL KOHTPOJIS LEJIOCTHOCTU [NOTOKA MHCTPYKLMUM WU
udpoBaHMKE.

3ammMTa OT UYeJIOBEK-B-CepenmHe:

3amyTa OCHOBAaHa Ha TOM, UYTO MapuUpyTH Mexny y3jgamMu A — B, A - T
n I' — B He nepecexkawnTca. Takasga cxeMa I[IO3BOJIAET OPTaHM30BATH
IOOMOJIHUTEJIbHEM YIPAaBJIALINMM [IOTOK JAaHHBIX, I[103BOJISKINMM BHSABUTH
aTaKy IOaHHOTO Tumna. EciamM ykasaHHBE MapUpPyTHE IPOXOOAT Yepes OOMH
I3, STa 3ammra MeHee sb0bexTUBHA.

NoeHTudukKaLms :

PaboTa mOpoTOKOJIa OCHOBAHa Ha MNPMHLUIE LEHTPAJIM30BAHHOTO
yIOpaBJE€HUSA. OTO MNO3BOJIAET MCHOJIB30BATH HECKOJIBKO CXEM
uneHTudMKaumMmM. llapaMeTps MASHTUOMKALUM HNepelalnTCsS B PaCUMPEHHBIX
3ar0oJIOBKAX. YCTAHOBJIEHME CEaHCOBOTO COEIVMHEHMS MOXET CONEepPXaThb
OO BOCBMM WATOB. OTO TakxXe MNOBHIAET I'MOKOCTH MNIPM BHEOOPE
aaTropUTMa MIOeHTUOUKALUMK. [IpOoBeldeHUEe UIOSHTUOMKALMM BO3SMOXHO
MeXxny TpeMd napamm y3JjioB A - B, A - T' m I' — B. Bce napel MoTyT
MCIIOJIL30OBATLCHA B JIOOOM KOMOMHALMM. Y3eJ I' MoxeT OBTH CIeluMaljIbHO
BEIOEJIEH IOJIS NPOBEeNEeHUA UIASHTUOUKALIUMA.

3ammMTa OT INEePperpys3Ku:
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VHCTPpYKUMM NPOTOKOJIa MMEKRT M3BECTHYI BHEUMCIMUTEJIbHYKN HATPY3KY.
5TO MO3BOJISET MNPOEKTUPOBATH y3&JI TakuMm 00pasoM, UYTOOB OH MOT
obpabaTeBaTh MHCTPYKLMM C TakoM CKOPOCTBI, C KaKOM OHU
IOCTYyHanT M3 CeTM. BO3MOXHBEIM MCTOUHMKOM IIEPETPY3KU SABJIAETCH
nucrpykumu JUMP m CALL. PemeHueM 3TOM 3amady IOJDKHA 3aHMMaTbCA
VM. OHa mMMeeT [NOJIHYyHn MHOOpMALMI O 3alade M MOXET [IPMHMMATH
peleHMe O KOJMUECTBE BHIEJISEMBIX PEeCypcoB. PemeHmeM npoOJIEeME
ABJISETCS OTKa3 B OOCIYyXMBAHMM HU3KOINPMOPUTETHOTI'O Tpadmka.

3ammMTa Ha YPOBHE apXUTEKTYPHl MNPUIIOXEHUMN :

[I[pOTOKOJI TIOBBOJISET CO3IaTh MNPUIIOXEHMUS JIIOOOM ApPXUTEKTYPH. 3TO
BO3MOXHO OJjaromapsa acUMMMETPUUHOMY NOPOQUMIIK coelauMHeHMda. MOXHO
BEIOICJIMTE TPWM OCHOBHEIE I'PYIIIIHL:

(1) KimeHT, BBIIOJHSOIMY QYHKUMM TepMMHAaJla, M TEeXHOJOTUU KIIUEHT
- cepBep. Be30macHOCTb TakKMX CUCTEM IIOJIHOCTLI OINpelesyigeTCcsd
cepeepoM. Takasa apxXxUTeKTypa NpencTaBjigeTcsa HaumboJiee
3alMIEeHHON! .

(2) KiameHnT, Barpyxanommy C cepBepa aKTUMBHBIM KOI. 3TO HaMMeHee
3alMlleHHASA apXUTEeKTypa C TOUKM 3peHus KaueHTa. Ha cTopoHe
cepeBepa OCOOBIX TpeOOBRAHMUM IO 3aWMUTe He TpebyeTcd.

(3) KiameHT, BHIOJHAKIMM Ha CEePBEPEe CBOM KOI. IOTa apxXUTeKTypa
fe3onacHa nJj4 KJIMeHTa. Ha cepBepe TpebOyeTCd NOBHIEHHOE
BHMMaHMe K 3ammTe. OYHKIMOHAJIbHEIE BO3BMOXHOCTM TaKOM
APXUTEKTYPE HE OTJIMUAITCH OT APXUTEKTYPH 3aTPy3KU KJIMEHTOM
aKTUBHOTO koOIa. ECIM yUMTHEBATL, YTO CEPBEP ABJSETCH
CIlellMaJIbHO BEHEIOEJIEHHBIM KOMIIBIOTEPOM, IaHHAS apxXUTEeKTypa,
BEPOSATHO, SBJISETCH OITUMAJILHOM.

Bce HpMBe,JIeHHbIe TEXHOJIOTUM MOI'YT MCIIOJIBE30BATBCA O,JIHOBpeMeHHO B
JboM coueTaHUM.

11 Mcnosibp30BaHHEE COKpPAlleHUSA

APIT Application Programming Interface. IIporpaMmHbM MHTepderiC
IPUIIOXEHNSA .

CTID Control Task IDentifier. VYmnparnsgwoumi VoeHTudmkaTop 3amadwm
npuceamBaeT Ha ysJje JCP kaxmoM 3azmade 3alaHusa. ETo OjmuHa
paBHa IJMHEe aIpeca JIOKaJIbHOM INaMaTyM Ha yz3je JCP.

GJID Globally Job IDentifier. TI'smoBanbHuM MoeHTUOMKATOP 3amaHus
uMeeT kKaxnmoe zsamaHmsa. GJID ycraHaBIMBaeTcsa Ha yz3je JCP.
GJID ummMeeT Takoy xe dopmMaT, Kak M 128 — pal3pAdHBM ajdpec
namaru ngug JCP. B HeM ampec JIOKaJIbHOM [aMATM 3aMeHeH Ha
CTID meprOoM (MHMUMMPYOILENM) 3aladM 3adaHusd.

GTID Globally Task IDentifier. T'sofalybHEM MoeHTudMKATOPR 3amaun
IpucBamMBaeTCd KaxIoM 3ajade Ha y3Jje. GTID mMeeT TakoM Xe
bopmaT, kKak M 128 — paspdalHBM ajpec IDaMaTM IJid ysJa. B HeM
ampec JIOKaJIbHOM MaMsaTM 3aMeHeH Ha LTID.

JCP Job Control Point. ¥Y=3eJs, KOTOPHM yINpaBJSeT =3adaHueM.

LTID Locally Task IDentifier. Jlokamnbue VMmeHTubrkaTop 3amauu
IpucBamMBaeTCad KaxIOo¥ aKTMBHOM 3amade Ha y3Jje. JmnuHa LTID
paBHa IJMHEe aIpeca [IaMaTH, YCTaHOBJIEHHOM IJig ya3Ja.

VM Virtual Machine. BupTyasbHas MallMHa .
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