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1 Beenmenue

UMSP gaBjigeTCcda CEeTEBEM IIPOTOKOJIOM C YyCTAaHOBJIeHMEM coenmHeHua. OH
COOTBETCTBYET CEaHCOBOMY U MpelncTaBuTesibHOMy ypoBHaMm Momesiu OSI
[IpoTOKOJ MHNpenHasHadeH OJIA peanMs3aluy B WLMPOKOM KJjlacCe CUCTEeM, OT
IPOCTEIX YyCTPOMCTB Ha 0Oase CIHeluMalM3MPOBAHHBIX IPOLIECCOPOB, IO
YVHUBEPCAJIbHEIX KOMIIBIOTEPOB UM KJIACTEPOB.

s obMeHa IaHHBEIMU MIPOTOKOJI MCIIOJIb3YET CEPBUC TPAHCIOPTHOTO YPOBHSA
C T'apaHTUPOBAHHOM JOCTaBKOM. [IJjig Mepelaur JaHHBEIX, He Tpedynlmx
MIOATBEPXIEHMS, BO3MOXHO MCIIOJIb30BaHMEe MNPOTOKOJAa, He
obecneuyBamIer0 TapPaHTUPOBAHHYI IOCTaBKYy. HacTosammy IOKYMEeHT
ommceBaeT ucnosgbz3osanue [TCP u UDP

OcHOBHOe HaszsHaueHue nporokosia UVBP — cosmanme ceTeBOM cpennl mJid
opraHu3auumu 128—pa3paOHOTO aIpPeCcHOT'O NPOCTpaHCTBa IIaMATH,
pacnpeneseHHOTO Mexny yzasamu | nternet . [porTokos perjlaMeHTUPyeT
MeEXaHM3M yCTAaHOBJIEHUS COeIMHEHMUd, UM dopMaT nepelaBaeMBX
MHCTPpykuMy. OH He OCYUEeCTBJISEeT HEeNOCPeICTBEHHOe yIpaBJIeHUe
JIOKAJILHOM MNaMaThI Ha y3Je.

B oTnimume OT TPaIMILMOHHBEIX CETEBEIX IPOTOKOJIOB, IMIPUIIOXEHWS
IIOJIE30BATEJIA Ha Pas3HBEIX y3JlaxXx OCYUWEeCTBJIST B3aUMOIESWCTBME He NyTeM
oOMeHa CeTEeBEMU MIPUMUTUBaAMM MM PaboToM C MNOTOKaMM JaHHHBX, a
HENOCPEeOCTBEHHEM UTEeHMEeM/3anMcChild MOAHHBX WM Iepemadell yIpaBJIeHMUS
Ha KOJ B BUPTYaJIbHOM MNaMsaATM yIaJIEHHOTO Yy3Ja. I[IPUIIOXeHUe
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[I0JIb30BATEJII MOXEeT HMUeI'O He 3HAaTh O CYUWEeCTBOBaAHUM NIPOTOKOJA U
ceTu, a NPOCTO INOJIb30BATHCHA MHCTPYKUMAMM C 128- pa3psalHBEIMU
ampecaMmu.

UMSP B mnepByl ouUepenb NpPennojlaraeTCcsda MCIOJNb30BaThb B CHMCTEMAaX Ha
fase BUPTYAaJbHEIX MammMH (VM) , MCHOJHAKIMX IceBIokon. OXHAKO eTro
MOXHO IIPMMEHSATH B CHUCTEMAX, HENOCPEINCTBEHHO MCIIOJHALIMX KO
npoueccopa. Hanpumep, B KJacTepax WM B YHUMBEPCAJIBHBEIX OIIE€PALMOHHEBIX
cucTeMax, IJsA OpraHM3aluM PaclpelesIEHHOT'O BUMPTYaJIbHOT'O aIpeCHOTIO
IpOoCTpPaHCcTBa. KpoMe 3TOr0 MMHMMAJILHBYM OPOQUIIL MHNPOTOKOJIA MOXHO
MCIIOJIb30BATh B IIPOCTHEIX YCTPOMCTBAX, HE MMeKUMX OIepalMOHHON
CUCTEMEHL.

[IpoToOKOJI TNpelocTaBJigeT I'MOKMEe CpelcTBa IOJiS YyCTaHOBKM IlapaMeTpoB
COEeIMHEHUM ¥ IMO3BOJISET CTPOUTH CUCTEMH C BECOKMM YPOBHEM 3allMTH
Be3 ymepba 719 QYHKUMOHAJIbHBEIX BO3MOXHOCTEM IMIPUIIOXEHUN .

UMSP MOXeT CyWEeCTBEHHO YIPOCTUTE IIPOoLEecC pa3paboTKM paclpenejieHHBIX
cucrteM. OH OPenoCTaBJISET BO3MOXHOCTb OOBEOMHATE HE TOJIBKO
MHOOPMALMOHHEIE, HO M BBUMCIIMTEJIBHEIE PECYPCH OOJIBILIOTO YMCJIIa
PAa3sHOTUIIHEIX KOMIIBEIOTESPOB 6e3 BHauUMTEeJIbHEX 3aTpaT Ha CTaHIaApTU3allMIo
n paszpadborky IO.

2 Mogmens UMSP

2.1 128-paspsamHoe ampecHOe NPOCTPAaHCTBO
UMSP omnupaeTcs Ha MOIeJib 128—pal3psaAOHOTO paclpelelIeHHOTO alIpeCcHOTO
IPOCTPaHCTBa NaMAaATM. 128-paszpamHbl aZpec COINEPXUT MHOOpMAaLMI O

TUIIE CeTHr, CEeTeBOM alpece y3Jjla M alpece JIoKalbHOM namMsaTu. OH uMeeT
crenymommm dopMart :

OKTETEL

0 1 16
e i o e aaaaaa i +

| 3aTOTOBOK | FREE | NODE_ADDR | MEM ADDR |
R T o o eea oo +

[lolHas IOJiMHa anpeca OUKCHUMpPOBaHa M COCTaBJISeT 16 OKTETOB.
3aTro0JIOBOK

1 okTeT. 3aTrOJIOBOK alpeca. JTO I[oJie IOJIHOCThI0 ompemesigeT dbopmaT
ampeca. 3aroJIOBOK MMEeT CJlelyumi bopMart :

O THI.

0 1 2 3 4 5 6 7
+----- +----- +----- +----- +----- +----- +----- +----- +
| ADDR_LENGTH | NET_TYPE | ADDR_CODE
S — +--n--- +----- +----- S — +----- S — +----- +
ADDR_LENGTH

4 6ura. JIaMHaA CeTeBOTO alpeca y3Jjla. 2OTO IOoJie CONEPXUT UMCJIIO
okrer B nosie NODE ADDR ampeca. 3unauenme 0 He monyckaeTcd.

NET_TYPE

2 6ura. Tun ceTtm. DTO moJe ompenesigeT TUIl CeTu, B KOTOpOM
HaxXOOUTCHa y3eJi. [Jia ONpemNesieHMs Tula CeTY SHAUeHME 3TOTO
[IOJIS UCIOJL3yeTCd B KOMOMHALMM C OCTAaJILHEIMM I[IOJIAMM 3aTOJIOBKA
(onuo sHauenme NET_TYPE moxer onpemenarb pas3Hbe ceTu, eCu
suauenyrsa nojieir ADDR_LENGIH »n/unu ADDR_CODE paszsmunb) .

ADDR_CODE
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2 6ura. Kom mimMHE ampeca JIOKAJIbHOM MMaMATH. 3HAUYeHMEe 3TOTO
[IOJIA 3aJaeT OJIMHY alpeca JIOKaJIbHOM naMaTu. OnpenesieHE

crenyomye 3HaueHMs KONa M COOTBETCTBYyWmAS MM OJIMHA I[10JIs
MEM_ADDR anpeca:

%00 — 16 6ur
%01 — 24 oBur
%10 — 32 Bur
%11l — 64 oBur

KomMBuHaumMa 3HaUeHUM Tpex [OJIeM 3al'0JIOBKAa HAa3bBaeTCS HOMEPOM
bopmMaTa ajgpeca M OIHOBHAUYHO OIpPelejiseT CeTb, B KOTOPOM
PacrnoJjioxeH y3eJji. HoMep ¢opmMaTa 3alMCHEBaeTCHd ClelyllrM o0pas3oM:

N <ADDR LENGTH> - <NET_TYPE> - <ADDR CODE>

Hanpumep, N 4-0-2 onpemenser ampec C IJMHOM CEeTEeBOTO alpeca
y3Jjla 4 okTeTa M aIpecoM naMATu IiauHou 32 Obura. Tun cetm 0 nasa
Taxkoro QopMaTa ampeca B HACTOAWleM IOKYMEHTe OIpenejleH IJiS CeTHu
| Pv4. Ecoam Tun cerw paBeH HYJID, OPKM 3anMcu dpopMarTa ampeca OH
MOXeT ObTh NpomnymeH. Hampumep, dopmaTr W 4-0-2 u 4-2 coBnamawot.
Ecim o6a mosia NET TYPE m ADDR CODE paBHBEI HYJIIO, OHM MOTYT OHTbH
onyumeHrl. I[lpy »TOM HOMep dopMaTa 3anMcCHBaeTCsda, Kak omHa umbppa.

Kaxzgoy 1iyofaJibHOM CeTM, BKJIOUEHHOM B OOBEIMHEHHYI CUCTEMY,
OOJDKeH OBIThH BEIOEJIEH OIMH WMJIM HECKOJIbBKO HOMEpPpOB dopmaTa alpeca.

FREE

0O — 12 okTeT. DTO MoOJie HE MCHOJbB3YyeTCHd MNPOTOKOJIOM. OHO MOXET
comepXxaTh JOOYH OOMNOJIHUTEJNbHYI MHOOPMALMI, HEOOXOOMMYH CUCTEMEe
yIIpaBJIeHUsa MNaMaTM Ha y3Jie, K KOTOPOMYy OTHocuTcsa 128 - OUTHHMU
ampec. Ecam »TO mojie He MCHOJIb3YyeTCHd, BO BCE OKTETH IOOJDKHO OBITH
3anMCcaHO HyJIeBOe 3HaueHMue. JICNoJb30BaHMeEe B3TOTO IIOJS NPUBOIUT K
TOMY, YTO B CETEBHIX MHCTPYKLUMAX IOJPKEH COINEepPXaTbCSa TOJIBKO
NOJIHEIM 16 — OKTEeTHBM aIpeC M He MOXEeT MCIOJIB30BaTbCAa KOPOTKUM
ampec JIOKAJIbHOM IMaMsTU.

NODE_ADDR

1 — 13 oxrer. Ampec ys3ja. ®opMaT 3TOTO I[IOJA ONpPemesiaeTCs
OTHEeJIbHO IJIA Kaxmoro HoMepa bdopmaTa ampeca. Ilojie ampeca y3Jjia He
00sa3aTEJIBHO OJIKHO TOYHO COOTBETCTBOBATH PEAJILHOMY CETEBOMY
ampecy. Eciu pealibHBIM CeTeBOM aIapec IJIMHHee »TOTO IIoJisd, B CeTu
H@O@XO,JII/[MO BEIOCJIMTE IIOAMHOXECTBO aIlpeCoB, IIOOIOCSPXMBAIMX
nporokojy UMSP.

MEM_ADDR

16/ 24/ 32/ 64 ©ur. Ampec JIOKAJBHOM IIaMATM. DTO I[IOJie NPEeICTaBJIAT
cobom ampec namaTM B cucrteMmMe, koropasa 3amaerca nosiem NODE_ADDR.
Y3eJl MOJIHOCTBI OTBEeuYaeT 3a ylIpaBJiIeHMe CBOEM MNaMATbi. [IPOTOKOJI
He omnpenesyigeT MNOPAIOK MCIOJb30BaHMA M QOpMaT 3TOTO I[IOJIA.

I8 TPUIIOXEeHUM MoJib30oBaTesisa 128- OUMTHHM ampec NpencTaBJisgeT cobou
enuHoe 1oJie. Konm mosib30oBaTesyids He obg3aTeJIbHO IOOJIKEeH 3HaThb O
du3nUeCcKOM PaCIOJIOXEHUM aIpecyeMo¥ IaMsaTH.

128- pazpanHeii ampec maMAaTy MOXET lepelaBaTbCd MexIy y3JiaMu, Kak
nauuele. Hanpumep, B Oybepe napamMeTpoB QyHKLUMUM, WIM B MHCTPYKLUN
KONMPOBAHMS NAHHHX. [IOATOMY OH IOJIXE€H OIOHOBHAWHO MUIOEHTUOMUIMPOBATH
3allaHHEM y3eJl C JioboTro Opyroro y3Jja.
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He cymecTByeT Kakoro JMOO ONPEemeJIEHHOT'O aJiTOPUTMa, CBS3bBBaKIEITO
peayibHEM ceTeBOM UM 128-pal3psAldHHM ajpec. Bce MCIoJib3yeMble GopMaTh
ampeca IOOJIXHEL OBITH 3apaHee M3BECTHH.

Tak xak UMSP mmMeeT CBOK CMCTEMY azmpecaluy, OH MOXeT OOBeIMHATH
HECKOJIbKO TJIOOaJIbHEIX CeTey, a y3JIH MOTYT MMETh BHYTPEHHUE
JIOKAJIbHEIE CeTM MM I[IOOUMHEHHBle alpecyeMble yCTPOMCTBa, CBA3aHHEE C
y3JIOM HECEeTEeBEIMM KOMMYHUKaLMaMu. JoOoM y3eJl mo HoMepy dopmaTa
ampeca IOOJDXKeH MMEeTb BO3MOXHOCTL OIpeneJiMTh IJIn3, OTBedanlui 3a
MapupyTM3aLMen 3TOI'0 azpeca.

2.2 BoumcaMTelbHasS MOIEJb
BEIUMCIIMTENbHAS MOIEJb SABJISETCS TPEeXypPOBHEBOM:

(1) Banmanme
(2) Bapmaua
(3) IoTox ynpabBJjieHUA

3amaHye COOTBETCTBYET BEIIOJHASMOMY MPUIIOKEHUIO I1OJIE30BATEJIA.
BamaHye ABJIAETCH PaCIOpPemeJIeHHBIM U MOXET ONHOBPEMEHHO BEIIOJIHATLCH
Ha MHOTMX y3JlaX. YIpaBJIeHME 3alaHMeM OCYINEeCTBJASTCH
LeHTPaIM30BaHHO C y3Jia, Ha3HBAEMOTO NyHKTOM yHIpPaBJICHUA SalaHuA
(Job Control Point - JCP). Omuu JCP mMoxeT ymnpaBiiaATb HECKOJIbKUMU
3amaHuavmm. JCP MoxeT OBITH PACHOJIOKEH Ha TOM Xe& y3Jie, Ha KOTOPOM
cosmaeTcsa 3amaHMe, WIM Ha JIOOM IPYyTOM aIgpecyeMoM y3Jie CeTu.

3amaua gBJISETCH NpelCTaBJIeHMEeM BalaHusa Ha OTIeJIbHOM y3Jie. 3amauda
BKJIOUAET OIMH MJIM HECKOJIbKO BHEUMUCJIMTEJILHEX I[IOTOKOB YIIPABJIEHMUS.
3amaHue MMeeT TOJIBKO ONHY 3amauy Ha KaxIoM ys3Je.

3amaHMe 3aBepuaeTcd, KOoI'la 3aBepllaeTCcd COOTBETCTBYKIEE eMy
IPUJIOXEHME MIOJIb30BaTesisa. [Ipr 3aBeplleHMM 3alaHMa 3aBepuawnTcd BCe
3alladuly 5TOI'O 3allaHMd Ha BCeX Yy3JlaX.

3amaHue MMeeT CBOe M3O0JIMPOBaHHOe 128-paspsalHoe alpecHoe
IPOCTPAHCTBO. AIpEecHOe MNPOCTPAaHCTBO SBJISETCS CETMEHTUPOBAHHEIM.
CerMeHTOM SBJISETCsS JIOKaJIbHAS MNaMsaTh OIHOTO y3Jja. KpomMe 3Toro
IPOTOKOJ MNO3BOJNIAeT paboTaTb C oObekTaMMm. OOBEKTHE SABJISIOTCH
OTIOEeJIbHOM aCCOLMATMBHOM INaMATBI y3Jia.

[loTox 3amaum NpencTaBJigeT CODOM KOHKPETHEHM [IOTOK yIpaBJIeHUS,
BHIIIOJIHAEMEM VM B omnpejsejieHHOM y3Jjie. [[OTOK MOXEeT MMCaTh M UMTATb 10
JoboMy azpecy 128—paspgaIHOTO aIpeCHOTO IPOCTPAaHCTBAa 3aXaHUMd.
[lepemaua ynpaBJeHMS Ha aIpec M3 IOpyroro (yZajlIeHHOTO) ysJja IPUBOIUT
K CO3IaHMI0 HOBOTO I[IOTOKAa Ha yIaJIeHHOM y3Jie. HelNpeprBHBIM CETMEHT
KOoIa He MOXeT OBITh paclpelelleH IO HEeCKOJIbKMM y3JjlaM. Takxe HeJlb34d
[IOJIYyUMUTEL HENPEePHBBHYK O0JIaCTh I[IaMATH, PacCIpelesIeHHYI 10 HeCKOJIbKUM
y3JaM.

[lpoTokoyi He TpebyerT or VM oTmesbHOTO y3Jjila NOOOEPXMBATL IOJIS PAa3HBX
3amau Hernepecekawleecsa MNPOCTPAHCTBO MNaMATU. I[OOIepXKa
MHOT'OIIOTOUHOCTM TakKXe He aBJIdeTcda o00sa3aTeJibHBIM Tpe@OBaHI/IeM.

MmeeTcsa rTyobanbHEM 128- paspanHemt umeHTrbmuxaTop sanmanmsa (A obal Job
Identifier - GID). O ycranaemmueaercsa Ha JCP, kKOTOpHEII ymnpaBjdeT
3amaHrueM. B oOBeIMHEHHOM CHUCTeMe B KaxXIbll MOMEHT BPEMEHU BCE
aktueHele GJI D mMenT yHUKAIbHOE SHAUESHMA.

BamaHre MoxeT comepxaTb kon VM pasueix Tunos. VM pasHbEIX TUIOB MOTYT
HAXOOMTCS Ha PABHBIX y3Jlax, WY OHUM MOTYT OBITH [MOIKJIOUEHH K
IPOTOKOJIYy Ha OIHOM y3Jje. g ToTro UuTOoOB HEOJHOPOIHBIM KOJ MOT
BHITOJIHATHLCS Ha OJHOM y3Jieé B KOHTEKCTEe OIHOTO 3alaHmus, IpeayCMOTpeH
MexaumusMm obwbenuuenus VM pasHoro Tuma Ha OOHOM y3Jjie B T'PYIIIH.
Tpynmnel nonpoBHo omnmucanel B cekuru 9. VM, obbenmuenHble B TPYIINH,
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IOOJDXKHEL paboTaTh B oOOWEeM IPOCTPAHCTBEe HaMATH (MMeTb OOy
IIOOCUCTEMY YHNPAaBJIEHMA [IAMATBI) .

2.3 ApxXuTekTypa CUCTEME

Ofmasa CTPpyKTypa CHUCTEME Ha 0Oase BUPTYAJIbHBEIX MallMH M MEeCTO
nporokosia UVBP B Hel npuBemeHa Ha CleOylIleM PHUCYHKE:

yzsen 1 Yzen 2
. + . +
| user application 1 | | user application L |
e + e +
| user application N | | user application K |
T + T +
4-en-- +  H----- + +----- + 4-e--- +  H----- + +----- +
| vwm | | VM | | VMvh | | v | | VM | | VMWh
oot Ao H- -+ oo H- -+ oot Ao oo+ oo+
I | | I | |
e + e +
I | I I
| +----- + UMSP | | UMSP |
| | JCP | | I I
| +----- + | S S +
S S + |
| +--- - - +--- - - +
+---- - +---- - + | TCP |
| TCP | +--- - - +--- - - +
+-- - - - +---- - + |
I I
R / |
R ISP +
/
I
R S +
yzen N | TCP |
-------- Fommme et
I
S ST R +
| Ao |
| | JCP| UMS P |
| e |
T T R +
Puc. 1. CTpyKTypa CHUCTEMEH Ha 0Oaze VM.

Ha BepxHeMm mia UMSBP ypoBue paGoraer omHa wmim Heckosbko VM. YposeHb
VM He 4BJIAeTCHAd CeTeBBEIM YPOBHEM. HOCJ’IGHHI/IM CeTeBEIM YPOBHEM HABJIAE€TCHA
UMSP. MosTomy yposenbr VM He mMeeT COOCTBEHHHIX CETEBHX IIPVMMUTUBOB
u ucnoabsyer ¢ UMBP omuo nmose xoma omnepauum.

KoHeuHBIM MNOTpebuTesieM yCHIyT MIPOTOKOJIa SBJISeTCS KOI I10JIb30BaTessd,
BLHIMOJIHAKIIECA Ha BUPTYaJIbHOM MammHe. OH MMeeT MHCTPpykumu c 128-
6uTHeIM anpecoMm. VM npeobpasyeT oTu MHCTPYKLUMM B CETEeBHE KOMAaHIH,
koTopre uepes nporokoss UMSP nepenarnTcsa miga BHIIOJHEHUS Ha YyIaJIEHHOM
MaumrHe . BHyTpenHsasa opraHmsauusa VM, cucrema xomaum m APl MoryT OmITh
JIOOEIMM . [IPOTOKOJI OonpenesisaeT TOJIBKO ¢dopMaT NPUMMUTUBOB, KOTOPBIMMU
BYPTYyaJIbHEIE MallHEI OOMEHMBAKTCSI Uepes3 CeTh.
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[IPOTOKOJI HEe YyNOpaBJfeT NaMATL SaJaHul. YOPaBJIeHME NaMATbIO JOJIKHEL
BemosiHATeE VM. Ecam Ha omHoM y3je paboraer Heckosbko VM. OHm MoryT
UMETL oObfllee MNPOCTPAHCTBO MNAMATHM MM OBTL NOJHOCTBHI M3OJIMPOBAHHBMU.

Iis obmena manuemy UMBP mcnosbsyer TpaHcnopTHBI ypOBEHBL C
TapaHTUPOBAHHOM JOCTaBKOM. HacTosaummy OOKYMEHT ONpelesiseT
ucnosr3oeauve TCP. g nepemaum maHHBIX, He TPeOyommx
NonTBepXIeHmus, MmoxeT wucnojb3oBarbca UDP. Tpu sToM Hanmmuume
coenmHenus uepes [CP aenaercs ob6sasaresbHeM. JJOoNycKaeTcsd
MCIIOJIb30BaHME MHOXECTBEHHHX coelmHeHuin [CP ¢ MyJibTUIIIeKCHMpPOBAHMEM.
YrnpaBJieHME TPAaHCIOPTHHEMU COEIMHEHUSMM HE SBJISETCS YaCThbI IMIPOTOKOJIA

UMSP.

NMucrpykurny UMSP He comepxaT ceTeBbIX ampecoB MNOJIydyaTesisa U
oTnpaBuTesis. [poTokoy TpebyeT, UuTOoOB OIHOMY aIpecy TPAaHCIOPTHOTO
YPOBHA cooTeeTcTBOBas omuH ampec UMBP. CoorsercrBenHo no 128-
paspsanHoMy ampecy INaMaTy HeOOXOIMMO OIHOB3HAUHO OIpenesiSTh alpec
y3Jla Ha TPaHCIOPTHOM YpPOBHE.

Kpome TCP BO3MOXHO MNPMMEHEHUE IPYIMX TPAHCIOPTHHEIX MPOTOKOJIOB WJIIM
HEeCEeTEeBRHX KOMMYyHMKalLUUM. K HMM OpembBpaBIIL0TCS CcJenyoume TpeOOoBaHUA:

O rapaHTuUpoOBaHHaa HOCTaBKa. TPAHCIOPTHHIM YPOBEHL IOJIKEH
coofmaThs O HmOoCTaBke mim OO €e HEeBO3MOXHOCTH;

IOOINyCcKaeTCsda HapylleHMe I[IOCJeOOBATEJIbHOCTU IepelaBaeMBIX
CEeTMEHTOB;

OyOIMpOBaHMEe CETMEHTOB He IOOoIycKaeTcCcsd;

IpM aBapUMHON Iepes3arpy3ke y3JIOB HeOOXOIMMO IapaHTUPOBATH
UISHTUOUKALMIO CEeTMEHTOB, OTHOCAUMXCS K CEaHCOBBIM
COeIMHEHMSM, YCTAHOBJIEHHBIM IO Iepesarpys3KlM;

O ycrTaHOBJIEHME COEIMHEHUS He ABJgeTCd 00A3aTesIbHBIM.

OO0 O

VM gBisieTca CaMOCTOSTEJILHOM MNPOTPAaMMOM ¥ B3auMMOIEMNCTBUE C
IIPOTOKOJIOM €M HeODXOIOMMO TOJIbKO IIPM BEHIIOJIHEHUM MHCTPYykKUUNM C 128-
PaspsamHbBM agpecoM, OTHOCANMMCS K IpyTroMy y3iy. VM moxeT BEIMNIOIHATH
HECKOJIBKO IOJIb30BAaTEJIbCKMX 3alad. Kaxnmas 3azada MOXET COINepXaThb
HECKOJIbKO MOTOKOB ymnpariyenusa. VM momkHa yMmMeTh MHTEPNpeTHpOBaTbH
VMHCTPYKUUM HNPUIIOXKEeHUS C 128-paspgalHbM aIpeCoM B OOHY WMJIM HECKOJIBKO
MHCTPpYyKUMI nporokosia UVSBP.

Insa oOMeHa HOaHHBIMM MeXIy y3JlaMM yCTaHAaBJIMBAETCS CEaHCOBOE
coenmHeHre. C OIHMM COEIOMHEHMEM CBS33aHO TOJIBKO OIOHO 3alaHMe.
OOHOBPEMEHHO MeXIy IBYyMA y3JlaMM MOXET CyULeCTBOBATb HECKOJIBKO
CEaHCOBEIX COEIOMHEHUN IJiS Pa3HEX 3aZaHuM. [IpOTOKOJI TakKxe
npenycMaTpueaeT OOMeH IaHHBIMM 0e3 YyCTaHOBJIEHMS COEOMHEHM.

O6mMmen Mexny y3namu UMSBP moxeT BrIIOUATE MHCTPYKUUM CJEOYOIETO TUIIA :
NpsaMOe uUTeHMe/3anMchb B IaMATh

3aMpPOCH BHIOEJIEHVS/OCBOOOXIEHNSS TaMITU

VHCTPYKLUUM CpaBHEeHUA

MHCTPYKLUMM BH30Ba NOANPOTPAaMME M Oe3yCJIOBHOT'O Iepexona
VHCTPYKLUUM CUHXPOHU3ALUM

MHCTPYKLUMM PadoTH C OBBbeKTaMM — UTeHMe/3anmMch B NaMSAThb
obBbeKTa IO CMEIEHMI0O M BE3OB MeTOIOB OOBEeKTa IO HOMEPY.

000000

UMSP ne oTcoexmBaeT MNOJIL30BATENLCKME NOTOKM yHOpaBjeHusa. IosTomy VM
OOJIDKHa caMa ofecrneurBaTb HeOOXOIOMMEIM HOPAOOK BBIIOJIHEHUS
VHCTPYKLIWM .

Inuua mHcrpykumt UMBP He saBucuT OT OJMHEI ceTMeHTa TPaHCIOPTHOTO
YPOBHsA. IJig mnepenaur IJIMHHBIX MHCTPYKILUM OpelyCMOTpeHa cerMeHTalud,
a IJjig rnepellauy KOPOTKMX MHCTPYKIMUM MCIOJIB3YEeTCsa UX ylaKoBKa B OIUH
CerMeHT C BO3MOXHOCTLIO CXaTMsa 3aT'OJIOBKOB. MMHMMAJIBHHIM pPa3Mep
cerMeHTa, HeOoOXOIMMHEM IJid paboTe 6 oKTeT. g pealmM3aluy BCeX
byHkIMM TpebyeTcsa 56 oOKTeT.
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3 dopmMaT MHCTPYKLMNA

NMucrpykuru UMSP cocTosaT M3 OCHOBHOTI'O 3aroJjiOBKAa, pPaCUMPEeHHBIX
3aTOJIOBKOB M OIEPaHIOB. BCe MOJIS MMEKNT IE€PEMEHHYI IJIVHY .

3aT0JIOBOK CONEPXMT KO OllepaluMry M HeceT MHOopMalMo, HeOOXOOMMYI
IJIS VMHTEepnpeTaluuu MHCTPYKLUM.

PaCLHI/IpeHHbIe 3aI'OJIOBKM cCcomepXxaT IOOIIOJIHMTEJIbHYIO I/IH@_)OpMaLLI/IIO, He
OIlpeneJIeHHYI B OCHOBHOM 3aIroJIOBKeE.

OnepaHOH comepXaT OaHHEE MHCTPYKLUM.

dopMaT MHCTPYKIMM CHPOEKTUPOBAH TaKuM o0Opas30OM, UYTO IIO3BBOJISET
BHIUMCJIUTE OOWY OJIMHY MHCTPYKLUM, HE S3Has OoNpelesyiIieHre OTIOEJIbHOTO
KOoIa OoIepauumn.

Ina obecrniedveHus 20QeKTUBHOM pabOTH B HNMPOKOM IMalla30HE CeTeBHX
CKOPOCTEN 3BaT'OJIOBKM MHCTPYKUMM IPEeOyCMaTPpUBAT KOPOTKUY U
pacumMpeHHE QopMaT. KpoMe 3TOTo MMeeTCs MPOCTOM aJITOPUTM CXaTus
3aT0OJIOBKOB.

BceM MHCTPYKLUMSAM M PACHMPEHHEM S3aTOJIOBKAM MIPMCBOEHH
UOEHTUPMKATOPE, KOTOPHE 3alMCHEBAKTCH 3aTJIaBHEIMM OyKBaMM.
NneHTu@UKaATOPE MHCTPYKILMM HauMHAKTCS C OYKBH. WIOeHTUMOMKATOPEH
PAaCIIMPEHHBIX 3aTOJIOBKOB HAUMHAKTCA C CUMBOJA NOOUEPKMBAHUA.

3.1 3arojoBOK MHCTPYKLUU

B3aTroJIOBOK COCTOMUT M3 CJEOYRIMUX I10JIeN:

OKTeTEL
+0 +1
T i T T T S U S
0: | OPCODE |ASK| PCK |CHN|EXT| CPR;LENGTH
T i T T T S U S
2: | OPR_LENGTH_EXT |
T i T T T S U S
4: | CHAI N_NUMBER |
T i T T T S U S
6: | I NSTR_NUMBER |
T i T T T S U S
8: | |
+ SESSION I D +
I I
T i T T T S U S
12: | |
+ REQ ID +
I I
T T T T ST U S
OPCODE

1 oxrer. Kom omnepaumm. 3HaUYEHME DTOTO II0JI OINpPeneJseT
MHCTPYKLMIO. 3HaUeHMS KOINOB Olepaluil HeJIATCs Ha Clenyilmye
MHTEPBAaJIH :

1 - 112 wuHCTPYKUMM yHOpPaBJIEHUI

BormaHoOB OKCIIepMMEeHTAaJIbHEIM [CTp. 9]
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113 — 127 3zapes3epBUPOBAHH
128 — 253 gnsa mHCcTpykuuit obMmeHa Mexny VM
0, 254, 255 3Bape3epBUPOBAaHH

ASK

1 6ur. dnar HeoOXOOUMMOCTM IOATBEPXISHUS. ITO II0Jie yKa3hHBaeT Ha
vammume nojig REQ I D. Ecim ASK = 1, mose REQ I D mpucyrcreyer B
nucrpykunu. Ecimu ASK = 0, mose REQ ID orcyrcreyer.

PCK

2 6ura. [IpMBHAK CXAaTUSa SaTOJIOBKA. DTM OUTH UCHIOJIbL3YIOTCH OJIA
YIIAaKOBKM 3arOJIOBKOB MHCTPYKLMUIN, NepelaBaceMbX I10 OIHOMY
coemuuenun 1CP wnu npu nepemadye HECKONbBKMX UHCTPYKLMI B OINHOM
cermenTe UDP. lMcnosbsoBaHMe HDaHHEIX OMT, OCHOBAHO Ha
NPEennoJIOXEeHUM, YTO OB CJedyllMe NOOPAN MHCTPYKLUMU C OOJIbIION
BEPOSATHOCTLI0 OTHOCATCH K OIHOMY CEaHCOBOMY COEOUHEHMUIO, W
onHoM nenouxke. Bute PCK mmenT onmHo M3 clemyommx SHAYSHUN:

%00 — mMHCTPpyKUMA HE OTHOCMUTCH, K Kakoi Jmbo ceccum. llojsa
CHAI N_NUMBER, | NSTR_NUMBER u SESSI ON | D B 3arososke
TAKOM UHCTPYKLMM OTCYTCTBYIIOT.

%01 — paHHas MHCTPYKLMSA OTHOCUTCH K TOMY XE& CEaHCOBOMY
coemmHenmun, uTo u npemsinymas. [lojie SESSION I D B
3aTOJIOBKE MHCTPYKLUM OTCYTCTBYET.

%10 - paHHad MHCTPYKLMSA OTHOCUTCH K TOMY X& COSIMHEHMUIO M TON
xe uenouke, uro u npenmaymas. [Hosa CHAI N_NUVBER
| NSTR_NUMBER 1 SESSI ON | D B 3arosioBke Taxkol MHCTPYKLMWM
orcyrcreyiorT. 3HaueHre | NSTR_NUMBER rexymert mHcTpyKLUMM
nosnyyaioT npubasjenvem enmuuusl k 3HauveHwuio | NSTR_NUVBER
Npemuaylel UMHCTPYKLWN.

%1l — panHas MHCTPYKLMSA MOXET HEe OTHOCUTCH K TOM Xe Ceccuu,
uro u npenemymas. [Hoje SESSION I D B Heir npucyTcrByer.
Hammuwme nosierr CHAI N_NUMBER, | NSTR_NUMBER omnpenensercsa
dirarom CHN.

CHN

1 6ur. djnar uenoukm. OTHOCSAIMECS K OOHOMY 3aIaHUI U
nepenaBaeMble 10 OJHOMY CEaHCOBOMY COEIMHEHMI0 MHCTPYKIUMUM MOTYT
OBITE OOBEOMHEHEl B LENOUKYy. [OOPOOHO LENOUYKM PACCMOTPEHEL B
cexuum 9. Ecmm 6ur CHN ycranoesien B 1, MHCTPYKLMS CBA3aHa C
uernoukor u B Hew npucyrcreyior nosis CHAI N_NUVBER u | NSTR_NUMVBER
(ecoim PCK me pasuo %$b10). Ecau 6umr CHN ycranosmen B 0,
VHCTPYKLMSA He CBS3aHa C lelodkKaMy M B HEeV OTCYTCTBYIT I10Jid

CHAI N_NUMBER = | NSTR_NUMBER

EXT
1 6ur. dyar HaIMuMSa B MHCTPYKLMM PACHMPEHHHIX 3aT'OJIOBKOB. Eciam
OH YyCTaHOBJIEH B 1 — B UHCTPYKLUUM MMeeTCS OIVH uiu Bojee
PacHMPEeHHEX 3aToJIOBKOB. ECHIM OH ycTaHOoOBJIeH B 0 — pacumMpeHHHE

3arOJIOBKM B MHCTPYKLMUM OTCYTCTBYIOT.
OPR_LENGTH

3 6ura. Uuciso 32 — OMTHBEIX CJIOB B IOJIe ONepaHIoB. 3HaueHue O
ompemesigeT OTCYTCTBME MOJIA ONepaHnob. SHaueHme 3b111 ykasmBaer
Ha MCIOJIb30BaHME pPaCULIMPEHHOTO QopMaTa 3arojioBKa. B pacuMpeHHOM
bopmaTe nymHa omnepaHmor omnpenengerca nosem OPR_LENGTH EXT, a
nosie OPR_LENGIH ne ucnomnessyercs.

OPR_LENGTH_EXT
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2 okrera. Ymcyuo 32 — OUTHEX CJIOB B IOJIe ONEepPaHmoB. Iloje
OPR_LENGTH_EXT mmeercs B zarosioBke Tosbko, ecynu OPR_LENGIH =
U111. Ecom OPR _LENGIH <> %111, nosne orcyrcrByeT. Eciu
OPR_LENGTH EXT = 0, To noJjie onepaHmoB oTCyTCTByeT. CyleCTBYIOT
crlenypumMe OPUUMHB, IO KOTOPHM HYXHO MCIIOJb30BATL I[10JIE

OPR_LENGTH EXT smecto OPR _LENGTH:

(1) ecnu gnmHa ONEpPaHIOB IOJIKHA OBIThL OOJible 24 OKTEeT;

(2) eCJIM BHPaBHMBAHME CJEOYyKIMX I10JIeM Ha TI'PaHUuIly UYeTHpex
okTeT OoJjyiee »0PeKTMBHO, UYEM CXaTue 3aroJIOBKa Ha 2
okKTeTa.

CHAI N_NUMBER

2 okTeTa. HoMep LENoYKM. YKasHBaeT HOMEP LENOYKM, K KOTOPOM
OTHOCUTCSH maHHaa uHCTpykumsa. 3HaueHusa $X0000 u SXFFFF
33apEe3EPBUPOBAHE.

I NSTR_NUMBER

2 okTera. HoMmep mMHCTpyKuMM. OnpenesigeT MNOPSIKOBEI HOMEP
MHCTPYKUMM B LIEIIOUYKE. HyMepaLU/[,q HadlMHaeTCd C HYyJIA. B3HaAUEeHnd
U FFFF sapesepBuposaHo.

SESSI ON I D

4 oxTeTa. UmeHTUOMKATOP CEAHCOBOIO COEIMHEHMUS, YCTAaHOBJIEHHEBI
InoJjryyarejieM MHCTPYKLIUM. Hp]/[ YCTAHOBJIECHMM CE€aHCOBOI'O COeIVMHEHMA
Kaxmas M3 CTOPOH MNPUCBAMBAET COEOVMHEHMUIO CBOM MISHTUOUKATOP U
coobmaeT ero OpyroM CTOopoHe. HyJjileBoe 3HAaueHMe S3TOTO I0Jid
YKaselpaeT Ha TO, 4YTO MHCTPYKUMA He OTHOCUTCH, K kKakom Jmbo
ceccum. 3Buauvenve $XFFFFFFFF zapesepBupomano.

REQ | D

4 okTeTa. MmeHTHUMOMKATOP 3arnpoca. JVCHojb3yeTcsa IJiS yCTaHOBJIEHUS
COOTBETCTBUSA MEXOYy 3alpoOCOM M OTBETOM Ha HEeTO.

Iajlee B TeKCTe INPU ONMCAHMM QopMaTa MHCTPYKLMUM MCIOJNbL3YKOTCSH
nunentudrxkarop OPR_LENGIH. 3To nompasymeBaeT MCIOJNbL30BAHME I[10JIA
OPR_LENGTH EXT, ecsim OPR LENGIH = %%111. MHCTpyKUMS C IOJIMHOM
OTIeEpPaHIOB, HEe MNpeBHmaKmMx 24 OKTeTa, MOXEeT IlepermaBaTbCsa C
zarosioBkoM B kopoTkoMm odopmaTte (OPR_LENGIH <> %111) wum B
pacumpendom dopmare (OPR LENGTH = %111). O6e dopMbl ABIAKRTCH
SKBVBAJIEHTHBIMY .

MuHMMAaJIbHAS IJIMHA 3aToJIOBKA B KOPOTKOM GopMaTe cocTaBygeT 2
oKTeTa, B pacumpeHHoM dopmaTe — 4 okTeTa. MakcumMmasibHas IOJIMHA
3aTr0JIOBKAa 16 OKTeT.

3.2 PacuMpeHHHE 3aTOJIOBKU

Ecim dmar EXT B 3arosioBke MHCTPYKIUMM YCTAHOBJIEH B 1, UHCTPYKIMS

COOEPXUT OT OONHOTO Hno 30 pacCHUMPEeHHEIX 3aTr0JIOBKOB. PacHlMpeHHHEe

3aT0JIOBKM MCIIOJIBE3YITCH IJid CJeOyllMX lLeJen:

O s nepemaum ciyxebHOM MHbOPMALMM, HE NPEeIyCMOTPEHHOM B
OCHOBHOM 3aT'OJIOBKE.

O Ina nepemaumM B OOHOM MHCTPYKLMM OAHHEIX IJMHOM Oojiee 262240

OKTEeT.

PacumpeHHEe 3aToJIOBKM MMET CJledyoulri oopMarT:

OKTEeTH.

+0 +1
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T S i S e I R S

0: | HXT| HEAD LENGTH | HEAD LENGTH EXT |
I S LT T g DU

2: | nponomkenmne HEAD LENGIH_EXT |
I S i e I SR g5

4: | HSL| HOB| HRZ| HEAD CODE | HEAD CODE_EXT |
T i S S S S

6: | REZERVED |
I S i S e TR -

8: | |
/ DATA /
/ /
| |
T S T e R P S

HXT
1 6ur. OnpenengerT mIMHY [OJA IJMHBE naHHwix. Ecau HXT = 0, nmuua
pacumpeHHOTO 3aroJsioBka onpexnensercsa nojsiem HEAD LENGIH. Tose
HEAD LENGTH EXT B zToMm crniyuae orcyrcrByer. Ecimu HXT = 1, mnuua
zaroJsioBka onpenesisercs obvemmuenueMm nojiein HEAD LENGTH u
HEAD LENGTH_ EXT.

HEAD LENGTH
7 6ur. UYuciao 16 — 6urHEX cjioB B nojie DATA. Ecam HXT = 0, sTo
camocTosaTesibHOe nojie. Ecay HXT = 1, sT0 crapume paspgamsl IOJIHOTO

I10OJIA XIOJIVHEIL.
HEAD LENGTH EXT

3 oxTera. Umcyo 16 — 6urHHx cnoB B nojsie DATA. Ecom HXT = 0, =10
nojie orcyrcrByeT. Ecim HXT = 1, sT0 Miamume pas3psamsl HOJHOTO
[IOJIA IJIVHEL.

HSL

1 6ur. djar nocyiegHero 3arojioBka. OH yCTaHaBJIMBAeTCdS B 1 1OJ4g
IOCJIEIHETO PAaACIMPEHHOTO 3aroJiIoOBKa B MHCTPYKLUM. B oCTallbHBEIX
PacHMPeHHEX 3aT'oJIOBKax 3TOT @Jjar ycTaHaBamuBaeTcsa B 0.

HOB

1 Bur. djar obgazaTenbHOM 00paboTku. OH onpemeyigeT HOPSAINOK
00paboTKM UHCTPYKILUM, €CJIM IPMHMMAIUY y3eJl He 3HaeT Has3HaueHUe
5TOTO PACHIMPEHHOTO BaroJIOBKA WM IO KAKOM JMOO MNPpUUMHE HE MOXEeT
ero obpaborarh. Ecam HOB = 1, To B 3TOM CiydYae UHCTPYKLMS He
OOJDKHA BHIMNOJNHATECA. Ecaum HOB = 0, »TO He BamMsaeT Ha o0OpaboTKy
VHCTPYKUMM . [[POTOKOJ IOJIXKeH oO0pabaTHBAaTL BCE PacCHMpPEeHHBE
3aTO0JIOBKM, HE3aBUCUMO OT HaIMuMsa omMOOK.

HRZ

1 6ur. Iloye Bape3epBUPOBaAHO OJid OYyOyUMX pacCLMPEeHMM. OTO IOoJle He
IOJDKHO aHaJIM3MPOBATHLCS MPOTOKOJIOM Ha mnpueMe. llpy nepenmaye OHO
IOOJDKHO yCTaHarBamBaTbca B 0.

HEAD CODE
5 6ur. Ecaum HXT = 0, B 5TOM MoJjie COOEPXUTCS KOOI PaCIUMPEHHOTO
sarojioeka. Eciam HXT = 1, sT0 mose npucoemuHsaeTcs K IIOJIO

HEAD CODE_EXT — 570 crapume paszpsmsl KOIa 3aroJIOBKA.

HEAD LENGTH EXT

BormaHoOB SKCIEePUMMEHTAaJIbHBI [CTp. 12]
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1 oxrer. Ecam HXT = 0, 570 mome orcyrcreyer. Ecam HXT = 1, =10
MIIaIMe pas3psans Koda 3aTroJIOBKa.

REZERVED

2 okrera. Eciam HXT = 0, sT0o mome orcyrcreyer. Ecoam HXT = 1, sTo
oJjie 3ape3epPBUPOBAHO IJIS IajIbHEeMmeTrO MCIOJb30BaHUSA. B Tekyuen
peammsauum nporokosia nojge REZERVED ne momxHO aHamusuMpoBaThbCs
NPOTOKOJIOM Ha npueme. [Ipu nepemgadye OHO IOJIKHO YyCTAHABJIMBATHLCH B

0.
DATA

[loJle HmaHHBIX pacumpeHHoTo 3arojoBka. kEcimu HXT = 0, nmmua moma 0
— 254 oxrer, eciom HXT = 1, 70 0 - 4 * 1079 okTer. dopMaAT 3TOTO
MoJig OIpemlesyigeTCsda OTIEJSIbHO IJIS KaxIOoro SHAUueHMI KOJa 3aroJjioBKa.

Ha npmeMHOM CTOPOHE pPaclMPeHHBEe 3aTOJIOBKM IOOJIXHE O0OpabaThBATbHCS B
TOM IIOpAIKe, B KAaKOM OHM CJIEOYKRT B MHCTPYKLUM. Ecom MHCTPYKLUMA
comepxuT 6Gojiee 30 pacuUMPeHHBIX 3aT'0OJIOBKOB, TO OHa CUMTAETCSH
omMBOOYHOM M HYXHO pPa30pPBaTb CEaHCOBOE COEeIMHEeHMue, [0 KOTOPOMY 3Ta
VHCTPYKUMA OvlJIa IIepenaHa.

Hajlee B TekCTe NpU OINMCaHuUM QopmMaTa pPaACULMPEHHEX 3aT'OJIOBKOB
ucnosbsyorca muneHtuduraroper HEAD LENGITH 1 HEAD CODE. 2To
nonpasyMmeBaeT ucnojyib3osauve nojiein HEAD LENGITH + HEAD LENGTH EXT u
HEAD CODE + HEAD CODE _EXT, ecom HXT = 1. BarosioBxku c xomom 0 — 3

MOTyT mepemaBarbca M B kopoTkoM (HXT = 0) u B pacumpennom (HXT =
1) dopmare.

3.3 OmnepaHIb MHCTPYKLUU
[loJsie OMepaHIOB CONEPXUT IAaHHBE MHCTPYKUMM. IJMHA [IOJIS OINepPaHIoB
ykaseBaerca B OPR_LENGIH mmr OPR_LENGITH EXT u xpaTHa ueThpem
okTeTaM. JJid BHPABHMBAHMSA TI'PAHMIE B KOHILE I[I0JII 3alMCHBAKTCSH
HyJIeBEIe OKTeTH. MakcuMmanbHasa OJAMHA OolNepaHmoB — 262140 oxtetr. Ecim

MHCTPYKLMSA OOJIDKHA CcomepXxaTh 0OoJjiee IJIMHHBEIE IAaHHHE, MCIIOJb3YITCSI
pacuupeHHbe 3ar0JIOBKM.

dopMaT NoOJyIA ONEPAaHOOB OIpenesyigdeTCcsa OTIOEeJIbHO OJid KaxXIOoW MHCTPYKLUM.
3.4 <JdopmaTH ampeca

Iyl HemoCpeICTBEHHO MNOIOKJIOUEHHEX K ryiobanbHou cetum | Pv4d ysmos
ONIpeneJIeHE CcJienyiiume HoMepa ¢fopmaTa ampeca:

W 4-0-0 (4)
W 4-0-1 (4-1)
W 4-0-2 (4-2)

CoorBeTcTRyUIMe QopMaTH 128—paszpamOHBEIX aIpecoB:
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OKTETH
+0 +1 +2 +3
e T e e i i s s i S S S
0: |/0100/0 0]0 O CsobogHoe |
e T e e s i i s S e S e e
4: | CrobomHOe |
e T i R R e Rtk s s i i SN S S DS
8: | CeobBonHoe | Anpec I P |
e T i R R e Rtk s s i i SN S S DS
12: Anpec I P | Ampec JIOKaJIbHOM [NaMATHU |

I T i e i S S S S it S S DU S s S SR

I T i I S S S i T S S i S S S SUpT 8

O: 101 0 0|10 010 1] CerobBogmgHoe |
T S S T o S e e T i S S
4: | CeoBomHOe |
T S S T S T S S T Tk T i S S S S S S
8: | CeobBonHoe | Anpec | P |
T S S T T T i S e S T ST S SE S S
12: Anpec | P | Anpec JIOKaJILHOM MIaMsaTy |

i S T i I S S R SR S S R S I S S S S S S Sup e

I T i I S e S S S i Suit S S S S S S

O: |01 0 0|0 0]1 O] CerobogmgHoe |
T T i T S S T i S S i e T o S S Y
4: | CrobomHOe |
T T a S S Tl T i I S o S T U S I
8: | Anpec I P |

T i I S e S S R St S S S S Sl S S S SUp S

12: Anpec JIOKaJIbHOM I[IaMAaTU |
T i i e i s i S S S 2
CsobogmHOE
He wmcnoap3yeMele NPOTOKOJIOM OWTH.
Ampec | P

BamaeT agmpec ys3ja B ruiobanbHou cetu | Pv4.
Anpec JIOKAJILHOM HaMATHU
OnmcaH B OyHKTe 2.1.

Y3/ OAaHHOTO TuIa OOHO3HAUHO onpemenawnTcsa no | P-ampecy. Ins
B3aMMONENCTBMA C alpecaMyM OAaHHOTO THula NaHHBIY JOKYMEHT OoNIpenesseT
TCP. [nsa nepemauM MHCTPYKLUMM, He TpebyolMx NOITBEPXISHMUS,
nonyckaercsa ucnosbz3osanue UDP. Boimesiennwie | ANA noprer TCP u UDP -
2110. 3TOT HNOPT HOJIXEH OBITH OTKPHET IJiS IOpMeMa. VHULINKMPYOUWM
ycrauoBjienme coenmHenusa [TCP wnm ocymectTsagwoumi nepemnauy nakera UDP
y3eJl MOXeT MCIHNOJIL30BaTh JOOM nopT. JJonyckaeTcs MCIOJIb30BaHMe
MHOXECTBEHHEIX coenrHenmin 1TCP ¢ MyJbTUIIIeKCHMpPOBAHMEM.

4 TlonTBEepXIeHMEe MHCTPYKLUMA
VMHCTPYKLUMMU NPOTOKOJIa HeJATCS Ha OBa THUIA:
(1) VYopaBngoume MHCTPYKLMUM, [epelaBaeMble Ha yposHe UMSP

(OPCODE = 1 - 112).
(2) MucTpyxkumu obmena mexny VM (OPCODE = 128 — 253).
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ObpaboTka OBYX TUIIOB MHCTPYKIMUNM pasz3jiMuaeTcs CcJelylluM obpasoM:

O Tome upmentudmxaropa zamnpoca REQ I D B mHCcTpykuMAX NepBOTO TUra
bopMmpyeTcs NPOTOKOJIOM, IJIS MHCTPYKUUM BTOoporo Tuna — VM

O IMporokon moskeH aHammsmpoBaTh nojsie REQ I D u comocraBmare ero c
NepenaHHBIMM paHee UHCTPYKLMAMM [IPU [IpUeMe OTBEeTa Ha MHCTPYKLUU
NepBoOTO TUIa

O IMpotrokos He moskeH anammsaupoBaTh nojie REQ I D npm npmeme orBeTOB
Ha MHCTPYKLMM BTOPOTO Tuna. OTBETHAS MHCTPYKLMSA MOPOCTO
nepemnaercsa VM

Mucrpykummu noareepxneHra mumenT nojie ASK pasuoe 1. 3210 o3Hauaer,
uro B 3aroJsioBke npucyrcrByeT nosie REQ I D. B nome REQ I D
3anyCHBAETCS 3HAUEHME, B3ATOEe M3 IMONTBEPXIAEMONM MHCTPYKLUN.
VMHCTPYKUMS TONTBEPXIEeHUS He TpebyeT MNOATBEPXKISHNS .

K NpoTokKOJIy Ha y3Jieé MOTYyT OHTh NOOKJIUeHH HeckoJgbko VM. Kaxmas VM
MOXeT paboTaTh B CBOEM aIpPEeCHOM MNPOCTPAaHCTBE. MOeHTUOMKATOPH
zanpocos mia pasHex VM MoryT coBmazaThb. [IOSTOMYy MHCTPYKLIUS
UOSHTUOULMPYETCS IO OBYM IIOJISAM:

O wunenrudbuxarop ceccum SESSI ON | D, xoTopeii cBA3aH C ONpenesieHHOM
VM
O wunentudbuxarop zanpoca REQ I D.

4.1 RSP, RSP_P

NMucrpykunnu «lonreepxneHue» (RSP) u «lloaTBepxmeHue MOpPOTOKOJIAM
(RSP_P) wumenT ommHakoBmlM dopMmaT. OTjaMUMe TOJIBKO B KOIE ONEepalVn:

OPCODE = 129/1 ; coorsercrBenno nia RSP/ RSP_P

ASK =1

PCK = %91/ 11
EXT = 0/1
CHN = 0

OPR _LENGTH = 0/ 1
SESSION I D n REQ I D - 3snauenus GepyTca M3 NOOTBEPXIAEMON
VMHCTPYKLUMN .
OnnepaHmoe:
2 OKTeTa: OCHOBHOM KOJI BO3BparTa.
2 OKTeTa: IOIOJIHUTEJILHEM KOJI BO3BpaTa.
HeobazaTenbHBM pPaCUMPEHHBM 3aT'0JIOBOK:
_M5G — comepxuT NpPOMBBOJILHOE OINMCAaHME OIMOKNA.

MHCTPYKLLMFI tes OIlepaHOoB MCIIOJIBE3YyeTCHAd IOJIA IIOJIOXMTEJIBHOI'O
IIoOTBEPXICSCHNMA . OHa DBKBMBAJIEHTHA HYJIEBHM 3HAUEHMSM I[10JIS OCHOBHOTO U
OOIIOJIHMTEJIBHOI'O KOIOB BO3BpPaTa

HyJseBol OCHOBHOM KOJI BO3BpaTa BceI'la I'OBOPUT O TOM, YUTO MHCTPYKIUSA
YCIIENHO BHIIOJIHEHA . [[OTIOJIHMTEJIBHEM KOJ BO3BPATAa MOXET MMETb
HeHyJIeBOe 3BHadeHUe.

VHCTPYKLUMSA C HEeHYJIEBHM OCHOBHEIM KOIOM BO3BpaTa MCIOJbL3yeTcs IJis
OTPpMUIIATEJILHOTO TOATBepXIeHMsa. OCHOBHOM KO BO3BpaTa OIpelejiseT
KaTeropuio OommMOKM. JJOMNOJIHUMTEJILHEM KOJ BO3BpaTa UISHTUOULIUPYET
omMOKY .

Nucrpykuma RSP dopuupyercs mo zsampocy VM. Kombl BO3BpaTa Takxke
IOJIKHEL OBITH nojydeHsl oT VM. Eciay OpoToOKOJI He MOXeT mocTaBuTb no VM
MHCTPYKLMIO, TPedyolyin MOATBEPXISHNVSI, OH CaMOCTOATeJIbHO GopMmupyeT
oTpuLlaTesibHOe mnoarTBepxneHre RSP

BormaHoB SKCIEePUMEHTAaJbHEI [CTp. 15]
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Nucrpykura RSP_P Bcerma tdopummpyerca Ha yposue UMSBP. Ecim mpoTokoJ
He MOXeT OINpelNesiIMTh Ha Kakyln MHCTpykuuio nepenana RSP_P, on mpocto
ee oTOpaceBaeT.

4.2 SND_CANCEL

[Ipy nmepenade IOJIMHHBIX QPaTrMEeHTUMPOBAHHEIX MHCTPYKUMM WMIM TPaH3aKLUUM
MOXeT BO3HUMKHYTb H@O@XOEMMOCTB OTMEHEI Ilepeladny I10CJjie TOI'O, Kak
YyacThb IOaHHBIX YXe IepellaHa M 3aHuMaeT Oydbep Ha NPMEMHOM CTOPOHE.
[fpoTOKOJI HOpenycMaTpMBAET IOJIS 2TOTI'O MHCTPYKUMID «llepemaua oTMeHeHa»

(SND_CANCEL) . 2Ta MHCTPYKUMSA MMeeT CJenylle 3HAUeHMS [OJIel:
OPCODE = 2
ASK = 0
PCK = %01/10/ 11
EXT = 0/1
CHN =1

OPR_LENGIH = 1
SESSI ON | D - 3snauenus Geperca M3 OTMEHSEMOM LIEIIOUKM.
CHAI N_NUMBER - HoMep oTMeHSEeMOM LEeNOoUKu
| NSTR_NUMBER - Bcerma mumeeT HyJIeBOE 3HAUYEHUE
OnepaHmOeL:

2 OKTeTa: OCHOBHOM KOJI BO3BpaTa.

2 OKTeTa: JIOINOJHUTEJILHEIM KO BO3BpPaTa.
Heobsa3aTenbHEM pPaCHUMPEHHBM 3aT0JIOBOK:

_M5G — comepxuT NpPOM3BOJIBHOE ONUCAHME OULMOKN.

VHCTPYKLMSA MCIOJbL3YyEeTCH IJIS OTMEHB UYAaCTUUHO [NEepPemaHHOM TpaH3aKLUU
Ui bparMeHTHMPOBAHHOM MHCTpyKumm. [pm npueme mHcTpykumm SND CANCEL
BCEe paHee IMPUHATHE IAaHHBE M3 B3TOM LENOUKM OTOpPAaCHBAKTCH.

5 VYnpasnenue samaHuaMm
YOopaBJieHME 3aIaHMAMM BKJKUaeT B cebd caenywoume QyHKLINN :

O wuHMLMMpOBAHME ¥ 3aBeplleHMEe S3amaHuii;

O wuHMLUMMpOBaHME ¥ 3aBeplleHMEe 3amau;

O OTKpHTHE U BaKPHTME CEaHCOBHX COCNUHEHUN;
O KOHTPOJIL AKTUBHOCTM Y3JIOB.

Ia yhopaBJieHUS 3alaHMAMM UCHOJb3yioTca mHcTpykumm c¢ OPCODE 1 — 112.
STY MHCTPYKLMU IOJIKHH repemaBaTbcsa uepes [CP. Mcnonbszosaumue UDP He
IOMyCKAaeTCsa, Hake eCHM MHCTPYKLMSA He TpebyonT MNOATBEPXICHNMI.

UVEBP onupaeTcs Ha MOAesib C LEHTPAJM30BAHHBIM YIPAaBJIEHMEM OTIEJILHOTO
3amaHusg. 3TO CBA3AHO C TEeM, UYTO YyIpaBJiIeHMEe CChUJIKaMM B
OelleHTPAaJIM30BaHHOM CUCTEMEe He NPpelCcTaBJjigdeTCs BO3MOXHEM. JlioOad
3amada MOXeT B JI0OOM MOMEHT 3aBepPUIMTLCS MM y3eJI MOXET
Iepe3arpy3uUTbCsa. B IeleHTpaliM30BaHHOM CUCTEMEe He CYIEeCTBYEeT
cnnocoba, TapaHTUPYRIETO OINOBEmeHMe 00 BTOM BCEX OCTAJIBHEIX Y3JIOB,
Ha KOTOpHIX paboTaeT 3azaHMe. Tak kKak 3alaHKe NOpOoIoJjixaeT
CymecCTBOBATb - Ha TOM Xe Yy3JIe MOXeT OBITH BHOBD MHNIMMPOBaAaHA
OTHOCHAWAACH K BaIJaHMI 3alada. JTa 3amada MOXEeT BHISJIUTL HOBEBE
OVHaMUUEeCKME PeCcypCh. AOpeca OJjid BHOBBL BHIEJIEHHEIX PECYPCOB MOTYT
IepecekaTbCsa C apecaMM pPecypCoOB, KOTOPHE CYWEeCTBOBAJIM Ha y3Jie IO
pecTapTa B3amjauu. Ha IOpyTux y3Jjax MOTYT COXPaHUTLCS CTapee
ykazarenu. dopMasJibHO 3TO MOTYT OBITE KOPPEKTHHE yKaszaTenm. B
ﬂeﬁCTBMTeﬂbHOCTM OHUMN 6ynyT YKaselBaTb Ha IJpyIrue OOBEKTHI. CﬂeﬂCTBMeM
TaKOM CUTyalluy MOXeT OBThL HeylpaBliseMas paboTa NPUIIOXeHUS.

UMGP pemaetr 3Ty 3amauy claenyolyM OOpPa30OM:

O oH mo3BOJIEET TOUHO ONPemesMTh y3eJl, Ha KOTOPOM 3amada Owlla
3aBepleHa,
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O ecnn zamaua Ha y3Jle 3aBeplaeTcd IO 3aBeplleHMa 3amaHmsa, o0 5ToM
ONOBEemAanT BCE Y3JIbl, Ha KOTOPHIX BEHIIOJHSETCS 3aIaHuo,

O He monyckaeTcs MNOBTOPHASA MHMIMANIM3ALUMS 3aladuM Ha y3Jjie OO0 TeX
Iop, IIOKa BCe OCTAaJIbHBEIE Y3JIH HE IOJIydaT COOOImEeHre O BaBepleHUU
IepBOM 3alauwu.

[IPOTOKOJI He yNpaBJgeT yKasaTesjaaMmu. KOpPpeKTHOCTHL yKas3aTesen
xouTposimpyeT VM. Insa storo VM mOIKHEI MMETH apXMUTEKTYPY, B KOTOPOM
128 — paspsandee ykasaTenM M yKasaTeJ M Ha OUMHAMUUECKUE OOBEeKTEH
XPaHATCA B CIeUMaJIbHEIX 00JlacTax naMaTu. [lpoTokos coobmaeT VM o6
y3Jjlax, Ha KOTOPHIX 3allauy 3aBepumn cBoio padory. VM momxuna crnemarhb
BCe yKaszaTejM, OTHOCHamMecs K TakKuM 3allauaM, HeOeMCTBUTEJIbHEIMU. DTO
NPUBOOUT K BOS3HUKHOBEHMIO MCKJIIOUUTEJILHEX CHUTyaLMM OpuU OoOpalleHMM II0
3TUM yKazaTeygaM. ECaM OpuUIOXeHMe NpelycMaTpuBaeT oOpaboTKy
VCKJIOUUTEJIbHEX CUTyallMyi, OHO COXpaHseT CBOK paboToCNOCODHOCTH.
VlHaue OHO aBapPMMHO 3aBepmaeTcsa. Takoe pelleHUue ITO3BOJISET MCKIIUUTH
HeyopabJdgeMyln paboTy IPMUIIOXEHUN.

Iya pemeHrsa yKas3aHHHX BONpPocoB Ha ypoeHe UMBP mna xaxmoro samaHud
omnpeneigeTcsa y3eJl, KOTOPHM OymeT YyNParJIaATh 3amaHMeM. Takoi y3eJ
nasmeaerca Job Control Point (JCP). 3ro MoxeT OGBITH TOT Xe y3eJ, Ha
KOTOPOM MHUIUMMPYETCH 3amaHue, Jambo 3TO MOXeT OHThL IOPYyTON,
CreuuasibHO BHIOEJICHHEM y3esi. OcHoBHas oGyHkuusa JCP — orcrexuBaThb
VMHULMAIM3aLUMI0 U BaBepleHMsa 3amad 3adaHus. KpoMe 3TOro BHIOEJIEHHEBIA
yzen JCP MoxeT mMcnonb30BaTLCH OJIS LEHTPAJIM30BAHHON MIOSHTUOMKALIMNA
IOJIb30BATEJIEM UM 3allMTHL OT aTak.

Iia ynpaBJIeHMsa 3alaHMAMM M 3alJadaMyl OIpEeneJIeHEl CJIe Oy lye
UOEeHTUPMKATOPEH :

O Kaxmoi akTMBHOM 3amaue Ha y3Jie NpucBamBaeTcd JIOKAaJIbHBIA
UnentndmkaTtop 3amaum (Locally Task ldentifier - LTID). Inuua
LTI D parua mimHe ampeca namMsaTy, yCTAHOBJIEHHOM IJiS y3Jja. B
kaxnei MoMeHT Bpemenu Bce LTI D ma ysme mosmkHa mMMeTh YHUKAJLHBE
3HaueHuda. IJig BHOBb MHULMMPYEMEX 3amad OOINyCKaeTCs
ycraHasauBaTe LTI D, mcnonbz3oBaHHEIE paHee B yXe SaBeplIIeHHHX
3amavax.

O Kaxmoi samaue zamaHusa JCP npucBamBaeT YHOpPaBISOIMA UIeHTUOMKATOP
Sanauu (Control Task ldentifier - CTID). Ero mnuHa paBHa IjuHe
ampeca JIoKaJibHOM mnaMaTu Ha y3je JCP. B kaxOull MOMEHT BpPEeMEeHU
Bce CTID ma JCP pomxHa mMMeThs yHMKAJIBHEIE SHAYEHMA. B oTJjuuMe oOT
LTI D na Bubop suaueHumsa CIl D naxknameiBanTca HEKOTOPHE
OTPAHUYESHNS .

O Kaxmoi 3amadve npuckamBaeTcsd I[JIOOANbHEM VOEHTUOUKATOP 3amauu
(Aobally Task ldentifier - GIID). GIlD ummeer Takoit xe dopmart,
Kak 1 128 — paspgalHbM alpec NaMaTM IJid y3Jjla. B HeM anpec
JIOKaNbHOM namMaTu s3ameHeH Ha LTI D.

O Ina zamaHusa ycTaHaBJIMBaeTCs IJOOaNbHEM MIOeHTUOUMKATOP SamaHud
(Aobally Job Identifier - GJID). GIID ycranaenmmeaercs Ha y3Je
JCP. GIID umeer Takoit xe dbopmar, kKak u 128 — paspamHbll ampec
navaru mia JCP. B Hem ampec jokanbHOM namaru 3ameHed uHa CTID
nepsort (MHuuuupyomen) samnaum s3amaHug. Gl D ucnonbsyercs B
npouenype yCTaHOBJIEHUS CEAaHCOBOTO COSIOMHEHMS IOJIS ONpedesIeHNMS
JCP, xoTopmlM ynpaBigeT 3ajaHueM.

LTI D n CTI D sanuceBamnTCcsa B MHCTPYKLUUAX B IoJie njamHou 2/4/8 okTer.
Eciay B MHCTPYKLUMM BHIEJIEHHOE IJid MIeHTudrKaTopa IOoJie IJMHHEe
unentuomukaropa, To LTI D (CTID) sanucuBaeTcs B nocjenHuMe OKTETH. B
HauyajlbHBEIE OKTETH HNOJIKHO 3alMCHBATLCS 3Hauenme (0. ECIM NOPUHSTHIL
uneutnpmkaTop LTI D (CTID) xopoue ampeca mamMaTu, OH HOJIXEH OBTH
IOTIOJIHEH ClNepeny HeOOXONMMEIM UMCJIOM HYJIEBHIX OKTET.

Gl D u GJI D zanuceBanTca B MHCTPYKLMAX B I[0Jie IJIMHOM 4- 16 okTeT.
lNonne FREE B sTux mmentumoémxarTopax He npucyrcTByeT (CcM. cexkumio 2.1).
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CumTaeTcs, UTO OHO COCTOUT M3 HYJIEBHX OKTeT. JJiMHA I/I,JZI;eHTI/[(_bI/[KaTOpa
orpegejideTCd 10 3aroJIOBKY ajpeca.

Mpu nepenaue mucrpykumiz CONTROL_REQ TASK REG and SESSI ON_OPEN
MPOTOKOJI MCIOJIb3yeT TalM- ayThl. BeJIMuMHa TalM- ayTa yCTaHaBJIMBAETCH
camMyMM y3JIOM ¥ IOJIKHA OBITh OOJIblle TPpex MHTEPBAJIOB MaKCUMAJIbHOTO
BpEeMEeHM [epelauy NakeTa Ha TPaHCIOPTHOM ypoBHe. Ha TaliM- ayT He
BIMAET BPEMS OXMIAHMSA B OUepelM K TPAaHCIOPTHOMY YPOBHI.

5.1 Mumumaumsa =anaHud

3alaHye OTHOCUTCSH K BhoJHgemoMmy Ha VM npuimoxenuo nojb30BaTENS.
NMunumaumsa sananus UVBP MoxeT Npor3BOOMTBLCS MM ONHOBPEMEHHO CO
CTapTOM MNPWUJIOXEHMS [OJIb30BATEJs MM B IIpolecce ero paboTH.

BMecTe C 3alaHMEM Ha y3JIeé MHULUMMPYETCS COOTBETCTByWIas eMy 3aJaua.
STon zamaue npuceameaercs LTI D.

Ecou nna JCP BeiGpan y3eJsi, Ha KOTOPOM 3arpyXeHO MNPUIIOXEHYE
II0JIb30BaTEJIA, BOIIPOC MVMHMIMAJIM3ALMM 3adaHMAd JIEXMT BHE I'PaHUI]
CeTeBOTO MPOTOKOJIA .

Ipyromn yszes MoxeT OwbIThb BeEOpan B kauectBe JCP mo cremymommM
NPUUMHAM :

O ysen mHMUMAUUM 3amaHuUSa [IOOKJIUYEH K CEeTM [0 HUBKOCKOPOCTHOMY WJIM
[IEPETPYXKEHHOMY KaHaJly. [lO0 TakoOMy KaHaJly HEXEJIATEJIbHO IepelaBaThb
yopaBagomuy Ttpadux.

O VYs3es He MMeeT BBUMCIIUMTEJIbHEIX BO3MOXHOCTEM IJid BEeIeHMSI
yIpaBIgoLUx TabJIni.

O Tpebyerca umeHTHOMKALUSA Ha CIELMAJIbLHO BHIOEJIEHHOM Yy3Jie.

Ecom pmina JCP BeOpaH Opyroi y3ej, TO MHULUUMUPYIMM 3agaHue y3eJl
OOJIKeH BaperucTpupoBaTh cBoe 3amaHue y JCP.

5. 1. 1CONTROL_REQ

Nucrpykuma «3anpoc ynpasisienusa» (CONTROL_REQ) nepemaercsa ot
UHULMMPpybIero 3amaHue y3ya k JCP mpyroro ysmna. VHCTPYKLMS MMEET
clenyoilmye 3HAaUueHUS IMOJIel:

OPCCDE = 3
PCK = %00
CHN = 0
ASK =1
EXT = 0/1

OPR LENGIH = 2/3 ; Basucur ot muuuu LTI D.
REQ I D - sHaueHue ycTaHaBIMBAETCS NPOTOKOJIOM y3Jia OTIIPABUTEJNS U
3aTeM IMepemaeTcs B OTBETE.
OnepaHmOeL:
4 okTeTa: Npoduib HNapaMeTpPOBR yIpPaBJIeHMS. ITO IIOJIe UMeeT
crenymommm dopMar :

OMTEL

0 1 2 3 4 5 6 7

N S N S N S N S N S N S N S N S +
| |
+ JOB LI FE_TI ME +
| |
R N S N S N S N S N S N S N S +
| CMI | BapesepsBuposaho | VERSI ON |
R R N S N S R N S N S N S +
| Bape3epBUpPOBaHO |
R N S N S N S oo - - N S N S N S +
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JOB LI FE_TIME

2 okTeTa. BpeMsa XM3HM 3amaHusa B CeKyHmax. 3Hauenue 0
yKaseEBaeT, UYTO OIPaHMUEHME BPEMEeHM XU3HU He OymerT
MCIOJIb30BaTHCHA.

CcMr

1 6ur. dmar mcnonbzoBaHua Heckonbkux JCP. 3To momne
3apes3epBUPOBAHO IJid OyOylero PacCllMpPeHusa OIPOTOKOJIA.

VERSI ON

1 oxrer. HoMmep Bepcum nporokojsa UMSP. Iomxuo mMmers
3HadeHue 1.

3ape3epBUPOBAHO

3 + 8 6bur. Bce OMTH IOJIXHE OHTEL yCTaHOBJIeHH B 0.

4/8 oxTeT: JlokaJbHEM uIeHTHbukaTop 3amaum zamaums LTI D,
YCTAHOBJIEHHBI Ha MWHULMMPYOIEM 3alaHue y3Jie
(moceUlaIM 3Ty MHCTPYKIIMD) .
Heoba3aTesibHEE pPaCHMPEHHBE SBaTOJIOBKMU:
_NAME - Vvma 3apmaHuda. VMg 3amaHMd yCTaHABJIMBAETCHA OOMH pas U
HE IIOJIKHO M3MEHATHCS B IaJibHEeMIeM.
_INACT_TI ME — Bpems HeaKTMBHOCTM y3Jjia (CM. cexkuumio 5.7).

Ha npueme uHcrpykiuumu CONTROL_REQ JCP nposepser 3uauenue LTID us
MOJIYUYEHHOW MHCTPYKLUMU M IeJjlaeT Clenyllee :

(1) Ecom yszen, koropemt nocjas CONTROL _REQ, yxe szaperucrpmpoBasl Ha
JCP axrumBHOe 3amanme c taxkum LTI D, nocrutaercs ysepmomiieHume o6
ABAPUMHOM 3aBEpIEeHUM 3apeTUCTPUMPOBAHHOTO 3amaHmsa, Kak OINMCaH B
pasnejsie 5.5.2. Ilocyie »TOTO IMOCHJIAETCS pas3pelleHre Ha Cco3JaHue
HOBOTO 3aIaHusd.

(2) Ecnu yszesi He MMeeT 3apelUCTPMPOBAHHOI'O 3alaHMag C IIOJIydeHHBIM
LTI D, paspemenue Ha co3IaHMe HOBOTO 3aIaHusa IepelaeTcsa cpasy.

Ecou JCP nomnreepxmaeT ynpapBJieHME, TO OH IpelaeT WHCTPYKLIUO

CONTROL_CONFI RM  muaue CONTROL_REJECT.

5. 1. 2CONTROL_CONFI RM
NMucrpykuma «lonreepmuTs ynpaeieHue» (CONTROL_CONFI RM) nepenaercs
or JCP mna nosoxuresnvHoro oreera Ha CONTROL_REQ CONTROL_CONFI RM

VMeeT cJelyllMe BHadyeHUsS I10JIel:

OPCODE = 4

PCK = %00

CHN = 0

ASK = 1 ; UHCTPYKUMIO HEe HYXHO [IONTBEPXIAThL. JTOT GJjlar yKa3HBaeT
Ha Haymume nosis REQ | D.

EXT = 0/1

OPR_LENGTH = 1-4 ; 3Basucur ot muuuu GIlD.
REQ | D — zanucumBaercs 3HauenHme m3 mHcTpykumu CONTROL_REQ
OnnepaHmOm:

4-16 oxrer: Gl D, npuceoennwnn zamaumio Ha JCP.

NMepenaua uHcTpykumu CONTROL_REQ nompasymeBaeT 3anpoc Ha yHOpaBJlieHME

M 3anpoc Ha MHuuMaluuio 3anaun. lpucsBoenues zamade CIl D asngerca
vacTteio Gl D (nome ampeca JjIOKaJbHOM HaMATH) .
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5. 1. 3CONTRCOL_REJECT

Nucrpykura «OrkyoHnTs yrnpasjenme» (CONTROL_ REJECT) nepemaercs om
JCP mna orpuuarensuoro oreera na CONTROL_REQ CONTROL_CONFI RM

mMeeT Ccljiegyriume 3Ha4YeHUA noJjiemn:

OPCCDE = 5
PCK = %00
CHN = 0

ASK = 1. VHCTPYKLUMIO HE HYXHO MNOOTBEPXIATb. DTOT GJjiar yKas3bBaeT
Ha Hasmume nossg REQ | D.
EXT = 0/1
OPR LENGIH = 1/2 ; BaBuCKT OT HaIMUMSa B MHCTPYKLMWM [1OJIL
napaMeTpoB YyIpPaBJIEeHUS.
REQ | D — zanucmeaerca 3Hauenme us mucrpykumr CONTROL_REQ
OnepaHmOeL:

2 okTeTa: OCHOBHOM kKOI BO3BpaTa. 3HaueHue (0 He OomyckKaeTcsd.

2 okTeTa: JONOJHUTEJILHENM KOI BO3BPaTa.

4 oxrera: Illpodunp napaMeTpoOB ylopakJjieHMsa (cM. cexumio 5.1.1),
KOTOpHE MOTYT OuTb mnpenocrasjensl JCP. Jaunoe mnoJje
aBisgeTCcsa HeoOg3aTeJbHBIM.

Heobga3aTenbHEE PaCHMPEHHBE BaTOJIOBKU:
_INACT_TI ME — Bpemsa HeakTuBHOCTM y3Jia (CM. cekumio 5.7).
_M5G — comepxuT NpPOM3BOJIBHOE ONUCAHME OULMOKN.

5.2 UVuumumanmsaumsa 3aladu

3amaHue OIHOBPEMEHHO BHIIIOJIHAETCH HAa HECKOJIBKMX y3Jja. Ha kaxioMm
y3Jie OOoJIKHa OBTb MHUIMAIM3MPOBAaHA COOTBETCTBYOIAS €My 3amauda.
OmHOMY 3alaHMi0 Ha y3JIe COOTBETCTBYyeT TOJIBKO OIHA 3amada. Kaxmas
3amava MoOXeT OHTb CBS3aHa TOJIBKO C OIHMM 3adaHMeEM.

Ha coszmaBmeM 3amaHue y3Jjie 3ajadva MHULMUPYETCHS BMECTE C 3alaHMreM.
Ha ocTanpHHEX Yy3JjilaxX 3allada MHUMLIUMPYEeTCHd IIPKM II0OJIYyYEeHUMM IIepBOI'O
3anpoca Ha yCTAHOBJIEHME CEaHCOBOT'O COEeIMHEHUS, COOTBETCTBYKIEITO
3amaHupn. 3anpoc Ha yCTAaHOBJIEHMS CEAaHCOBOT'O COEIMHEHMS COIEePXUT
&I D G D comepxur ampec JCP. IOna crapra 3amauM HYXHO I[IOJIYUMTH
paspemenre or JCP. Ecau 3anpoc Ha yCTAHOBJIEHME CeaHCa MNOCTYIIUII OT
yzna JCP, szanpamreaTh paspelieHMe He HYXHO.

5.2. 1TASK_REG

NucrTpykura «3apeructpuposars 3amauy» (TASK REG) nepemaeTrca ot
MHUUMMpyomero 3amnavy yasa k JCP ynameHnoro yssa. VHCTPYKUMS MMEET
clemyouMe 3HAUYEHUS I10OJIeN :

OPCODE = 6/7/8 ; Insa nmmuer nong CITID 2/4/8 oxrera

COOTBETCTBEHHO.
PCK = %00

CHN =0

ASK =1

EXT = 0/1

OPR_LENGIH = 2-8 ; 3Basucur or mmuuu GJI D, GIID u LTID.
REQ | D — sHaueHme ycTaHaBIMBAETCS IPOTOKOJIOM y3Jia OTIIPABUTEJNS U
3aTeM IepernaeTcsa B OTBeTe.
OnepaHmOeL:
2/ 4/ 8 octets: CTID szamaum, xorTopad MHMLUMMPOBAJA 3alaHue.
CTI D saBnaerca uvacteio Gl D nzs uHcrpykumum
SESSI ON_OPEN.
4-16 oxrer: GIl D, nprcBOEHHEM Ha MHULUUPYIEM CEaHCOBOE
coemunenue y3je. GIl D popmmpyerca us ampeca
oTnpaBuTesia (Ha TpaHcrnopTHoM ypoBHe) u mossg LTI D
nacrpykuum SESSI ON_OPEN
2/4/8 oxrer: LTID, ycraHoBJIeHHEIT Ha MHULMUPYOIEM 3aIady
y3Jie (IMOCHJIanIUM 3Ty MHCTPYKLMUD) .
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HeofGsa3aTesbHEE pPaCHMPEeHHEE B3aTOJIOBKMA :
_INACT_TI ME — Bpems HeakKTMBHOCTM y3Jjia (CM. cekumio 5.7).

Mucrpykuma TASK REG nmomxna mocwuiaTbcs, TOJNBKO €CHM 3amada C
samanueiM Gl D mHa y3ie He MHMUMMPOBAaHA.

JCP nonTeepxmaeT MHMUMALMID Bamauy OPY COOJIOISHUNM CJIEOYRIX
YCJIOBUN :

(1) Bamaua c nomxyueHHeM GIl D yxe Owma sapeructpmposana zHa JCP
(2) Bamaua c LTID mna ysna, uHMUMMpyOWETO 3ajady, He Owmla
3aperucTpUpoBaHa .

Bo Bcex ocranbpHux ciaydaax JCP He momreepxmaeT 3amauy.

2000

Ecom JCP nonreepxmaer 3amauy, oH nepemaer mucrpykumio [TASK CONFI RM

nnaue TASK_REJECT.
5. 2. 2TASK_CONFI RM

Nucrpykuma «llonreepourhb 3amauy» (TASK CONFI RM) nepemaerca or JCP

B kauecTBe nosioxuresibHoTo orTBera Ha ITASK REG TASK CONFI RM mmeer
crienyoupe 3HAUYEHUs [OJIel:

OPCODE = 9

PCK = %00

CHN = 0

ASK = 1. VHCTPYKUMIO HE HYXHO [OOTBEPXIAThH. DTOT GJjar yKas3uhBaeT

Ha Hasmuume nosis REQ | D.

EXT = 0/1
OPR _LENGTH = 1/2 ; 3Basucur ot mmuuu CTID.
REQ | D — sanucueaerca 3Hauenme us mHcrpykumm TASK REG
OnnepaHmoe:

4/8 oxrer: CTID npuceoenurmmt zamaue una JCP.
HeofGsa3aTesbHEE pPaCHMPEHHEE B3aTOJIOBKMA :

~JOB NAME - DTO0T 3aroJIOBOK COIEPXUT MMS BamaHud.

5. 2. 3TASK_REJECT

NMucrpykuma “OrkjoHuThs 3amauy” (TASK REJECT) nepemaerca or JCP mnsa

orpuuarensHoro oreera Ha mHcTpykumio TASK REG TASK REJECT nmeer
clemywouMe 3HAUYEHUS IIOJIeN :

OPCCDE = 10
PCK = %00
CHN = 0

ASK = 1. UHcTpykUuusa He TpebyeT NOOTBEPXISHMA. ITOT djar
ykaswBaeT Ha Haymuwme nosis REQ | D.
EXT = 0/1
OPR_LENGTH = 1
REQ | D — BHauenme Gepercsa us mucrpykumun TASK REG
OnnepaHmOE:
2 okxTeTa: OCHOBHOM KOJI BO3BpaTa. HyJjieBOe 3HaUeHME He
IOoMyCcKaeTcd.
2 okTeTa: JONOJHUTEJILHEM KO BO3BpaTa.
Heoba3aTesibHEE paCHMPEHHBE S3aTOJIOBKMU:
_INACT_TI ME — Bpems HeaKTMBHOCTM y3Jjia (CM. cexkuuio 5.7).
_M5G — comepxuT NpPOMBBOJILHOE OINMCAaHME OIMOKMA.

5. 2. 4TASK_CHK

B ueynax obecrneueHus 0Oe30MNaCHOCTU IIOJIYUMBIINMI 3aldpoC Ha YCTAaHOBJIEHUE

CEaHCOBOTO COEeIMHEeHMda y3eJyi, MoxeT npoBepuThb y JCP mumimmpyommi
coeIyHeHMe y3eJl, Iaxe eciM 3amada yxe Obula MHUUMMPOBAHA.
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Nucrpykuma «lposepurs 3amauy» (TASK CHK) nepemaercs x JCP ot
y3Jla, MNOJIyUMBIIETO MHCTPYKLMO YyCTAHOBJIEHMS CEaHCOBOTO COEIMHEHM .
Banaua c zananueM Gl D yxe nmomkHa cymecTBOBaTH Ha y3jie. dopMmar
nacrpykuumu TASK CHK cosnamaer ¢ TASK REG OPCODE = 11. OreeT Ha
uncrpykumo TASK CHK JCP dopvupyer anamormuno mHcTpykumum ASK REG

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

Mucrpykura TASK CHK geiserTcs onumoHasbHOM IJig y3Jjia, HEe SABJIARIETOCH

53 YCTaHOBJIEHME CEaHCOBOT'O COeIOMHEHUSA

CeaHCOBOE COeIMHEHME YyCTaHaBJIMBAETCHS MEXIOy OBYMsS 3amjadaMy OIHOTO
samaHmga. CoemoMHeHMe ycTaHaBauBaeTca no mHuumatuse VM u
UCIOJNIb3yeTCsa mJia ofMeHa MHCTpyKUuuaMu Mexny VM

C OIOHVIM C€aHCOBEIM CO€eIVMHEHVEM MOXeT 6E>ITI:> CBA3aHO TOJIBKO OIHa
3amava Ha y3Jjie. 3amadya MOXEeT MMETh HECKOJIBKO COEIMHEHMM C pPa3HBMM
y3JaMm. Mexny IOBYMS Yy3JIaMM MOXEeT CYIEeCTBOBATH TOJIBKO OIHO
ceaHcooe coemmHeHre c oxHuMm GII D.

3anpoc Ha yCTAaHOBJIEHME CEaHCOBOI'O COEeIMHEHUS COHNEPXUT IJioDaJlbHEIM
uneutTudrkarop samaHma Gl D. Ecam ysesn nosgydaeT 3amnpoc Ha
ycraHoBJseHue coemmHeHua c¢ GJI D, xoroporo Her Ha manHoMm y3ie, VM
IOJIKHA CO3IaTh HOBYK 3amadvy. ECiaM 3amava yxe MMeeTCs, HOoBasd 3amada
He cos3maeTcs.

CeaHCOBOE COEIOMHEHME HYXHO ycTaHaBmuBaThb no [CP. Ilocme Toro, kak
coemuhHenme ycrTaHoryieno, uepes UDP BosmoxHa mnepemada MHCTPYKILIUM, HEe
TpebynunuxX NOOTBEPXISHME BHIIOJHeHUud. OmHo coemubHenHume [CP mMorymT
MCIOJIb30BATE HECKOJIbKO CEAaHCOBHIX COelrHeHuri. OIHO CEeaHCOBOEe
COoemMHEeHMe MOXEeT MCIIOJL30BAaTh HECKOJIbKO coemmuHeHwmin CP.

[lpoToxomn ponyckaeT paboTy 0es3 yCTAaHOBJIEHMSA CEaHCOBOTO COEOMHEHMA.
Y3en nosrkeH mMeTb VM mo ymosuanuio, koTopas ofecrneurBaeT paboTy 6es
YCTAHOBJIEHUSA COEIMHEHUS.

[lpy yCTAHOBJIEHUM CEAaHCOBOTO COEIAMHEHUS CTOPOHH IOTOBApPMBAKTCI 00
ucnonbsyemom tune VM u nmomMmMHOXecTBe (QYyHKLUMM NPOTOKOoJia. CeaHCoBOE
coemunenue UMSP MoxeT ObTh HeCcMMMETPMUHEM. 2TO O3HAUYAET, UTO IBE
CTOPOHEI OOHOI'O CO€IVMHEHMA MOI'YyT OBITHL CBSABAHHL C VM PasHOI'O TuUIlla "1
NONOePXMBATEL PA3HOE MNOIMHOXECTBO (QYHKIMI IPOTOKOJA.

Eciy mIpM yCTAaHOBJIEHMM COEIMHEHMUS UCHOoJb3yeTcsa HyJserpoi tun VM, sTo
ykaspBaeT Ha rpynny VM (cm. cexuun 9). Bepcus VM B 3TOM Cllydae
IOJIKHA VMETh HeHYJIeBOe 3HaueHMe.

llpollenypa yCTAHOBJIEHUS CEaHCOBOTO COEIMHEHUI GBJISETCS MHOTOXOIOBOM
Y MOXET COomepXaThb OT OBYX OO BOCBMM MATOB.

5. 3. 1SESSI ON_OPEN

NMucrpykura «OrTkpeTh coemuueHume» (SESSI ON_OPEN) wcnombsyercsa mng
UHULUUPOBAHMSA CEaHCOBOTO COEINMHEHUS, U NPV YyTOUHEHMM [NapaMeTpOB
coemMHeHMS B NOpolecce nmajsiora. OHA MMeeT CJlelyllye BHAUEHUS I[I0JIeN:

OPCCDE = 12

PCK = %00/ %11. B nepBOi MHCTPYKUUM (MHULMUPYRIE) SZHaAUSHUES
s3TOTO nosa ycTaHobjsieHo B 3b00. Bo Bcex
nocijenymoumux — YH11.

CHN = 0
ASK =1
EXT = 0/1
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OPR LENGTH = 6 — 11 ; Basucur ot mumuer GJI D u GIl D.

SESSION I D - B mepBOM MHCTPYKLMM 3TO IIOJIe OTCYTCTBYeT. BO BCex
[IOCJIeAYIMX OHO COIEPXUT UISHTUOMKATOP CEeCCUM,
YCTAHOBJIEHHBIM [MOJIydaTeJIeM MHCTPYKLWN.

REQ I D — Bro mosie comepXxmT UIEHTUOMKATOP CECCUM, YCTAHOBJIEHHEIM

OTIPaBUTEJIEM MHCTPYKIIUMA.
OnnepaHmom:
2 okrera: Tun VM tpebyembr OoT mojiyyaTeis.
2 okrera: Bepcua VM Tpebyemasa oT nojydaTesid.
4 okrTeTa: llpodumib coelmHeHMd, TPeByeMbli OT [IOoJIydaTesisd
UHCTPYKLWA .

2 okrera: Twun VM ornpaBuTend.

2 okrera: Bepcua VM ornpaBuTend.

4 okTeTa: I[Ipodmib COeIMHEHUs, NPENOCTAaBJISEMEIl OTIPABUTEJIEM
VMHCTPYKLUMA .

2 okTeTa: Ymciyio 256- OKkTeTHEIX OJIOKOB B Oybepe ("oxkue"),
BEIZIEJIEHHOM IIJI CeaHCa Ha CTOPOHE OTIPaBUTEJIS BDTOU
MHCTPYKUMM (cM. paszzmes 7.4). HyJjeBoe 33HaueHUe

ompemensgeT oTcyTcTBUEe Oybdepa.
4-16 oxrer: GID.

4/8 oxter: LTID zamaum, yCTAHOBJIEHHHM Ha Yy3JiIe — OTIPaBUTEJIE
MHCTPYyKUMM . OH MCIOJB3YEeTCHS B UHCTPYKLMUMA
TASK REG.

Eciu tun m Bepcusa VM, TpebyeMble OT MojydaTeis, MuMelT 3HaueHue 0,
IPUHYMAKINY y3eJl CaMOCTOSATEJIbHO BHOMpaeT Tun VM m coofimaeT e€ro B
oTBeTe. YCTAHOBJIEHME CcOeIMHeHMd 0e3 NpuBA3KM K VM mam rpynne VM He
OONyCKaeTCcs.

Bcero mpM yCTAHOBJIEHMM COEOMHEHMS MOXET OHTb IIepemaHo mo 7/
nucrpykumin SESSI ON_OPEN. Ina nonreepxiaeHMs yCTAHOBJIEHUS COESIOMHEHUS
ncnonssyercsa mucrpykumsa SESSI ON ACCEPT. Ina oTkasza oT coemmMHeHUs
ucnonssyercsa mucrpykuma SESSI ON REJECT.

OTkaszaThbCsd OT COeIMHEeHMS MOXHO Ha JodOoM mare. Ha BOCBMOM mare
HYXHO JiMOO TNOATBEPOUTHL COeOMHEeHMS, JMbOO OTKazaThbCsa OT HETO.

B mpouecce yCTaHOBJIEHMS COEIOMHEHMS MOTYyT OHTH M3MEHEHH CJlenOylmue
IapaMeTpH :

O Tun VM u Bepcusa VM
O npodwnm coemmHeHMS.

EcaM OT omnpenesyieHHOTO y3Jjla NOCTYIMJI NOBTOPHEI 3alpoC Ha OTKPHTHUE
CeaHCOBOT'O COEIMHEHMSa, B TO BpPeMa KaK OIOHO COeIMHEHME C [NOJIyUYeHHEM
&I D yxe ycTaHOBJIEHO, BO3MOXHE CJICOYKIME BaPMAHTEH:

(1) Ecmu szanpoc nocrynun or y3na JCP, To HyxHO:
O ABapuiiHO 3ZaBEPUMThL CYMECTBYOIYIOD 3amjady M OCBOOOOUTL BCE
NnprHamiexamye e’ OUHAMUYECKUE PeCypPCH.
O UHMUMMpOBATL HOBYI 3amady, KaK OINMCAaHO B II. 5.2.
O TIonreBepouTh yCTAHOBJICHUE COEOMHEHUS
(2) Ecmu zanpoc nocrynuin He oT y3ia JCP, To HyxHO oTkKazaTbCsa OT
YCTaHOBJIEHMSA HOBOTO CEaHCOBOTO coemamMHeHusa. CylecTByoIy
3a0ady M3SMEHATb He HYXHO.

5. 3. 2SESSI ON_ACCEPT

UHcTpykumsa «Corjacurbces ¢ coemuHenmem» (SESSI ON_ ACCEPT)
UCIIOJIb3YEeTCA IJIS MOJIOKMTEJILHOTO MONTBEPXISHUS Ha YCTAHOBJIEHUS
CEeaHCOBOTO coeImHeHus. OHA MMeeT CJlefyllue 3HAUEHUS I10JIeN:

OPCCDE = 13
ASK =1
PCK = %11
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EXT = 0/1
CHN = 0
OPR_LENGIH = 0
SESSION | D — 270 mojse comepXmuT MOSHTHUOUKATOP CECCUM,
YCTAHOBJIEHHHI Y3JIOM [OJIydaTeJIeM MHCTPYKLMWN .
REQ I D — 3To moJsie comepXmT UIEHTUOMKATOP CECCUM, YCTAHOBJICHHBIA
OTHpaBUTEJIEM MHCTPYKLIUMA.

5. 3. 3SESSI ON_REJECT

Nucrpykura «OrkjoHuTe ceccuoy» (SESSI ON REJECT) wcnombsyercsa mng
OTPMLIATEJILHOTO OTBETAa HAa YCTAHOBJIEHMS CEaHCOBOTO coenuHeHusa. OHa
MMeeT CJlenylle SHAaueHMWd I[OJIeN:

OPCCDE = 14
ASK = 0

PCK = %11
EXT = 0/1
CHN = 0

OPR_LENGIH = 1
SESSION | D — 270 mojse comepXmuT MOeHTUOUKATOP CECCUM,
YCTaHOBJIEHHB Y3JIOM IIOJydaTeJieM MHCTPYKIIUN.
OnepaHmOeL:
2 okTeTa: OCHOBHOM KO BO3BpaTa. HyJjieBOoe 3HaueHMe He
IOy CKaeTCs.
2 okTeTa: JONOJHUTEJILHEIM KOI BO3BpaTa.
Heobsa3aTesibHEE pPaCHIMPEeHHBEE BaTOJIOBKU :
_M5G — comepxuT NpPOM3BOJIBHOE ONUCAHME OWMOKN.

5. 3. 4llpodune coemuHeHMS

[Ilpoduine coenmHeHUs onpenenudeTcsa B 4 — OKTeTHOM nojie ¢jaroe. dyjarwm
uMenT nneHTuouxaTopu SO — S31. Uncrio B UOSHTUOMKATOPE ONpelesisaeT
IIOPAOKOBEM HOMep OuTa. Ecam dyiar mmMeeT 3HadeHMe 1, TO CBL3aHHas C
HUM OGYyHKIUMS HonjdepxuBaeTcs (Tpebyercs). Ecim ¢jar mMMmMeeT 3HaUeHUE
0, To cBg3aHHas C HUM QYHKLUMS He MNoIIepxuBaeTcs (He TpebyeTcsd) .
Hajlee OPMBOOUTCS CIMCOK QYHKIMM, OIpelesigeMblX IPU YyCTaHOBJIEHUU
CEeaHCOBOT'O COEeIMHEHUS.

PaboTa C LenoukaMmm:

SO0 — ucnonbzoBaHME GPATrMEHTUPOBAHHLEIX MHCTPYKLNMNA
Sl — wncnosb30BaHME MNOCJENOBATEJILHOCTEN
S2 — ucnosib30BaHME TPAaH3aKLNUNA

YCTaHOBJIEHME COEeIMHEeHUd:

S3 — ofmMeH nmaHHEIMU O3 yCTAHOBJIEHUA COSOMHEHUA
S4 — obMeH JaHHEMM C YyCTaHOBJIEHMEM COeIMHEHMS

dopMaT MHCTPYKLMN :

S5 — BapesepBupoBaH. JJOJXHO OHTL ycTaHoBJeHO B 0.

S6 — Tlommepxka 16- OKTETHOTO aIpeca B MHCTPYKLUMAX OOMeHa MeXIy

VM

S7 - PaspemeHO MCIOJIE30BaHME CXaToM QOPMEl 3ar0JIOBKA MHCTPYKLUM
(OPR_LENGTH <> 9%%111)

S8 - PaspemeHO MCIONb30BAHME PACHMPEHHOM (GOPMEI 3ar0JIOBKA
uncrpykuum (OPR_LENGTH = %111)

S9 - nommepxkKa pPacCHMPEeHHBEIX 3aTOJIOBKOB C IIOJIEM HOAHHBEIX IOJMHOM OO
254 oxrTerT

S10 - mommepxka PaCHMPEHHBIX 3aTOJIOBKOB C IIOJIEM HOAHHBEIX IOJIMHOM OO

4 * 1079 oxkTerT
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S11-S15. MakcumasgbHad IJIMHA I[IOJIS HOAHHEIX B OllepaHmax B 4 —
OKTEeTHEIX CJIOBAX. OTU OUTH ABJAKNTCH €IOMHEM [IOJIEM.
MakcuMaJibHasa IJIMHA B OKTETAax BHEUMCIISETCHS 10 bopMyie

<max nJamHa> = (<BHaueHMe B»TOTO Hojsa> + 1) * 4.
Ecamu nosie pasHo %b1111, mMakcumanbHasd OJMHA OAHHEIX
onpegnensercsa QopMaTOM MHCTPYKLMUM.

S16-S19. 2Ty OUTH ABJIAKRTCHA OIHMM [OJIeM. B mnpobuie,
3anpamvMBaeMoM OT MOJIydaTesid MHCTPYKLUUM, 3TO I[10JIe
COOEPXUT BEPCUI MPOTOKOJa. OHO IOJIKHO MMETh 3HadeHMe
%%0001. B npoouse, NpemocTabBJIgEeMbEIM OTIPaBUTEJIEM
UMHCTPYKLNWM, 3TO I[IOJI€ CONEPXUT NIPMOPUTET 3alaHud. 4dem
OoJiblle 3HAUEHUEe II0Jis, TeM OOoJible NPUOPUTET. [IpruopureT
3amaHusg MUCIOJb3YyEeTCH :

O B ouepensax Ha nepemnavyy K TPAHCIOPTHOMY YPOBHK IJid
VMHCTPYKUUM 3alaHUdg.

O [Ins zamaHma napamMeTpoB TPAHCIOPTHOTO YPOBHS.

O [yis yCTAaHOBKM BHEUMCIMUTEJILHOTO NPMOPUTETa 3amaun.

S16 — BHpaBHMBAHME Ha I'PaHMILY, KPATHYH UeTHPEeM OKTeTaM. ECJu

S16=1, To:
(1) OPR LENGITH = %111
(2) C rpaHMLBE KPaTHOM UYETHPEeM OKTEeTaM HAauMHAeTCH KaxXIblia
PaCUIMPEHHL 3aT0JIOBOK ¥ I[I0OJIe OIEePaHIOB.
(3) B xoHel KaxIoTo 3aroJjioBka Ho0aBJgeTCHa HEOOXOOMMOE UMCIIO
HYJIEBHIX OKTET.
S21 — lcnojsb30BaHMEe MMEH NPOoLenyp OOBEeKTOB.
S22 — lcnojsb30BaHMe MMEeH OOBEeKTOB.

PaspemeHHble MHCTPYKLUN 2

S23 - nonmepxmMBaeTCs MNOOTBEpPXIeHMe BbIIOJHeHusa Ha VM(uHCTpykuma
RSP)

S24 — Jcrniosb30BaHME UHCTPYKLMMA UTEHUS UM CPABHEHUS INaHHHX .

S25 — lVcnosb30BaHME MHCTPYKLUUM 3anucy IaHHBIX .

S26 — lVcrnosib30BaHME MHCTPYKLUMM [epernauyr yrIpaBJIeHMUS .

S27 — Vcrnosib30BaHME MHCTPYKLUUM CUHXPOHMUSALUNA.

S28 — lVcnosb30BaHME MHCTPYKLUUM pabBoTel ¢ OOBEeKTaMM.

S29 — lcnojsb30BaHMe OPAMOTO OOCTyNa K NaMATK OOBEeKTOB. ECiu

3TO0T Qyar ycraHoBJeH B (0, mocTyn kK OOBEKTYy pa3pelleH
TOJILKO Uepes ero npouenypu. Eciam S28=0, sTOoT Qjar IOOJIKEH
OuThE ycTaHoOBJIeH B 0.

S30 — Vcnombzosanue mHcTpykumum MVRUN B 0- ceccunm.

S31 - BapesepBuporBaH. JoskeH ObITh ycTaHoByieH B 0.
5.4 Bakpurne ceccum

VHULIMVPOBATE 3aKPHTHME CEaHCOBOTO COEOVHEeHMS MOXET TOJBKO y3el,
KOTOPHIM MHUIIMVPOBAJI €T0 yCTaHOBJEeHMe. [JIg 3TOTO OH MCIOJIbL3YyeT
nucrpykumnin SESSI ON_ CLOSE. Tpouenypa paspeBa COeOMHEHMS ABJISETCI 3-
XomoBou. IllpemycMoTpeHa NOpolenypa aBapuUMHOTO Oe3yCJIOBHOTO
3aBeplueHrd COeIMHEHMA, KOTOpad MOXeT OBIThH MHNLIMMPOBaHa JII0OBIM
Y'3JIOM.

[lycTe y3es A 4BJAJICA MHULMATOPOM YyCTAaHOBJIEHMSA CeaHca, a yz3eiy b
ABJISETCS BTOPOM CTOPOHOMW COeIMHEeHMS. g MHULMKALKUM SaKPBITUS CeCCUM
y3en A pmosxkeH nocsarhk mHcTpykumio SESSI ON CLOSE. Mocsie noceuiky 3TOM
VHCTPYKLUUM y3eJl A MOXeT BO3OOHOBUTHL Iepenauy MHCTPYKUMUM. 2TO
03HaAYaeT, UTO OH OTKAa3aJICSd OT 3aKPHTUA COeIMHEeHUS. VHCTPYKLUUM
MIOATBEPXIEeHUS (CM. CeKLMI 6) He BJIMSAEeT Ha 3aKpHTUEe COeIMHEeHUS.
vzen, nocnasumii SESSI ON CLOSE, He ucnosb3syeT TaiM- ayTa ¥ MOXET
OXMIATL I[NOOTBEPXIESHME HEOTPAHMUEHHO IOJITO.

Y3en B mocne nonyuenus mHcrpykumy SESSI ON CLOSE, nocrutaer B oTBerT

nucrpykunio RSP_P. HyneBoli ocHOBHOM KOI BO3BpaTa MNOOTBEPXIAET
3aKPHEITUE CEeCCHM. HeHyJIeBOM OCHOBHOM KOI BO3BpaTa OTMEHSET 3aKphTHe
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ceccumn. llocyie nmepemauyr MNOJIOKUTEJILHOTO MNONTBEPXISHUS y3ey B He
IOJDKEH MCIIOJIb30BATL CoemuMHeHre B TedeHue 30 CEKYHIHOTO TalM- ayTa.
Eciay MO MCTEeUeHUM 3TOTO BpeMeHM OT y3ja A He MoCcTynmiia MHCTPYKLMUS
SESSI ON_ABEND wusnm jmofasa mpyras MHCTPYKLMS, KPOME MHCTPYKIIMMI
noareepxneHna, y3en B nocwutaeT mHcTpykumio SESSI ON ABEND u cumraer
CeaHCOBOE COeIVHEeHVE BaKPHITHM.

Y3eJ A [OCJie IOJIYUEHMA INOJIOXUTEJIBHOTO MNONTBEPXIEHUA Ha MHCTPYKLMID
SESSI ON_CLCSE noceutaer mHcrpykumo SESSI ON_ABEND. Tocne sToro
COeIMHEHMs CUMTaeTCsS 3aKPHITEIM. Y3eJl A MOXEeT He IIOOTBepXIaThb
3aKpeEITHME CcoeIMHeHMudA. [JIg 2TOoT0 NOocChIlaeTcsd Jiobasd MHCTPYKLMA,
Bryodass NOP. B sToM ciyuyae OpouLenypa 3aBeplleHus NpepHBaeTcs, U
CeaHCOBOEe COeIMHEHMEe IIepeBOOMTCA B paboTawnlee COCTOAHME.

5. 4. 1SESSI ON_CLOSE

Nucrpykura «3akpeTb ceccuo» (SESSI ON CLOSE) wuunumnupyeT 3aBeplieHue
CeaHCOBOTO coeIMHeHrda. OHa MMeeT CJlelyllye SHAaUeHMUS I[OJIel:

OPCCDE = 15

PCK = %01/ %11
CHN = 0

ASK = 0

EXT = 0/1

OPR _LENGTH = 0/1
SESSI ON | D — comepxuT mmeHTUOUKATOP CECCHM, yCTAaHOBJICHHBIA
nojiyyaTesem
OnepaHnOeL:
2 okTera: OCHOBHOM KOI BaBEpPIIEHUH.
2 okTeTa: JONOJHUTEJILHEIM KOI 3aBEepIEeHUS.
PacupeHHEEe 3aTOJIOBKMA:
_M5G - HeobBa3aTesIbHEM 3aTOJIOBOK C IIPOMS3BOJILHBEIM COOOIEHMEM.

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

5. 4. 2SESSI ON_ABEND

NHCcTpykLUMsa «ABapuiHoe 3asepuienre ceccum» (SESSI ON_ABEND)
nprMeHsieTcss nJis 0e3yCJIOBHOT'O BaBepueHus CeCcCum. Y3eJ, [I0CJaBLUA
5Ty MHCTPYKUMIO, 3aBepmaeT OOMEH NaHHHEMU [10 COEOUHEHMI B o0e
CTOPOHHEI, HE HOOXMIASCH [NOATBEPXIEHMS OT APYyTOTrO y3Jjia. WHCTPYKLMS
YMeeT CJleflylmye BHAUEeHMS [I0JIeN:

OPCCDE = 16

PCK = %01/ %11
CHN = 0

ASK = 0

EXT = 0/1

OPR _LENGTH = 0/1
SESSI ON | D — comepxuT mmeHTuMOUKATOP CECCHM, YCTAHOBJICHHBINA
nojiyyaTesem
OnepaHmOeL:
2 okTera: OCHOBHOW KOI BaBEpIIEHUA.
2 okTeTa: JONOJHUTEJILHEIM KOI 3aBEepIeHUS.
PacupeHHbEEe 3aTOJIOBKMU:
_M5G - HeobBa3aTesIbHHM 3aTOJIOBOK C IIPOMS3BOJILHBEIM COOOIEHMEM.

OnepaHnH MOT'YyT OTCYTCTBOBATH. OTO BKBUBAJIEHTHO HYJIEBOMY KOIY
3aBepleHns .

5.5 BamBepmenue szamaum

[lpy HOPMAaJIbHOM 3aBepllieHMUs PaBOTH MPUIIOKEHMS [I0JIb30BATEJIS 3amauda
3aBepumaeTcsd B IpOllecCe 3aBeplleHrs 3alaHusg. 2Ta Ipolelypa OomnMcaHa B
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cienywoleM NyHkTe. CllefyolMe CUTyalLrM TPpebyonT SaBepUMTh 3amgady
He3aBUCHMO OT 3alaHud:

O [ns nommepxaHMda 3amauM Ha y3Jile HEeOOCTATOUHO BHEUMCIIMUTEJIbHEX
pPecypcoB;

O Vzen 3aBepmaer cBoo paboTy;

O Ecor VM mo cBOMM BHYTPEHHUM I[IPUUMHAM IIPUHAJIA TaKOoe pelleHMe.

CCBUIKM Ha PEeCypPCH, BHIEJIEHHBE 3amadeli, MOTI'YyT HaAaXOIMTbLCS Ha JiodoM
y3Jjle, Ha KOTOPOM BHIIOJHAETCH BamaHue. [IooToMy BCEe Y3JHE OOJIKHB OHBTH
OINOBENIEHH O BaBeplleHUM 3alauln.

3aBepmanmmui 3amady y3eJl IOOJIXeH aBapuMHO BaBEPIMTb BCE CeaHCOBHE
COeIMHEHMUS, CBS3aHHBIE C 3ajJaduey (IocjaTb MHCTPYKLUMU

SESSI ON_ABEND) .
5.5. 1TASK_TERM NATE
Nucrpykuma «3asepmenue zanaum» (TASK TERM NATE) nepemaerca ot

y3Jjla, Ha KOTOPOM 3aBepmaercsa 3amada, k JCP. MHcTpykUusa uMmeeT
crenyoilMe SHadYeHMA [IOJIeM:

OPCODE = 17

PCK = %00

CHN = 0

ASK = 0

EXT = 0/1

OPR_LENGIH = 2/3 ; B 3zaBucmmoctu otT myuHu CTI D
OnnepaHmom:

2 okTeTa: OCHOBHOM KOJI S3aBeplIeHUS.
2 okTeTa: JOINOJIHUTEJILHEM KOJI 3aBeplleHUs.
4/8 oxrter: CTID
PacumMpeHHEEe 3aroJIOBKIM :
_M5G - HeoBa3aTesibHBI 3aTOJIOBOK C IMPOM3BOJIBHEM COOOIEHVEM.

Cpasy mocne nepemauu k JCP mucrpyxumm TASK TERM NATE ysen nepenaer
MHCTPYKLUMID OesyciyoBHoTo 3aBepueHusa coemmuHenms ABEND SESSI ON mo
BCEM CEaHCOBBIM COEIMHEHMSM, CBA3aHHBIM C 3amadeli. Ilocjie 3TOTO
3ajada CUMTaeTCHd 3aBEepIEeHHOM.

Ecnu ocHoBHOM kom Bo3epara B uHcTpykuuu [TASK TERM NATE pasen 0, To
ONOBENATL O 3aBeplleHVM 3alauM Opyrre y3Jik He Tpebyercsa. Takad
CUTyallusa BO3HMKAET, €CJIM 3alada He BHIeJsiajla OUMHAMUUECKUX PeCypCOB.
Eciu OCHOBHOM kOI BO3BpaTa HepaBeH (0, TO MoOCiie MNOJy4UYeHUSA
nucrpykuru TASK TERM NATE JCP nmosmxeH omnoBeCcTUTH O B3aBEpIEHUU
3amauy OpyruMe y3JBl, Ha KOTOPHIX BhoJsiHgeTca 3amanme. JCP oreeuaer
3a OlNOBEelleHMe BCeX y3JIOB 3alaHusa O 3aBeplieHMM 3alauu.

5. 5. 2TASK_TERM NATE_I NFO

UHcTpykuMsa «MHbOopMauvsa o 3aBepumenur zamaum» (TASK _TERM NATE | NFO)
UCIIOJNIb3yEeTCa IJIS OINOBElEeHMd O 3aBepueHuM 3anaur. OHa IepenaeTcsd OT
JCP x mpyrum ys3saMm, Ha KOTOPBIX BHIIOJIHASTCH 3alaHue. VHCTPYKLMA
UMEeeT CJlenyolre 3HAUEeHUS IOJIeN:

OPCODE = 18

PCK = %00

CHN =0

ASK = 0

EXT = 0/1

OPR_LENGTH = 2-5 ; Basucur ot mnuuu GIl D
OnnepaHmon:

2 oxTeTa: OCHOBHOM KOI 3aBepUEHUS.
2 okTeTa: JONOJIHUTEJILHEM KOJI 3aBeplleHUs.
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4-16 oxrer: GIl D saBepmennonn zamaun. JCP dopmupyer GIl D us
LTI D (u3z wmucrpyxumum TASK REG) u ampeca
TPAHCIOPTHOTO YPOBHSA 3amauu.

PacumMpeHHbe 3aTOJIOBKU
_M5G - HeobBa3aTesIbHHM 3aTOJIOBOK C IIPOMS3BOJILHBEIM COOOIEHMEM.

Komer 3aBepuenus nepenuceBainTcsa n3 mHcrpykumum [ASK TERM NATE. Mpwu
nonyueHunu mHcTpykumum TASK TERM NATE | NFO VM nomkxeH ynanuTh
(cmejlaTh HEIEWCTBUTEJILHEIMM) BCE CCBUJIKM Ha PeCypPCh, OTHOCHAMMECS K
y3Jy, Ha KoTopoM paboTajla B3aBepleHHas 3amauda.

5.6 BaBepmenue 3amaHua

3amanuve 3aBeplaeTcs, KOTIOa BaBeplaeTCcs COOTBETCTBYyKIEE eMy
NPUIIOXEHVE TOJIL30BATEJIS Ha y3Jie, Ha KOTOPOM OHO OBIJIO MHUIIMMPOBAHO.
3aBeplieHre 3anaHusa npoucxommT no muunmaTtmBe VM. Kpome 3T0TO OHO
MOXeT OuThb 3aBepmeHo no mumumatuse JCP npm oxkoHUaHUM BpPEeMEeHMU XU3HU
3amaHva WM 0pu 3aBepuieHry paborw y3isa JCP.

5. 6. 1JOB_COPLETED

Nucrpykura «3amaume 3aBepumeHo» (JOB COPLETED) nepemaercs or ys3ma
MHULIUUPOBAaBImEero 3amaHve B cropoHy JCP. OHa umeer crenywoume
3HaUEeHUd I[OoJIeN:

OPCODE = 19

PCK = %00

CHN = 0

ASK = 0

EXT = 0/1

OPR _LENGITH = 2/3 ; 3BaBucur ot mmuuun CTID.
OnepaHmOeL:

2 OKTeTa: OCHOBHOM KOJI S3aBeplleHUS
2 OKTeTa: JOINOJIHUTEJILHEIM KOJI 3aBeplieHUs.
4/8 oxtera: CTlID saBepmennonn sapmaum z3amanusa. CIl D asngercs
vacteio Gl D samanus.
Heobsa3aTesbHEE PaCUMPEHHBE S3aTOJIOBKU :
_M5G — npomszBosibHOE coofmenue 06 ommbKe.

Cpaszsy mnocine nepemauu k JCP wmucrpyxkumm JOB _COPLETED ysen nepemaet
10 BCeM CE€aHCOBEIM CO€eIVMHEHMAM, CBA3aAaHHEBEIM C 3allaHMeEM, MHCTPYKINMIO
GesycnoBuoro zaBepumennsa coenmuenmus ABEND_SESSI ON. Tocne sToro
3amaHMe CUUMTaeTCH SaBepleHHbM.

Mocsie nonyuenus mHcrpykumy JOB _COPLETED JCP momkxeH onoBecTuTb O
3aBepUeHUM SBalbaHMa y3JE, Ha KOTOPHEIX BHINOJHAeTca 3anmaHme. JCP
OTBEeYaeT 3a OIOBElleHME BCeX y3JIOB 3alaHMsd O BaBeplieHMM SamaHusd.

5. 6. 2J0B_COPLETED | NFO

JOB_COPLETED | NFO — «MHbopMaliMsa © 3aBeplieHVMM 3adaHusa» . VHCTPYKLUS
MCIOJIb3YyeTCa IJIsS OINOBEUEeHMS O 3aBepumeHur 3amaHvsa. OHa nepelaeTcs
or JCP x mpyrum y=3jiaM, Ha KOTOPHIX BHIIOJIHAETCHA 3alaHue. VHCTPYKLMUI
MMeeT CJlenylle SHAaueHMd I[OJIeN:

OPCODE = 20

PCK = %00

CHN = 0

ASK = 0

EXT =1

OPR_LENGIH = 2-5 ; Basumcur or nymuer GJI D
OnepaHmOeL:

2 okTeTa: OCHOBHOM KOI 3=3aBEepIEHUS.
2 okTeTa: JONOJHUTEJILHENM KO 3aBeplleHUs.
4-16 oxrer: G| D zaBepmennoro samanus
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PacCuMpeHHEe 3aTOJIOBKM
_M5G - HeoBa3aTesibHBI 3aTOJIOBOK C IMPOM3BOJIBHEM COOOMEHVEM.

Komer 3aBepumenus nepenucuBawnTca mn3s mHcrpykumur JOB _COPLETED. Mpwu
npreme mucrpykumy JOB_COPLETED | NFO ysen mosmkeH cresiaThb CleIymue :

(1) VYmammTe BCe CBA3aHHHE C 3aJaHMEM CEAHCOBHE COeOuHeHus. Ipu
5TOM HE HYXHO I[IOCHUIATH CETEBLE MPUMVTUBEH.

(2) ABapwitHO 3aBEepPUMTH 3amauvy 3alaHusa M OCBOOOIUTL BCe
IMHAMUYECKME PEeCYpPCH 3alauu.

Mucrpykuma JOB _COPLETED | NFO Takxe mcnosbsyeTcsa 1OJig 3aBeplieHNI
sanauva no muuurartruse JCP npu 3aBepumenmr BpeMeHM XM3HM 3alaHUS WU
npr 3aBepueHunu pabdoru JCP. B 3TuMx ciyyasx [OEPBBIM [IOJIydaTeJieM
MHCTPYKLMU ABJISETCA y3eJl, MHULUUMPOBABIIUIA 3amaHue.

lNocnie nepemaum Bcex mHcTpykumii JOB_COPLETED | NFO JCP cumnTaer
3aIaHye 3aBEepIEeHHEM.

5.7 KOHTPOJBL AKTUBHOCTM Yy3JIOB

UVBP of6benmuser y35Bl, uMenmMe MIPOM3BOJILHOE PACIIOJIOXKEHME B CEeTU U
HEe MMeolMe eIMHOTO yIpaBJieHMs. Kaxmell M3 y3J0B B JIOOOM MOMEHT
MOXeT OLITh BBIKJIOUEH WJIM [Iepe3arpyXeH. [IpM 3TOM OCTaJIbHBEE Y 3JIE
MOTYT OHITH OO 5TOM He OlOBelleHH. PaKT pas3peBa MM TOBTOPHOTO
YCTAHOBJIEHMS TPAHCIOPTHOTO COEIMHEHMI He MOXET CJYXUTH MHIMKATOPOM
OTKJIOUEHUS WUJIM pecTapTa y3Jja. YIpaBJieHMe TPAaHCIOPTHBMMA
COeIMHEeHMAMU He gBjgeTcs uyacTbio nporokosia UVBP u nammume
TPAHCIOPTHOTO COENMHEHUS He gBjigeTcs o00g3aTesibHbIM.

Kpome TOTO, MOXET aBaApPMMHO BaBEPUMTBLCS OTIEJIbHAS 3aljada Ha y3Jje. B
5TOM CJIydae -OOJIKHa OBITH NPOBeIeHa Mpolielnypa, OIMCaHHas B CeKUUU
5.5.1. Ecau sTa npouenypa He MOXeT OBTh IpOoBeleHa, HYXHO 3aBeplMThb
paboTy y3ma.

OYHKLMM KOHTPOJIA paborocrnocobHocTu y3j0B BumosHger JCP. Ina sToro
Mexny sBamadaMu Ha y3igax u JCP nepmommuecku nepemaeTcsa MHCTPYKLMA
sanpoca cocrosauusa TASK REG

BosmoxHE cienyiomme nercreua JCP npu oBHapyXeHMM OTKIIOUSHMS y3Jia:

(1) Ecnu zaBepumiach 3aladva, MHULMMPOBABIIAA 3amaHMe, CUUTAETCH,
uTo 3aBepmeHo Bce 3amnaHue. JCP Bcem ocrasbHEM y3Jj1aM, Ha
KOTOPBIX BHIIOJIHAJIOCH 3alaHue, IepelaeT UHCTPYKLIMO
JOB_COPLETED_I NFO.

(2) Ecau saBepumiyiach 3amada, He MHMUMuMpoBaBmas 3ananve, JCP Bcewm
OCTAaJIbHBIM y3JiaM 3alaHusd NepelnaeT MHCTPYKIMUI

TASK_TERM NATE_| NFO.

OrksioueHue y3sa JCP HakjambBaeT OTpaHUUEHME Ha NPMCBaMBaeMbe UM
nociye nepesarpysku Gl D. BosmMoxHH cliemgyoume BapMaHTH :

(1) Orxmwouenue yszma JCP npoumsio HopMmasibHEIM oBpas3oM. OH Hepemalt
BCEM y3JlaM, KOTOPEMM OH yIPaBJIAJ, MHCTPYKLMO
JOB _COPLETED I NFO. B sToM ciiyuae Mocje nepesarpys3Ky OH MOXeT
npuceaveaTs Jwbue Gl D.

(2) Tpousousio aBapuiHoe oTkjwouenre y3sa JCP. On He coobums BCeM
y3JlaM O CBOEeM BHKJIOUEHMM. B 3TOM cjlydyae I[OCJie Mepe3arpy3Ku OH
IOJIKeH TapaHTHMPOBAThH, UTO B TEUEHMEe IOBYX MaKCUMAaJlbHEIX
UHTEPBAJIOB BPEMEHM Oe3IelcTBMA (KOTOpHE yCTaHaBJIMBAEST 3TOT
JCP) nosre Gl D e 6ymyr cosnamatre ¢ GIJI D, cymecreroBaBmEeM IO
nepesarpysKu.

[lepesarpyska ys3moB, He gapngommxca JCP, He HakameBaeT OTpPaHMUYESHUNA
Ha ycTaHaBJauBaeMele Ha sTux y3yax LTI D.
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5.7.1_| NACTI ON_TI ME

PacCHMpPEeHHEN 3arojloBOK «Bpems neaxTuBHOCcT» (| NACTI ON_TI ME)
MCIOJIE3YyeTCa IUIS yKaszaHus BpeMeHu 6e3mnercTBua y3ja. OH MMeeT
crenymommm dopMart :

HEAD CODE = 2

HEAD LENGTH = 1;

HOB = 1

DATA cont ai ns:
2 okTeTa. llepuon HeaKTuUBHOCTM. Umcio 0,5 cekxyHIHBIX
VHTEPBAJIOB, Uepes KOTOopee OyIOeT IIPOBepSThCS aKTUBHOCTL Y3Ja.

[lepron ©e3melCTBUA IOOJIKEH OBITH OOJIblle TpeX MHTEPBAJIOB
MaKCHMAJIBHOT'O BPEMEHM I[IepenadulM [IaKeTa Ha TPAaHCIOPTHOM YPOBHE.
BpemMsa oOxXuIaHMA B OUEpEenM K TPAHCIOPTHOMY YPOBHI HE YUUTEBAETCH.

Barosorox | NACTI ON_TI ME MoxeT OBTBH NPMCOEIMHEH K CJlemyiolyM
MHCTPYKLMSAM :

(1) K wmucrpyxumm TASK REG. B sToM cilyyae HOJIKHO BHIIOJHATHCSH
YCJIOBME — Ha y3Jle He IOJIXKHO CYHIEeCTBOBATHL APYIMX aKTUBHEX
zanau, koropwiMu ynpaessger JCP mosmyuaresns (XOTS 3aTOJIOBOK
NPUCOEOMHSAETCSS K MHCTPYKLMM, KOTOPas OTHOCUTCS K OINpelesIeHHOM
3amade, OH ONpenesiseT IIeprMol HEeaKTMBHOCTM BCETrOo y3Ja) .
Hynmeroe 3HaueHMe yKal3bBaAeT, UYTO NPOBEPKa aKTMBHOCTM He OyIeT
MCIIOJIb30BATLCSA. OTCYTCTBME 3aroJIOBKA yKas3HBaeT, UTO [IepPuon
GesmelicTBUa ycTaHaBiuBaeTrcs ys3jsom JCP.

(2) K wmucrpyxumm TASK _REJECT, ecou JCP He nomxommuT BpeMmsa u3
nncrpykunmu TASK _REG

(3) B wmucrpyxumm TASK CONFI RM, ecsu TASK REG ne comepxana 3Toro
3aT'0JIOBKA .

Ecan JCP nomyuaer mucrpykumio TASK REG ¢ npucoemnHeHHBIM 3aTOJIOBKOM
_INACTION_TI ME (2T0 MOXeT O3HAUYaThL, UTO y3eJI Nepes3arpysuiicsa), TO
OH IOOJIXeH MPOBEPUTH HaJIMuUMe aKTUBHBEIX 33alad C y3JIOM OTIPaBUTEJIEM.
Eciu Takue 3alauM CYHECTBYIT, IJS KaXIOM M3 HUX HEeOOXOAMMO
BHIIIOJIHUTE NPOLEenNypy 3aBeplleHMd 3amauy, OIMCaHHYID B cekumum 5.6.2.
Nucrpyrums TASK _CONFI RM moxeT OwiTh mocjiaHa TOJIBKO I[IOCJIE 3TOTO.

5. 7. 2STATE_REQ

Nucrpykuma «3anpoc coctoauusa» (STATE REQ) nepemaercs or JCP x
OmpeleJyIeHHOM 3ajaue AOPYyroro y3Jja. VHCTPYKUMS MMeeT CJleayllye
3HaUEeHUd IOoJIel:

OPCODE = 21

PCK = %00

CHN = 0

ASK = 0

EXT =0

OPR LENGIH = 1/2 ; 3Basucur ot mmuun LTI D.
OnepaHmOeL:

4/8 oxTetTa: JlokanbHHM nImeHTubuxkarop sz3amaum LTI D,
YCTAHOBJIEHHEI Ha y3Jie MOoJyuaTeJie MHCTPYKLNWNA.

Mucrpykuma STATE REQ nepenaercs B onpemesieHHOM 3amade, HO
OTHOCHUTCS KO BCeMy y3Jiy. OHa nocwulaercs, eciu Mexny y3som u JCP ne
OLIO Tepenaum MHCTPYKUUM B TeUeHMe BPpeMeHM HEeaKTMBHOCTM. 3amaun,
AKTUBM3UPOBAHHEE [OCJie Nepenaum nocyienHen mHcTpykummu STATE REQ, He
BJIMSAIT Ha KOHTPOJIbL AKTUBHOCTM.
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B oreer nHa mHcTpykuuio STATE REQ nepemaerca uncrpyxumsa TASK STATE.
[Ipy OXMOAHUM OTBETa MCIOJIb3YyEeTCd TalM- ayT PAaBHBI OIHOMY [IE€PUOIY
HEAKTUBHOCTM. [0 MCTEUEeHMUM TalM- ayTa y3eJl CUMTAETCH OTKJIUSHHBIM.

Ecnu ys3es He noJjiyyaeT Hukakux mHCTpykumit or JCP B TeueHum nByx
MHTEPBAJIOB BPEMEHM HeaKTuBHOCTHM, cumTaercs, uro JCP asapwitno
3aBepmyi CBOW paboTy. NelCTBMS y3Jjia B 3TOM CJlydyae OIMCAHBE B CEKLUU
5.6.2 npu npueme mHcTpykumumu JOB _COVPLI TED | NFO. Iposepka 3TOTO
YCJIOBUS GBJIIETCS OINLUMOHAJILHOM IJid y3Jia.

Ecom y JCP HeT akTMBHHX 3alad, CBSA3AHHEIX C OINPeNeJIeHHEM Yy3JIOM,
KOHTPOJIb aKTUBHOCTM BTOTO Yy3Jila HEe MNPOBOOUTCH.

5. 7. 3TASK_STATE

Nucrpykuma "Cocrosuue szamaum" (TASK STATE) nepemaerca ot
omnpenesiennon samaur k JCP. OHa CcayXuT IOJid NOOTBEPXISHMS MHCTPYKLMM
STATE_REQ. VHcTpykuMs mMMeeT Cleayolie 3HAUEHMUS [1OJIeN:

OPCODE = 22

PCK = %00

CHN =0

ASK = 0

EXT =0

OPR_LENGTH = 1/2/3 ; 3Basucur ot nnmuHer CTI D.
OnnepaHmoE :

1 oxTeT: KOI COCTOSHMS 3alaul. OnpepeJieHel Ccllefyllle 3HAaUeHUd
STOIr'O IIOJIA:

%01l — sapmaya axTMBHA M MMEET aKTUBHHE CEaHCOBES
CoeIMHEeHUd

%02 — samava axTMBHA M HE MMEET CEaHCOBHX COSIMHEHWI

%03 — samaua axTMBHA, HE MMEET CEaHCOBHIX COEIMHEHUN M He
MMEEeT BHIOEJICHHEIX Ha y3JIe pPecypCcoB

04 — samaua 3aBeplueHa

1/3 okTera: Bapesepsuporano. Eciaum OPR LENGIH = 1, 7o nose umeer
ouHy 1 okrer, uHade 3 okrera. JCP He mosmken
NPOBEPATHL B3HAUEHME BTOTO IMOJig. lIpM mepemadye OHO
IOJIXHO ycTaHaBJMBaTecsa B 0.

2/4/8 oxrera: CTID ceazanuemi C LTI D us mucrpyxumunm STATE REQ.

Ecoim OPR_LENGIH = 1 7o mimHa 3ape3epBUMPOBAHHOTO IIOJIA PaBHA OIHOMY
okrtery u nymHa CIl D cocrasnger mea oxTerTa. BO BCex OCTAJIbHBEIX
cllydyasax IOJMHa B3ape3epBUPOBAaHHOTO nojsa — 3 okrera u miamHa CIID — ne
MeHee 4 OKTerT.

5. 7. 4RELOAD_NCDE

Nucrpykuma «Yzen nepesanyctmiica» (NODE _RELOAD) nocwuiaercas x JCP B
KaueCcTBe OTpUlLIATEeNIbHOTO oTBeTa Ha mHcTpykumio STATE REQ.
NODE_RELQOAD mmeeT cremyoume 3HAUYEHUS IIOJIEN:

OPCCDE = 23

PCK = %00

CHN = 0

ASK = 0

EXT =0

OPR _LENGTH = 1/2 ; 3Basucur ot mmuuu LTI D.
OnepaHn:

4/ 8 octets: LTID. 3unauenue Geperca mz mucrpykumm STATE REQ
Mucrpykuma RELOAD NODE osnauaer, uro 3amauva c s3amadHueiM LTI D mona

nanHoro JCP na y3me orcyrcrByeT. lIpM HOJNydYeHMM 3ToM uHCcTpykumu JCP
IOJIXEeH CHeJlaTh Cclenyolee :
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(1) Tocnars umucrpykuum STATE _REQ Bcem 3amauam y35a, KOTOpPBIE ObUIM
MHULVVPOBAHEl epel MOCBUIKONM MPEeAnoCcyiedHer MHCTPYKLUN
STATE_REQ

(2) THomoxmaTb OKOHUAHME OINHOTO MHTEpPBajla Oe3MeMCTBMA [OCJTe
noceiky nocsenHen mHcTpykiuuu STATE REQ (Ha xoTopyio Obul
[IOJIy4deH OTPULATEJILHEM OTBET) .

(3) THocnare mucrpykumu STATE REQ Bcem 3amauam y35a, KOTOpPHE OBIIM
UHULUMPOBAHLE MEXIYy [IOCJIeIHEN U MPennociielHEel MHCTPYKLMAMA
STATE_REQ (He cumMTas MHCTPYKUMM U3 IOIyHKTa 1) .

Ha Bce wmucrpykumm STATE REQ mosmmkxen ObiTh mepemaH MNOJIOXUTEJIbHEI
oreer (TASK _STATE) wmnu orpunarensuens orser (RELOAD_NODE)

5.8 Pabora 6e3 ceaHCOBOTO COeIOMHEHUS

[POTOKOJI NpemycMaTpuBaeT OOMEH NAaHHBIMU MEeXIOy y3JjlaMu 0e3
YCTAHOBJIEHVS CEaHCOBOTO COEIVHEeHMs. B 5TOM Cilydae MHULIMAIMU3ALNI
sanaHva u 3amau He npoussomurbca u JCP He mcnosmbsyercsd.

dopMaT MHCTPYKLUUM, [eperaBaeMbie 0e3 yCTaHOBJIEHMSA COEeNVHEHM,
MOJIHOCTHI COOTBETCTBYET MHCTPYKLMUAM, [epelaBaeMbM O CEAaHCOBBIM
coemmHenuaM. OTimume 3akjoueHo B ToMm, uro nojie SESSI ON | D umeer
Hysnepoe 3Hauenue wim PCK = %b00.

Y3eJ, noanepxmBawnummy pabtory 6e3 yCTaHOBJIEHMS CEaHCOBOTO
COoeIMHeHMAa, IOOJIXeH VIMETb VM, KOTOpad IO YyMOJIYaHMIO BEIIIOJIHAET
MHCTPpYKUMM, IlepelaBacMble Oen YCTAaHOBJIECHMA COeIMHEHMA. dakTUMUECKM
ST MHCTPYKLUMM BHIIIOJIHSIOTCS B paMKaxX TakK Ha3uBaemMoy 0—s3ajaum (uim
O0- ceccum) osTOM VM. AOpecHOe MNPOCTPAHCTBO MNAaMATM 3TOM VM IOCTYIHO
6e3 yCTaHOBJIEHMS COEeIMHEHUS.

Nucrpykums SESSION INIT ¢ SESSION ID = 0 uw REQ ID = 0 noszsosger
yKasaTh napaMmeTrpu cpoei 0- 3amaur M 3anpoCuTh napameTps 0- 3amaum
y3Jjia noJiyyaTesia. ECiM ys3eJi, NOJIYUMBINMNA TaKyl MHCTPYKIMIO,
NOAIEepPXMBAET 3alpallMBaeMbli Npoduiib, OH MOCHBIJIAET MHCTPYKLIMO

SESSI ON_ACCEPT ¢ wuyseBbM KOIOOM BO3BpaTa. ECaM Opoduiib He
nogmepxmpaeTcs, noceslaercsa orBeTHas mHcTpykuma SESSION INIT, B
xoropor nosie SESSION I D n REQ | D Takxe mmenrT 3Hauenue 0.
PaKTUUECKM TaKMe MHCTPYKLMVM MHUIMAJIM3ALWM CECCUM He YyCTAaHABJIMBAKT
CoemMHeHMe, a HOCAT MHOOPMALMOHHEIM XapakTep. OOMeH maHHbMM 110 O-
ceccuyr MOXeT MMPOUCXOOUTL HE3AaBUCUMMO OT HUX.

[Ipy pabore 6e3 COenNMHEHMHI CYyWEeCTBYT ClenylllMe OIPaHMUEHMA :

O uenodyka MOXET NepelnaBaThbCsda, TOJBKO €CJM OHa IIOJIHOCTBLIO
moMemaeTca B OOMH CETMEHT TPAaHCIHOPTHOTO YPOBHSA

O Hemnps4g s3anpammMBaTh BHIOEJIEHME NaMATU M CO3I0aBaTh OOBEKTHE. ITO
OOBEKTE He OyOyT NPUMBAS3aHE K ONPEeJeJIEHHOMY 3alaHMI M He OynoyT
ABTOMATUUECKM OCBOOOXIATE PECYPCH NPM 3aBEepUEeHUM 3adaHuHd,
KOTOpOEe MX CO3Iajio.

O TlapamMeTpH OQYHKLUMM M BO3BpallaeMbe 3HAUEHMS He JOJIXHE COIEepPXaTh
yKasaTejgm. 9TO CBS3aHO C TeM, UTO y3eJ B JioOOM MOMEHT MOXeT
nepesarpy3mUTeCca. OTO NPpUMBEIEeT K TOMYy, UTO yKa3aTeJM CTaHyT
HeIeMCTBUTEJIbHE MM OynOyT aJpecoBaTh JpyIue OOBEKTH.

[IpOTOKOJI HE MOXET IIPOKOHTPOJMPOBATH YKasz3aHHEE YyCJOBUSA. VX
peanmsanmudga JIeXUT LeJIMKOM Ha VM.

Pabora 6es YCTAHOBJIEHMA CE€aHCOBOI'O CO€IMHEHMA MOXET MCIIOJIIBE30BATBECHA
B ClleylMx CcrucreMax:

O B ycrTpolicTBax, HEe MMEKIMX OINEPAaLMOHHOM CHCTEME;

O Ha cepeepax, OOCHyXUBAKIMX OOJbIIOE KOJMUECTBO BaNpoCoB (Opu
paboTe 0e3 YyCTAHOBJIEHMSA COEINMHEHMHI MEHblle NOTpeblieHMe
pecypcos) ;
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O B cucremax, Tpebyolmx OLCTPOTO OTBETa Ha PEeIKMe 3alpocChl (ecyu
yIOepXaHMEe COeIMHEHUSd SABJIAETCHA HeLeJeCOOOpPasHEM) .

6 UucTpykumm obmeHa Mexny VM

VHCTPpYKLUMM, OpenHa3HaueHHble nya obmeHa Mexny VM, mvent OPCODE B
ouanasoHe 128 - 253. B 3aBUCHMMOCTM OT HOJMHEL [I0JIS OI€PaHOOB, IJid
omnuoro OPCODE moxeT OBITL 3amaHO HECKOJIbKO GOpMAaTOB MHCTPYKLNMA.
[ToJIHEIE GOPMAT UHCTPYKLMU ONPEeNesiSeTCsa COBOKYMNHOCTBI SBHAUSHUMA I10JIA

OPCODE u OPR_LENGTH,

Eciu B 3arosioBke mHcTpykumm obsmar ASK ycranossien B 1, MHCTPYKLUS
umeer nosie REQ | D, wucnonbsyemoe mna mmenTrbuxkaumm oTBeTa. 3HAUEHUE
sToro nojsig ycrTaHaBiuBaeT VM. Oreer dopmupyerca rak xe VM. Insa
MHCTPYKLUM oOMena mexny VM mpoTokosl He KOHTPOJMPYEeT OTBETH U He
aHanmm3upyeT sHauenue nojya REQ I D. Ina nepemaum oTBeTa MCHOJIbB3yeTCHd
omHa m3 unHcrtpykumii RSP, DATA, RETURN, ADDRESS, OBJECT wmn

PROC _NUM. HMuctpykumm nonreepxmaeuus mmeioTr ASK = 1 u B REQ ID
YCTAHOBJIEHO 3HAUeHMe, B3ATOe U3 MNOATBEPXIAaeMOM MHCTPYKLUM.
VMHCTPYKUMMY TONTBEPXISHVI He TPebyiT MONTBEPXISHNVS .

Nucrpykumm obMmeHa Mexny VM moxno nepemasares no UDP mpm cobmomeHun
BCeX CJIeOYIIMX YCJIOBUM:

o ASK = 0;

0 wuHCTpykUMs nomemaercsa B ommuH cerMmedT UDP

Ina mHCeTpykuuii ofMeHa Mmexny VM rTaliM- ayTh ¥ NOBTOPHHE Iepemaumr Ha
yposaue UMSP He ucnosbsyorcsa. CumMraeTcsd, UTO BpeMda IIepeladu
MHCTPYKLU/I?I C HU3KVIM IIPHMOPUTETOM M3- 3a HAJIMUVA BBEIXOIOHBEIX oqepeneﬁ
MOXeT OBITE OUeHb OOJILIMM. HOSTOMV IIPMHVYIMaThb peleHMre O TarM- ayTe
nomxHa VM, Tax kaxk Tospko VM mmeerT nosHyn mHOOpMALMI O XapakKTepe
IiepelilaBaeMbBIX ITaHHEIX. KpOMe 3TOTO TalM- AYTBI OOJIXEeH MCIIOJIB30BAThb
NPOTOKOJI TPAHCIOPTHOTO YPOBHH.

K NpoTokOJIy Ha y3Jie MOXeT OHTh NOOKJIUeHO Heckonbko VM VM moxer
OIOHOBPEMEHHO BHIIOJIHATL HECKOJIBKO 3amaHuii. Kaxmoe 3amaHue MOXeT
paboraTe B CBOEM aOpeCcHOM MNpocTpaHcTee. IllpoTokojy omnpemenseTr VM u
3amaHue, KOTOPOMY CJledyeT NepemaTh MNOCTYNMUBIYD MHCTPYKLMIO, Ha
ocuoBaHumu s3HaueHus nossa SESSI ON_I D.

Anpec JIOKaJIbHOM IMaMsaTU 3alMCEBAeTCSa B MHCTPYKIUUM B II0JIe IJIMHOM
2/4/8 oxkrer. ECiaM ImJamMHa ajpeca NaMaTM B MHCTPYKUMM HE pPaBHa OJIMHE
ampeca naMsaTH, YCTAHOBJIEHHOM IJid y3Jla, BO3MOXHEL CJleIylue
BapMaHTH :

0O ecnu Oya ysJjla yCTaHOBJIeHa IOJMHA aldpeca namaru 24 Oura, ajpec
3alMCHBaeTCsS B KOHel 4 — OKTEeTHOTO IIOoJIS. B HauvaJbHHM (HYJIEBOM)
OKTET IIPM DTOM INOJDKHO BalMCHBATLCS 3HaueHue 0.

0 Ecau dopMaT MHCTPYKUMM IIpennojlaraeT IJIMHY anpeca IaMaTU He
MeHblle 4 — OKTeT, 2 — OKTETHHM aIpecC 3alMCHEBAaeTCHd B IIOCJeOHUe
OKTEeTH. l[lepBEEe 2 OKTEeTa HOOJIKHEL MMETb HYJIeBOe 3HaueHUEe.

0O eCJM MHCTPYKLMSA OTHOCUTCSA K LelNOodukKe M MMeeT IOJMHY aIpeca IaMaTu
MeHblle, YeM yYyCTAaHOBJIEHO IJid y3Jla — CUMTaeTCs, 4YTO MCIOJNb3yeTcCd
BazsoBasd ampecauMsda. EcCaM Od LeNodYkM He YyCTAaHOBJIEHO SBHadeHUe
Base NaMaTM — MHCTPYKLMSA SBJISeTCHd OUMOOUHOMW.

0O eCJM MHCTPYKLMSA HEe OTHOCUTCSA K LelNodke M MMeeT IJMHY aIpeca
IaMaTM MeHblle, YeM yCTaHOBJIEHO IJid y3Jla — CuUMTaeTCcsd, 4YTOo
VCIIOJIb30BaH YKOPOUEHHEM alpec. IlloJlHas OJrHa alpeca MOXeT OHTbH
IIOoJIydeHa NyTeM IPMCOEeOMHEeHMe Cclepely HeOOXOOMMOI'O uMcjla HYJIEBHX
OKTET.

0O BO BCeX OCTaJIbHEIX CJydadx MHCTPYKLUMUIO CJleyeT CUMTaThb OWMOOUHOM.

Hoyuer 128 — OMTHBEIM azZpec DaMaTM 3alMUCHBaeTCd B olepaHmax B 16 —
OKTeTHOe nojie. HeoOxXomMMOCThH MCIHOJIB30BAaHMSA I[IOJIHOTO ajpeca CBA3aHa
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¢ TeM, uro B ero noje FREE (cMm. cexumio 2.1) MOXeT CcomepXaTbCs
cnyxebHasa MHOoOpMallMs, MCIIOJIb3yeMas [IOIACUCTEMON yINpaBJIeHUS NaMsaTU
Ha y3Jle, K KOTOPOMY OTHOCHUTCSH aJpec. Ecjam cBOOOJHBIE I10JIS IIOJIHOTO
ampeca ycTaHoBJieHH B 0, B olnepaHlIax PEeKOMEeHIOYyeTCs MCIIOJIL30BaTh
JIOKaJIbHBEIM aIpec.

IOarHa [OJIS OINePpaHOOBR MHCTPYKUMM HOOJDKHa OBITh kpaTHa 4 okTeTam. llpwm
HeOOXOOMMOCTHM, BHPABHMBAHMKE NPOU3BONAT HOOABJIEHMEM HYJIEBEIX OKTETOB
B KOHIIE 3a BCEeMM 3HaYallMMM OIlepaHZaMM, €CJM MHOE HE OIpelneJIeHO B
ONMCaHUM dopMaTa MHCTPYKLUM.

[los1ga 3aroJiOBKAa MHCTPYKLMM, HEe NPUBOIOMMEIE B ONMCAHMM QOPMAaTOB,
MCIOJIE3YIOTCA B COOTBETCTBUM C OIMCAHMEM M3 CceKuum 3.

Nucrpykuma nepenaum ynpaeinenusa JUWMP, CALL, CALL_BNUM u CALL_BNANE
MOTYT colepxaTb mubopmaumio o VM ornpaBurensa. Ecam Tun m Bepcus VM
OTIIPaBUTEJIA BKJIOUEHA B MHCTPYKLUMIO, [IapaMeTphl BEB3OBA QOPMUPYKTCH B
dopmaTe VM ornpaBuTelNA. JHade napaMeTpel BHBOBA MMeT dopMmar,
omnpenenseMelr VM noaydaTess. Kol Bcerja cBS3aH C onpenejieHHow VM.

Bce MHCTPYKUUM OPOTOKOJIAa paboTanT C IOBOMUHBIMM JAHHBIMM U HE
IOONEPXUBAT oOlepaluur npeobpa30BaHUA GOpMaTOB.

6.1 VHCTPYKUMM UTEeHMA/3aNMUCHU IaHHBIX
6. 1. 1IREQ DATA

Nucrpykrumsa «3anpocurs naudue» (REQ DATA) wcnosbsyercs mms 3anpoca
IAaHHEIX C YIAJIEHHOTO y3Jja. OnNpellesieHH OBE MHCTPYKLUUM C IOJMHOM [I0JIS
OJMHEL 2 ¥ 4 oKTeTa. 3TU MHCTPYKLUUM MMEIT ClJlefylllee 3HaUYeHMEe II0JIeN:

OPCODE = 130/131 ; IUIS IJIMHEL [I0JIS OJIVHEL 2/4 okTeTa
OPR _LENGIH = 1/2/3/5 ; 3aBucuT OT IJIMHH anpeca.
OnepaHmOeL:
2/4 oxretra: Ilosie mimuel. JIMHA 3alpaliMBaeMBIX HAHHBIX B OKTETax
2/4/8/16 okTeTa: Ampec MNaMaTy BanpallMBaeMbIX TaHHBIX

B oreer Ha uHcTpykumio REQ DATA mnepemaercs mucrpyxumsa DATA
comepxamas 3alpallMBaeMble IaHHBE. ECJM JaHHBIE HEe MOTYT OBITH
rnepenaHsl, BoO3BpamaeTrca uMHCTpykuusa RSP ¢ HeHysieBEIM OCHOBHEIM KOIA
BO3BpAaTa.

6. 1. 2DATA

Nucrpykumsa «daunueie» (DATA) nepemaeTcs B OTBeT Ha MHCTPYKIUU
REQ DATA n OBJ_REQ DATA. 32Ta MHCTPYKUMS MMeeT CJeAylle 3HAUYeHMS
IoJIeN :

OPCCDE = 132
OPR_LENGIH = 0 - 65535 ; 3aBUCKMT OT IJIMHEl OAHHEIX OINEpaHIa.
OnepaHmOeL:
4 — 262140 oxkrer: HenocpencreenHue naHuee. Ecim OPR_LENGIH =
0 To moJie OTCYTCTBYET.
PacumpeHHEE 3aTOJIOBKM :
_DATA — ConepxuT HenocpelCTBEHHBIE HaHHLHE. OTOT 3aTr0JIOBOK
npucyrcreyer, Tosbko ecyimu OPR_LENGTH = 0.

PacumMpeHHBE 3aTl'0JIOBOK MCIIOJb3YETCS, €CJIM IIaHHBIE He IIOMellalnTCsa B
Iojie ornepaHJoB. JlaHHBIE HEe IIOJIXHE OINHOBPEMEHHO IIepelaBaThbCsa B
ornepaHlax M B PaCHMPEeHHOM 3aroJioBke. Eciam 3anpolmeHHas IJMHa JIaHHBIX
He kKpaTHa 4 okTeTaM, B KOHEll IOoJIA JIaHHBIX IJIS BHPaABHMBAHUA T'PaHMUILIEB
3anmceBanTCca 1 — 3 HYJIEBEIX OKTET.

6.1. 3WRI TE
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Nucrpykumsa «3anmucarb maHuele» (WRI TE) mcnombsyercsa mna sanmcu
OAHHBIX Ha yIaJIEHHOM y3Jile. DOTa MHCTPYKLUMS MMeeT CJelyllye SHAUeHMUS
oJien :

OPCODE = 133/134/135/136 ; nnsa niavHel agpeca 2/4/8/16 oxter.
OPR_LENGITH = 4 — 65535 ; 3aBMCUT OT IJIVMHBEI IAHHBIX
OnnepaHmoE:

2/4/8/16 oxkTeT: Ampec MNaMaTy IJIS 3aNMUCHY OAHHBIX.

O - 262138 oxrTer: HemocpenCTBEeHHHE NAHHEE IJId SalUCHU.
PacummMpeHHbEEe 3aTOJIOBKM :

_DATA — ConepxuT HemocCcpeICTBEHHBE HaHHBE. DTOT 3aT0JIOBOK

NPUCYTCTBYET, TOJBKO €CJIM IaHHHX HeT B OllepaHIax.

[Ipu mavHe ampeca 2 OKTeTa IJIMHA OAHHHEX JOJIKHA OHTHL 2 OKTeTa. BO
BCexX OCTAaJIbHEIX CJIyyasxX IJIMHA aapeca OoJkHa OBITh He MeHblle 4 OKTerT
VI IOJMHA OAHHHIX KpPaTHa uYeTepeM. JJaHHHE He IOJIKHH OIHOBPEMEHHO
nepemaBaTbCsa B OINepaHIaxX M B PACIMPEHHOM 3aTroJIOBKE.

B oreer Ha umHcTpykuuio WRlI TE nepemaerca umucrpyxums RSP. Hynesoit
OCHOBHOI KO BOB3BpaTa ONpenejiseT HOpMaJlbHOE BaBepleHNe.

6. 1. 4AWRI TE_EXT

NMucrpykuma «Pacumpennas szanvchk nanueix» (WRI TE_EXT) wcnombszyeTca
IJIS BaluCU NAaHHBIX Ha yOaJleHHOM y3Jjie. [JIMHa IaHHBIX MOXeT OhTb 1 —
262132 okTeTa C marom 1 oOKTeT. 3Ta MHCTPYKLMUS MMeeT Cllenyioimye
3HaUeHUsd [OoJIeN:

OPCODE = 137
OPR _LENGITH = 3 — 65535 ; 3B3aBUCHT OT MJIMHE HAHHBIX M IJIMHEL
ampeca
OnnepaHmon:

1 okxTeTr: Bcerma mumeeT 3HaueHme 0.
3 okTeTa: [IMHaA 3BalMCHBAaEeMBEIX JAHHEX B OKTeTax. 3HadeHume 0
HEeOoIIyCTHUMO .
4 — 262132 okTer: HemocpeICTBEHHHE NAaHHHE OJIS 3anucu. LOamHa
IOAaHHEIX KpaTHa 4 oKTeTaM.
4/8/16 okTeTa: AOpec MNaMaTy IJIS 3aNMUCKY OAHHBIX.

Ecniu nimHa 3aluMcChHBAaEMBIX OAHHEIX HE KpaTHa 4YeTeIpeM OKTeTaM, B KOHEell
I10JI4 IOaHHBEIX ©IJIA BEIPABHUMBAHWMA TI'PAaHMIEL 3AllMCEIBATCHA 1 -3 HYJIEBEIX
OoKTEeTa.

B oreer Ha mHcTpykumio WRI TE _EXT nepemaerca uucrpyxuma RSP. Hymnesomn
OCHOBHOM KO BO3BpaTa ONpemesigeT HOPMAaJIbHOE BaBeplleHUe.

6.2 VHCTPYKLUUM CpPaBHEHUS

6. 2. 1C\WP

Nucrpykumsa «CpaBHeHume» (CMP) ucnombsyeTcsa OJiS OBOMUYHOTO CPABHEHUMA
IOaHHBIX. OTa MHCTPYKLUS MMeeT CJiedyllMe 3HaUueHUS I10JIeN:

OPCODE = 138/139/140/141 ; nnsa nnuHe anpeca 2/4/8/16 okrer
OPR _LENGTH = 1 — 65535 ; 3aBMCUT OT IJIVMHBI IaHHBIX
OnnepaHmon:

2/4/8/16 okTeT: ampec MNaMATV CPABHMBAEMHIX IaHHBIX.

2 - 262138 okTeT: HENOCPEICTBEHHBEE OaHHHE IJIS CPAaBHEHMS.

[lpy OjamMHe ajJpeca 2 OKTeTa OJMHAa OaHHBIX JOJDKHa OBITh 2 OKTeTa. BO

BCeX OCTaJIBHEIX CJIy4dYadX IIJIMHa azgpeca IOOJIXHa OBITHL He MeHble 4 oKTeT
" IJIMHAa IaHHBIX KpaTHa 4YeThpeM OKTeTaM.

6. 2. 2CMP_EXT
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Mucrpykura «Pacumpenunoe cpaBHenme» (CMP_EXT) wucnonbsyercs mis

OBOMUHOT'O CPAaBHEHMS OAHHBX. JJAMHA OAHHBEIX MOXeT OuTh 1 — 262132
OKTeTa C maroM 1 OKTeT. 3Ta MHCTPYKLMS MMEeeT Clelyllye 3HadyeHMUS
IoJIen :
OPCCDE = 142
OPR LENGITH = 3 — 65535 ; BaBUCKT OT IJIMHB HAHHBIX W IJIMHEL
ampeca
OnepaHmOeL:

1 oxTeT: BCerma mmMmeeT 3HaueHume 0.
3 okTeTa: [InMHA CpaBHUBAEMEHX IaHHBIX B OKTeTax. 3HaueHue 0
HeIOIyCTHUMO.
4 — 262132 okTeT: HENOCPEeINCTBEHHHE IaHHBIE IJIS CPaBHEHUI.
InmHa 1noJjia KpaTHa 4 okTeTaM.
4/8/16 okTeTa: ampec NaMaTy CPaBHMBAEMBIX IaHHBIX.

s BEIPABHMBAHMA apeca I[IaMATVM Ha I'PaHUIy 4YeThEpeX OKTET B KOHEel
HEeIlIoOCpeaOCTBEHHEIX IITaHHEIX 3allMCEIBATCHA 1 -3 HYJIEBBEIX OKTET.

6. 2. 30TBEeT Ha MHCTPYKLUUM CPaBHEHUS

B oreer Ha wmuctpykumu CVP, CMP_EXT n OBJ_CMP (cMoTpu HUXE)
nepenaercsa mHcTpykums RSP. Eciu cpaBHeHme OBUIO BHIIOJIHEHO, OCHOBHOU
KOII BO3BpATa paBeH HyJo. HOMOJIHMTEJILHEI KOI BO3BpaTa paBeH —1,
eCyM IaHHHE [0 ampecy [IaMaTV MeHbIle IaHHHX u3 onepaHma, 0, eciu
OHM PaBHH M 1, ecyy OHuM OoJibme. ECJM CpaBHEHME HE MOXeT OHThb
BEIIOJIHEHO, OCHOBHOM KOI BO3BpaTa MHCTpykuuy RSP mosmxen GwiTb
HEHYJIEBEIM.

6.3 VHCTpyKUUM [epelauu yIpaBJIEHUS
6. 3. 1JuwP, CALL

Nucrpykurm «BesycigoBuet nepexon» (JUMP) u «Brel30B HOIANPOTPAaMMED
(CALL) wmmenT ommHaxkoBHM GopMmaT u oramuainrTcsa Tosbko OPCODE. 3tm
MHCTPYKLUMM MMET CJelylye 3HAaUeHMVS [I0JIel:

CoorBercrBeHuo mia JUVP He Bkouawomen u
BKJIOUAmEeN mHOopMaumio o VM.

CoorBercrBenuo miusa CALL He Bkuouawomen u
BKJIOUAmEeN mHOopMaumio o VM.

OPR LENGITH = 2 - 65535 ; 3aBucur OT BKJIOUeHUS MHboOpMaumm o VM,
IJIMHBEL afpeca U IJIMHBEL [1apaMeTpOB.

OPCODE = 143/144/

~e

145/146

~e

OnepaHmOeL:

2 oxkrera: Tun VM ornpasurensa. Ecam OPCODE=143/145 sTo mnoje
OTCYTCTBYET.

2 okrera: Bepcma VM ornpaButensa. Ecimu OPCODE=143/145 sTo
rnojie OTCYTCTBYeET.

2 okTeTa: Ymcyio 32 — OMUTHBIX CJIOB B I[I10JIE IIapaMeTpPOB BHI3OBA.

4 - 262136 okTeTa: HENOCPEINCTBEHHHE [OaHHBE SBJIALIMECS

rnapamMeTpaMu BEIBOBA.
4/8/16 oxTeTa: amgpec ImaMaATHM, Kylda CJenyeT NepelaBaThb
yhpaBJieH e .

Ha npuemHOM CcTOHe 00paboTKa MHCTPYKLMM IIepellauM ylpaBJieHUS
IPOUCXOOUT CJelyllyM o0pas30M:

0 IlpoBepseTcsa aIpec Nepexoma. ECIM OH MMeeT ommMOOuHOEe BHaueHue,
nepemaeTcs oTpulaTesbHOe nonreepxnenve RSP. Ha sToM sTame Moxer
OLITH TakK Xe [NPpOBepeHa KOPPEKTHOCTHL [NapaMeTpOoB BHIZOBA.

0 Eciu ampec nepexola M NapaMeTpHl BHIBOBA MMEKT KOPPEKTHOEe
sHaueHue, mia mHcTpykuum JUMP nepemaeTca nosioxmuTesibHOE
noareepxneHre RSP. Tocrie npmema nonreepxmeHMsa Nepenamniasd
cropoHa cumraeT mHCTPpykUMio JUMP BHIIOJIHEHHON.
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0 s nonrBepxmeHus sorosHenus uHcTpykumy CALL nepenmaercs
nuctpykursa RETURN. Mucrpyxkiumsas RETURN MmoxeT comepxarsb
BO3BpallaeMele 3HAUEHUS. ECJIM B IIOTOKE YINpPaBJEeHMS, CO3IaHHOM II0
nucrpykunu CALL, BO3HMKAET MCKIOUMTEJSIbHAS CUTYALUS, BMECTO
RETURN nepenaerca mHcTpykuus RSP ¢ HeHyJIeBHM OCHOBHEIM KOIIOM
BO3BpAaTa.

6. 3. 2ZRETURN

Nucrpykursa «BozepatT ynpariienus» RETURN mcnosnnsyerca npu Bo3BpaTe
ynpasyienus n3 mucrpykumin CALL, CALL_BNUM n CALL_BNAME (cm. Huxe) .
OTa MHCTPYKLUS MMEeT CJlelyllMe 3HAUeHUs [I0JIel:

OPCODE = 147
OPR_LENGTH = 0 - 65535 ; BaBuCHUT OT IJIMHE HENOCPEICTBEHHBIX
IaHHBIX OllepaHia.
OnnepaHmoE:
0O — 262140 oxTeT: HENOCPeINCTBEHHHE OaHHEE, BO3BpallacMble U3

IOONPOTPaMMEH .

NMucrpykura RETURN mcnonmbsyeTcs npu BO3BpaTe yNPAaBJEHUS U3
nucrpykumii CALL m RUN. Ecim He TpeByercs mepemaBaTh BO3BpallaeMoe
sHauenue, uHcTpykiumna RETURN He comepxur omepanmor. dopmarT
BOBBpAallaeMBIX ITaHHBIX COBIAlaeT C MHCTPYKLMEN, Ha KOTOPpYW IepelaeTcs
orBeT (dopmaT VM oTHnpaBUTENS MIM IOJiydaTesd) .

6.4 VHCTPYKLUUM YHIPaBJIEHUS NaAMATHO

UMSP npepmocraBmser cpemcrTsBa mJid pasnelieHMsa NaMaATM OJIS Koda U OJIA
OAHHHX. I[IPOTOKOJI HE IPOU3BOIUT IIPOBEPOK KOPPEKTHOCTU OIepaluil C
namMaTbio. KOO M IaHHBE MCIOJIL3YIT ofllee ampecHOe IPOCTPaHCTBO.
YopaBiieHMe NaMATBI IOJHOCTBI ocymecTrisgercs VM

6. 4. IMEM ALLCC

MHCTpyKUMA «3anpocuTb namMars misa gadHux» (MEM ALLOC) wucnosnbsyercs
IJIS 3anpoca BHIOEJIEHMSA [NaMATM [IOI HOAaHHEE. 2Ta MHCTPYKLMS MMEeT
clrenmypolmMe BHAadYeHMS OJIel:

OPCODE = 148
OPR_LENGTH = 1
OnnepaHmom:
4 okxTeTa: pasMep BHIOeJSeMOM IaMATKM B OaMTax.

Insa nonoxuresnbHorTo oTBerTa Ha uHcTpykumio MEM ALLOC nepenaercs
nucrpykuma ADDRESS, nns orpuuarensuoro - RSP ¢ HeHnyseBeM OCHOBHBEIM
KOIOM BO3BpaTa. IIOJIyUYeHHH ampec MOXET OBTb MCIOJIb30BAH MNPOTOKOJIOM
B MHCTPYKLMAX UTEHMUA/3anmcu, CPaBHEHUS ¥ CUHXPOHM3ALUM.

6. 4. 2MVCODE

Nucrpykuma «llepeHecTy KOI» MCIOJNB3YyeTCda IOJIA [I€PEeHOCa MCIOJIHAEMOTO
KOoIa C OIHOTO y3Jla Ha OPpYyTIoM. 3Ta MHCTPYKLUMSA MMeeT CcJelyolue
3HaUeHUsd I[OoJIeN:

OPCCDE = 149
OPR_LENGTH = 1 — 65535 ; 3aBuMCHUT OT JIJIMHEL IOJIS KOZIa
OnnepaHmOe:
2 oxkrera: Ttun VM nonyuaresns
2 okrera: Bepcua VM nonyuaTensa
O - 262136 OKTET: CONEPXUT MCIOJHAEMEI KOII
PacmypeHHbEe 3aTOJIOBKMA:
_DATA — cozmepxmuT MCHOOJIHSEMBII KOL. DTOT 3aT'0JIOBOK
NPUCYTCTBYET TOJIBKO, €CJM KOI He COIEPXUTCS B
onepaHIax.
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Konm Bcerma cessadH ¢ VM onpeneseHHOTO TuMNa. [lojie KoIa MNPO3pPaydyHo IJid
npoTokosyia. OHo dopMmpyercs VM ornpaBuTesis ¥ OOJIXKHO COIEPXaThb BCKO
nHbpopmaumo, Heodbxommmyin VM nosyuarena. Konm He OOJIXEH OOHOBPEMEHHO
IepenapaTbCsa B OIepaHIax M B PaCUIMPEHHOM 3aI'OJIOBKE.

Isa nosoxuTesnbHOTO oTBera Ha uHceTpykuum MVCODE mcnosmbsyercsa
uncrpykuma ADDRESS, nna orpuuarensHoro - RSP ¢ HeHnysieBEM OCHOBHEIM
KOIOM BO3BpaTa. Kom, nepeHeceHHwlr no uHcTpykumu MVCODE, MoxeT OBITH
BuroJsiHed no mucTpykumy JUMP wmmm CALL.

6. 4. 3ADDRESS

Nucrpykunsa «Anpec namarr» (ADDRESS) wucnombszyercsa nig
MOJIOKUTEJILHOTO oTBeTa Ha mucTpykumm MEM ALLOC n MVCODE. ADDRESS
MMeeT CJlenylle SHAaueHMWd I[OJIeN:

OPCODE = 150
OPR _LENGIH = 1/2/4 ; BaBucuT OT IOJMHE ampeca
OnepaHmOeL:

4/8/16 oxkTeT: ampec BHOEJEHHOMW NaMATH.

Ina mucrpykuru MEM ALLOC ampec ykaswBaeT Ha MNEpPBBEM OalT BHIOEJEHHON
obyactu maHueix. s mucrpykumy MVCODE comepxanme anmpeca
onpenensgerca VM, ¢ xoTopoll cBA3aH KOI.

6. 4. 4FREE

MMamMaTs, BomesieHHasa uHcTpykumamy MEM ALLOC u MVCODE, nosxhHa OBITH
I9BHO OCBOOOXIeHa. [Ijg B3TOT0 MCHOJIb3YyeTCHd MHCTPykUIuS «OCBOOOIUTH
namate» (FREE) . Ouna umeer crnenymoume 3HaueHMS [IOJICN:

OPCODE = 151
OPR_LENGIH = 1/2/4 ; 3aBucuT OT IJIMHH anpeca.
OnepaHmOeL:

4/8/16 okxTeTa: ampec OCBODOXIASMOM [IaMSTH.

VM IOOJIXHa OCBO@OEMTB IIaMATbE aBTOMATUYECKM IIPUM 3aBEPICEHUMM 3aladl Ha
y3Je.

6. 4. SMVRUN

Nucrpykura «lepenectu n eBemnosuuTb» (MVRUN) wmcnombsyercsa mna
ONHOBPEMEHHOTO I[epeHOoCa KOJa M e€T0 MCIOJHEeHUS. VHCTPYKUUS UMeeT
crenymommm dopMart :

OPCCDE = 152
OPR_LENGIH = 1 — 65535 ; 3aBuUCKMT OT IJIMHEL [10JIS KOIA
OnepaHmOeL:
2 oxrera: Tun VM nomnyuarens.
2 oxkTera: Bepcumsa VM nomyuarenda.
O - 262136 okTeT: COIEPXUT MCIIOJHAEMBIA KOI.
PacmypeHHEEe 3aTOJIOBKMU:
_DATA — ComepxmuT MCHOOJIHSAEMEM KOI. DTOT BaroJIOBOK
NPUCYTCTBYET TOJIBKO, E€CJM KOI He COIEPXUTCS B
onepaHmax.

C TOUKM 3peHMs OPOTOKOJIa MCIOJIHAEMEM KOI 2TO NpocTo bydep cC
IOBOVMYHBIMM IOAHHBIMIM . @OpMaT OTOI'O IIOJIA OllpenejideTCcd VM 1 IOOJIXEH
comepXaTh BCKH MHOOPMALMK, HEOOXOoIMMYyW IJid 3arpysumka VM
InoJjryuvarejid, BKJIIOYUAA IIapaMeTpEl BEISOBA.

Koo He OOJIKEeH OIHOBPEMEeHHO IepemaBaThbCsa B OlepaHIax U B
pacmmpeHHOM 3aToJIOBKE.
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Oreer Ha uHcTpykumo MVRUN dopmmpyercsa anamormuuno mHcTpykimm CALL
[laMaTh, BBOEJIEHHYID IJIS KOIAa IO 3TOM MHCTPYKLMM, HE HYXHO
ocBOBOXmaThL. 3a ocBoOOxmeHMe mnamaTu oTBeuaeT VM

6.5 Ipyrue UHCTPYKLMNA
6. 5. 1SYN

NMucrpykuma «CuuxpoHusmporaTb» (SYN) mcnosmbsyerTcsa mjsg OOHOKPATHOTO
coobumeHMsa 00 MBMeHeHMM OaHHEX. OHa MMeeT clenyiommy QopMar:

oJia OJvHE azgpeca 4/8/16 okrer.
3aBUCHUT OT IOJIVMMHBLI IIaHHBIX

OPCODE = 153/154/155
OPR LENGTH = 2 — 65535

.
’
.
14

OnnepaHmOm:
4/8/16 okTeTa: ampec NaMaTy [IPOBEPSEMHIX OaHHBIX.
2 — 131068 oxkTeT: HemocpeICTBEHHHE MUCXOIHHE OAHHBEE. IJIMHAa
IOAHHHEIX JOJDKHA OBTH KPAaTHA OBYM OKTETaM.
2 — 131068 okxTeT: HemocpencTBeHHasd MacKa IJig CPaBHEHMA.
IOaMHa 2TOTO IOJIS PAaBHA OJMHE II0JIS MCXOIHBIX
IOAHHBIX .

OTcriexmuBaeMble OAHHBE 3alaHH agpecCcoM IIaMATM B II€epBOM OllepaHIe. Sl
IaHHBIE II€PBOHAYAJIBHO CpPpaBHMBAKTCHA CO 3HAUYEHMEM MCXOIHEIX ITaHHBEIX U3
BTOPOI'O OllepaHIia. Ecim 3HauveHMsS He COBIIanawnT, CUMTaeTCsd, 4YTO
IJaHHBIE VM3MEHWIIVICH. TpeTMﬁ OllepaHn IIO3BOJIAeT 3allaThb MaCKy -IJIA
CPaBHEHUMHA. YCTaHOBJIEHHEIE B E€IUHULLY OMTEL B Macke YKaseBawT Ha OMTH
B IIaHHBEIX, M3MEHEeHMe KOTOPEIX cCcJjienyeT OTCJIEXMBATHE.

Ha MHCTPYKLUMIO BO3MOXHEL CJIeOyrlle BapMaHTEI OTBeTa:

0 Ecay ampec JIOKAJbHOM MNaMATM HEKOPPEKTEeH, B OTBET lepelaeTcsd
uncrpykursa RSP ¢ HeHyseBHM OCHOBHEM KOIOM BO3BpAaTa.

0 Ecay OaHHBE HEe MBMEHSITCsS, B OTBET HUUETO He IepelaeTcd.

0 Eciay OaHHBE MBMEeHMJIUCH, nepemaercs uHcTpykimsa DATA ¢ HOBBIM
3HAUEHMEM OTCJIEXVMBAEMBIX ITaHHEIX .

6. 5. 2NOP

Nucrpykumsa «lycras omepauusa» (NOP) mveer cnenymoumii popMart:

OPCODE = 156
OPR_LENGTH = 0 — 65535
OnnepaHmoE:
0 — 262140 okTeT: MHKAICYJIMPOBAHHBIE IIaHHEHE.

PacumpeHHbEIE 3aT'OJIOBKMU &
JIloOBle pacClMpPEeHHBIE 3aTOJIOBKU.

NMucrpykuma NOP npemnasHaueHa 1Jig pelleHUS CIEOyRIMX Banad:

0 Ilepemauva ynpabBJgolMX PACIMPEHHBIX 3aroJIOBKOB, KOT'Ja B CEaHCEe HeT
IPYTUX MHCTPYKUMM IJIS Iepeiaun.

0 Mukancynauusa QparMeHTUPOBAHHBIX MHCTPYKLUMNA M TPAH3AKLMWIA C
YCTaHOBJIEHHEIM (QJlaTOM ClielMaJibHOM oO0paboTku (cM. cexumio 7).

6.6 Pabora c oBbeKkTaMu
[IpoTokoJ MMeeT HaboOp MHCTPYKLUMM, SBJISOIMXCS pacllMpeHMeM IPpOTOoKOoJIa
RPC [6]. B ormmume or RPC UMSP nossosser Hanpsamyin ampecoBaThb
IIaMATb Ha YIHOAJIEHHEIX Yy3JIlaX UM IIepeadaBaTb CCBUJIKM B KadecCTBe

IapaMeTPOB M BO3BPAllaeMbBIX 3HAUEHUM.

O6wexT UVMBP umenTudmumpyercsa no 4- OKTE€THOMY HOMEpPy. 3HaueHMS
pasmesieHH Ha Clenyolye OMala3OHH:

| -> 9% 00000000 - 1FFFFFFF Ha3HAUEeHH OJ8 CTAHIOAPTHHX OOBEeKTOB
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1 -> %20000000 - 3FFFFFFF HasHAUEHH OJd [IOJIb30BaTesiel
[11 -> 9%30000000 - 4FFFFFFF CBOBOOHEIE
IV -> %50000000 - DFFFFFFF BPEMEeHHEE
V -> W&EO0000000 - FFFFFFFF 3ape3ePBUPOBAaHE
CTaHmapTHEE OOBEKTH M3 OuanasoHa | [oikHbE OHTL 3apPerUCTPUPOBAHEL U

crneuupmUkalumMy Mx UMHTepOeMCOoB IOJIKHH OBTH ONYyOJMKOBAHH. [IPOTOKOJI HE
IOMyCKaeT YaCTHEIX WMJIM HEe OINMCaHHBIX MHTepdelCOB CTaHIaPTHBIX
OOBEKTOB.

O6bekTH M3 amanasoHa || mosmkHE OHITL 3apPeruMcTPUPOBAHEL, HO
crneumudmUkalmuy Mx MHTepderCcoB MOTYT OHTH He ONyOJMKOBAaHH. ITUM HOMepa
IPMMEHSKTCS B CJydasx, KoTa TpebyeTcs MCKIIUUTL BO3MOXHBIM
KOHQJIMKT CUMCTEM Pa3HBIX INPOMBBOIUTEJIEN.

Inanason ||| mMoxer mcnonmbszsoBarbca ceobomuHo. OBBLEKTH, IOOCTYIIHBIE IIO
3TUM HOMEpaM, MOTYT CO3OaBaThbCs CTATUUYESCKM WM IOMHAMUUYESCKU. DTHU
OOBEKTE MOTYT MMETHL JIOOBE MHTepP(dEeMCH.

Bce oOBekTH, OTHOcAmMecsa k guanasoHam |, |l m 1|, oBume mnsa Bscex
3allaHuM Ha y3Jjie, BkJwdas 0 - sBamaHue. Vx MHTepdeMCH IOCTYIIHH BCEM
3ajayaM Ha y3Jie, BO3MOXHO C YyUYeTOM [IapaMeTpOB WISHTUOUKALIUA.

Iuanaszson |V npepnasHaueH njsa OOBEKTOB, CO3IAaBAEMBEIX OUMHAMMUECKM B
paMKax OINHOI'O 3alaHusa. 3TO OOBEKTH SABJSAKNTCH M30JIMPOBAHHOM
ACCOLMATUBHOM IaMATBED 3anaHma. HJOCTyIll K 3TUM OOBEKTAM MOXET OBITh
MOJIydeH TOJIbKO M3 KOIa 3BallaHMs, KOTopoe mux cosmayo. 0 — 3amaHue He
MMeeT OOoCTyna K obbekTaM m3 mmanasona | V.

[IpoTOKOJNI HpPemoCTaBJIgAeT NOCTYIl K HOAHHEM ODOBEKTa, Kak K HEeIPEepPHEBHOMY
CeTrMeHTy NaMATK. [laMaTbk OOBEKTOB MOXET [IepeCcekKaTbCHa MM He
IepecekKaTbCsa C IIJIOCKOM JIOKAJIbHOM NaMATbh y3Jla. B MHCTPYKUMAX
PaboTE C HOAHHEIMM ODBEKTa MCIHOJBb3YETCS IIOJIe CMEIEeHMA OT Hadaja
obwekTa B OauTax. [IpaBuila 3anMCHU CMEUEeHMS aHaJIOTUMYHE IpaBUaM
3a0MCHU JIOKAJIBHOTO alpeca, OIpeleJIeHHEE BHauaJle HAaHHOM CEKLUMM.

PaspsamHOCTh IaMATU y3Jia, onpenejieHHas mia nporokosa UVGEP,
OTpaHMuYMBaeT MaKCHMMAJIbLHEM pasMep OAaHHHEX OINHOI'O OOBeKTa.
VHCTPYKLMM, OIPeZeJIEHHEE B IaHHOM IIyHKTE, I[103BOJIALT padoTaTb C
ACCOLMATUBHOM TaMATHI C TEOPETUUYECKMM IMpPelesyiIbHEIM pa3MepoM Ha OIWH

ysen — 2706 (7,9 * 10728).

Kpome HOMepa ODOBEKT MMEeET BEepCMI, IJIMHOM 2 OKTeTa, M peajam3aluo,
IOJIVMHOM 2 okKTeTa. I[IpoTokoJl TpebyeT obOga3aTeJIbHOM COBMECTMMOCTM CHUBY
BBEPX IJII BCeX peajiM3aliuMi OJHOM Bepcum obbekTa. [lyOamkalmsa HOBOM
peanuzaluMy CTAaHIAPTHOTO OOBEKTa MOXET COHEpXaThb TOJBKO IOOABJISEMEE
MHTepbeMCHL.

Ecam nig OoTnpaBUTENIS MHCTPYKLUMM Bepcus U/UiM peanmszanms obbekTa He
UTpaeT POJIM MM HEM3BECTHa, TO MHCTPYKLUMSI MOXET COIepXaThb HYyJIEBHE
[I0JIS BEPCUM U peayMBalur oOBeKTa MM TOJIBKO HYyJIeBOe IIOoJIe
peanmzauum. HymeBoe mnoJjie BepCUMM M HEHYJIEBOE II0OJIe peayM3aluM He
IOonyCcKaeTcsd.

6. 6. lUrenre/3anmMcy IaHHEIX OBBLEKTa
6.6.1.10B]J_REQ DATA

MHCcTpyKLUMA «3anpocuThb manuoe obbekTa» (OBJ_REQ DATA) wucnosnbsyercs
IJis 3amnpoca OaHHHX C yOaJIeHHOTO y3Jja. OHa uMMeeT cjemyommii dopMmar:

OPCODE = 192/193
OPR_LENGIH = 3/4/5
OnepaHmOeL:

4 oxkTeTa: Homep obbekTa.

IOna IOJIVMHBEL [IOJIA OJIMHEL 2/4 okTerTa
3aBUCUT OT HOJIMHEL [IOJIS CMEUeHMUS

Ne N
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2 okTeTa: Bepcusa obwrekTa.

2 okTeTa: Peammzaumsa oOBeKTa.

2/ 4 oxTera: JnuHa 3anpalMBaceMBIXx OAHHHX B OKTETax.

2/4/8 oxrTeTa: CMemeHMe 3alpallMBaeMbIX IaHHBIX OT Hauaja
obrexkTa B Oamrax.

[lpy OJaMHe M0JiS IJIMHEL B 2 OKTeTa IJiMHa CMeleHMs JOoJIKHa OBTh JBa
OKTeTa. BO BCeX OCTAaJIbHBEIX CJIydasax IOJMHA I[I0JIS OJMHBEL M CMelleHMS
OOJIXKHEI OBITHL He MeHblle 4 OKTeT.

B oreer Ha mHcTpykumio OBJ REQ DATA nepemaercs mucrpykuma DATA,
comepxallas 3alpallMBaceMule OaHHBE. ECaM OaHHBEIE HE MOTYT OBTb
rnepemaHs, BO3BpamaeTrcda MHCTPykLUMA RSP ¢ HeHyseBHM OCHOBHEM KOIa
BO3BpAaTa.

6.6.1.2 OBJ_WRI TE

MucTpykuma «3anmcarb pmaHuele B of6bekT» (OBJ_WRI TE) wncnombsyerca s
3aNMCU HOAHHHX B OOBEKT. VMHCTPYKLUMS MMEEeT CJlenyoumi GopMmar:

OPCODE = 194/195/196
OPR _LENGITH = 3 — 65535
OnnepaHmom :
4 okTeTa: HOMep OOBeKTa
2 OokKTeTa: Bepcusa obbekTa
2 OKTeTa: peanmu3aumsa obObeKTa
2/4/8 okTeTOB: CMelleHMe OT Hauajla ofbekTa IJIiS 3alucy MJaHHBIX.
O - 262130 oxTeT: HENOCPEeNCTBEHHHE NAaHHEE IJid SalucCu.
PacmmpeHHBEe 3aTOJIOBKM :
_DATA — conepxuT HemnocpeICTBEHHBIE NaHHBE OJId 3aluMcu. DTOT
3aTOJIOBOK MNPUCYTCTBYET, TOJILKO €CJM JaHHBIX HET B
omepaHnax.

IO1sa OJMHEL I[IOJIS cMemeHmsa 2/4/8 okrer.
3aBUCUT OT IJIMHBEL INAHHBIX .

.
14
.
’

HpI/I OJIMHE I[I0JIS CMelleHMS 2 OKTeTa OJIMHA OaHHBIX IOJDKHA OHTL 2
OKTeTa. BO BCexX OCTAaJIbHEIX CJIydasaXxX »OJIMHA CMEUEeHMS OOJIKHAa OBITE HEe
MeHbIle 4 OKTeT UM IJIMHA IOaHHBIX KpaTHa 4YeTBpEM. JJaHHEIE HEe IJOJIXHEL
OIHOBPEMEHHO IIepenaBaTbCHAd B OllepaHIaX M B pPacCHIMPEeHHOM 3aIl'OJIOBKeE.

6.6.1.3 OBJ_WRI TE_EXT

UHCTpyKLUMSA «PacuvpeHHas 3anMch naHHeix B obbexT» (OBJ_WVRI TE_EXT)
UCIOJIb3YyEeTCs IJis BalMCy HOaHHBEIX B OOBEeKT. JIjaMHa OaHHHX MOXeT OHTbH 1
— 262132 okTeTa C marom 1 oOkTeT. VHCTPYKLMUS MMeeT Cllenyioilye
3Ha4YeHUd I[OJIeN:

OPCCDE = 197
OPR LENGITH = 3 — 65535 ; 3B3aBUCHT OT MJIMHE HAHHBIX M IJIMHEL
ampeca
OnepaHmer:
4 okTeTa: HOMep OOBeKTa
2 OKTeTa: Bepcusa obObekTa
2 OKTeTa: peanmu3aumsa obbekTa
1 oxTeT: BCerma uMeeT 33HaueHue 0.
3 okrTeTa: [JyiMHa 3alMCEHBAEMHX IaHHEIX B OKTeTax. 3HaueHue 0
HEeIONyCTHUMO .
4 — 262128 oKTeT: HENOCPEICTBEHHHE NaHHHE IOJIS 3anucu. LIamHa

IOAaHHEIX KpaTHa 4 oKTeTaM.
2/4/8 okTeTa: CMEIeHMEe OT Hadajla OObeKTa IJid BalMcCU IaHHBIX.

Ecniu nOjmvHa 3alMcChHBAaEMEIX IAHHBEIX HE KpaTHa 4YeTeIpeM OKTeTaM, B KOHEell

I10JI4 IOaHHBEIX ©IJIA BEIPABHUMBAHWMA I'PAaHMIEL 3AllMCEIBATCHA 1 -3 HYJIEBEIX
OKTET.
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B oreer Ha sty mHcTpykummu OBJ_WRI TE, OBJ_WRI TE_EXT nepemaercs
uncrtpykura RSP. HyseBoll OCHOBHOM KOI BO3BpaTa onpeneiiseT
HOPMaJIbHOE 3aBepleHNre.

6. 6. 2VHCTPYKLUMUM CPaBHEHMS NAaHHBIX OOBEeKTa
6.6.2.108]J _DATA CWP
NMucrpykura «CpaBuuTb naHuele obwekra» (OBJ_DATA CWP) wmcnosbszyercs

IS OBOMUHOTO CPaBHEHUI JAaHHBIX 0O0BekTa C HEeNOoCPEeICTBEHHBMM JaHHBIMU
U3 ONEepaHZoOB. VHCTPYKIMS VMeeT Cclenyoilyre 3HaUueHWUsS II0JIeN:

OPCODE = 198/199/200 ; IJIS IJIMHEL [10Jig cMemenus 2/4/8 okTer
OPR _LENGITH = 3 — 65535 ; 3aBMCUT OT IOJIMHBl ITAHHBIX
OnepaHmOeL:

4 oxkTeTa: Homep obbekTa.

2 okTeTa: Bepcus obbekTa.

2 okTeTa: Peanmzsauma obwexkTa.

2/4/8 oxrTeTa: CMemeHMe OT Hauvajla OOBEKTa MJid CPaBHMBAEMBIX
IaHHEBIX .

2 - 262128 okTeT: HemocpeICTBEHHBIE IAaHHLE [JI CPABHEHUS.

[Ipy nJmMHe I0JIS CMelleHMsS 2 OKTeTa JJIMHA JaHHBIX ITOJIKHa OBITb 2
okTeTa. BO BcexX OCTAJIbHEIX CJydYasaX IOJIMHa CMelleHMS OOJDKHA OBITL He
MeHbIIe 4 OKTeT UM IJIMHa IaHHBIX KpaTHa YeTHPEM.

Oreer Ha mHcTpykumio OBJ_DATA CMP onucan B cexumu 6.2.3.

6.6.2. 2 OBJ_DATA CWP_EXT

VHCTpyKLIMS «PacummpeHHOE CpPaBHEHME IOAaHHEIX ODBEeKTa»

(0OBJ_DATA CVWP_EXT) wucnonbsyeTcs Ojd OBOMYHOTO CPABHEHUS INaHHHX
obbekTa C HENOCPENCTBEHHHMM HOAHHBIMM M3 OMNEPAaHIOB. JIMHA IaHHBIX
MOXeT OvlTb 1 — 262132 oxTeTa Cc maroM 1 okTeT. S5Ta MHCTPYKLUSA MMEET
clrenywumMe 3HadeHUd I[OJIeN:

OPCCDE = 201
OPR LENGIH = 5 — 65535 ; BaBUCKT OT JIMHB HAHHBIX WM IJIMHEL
ampeca
OnepaHmOeL:
4 oxkTeTa: Homep obbekTa.
2 okTeTa: Bepcus obbekTa.
2 okTeTa: Peanuzauusa oOBeKTa.
1 okTeT: Bcerma uMmeeT 3HaueHue 0.
3 okTeTa: JJMHa CpaBHMBAEMBIX INaHHBIX B OokTeTax. 3HaueHue 0
HEeIOoIIyCTUMO .
4 — 262132 okTeT: HENOCPEINCTBEHHHE IaHHBIE IJIS CPaBHEHUI.

InmHa 1noJjiga KpaTHa 4 okTeTaM.
4/8 oxkTeTa: CMemeHMe OT Hauajla oObeKTa IJiS CPaBHMBAEMBIX
IAaHHBIX .

s BEIPABHMBAHMA CMEUEeHMA Ha I'PaHMILY UYeThpeX OKTEeT B KOHEL
HEeIlIoCpeOCTBEHHBEIX IITaHHEIX 3allMCEIBATCHA 1 -3 HYJIEBBEIX OKTET.

Oreer Ha mHcTpykumio OBJ_DATA CMP_EXT omnmcan B cexuum 6.2.3.
6. 6. 3Bui3oB npouenyp o6neKTa
6.6.3. 1 CALL_BNUM
MHCTPYKLUMSA «BHIIOJHUTE MNpolLenypy obbekTa no HoMepy» (CALL_BNUM

rnepemaeT ynpaBJieHMVe npolenype o0beKTa 10 ee HOMEepy. 2Ta MHCTPYKUMSA
UMeeT CcJlenynlMe SHAUeHUs [10JIeM:
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OPCODE = 202/203 ; COOTBETCTBEHHO IJIg MHCTPYKLMM HE BKJIOUAKIENA
M BKJIOUanmeN uHOopMaumuio o VM.
OPR _LENGIH = 4 - 65535 ; 3aBucuT OT BKJIOUEeHUS MHbopMaumm o VM u
IJIMHEL [1apPaMeTpPOB.

OnnepaHmom:
2 oktera: Tun VM ormnpasurensa. Ecam OPCODE=202 sT0 noJe
OTCYTCTBYET.
2 okTera: Bepcua VM ornpasuresa. Eciau OPCODE=202 »To mosie
OTCYyTCTBYET.

4 okTeTa: HOMEp OOBEeKTa.

2 OkKTeTa: Bepcus oOBekKTa.

2 OKTeTa: peanu3auusa obOBeKTa.

4 oxTeTa: HOMEpP BH3BIBAEMOM NPOLEIyPH
4 - 262128 okTeT: napaMeTphl BE3OBA.

ObpaboTKa Ha IMPUEMHOM CTOPOHE MNPOU3BOIMTCS aHAJIOTMUHO MHCTPYKLUMU
CALL (cM. cexummo 6.3.1).

6. 6. 3. 2 CALL_BNAME

UHCTPYKLUMA «BBEIIOJHUTL Npolenypy ob6bekra no mmvenwm» (CALL_BNAME)
nepemaeT yIpaBJlleHMEe Npolenype OObeKTa [0 €€ MMEeHM. IOTa MHCTPYKLMI
UMeeT cJlenyolle SHadeHMsS [OJIeN:

OPCODE = 204/205 ; COOTBETCTBEHHO IJIg MHCTPYKLMM He BKJIOUAKIENA
M BKJIOUanmeM uHOopMmaumio o VM.
OPR LENGIH = 3 - 65535 ; 3aBucur OT BKJIOUeHUS uHbopMaumy o VM u
IJIMHEL [1AapPaMeTpPOB.

OnnepaHmoe :

2 oktera: Tun VM ormnpasurensa. Ecam OPCODE=204 sT0 noJe
OTCYTCTBYET.

2 okTera: Bepcua VM ornpasuresna. Eciu OPCODE=204 zTo0 mosie
OTCYTCTBYET.

4 okTeTa: HOMEp OOBEeKTa.

2 OokTeTa: Bepcus obOBekTa.

2 OKTeTa: peanu3auusa obOBeKTa.

4 - 262128 okTeT: napaMeTphl BE3OBA.

PacmmMpeHHEM 3ar'0OJIOBOK:
_NAME — comepxmuT MMs BBEISHBAEMOM NPOLIEIYPH.

ObpaboTKa Ha IPUEMHOM CTOPOHE MNPOU3BOIMUTCS aHaJIOTMUHO MHCTPYKLUMU
CALL (cM. cexummo 6.3.1).

liMeHa MOTYT MMETL MNPOLenyps 00bekToB m3 nuamnazoHos |11 u |'V.
lpouenyps OOBLEeKTOB M3 muanas3oHoB | u || He momkxHE uMeTh MMeH Ha
ypoBHe UMSP. OHu OOJIKHE MMETH TOJIBKO HOMEP.

6. 6. 3.3 GET_NUM PROC

UHcTpykums «losyunTs HoMep npouenypen» (GET_NUM PROC) noszsosger
[IOJIyUMTh HOMEPp MNpolenyps obbekTa m3 muanaszsoHa |11 u |V no nvenn
NpoLenypel. DTa MHCTPYKIMUS UMeeT CJenyllMe SHAUeHUS I10JIel:

OPCCDE = 206
OPR_LENGIH = 2
OnnepaHmon:
4 okTeTa: HOMEp OoOBEeKTa.
2 OkKTeTa: Bepcusa oOBekTa.
2 OKTeTa: peanu3auusa oOBeKTa.
PacmmpeHHEM 3ar'0JIOBOK:
_NAME — comepxmuT uMs OPOLEIyPH .

Ina nonoxurensHoTo orTBera Ha mHcTpykumio GET_NUM PROC nepenaercsa

nucrpykura PROC NUM, nna orpuuarensHoro — RSP ¢ HeHyJiIeBHM OCHOBHEBIM
KOIOM BO3BpAaTa.
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6. 6. 3. 4 PROC_NUM

Nucrpykura «Homep npouenype» (PROC_NUM) nepemaerca B oTBeT Ha
nuncrpykumo GET_NUM PROC. Uucrpyxumsa PROC _NUM mveetT crenyiomme
3HaUEeHUd IOoJIeN:

OPCCDE = 207
OPR_LENGIH = 3
Oper ands:
4 oxkTeTa: HOMep oDOBeKTa.
2 OKTeTa: Bepcus obbekTa.
2 OoKTeTa: peanmsaumua obOwbeKTa.
4 okTeTa: HOMEpP IIPOLelypPH.

6. 6. 4CosmaHmre OBLEKTOB

O6bekTel M3 muanas3oHoB | u || (cranmapTHble ¥ BHOEJIEHHBE IJ19
noJjib30BaTEJIg) He MOTYT OBThL COBIOaHB Ha YIAJIEHHOM y3Jie uepes
unrepdperic UVMBP. 32Ty 06BeKTH MOTYT OHTL CO3IOaHH ToJbKOo uepes AP
VM. O6wexTel 3 mmanasoHa |||l u |V MoryT ObITh CcoO3maHe Ha yIOaJIEHHOM
y3Jie NpY [IOMOUIIM MHCTPYKILMNA MIPOTOKOJA.

Peanmuz3aumsa o6bekTOoB M3 amanaszona | — || (e cBasaHHBIX C
onpenesiendsM 3amanueM) u ||| (cosmanHbix ompemesyieHHBIM 3amaHueM, HO
IOCTYTIHHX M3 JIOOOTO 3amdaHus) IOCTATOUYHO CJIOXHA. IDTO CBI3aHO C TeM,
UTO pasHbe 3alaHusa MOTYT MMEThL pPasHbe alpeCcHHEe MPOCTPaHCTBA
namMaTv. YKas3aTesar OOJIXKHEI oBpabaThiBATbLCS B KOHTEKCTE 3alaHusg, OT
KOTOPOI'O OHM IIOJIydeHEl. KpomMe »3TOro ofmye OOBEKTH IOJIKHEL
OTCJIEXMBATL SBaBepllieHMe 3alaHWi IJIS OCBOOOXIEHMS IMHAMUUECKUX
pecypcoB. Ilpu sTOM ykasaTeau Ha obwexkTh M3 ||| mguamasona wmoryT
HAXOOMTHCH Ha y3Jlax, Ha KOTOPHIX 3alaHue He BHIIOJIHAETCS ¥ IPOTOKOJI
He MpPenoCTaBJIgeT CPeICTB IJiS OIOBENEeHUS 3TUX Y3JIOB O BaBeplleHUU
3amaHusg. YKasaHHBE TpeBOBAaHMA HAKJIAILBBAKT CylEeCTBEHHLE OTPaHUUYEeHNVI
Ha 2Ty 0OBeKTH. Ha obbexkTo M3 |V mmanasoHa OpoTOKOJI He HaKJAIBBAET
HMKAKUX OTPaHUUESHUMN.

YHUKAJILHEM KJIOUOM, MUISHTUOMUMPYIMM OOBEeKT Ha y3Je, gBJISeTCS HOMEpP
obrvekTa. OBbexkTaMm m3 mmamnaszoHa ||l u |V Moxer OwbITh NpPrCBOEHO UMA.
O6bekTH M3 muamnasoHa | u ||l He Moryr umers mMen Ha yposHe UNVBP. B
paMKax OIHOM 3amauM He MOXeT OBThL IBYX OOBEKTOB, MVMEWIMX OIMH
HOMEp WJIM OIHO WM.

6.6.4. 1 NEW SYS_NEW

dopMmaT obemx mHCTPpyKUuUM «Cozmare obwekT» (NEW un «Cosmarob
cucremueni o6wvekT» (SYS NEW ananoruuen. IlepBasd co3maeT OOBEKT B
ouanaszsoHe |V, Bropaa - B mmanasone ||| . 2Ty mucrpykuum mMenT
crenymommi dopMart :

OPCODE = 208/209 ; cooreercreenuo misa NEW SYS NEW
OPR_LENGIH = 3
OnepaHmOhL
2 oxkTrera: Tun VM
2 okrera: Bepcua VM
2 OKTeTa: Bepcus obBbekTa
2 oOKTeTa: peanuszauusa obOvekTa
4 - 262136 oxTeT: JaHHHE, HEOOXOIMMEE IJIS CO3ImaHud OOLeKTa.
PacumpeHHEIEe 3aT'OJIOBKMU :
_DATA — comepxmuT naHHEE, HEOOXOIOMMEE IJiS CO3IOaHMUs OOBEeKTa.
3TOT 3aroJIOBOK MNPUCYTCTBYET, TOJIBKO E€CJIM IaHHBEIX HeT
B OllepaHmax.
NAVE — comepxuT umsa oObekTa. DTOT 3aroJIOBOK ABJIAETCH
HeoDAa3aTeJIbHEIM .

BormaHoOB SKCIEePUMMEHTAaJIbHBI [CTp. 44]



UMSP Iexabps 2000

NMucrpykuma SYS NEW ucnonbsyercs misg cosmaHusa o6beKTa, IOOCTYIIHOTO
us godoro zsamauma, NEW - nns cospauma obbexTa, OOCTYIHOTO TOJILKO
U3 «CBOETO» 3amaHmda. Eciau oB6beKT co3maH, IJ4 NOATBEPXICHMA
nepenmaerca uHcrpykuma OBJECT. Ecim o6bekT He ymajioch CO3IaTh,
nepenaerca mMHCTpykuusa RSP ¢ HeHyJIeBEM OCHOBHEM KOIOM BO3BpaTa.

[lojle OaHHBIX MNPO3PAUHO IJid npoTokosia. OHo dopumpyercs VM
OTNPAaBUTEJIS M IOJIKHO CcoIepXxaThb BCH uHbopmalmo, Heobxomarvyion VM
noJjiydyaTesis IJjis Cco3maHusa oOBeKTa. JJaHHBIE He IOJDKEH ONHOBPEMEHHO
rnepenaBaTbCs B ONEepaHIax ¥ B PACULMPEHHOM 3aTr0JIOBKE.

lMosie SESSI ON | D mHcTpykuuy He MOXEeT MMEThb HYJIeBOE 3HaueHue.
IuHaAMUUECKUM OOBEKT MOXET OBTbh CO3IaH TOJIbKO B KOHTEKCTE
ompenesieHHOTO 3amaHus. OObekT BCcerma coszmaercs Ha VM, ¢ koTopoi
CBABaH CeaHC.

HyJieBrle 3HaAUEHMHI BEPCUM M peanmsaluuu oObekTa TOBOPAT O TOM, UYTO
OOBEeKT MX He MuMeeT.

OIHOBPEMEHHO C CO3maHueM OO0BeKTa MOXHO B3aperuCTPUPOBATHL €TI0 MMS.
UMmsa comepxurcsa B pacumpeHHoM zarosioBke NAME

Bce o6bexkTh, coszmanuue 1o mHcTpykumam NEW u SYS NEW nosmkuer ObTb
ABHO yHaJieHH . llpu 3aBepmeHur s3amaHmusa VM mospkHa aBToOMaTUUYECKM
yIOalaThk BCE IMHAMUUECKME OOBLEeKTH, CO3IaHHHE M He yIaJIeHHEE
3amaHmeM.

6.6.4. 2 OBJECT

Nucrpykumsa «06wexT» (OBJECT) ucnombsyercsa Ois MOJOXUTEIILHOTO
oreera Ha mHcTpykuum NEW n SYS NEW. Mucrpyxkuma OBJECT nmeer
clenynuMe SHAUeHMA [OJIeN:

OPCCDE = 210
OPR_LENGIH = 2
OnnepaHmOE:
4 okTeTa: HOMep OOBeKTa
2 OokKTeTa: Bepcusa obbekTa
2 OKTeTa: peanmu3aumsa obObeKTa

6. 6. 4. 3 DELETE

NHcTpykumsa «Ymanurtek obwexT» (DELETE) mcnombszsyercsa mna ymaneHMs
obbekTa, coszmaHHoro o mHcTpykiuumu NEW mmm SYS NEW. Ona wumeer
crenyoime SHadYeHMA [IOJIeM:

OPCCDE = 211
OPR_LENGTH = 1
OnnepaHmom:
4 okTeTa: HOMep OOBeKTa

OOBekT MOXeT OBITh yIaJIeH TOJIBKO M3 3alaHusa, KOTOpoe ero cosmajo. B
OTBET Ha BTy MHCTPYKLUMO NepermaeTcs mMHCTpykums RSP

6. 6. SlmenTudUKaLMg OOBLEKTOB

pu perucTpaummu oOOBEKTA Ha y3Jie, OH MOXeT OHTb CBA3aH C MMEHEM,
nnamHOM 4 - 254 oxrer. Mmsa cocrtomT u3 cumseosor ASCl|. Crnemywomme
BepCT/H/I HpOTOKOJ'Ia MOTYT OHpeI[eJ'H/ITb ,J:[pyI‘T/Ie TUIIEL VIMEHWU.

M CBASHBAEeTCS C HOMEPOM OOBEeKTa ¥ gBJISEeTCS €70 CUMHOHMMOM. VIMeHa
BCeX aKTUBHEIX OOBEKTOB B OIHOM 3amauM Ha y3Jie NOJIKHHE OBITb
YHUKAJIbHE. [IpM 3TOM BCe aKTUBHBEE OOBEKTH M3 IuanasoHa Homepon ||
IOJIKHEL MMETHb YHMKAJbHBEIE MMeHa IJig BCeX 3allau Ha ys3Jjie. [IpOoTOKOJI
[IO3BOJIIET MOJIYUUTHL HOMEp OOBeKTa 10 MMEHM U ¥MMS OObeKTa [0 HOMEpPY.
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6.6.5. 1 OBJ_SEEK

NMucrpykura «Hanmru obvexr» OBJ_SEEK mcnomnbsyercs misa mosnyuenwus
HOoMepa oOBeKTa Mo mMMeHu. OHa ¥MMeeT Clelylle 3HAUeHUS I[OJIeN:

OPCODE = 212

OPR_LENGIH = 0

Obsa3aTesIbHEM PaClMPEHHEM 3aT'OJIOBOK:
_NAME — conmepxur mMsa oBbekTa.

Ecau oBbekT HaumeH - B oTeBeT nepenaercsa mHcTpykumsa OBJECT. Ecmu
OBBEeKT He HalmeH - B OTBeT InepemaeTcsa MHCTpykuusa RSP ¢ HeHysieBbM
OCHOBHBIM KOJIIOM BO3BpaTa.

Mucrpykura OBJ_SEEK moxer nepemaBarbca mmpoxosemarTesbuo uepes UDP.
B sTOM cCilydyae oHa OoTHOCUTCH K 0- ceccum M IOJIKHA COIepXaThb I10Jie
REQ | D nna mmenTudmkaumum oTBETOB. B OTBET HA WMPOKOBEUATEJEHY
pacceuiky OBJ _SEEK mosrkHBl mepemaBaTbCsa TOJIBKO IOJIOXKUTEJILHEE OTBETH.
OTBeT MOXeT ObTh Hamnparjexn uepes UDP.

6.6.5. 2 OBJ_GET_NAME

Nucrpykumra «lonyunts uMma obwekTa» (OBJ_GET_NAME) ucnomnbsyercs mis
IOJTydEeHUSa MMeHUM OO0BekKTa NO HoMepy. OHa muMeeT Cclenyllre SHaueHUS
IoJIen :

OPCCDE = 213
OPR_LENGIH = 1
OnepaHmOeL:
4 okTeTa: HoOMep oOBeKTa

Eciu oOBeKT cymecTByeT - B oTBeT mnepemaercsa uHcrTpykumsa OBIJECT c
NprUCOeOMHEeHHEM pacumpeHHemM 3arojioekoM NAME. Eciu ofbekT He HalmeH
- B OTBeT nepenaeTcsa MHCTpykKLUusa RSP ¢ HeHyJIeBEM OCHOBHEM KOIOM
BO3BpAaTa.

7 lenouxkwu

MHCTPpYKLUMM, TepemdaBaeMele IO OJHOMY CEaHCOBOMY COEIMHEHUI, MOTYT
OBITE OOBENMHEHH B LENOoUukKy. llemodka - BTO I'pylla CBASAHHBIX OPYT C
IPYyTOM MHCTPYKIMM. B OIHOM CeaHCe OJIHOBPEMEHHO MOXeT IepellaBaThbCd
HEeCKOJIbKO liernoduek. llenouky OBBAT CJEeOIYIMX TUIIOBR :

0 T[I0CJIETOBRATEJIBHOCTDb
0O TpaH3aKLMuAa
0 O(parMeHTUPOBAHHAA MHCTPYKLIVA.

Eciu MHCTPYKLUMSA BkJOUYeHa B uenouky, omaar CHN mosken OwiTe paBeH 1.
Mosie CHAI N_NUMBER szaromoska comepxur nomep uemnouky, | NSTR_NUVBER —
MOPAAKOBEI HOMEP UHCTPYKLMU B Lenouke HauuHasa c 0. Hymepaumwo
Lernodvek BeJeT MNPOTOKOJI. BCero B ONHOM CeaHCe OIHOBPEMEHHO MOXEeT
nepemaBaTbCca 00 65533 nenouxku. 3HauveHus HoMmMepor Lernouek $X0000 u

U FFFF sapesepBupoBaHu nNpoToOKOJIOM. OIHA LIENOUYKa MOXET COIEepPXaTb IO
65535 MHCTPYyKUMUM.

NMucrpykura ¢ HyJseBuM nopankoeeiM HoMepoM | NSTR_NUMBER mosmxua
coepXaThb PAaCHMPEHHBM 3aT'0JIOBOK, OIMNMCHBAKIMM 1IeNouKy. Kaxne Tum
LEeNOUKM MMEeEeT CBOM MHUIMMPYKUMM PacCUMPEeHHBEM =3aT'0JIOBOK.

PacumpenHsni 3arosioBok “Kownen nenouxu” ( END _CHAIN) nepemaercs B

[IoCJIegHEeN MHCTPYKUMM LEIIOYKM, He3aBMCUMMO OT e THuIla. OH wmmMmeeT
clilegyrnume 3Ha4YeHUA [IoJiIen:

HEAD CODE = 6
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HEAD _LENGTH = 0O
HOB = 1

Homep 3zaeepmaemort nenouku comepxurcs B nosie CHAI N NUMBER szarososka
MHCTPYKLMM, K KOTOPOM MPUCOEIMHEH 3aTOJIOBOK.

VHCTPYKLMM, BKJIOUEHHHE B LENOUKM, MOI'yT nepemaearbca uepes UDP
TOJILKO E€CJIM BCHA LEelOYKa IIOMEeNAaKnTCAa B OIOMH CEIMEHT.

7.1 TlocnemnoBaTesIbHOCTD

[locenoBaTeJbBHOCTL BTO TUII LENOYUYKM, KOTOPHM OOBeIMHSAEeT 3BaBUCAILME
OIpyT OT Opyra MHCTpykuum. Clemyouas MHCTPYKLMA [IOCJIEOOBATEJIBHOCTU
MOXeT OhThb BhIIOJIHeHA Ha VM, ToJbkO ecyiu Obljla BHIIOJIHEHAa NPeIbaymasd.
Eciu Tekymas MHCTPYKLMSA HE MOXET OBITH BEIIOJIHEHA, BCE OCTAaJIbHBIE
VMHCTPYKUMM HOAHHOM I[OCJIEOOBATEJIbBHOCTU (yXe NepemaHHEEe WM OXMIallyue
nepenaydy) NPOCTO OTOpacHBaKnTCA. bBlaromapd 2TOMYy IOJIS OIHOTO
BHUMCJIMTEJIBHOT'O IIOTOKA YIPAaBJIEHMA MOXHO HEe XIOAThb I[IOJIOXUTEJIBHOI'O
3aBEPUIEHMA TeKyllelM MHCTPYKLUMM M Ccpa3y epenaBaTh CJIeOy Uy, €CJU
OHa OTHOCUTCHA K TOMYy Xe& y3JIy.

_BEG N_FLOW. PacumpeHHEM 3aT0JIOBOK “HauaTb MNOCJIEIOBATEJIBHOCTH”
nepemaeTcs B IE€PBOY MHCTPYKLUMU [IOCJIEIOBATEJILHOCTM. OH MMeeT
crienyouye 3HAUYEHUs [OJIel:

HEAD CODE = 3
HEAD LENGTH = 0
HOB = 1

Homep cospmaBaemor nenouku comepxurcs B nosie CHAI N NUMBER szarososka
uncrpykunu. Iosie | NSTR_NUMBER nosxHo mMeTs 3Hauenme 0.

MHULMATOPOM CO3IaHMsa [ocjienoBaTesibHOCTU aBisgeTca VM
[locyenoBaTebHOCTL He 00S3aTeJIbHO IOJIKHA MMETH 3apaHee M3BECTHY
nvHy . OH MOXeT OLTh 3aBepleHa B JIOOOM MOMEHT. ECiM HYXHO
3aBEPUMTL [IOCJIEIOBATEJILHOCTL ¥ HET MHCTPYKLUMNA IJId [Iepelaunr, MOXeT
OuTh chopMmmpoBaHa uHcTpykimsa NOP

7.2 Tpausakuuu

TpaH3aKUMSa 2TO TUI LENOUKM, OOBeIMHSWIEV HECKOJIBKO, BO3MOXHO HE
CBS3aHHBIX JPYT C IOPYT'OM MHCTPYKIMM. BCe MHCTPYKLUMM TpPaH3aKLUMU
IOOJDKHEI OBITH BEIIIOJIHEHH BCE Cpas’sy JMOO He IOJIXHEL BEIIOJIHATHCH.
MeeTCsa BO3MOXHOCTB OTMEHUTH MM HNOOTBEPIAUTL BEIIOJIHEHMUE
TpaH3akumMmu. OTMEeHa TpPaH3akKUMM TIOCJIe BHIIOJIHEHUS HEe NpelyCMOTpPEeHa.
Eciu HeoOXOoIMMO, TaKOM MexXaHM3M IOOJIKeH OBThb peaJiu30BaH Ha YPOBHE
VM. 210 oO6bsAcHAeTcsa TeM, B TPaH3aKUMM MOTYT OHTb MHCTPYKLMUMU,
KOTOPHEIE HEBO3MOXHO OTKATUTHL, HAaIpMMEp Nepernada yIpaBJIeHUA.

MHULMATOPOM CO3maHmsa TpaHzakuum aBiagercs VM. Invua TpaHs3akumm
IOoJIXHa OBITb 3BapaHee M3BEeCTHa. [JMHa OoNpeneyiseT Crnocod, KOTOPHEM
TpaH3aKlusa OyIeT [epeldaBaThbCsa. 3TO CBSA3aHO Cc Oybepuzalmey, koTopas
omnmMcaHa B cekumm 7.4.

7.2.1_BEG N_TR

PacurpeHHE 3arojioBOK “HauaTe TpaH3akumo” ( BEGIN TR) nepemaeTcda B
IIepPBOM MHCTPYKUMM TpaH3akumu. OH MMeeT cCJelylllMe 3BHadeHMS IIoJIeN:

HEAD CODE =
HEAD LENGTH
HOB =1

DATA - wumeer cruenywommii dpopMar :

4
=1
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| TRE]| TRR| TRS| Peszeps |

N IR S S

| TI ME_TR |

N M S S

TRE
1 6ur. dmar oBg3aTesNLHOTO BHIIOJHEHMA. 3TOT (QJar mMMeeT
OTHOIIEHME TOJILKO K IIOJIHOCTBLIO MepenaHHOoM, HO elme He
BHITIOJIHEHHOM TpaHzakuuu. Ecam TRE = 1, To TpaHuszakums IoJKHA

OLITH BHIIOJIHEHA I[PV MCTEUYESHUM
ycranossennunMm nojgem 11 ME TR,
ceanca. Ecoam TRE = 0, To npwm

BPEMEHU CylIEeCTBOBAaHUSA,
WY TPV aBapMMHOM 3aBepleHUr
VUCTEUEeHUNM BPEMEHU CYIEeCTBOBaAHMUS

TPaH3aKLUMA IOOJIXHAa OBITE OTMEHEHa U IiepellaHO OoTpuruLaTeJIbHOE

ONTBEPXIEHME, a [PV aBapuUMHOM BaBeplieHUM ceaHca - [IPOCTO
OTMEHeHa.

TRR
1 6ur. dnar BHIIOJIHEHMS Mocje nepenaur. Eciaum TRR = 1, To

TpaH3aKUMsa OOJDKHAa OBITH BHIIOJIHEHA Cpasy I[IOCJe IIepemauu BCex
MHCTPYKLNMI, M3 KOTOPEIX OHAa CcOoCTOUT. Takas TpaH3aKUus
BLIIIOJIHSETCS IIOCJIe MOJIyYeHMS MHCTPYKLUUM C pPacCUMpPpeHHEM
sarosokoM END CHAIN. Ecsm TRR = 0, TO nOjs BHIIOJIHEHUS
TpaH3aKUUM CJlellyeT lepenaTrhb cheunanbuyin mHcrpykumio EXEC TR
NOOTBEPXIOEHNS TPaH3aKLUA.

TRT

1 6ur. dymar cneumalibHOV oOoDpaboTKU.
najibHeMIero pacumpeHuda nporTokoja. Eciau [RT = 1, To nepen
BHITIOJIHEHMEM TPAHBAKUUM HAI MHCTPYKIUSAMM, M3 KOTOPHIX OHA
COCTOUT, HEOOXOOMMO MPOMBBECTU HEKOTOPHE [MOMNOJIHUTEILHEE
necTBMA, HaNpUMep pacumbpoBaThb. OTU HEeUCTBUS MOTYT OBITH
OonmpenesyieHE B IOMOJIHUTEJILHEX PACHMPEHHBX B3aTOoJIOBKAaX,
rneperaBaeMbXx B MHCTPYKUMSAX TPaAHB3AKUMUM. JaHHB OOKYMEHT He
ompenesigeT CJIydYaeB MCIOJIb30BaHMS 3TOTro odyara. 3HaueHue [RT
IOJIKHO OBITH HYJIEBEIM.

Peszeps

HoymxeH ObITh ycTaHoBJIeH B 0.

TI ME_TR
1 oxTer. BpeMms XM3HUM TPaAH3aAKUMM B 2 — CEKYHIOHHX MHTEepBajax
(MakcuMaJsibHOE BpPeMs XM3HUM — 8 MMHYT) . [IpMHMMAaKIAsS CTOPOHAa

HadlMHaeT OTCuUeT 2TOI'O BpPeMeHM IIOCJIe TOI'O, KaK IIOJIYYEHEL BCe
VMHCTPYKUMM TpaHzakuuu. 3HadeHue 3X00 BamaeT TpaH3akuuio 06e3
OT'PaHMUEHNVA BPEMEHM XM3HU.

B mocrenHeV MHCTPYKIMM TPaH3aKIUM BCEeTOa IepellaeTCs 3aToJIOBOK

_END_CHAI N.
7.2. 2EXEC TR
NMucrpykura “BunosnHuTb Tpausakuuio” EXEC TR ykaswmBaeT, uTo

IepellaHHad pPaHHee TpPpaH3aKIMd OJOJIXHAa OBITE BHIIOJIHEHA. OHaA MMEEeT
clilegyrnume 3Ha4YeHUA [IoJiIenm:

OPCCDE = 158
ASK =1

PCK = b01/10/ 11
CHN =1

BorgmaHor OKCIIePMMEHTAaJIbHBEIM

OH BBeIEeH OJIS BO3MOXHOCTU
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EXT = 0/1
CHAI N_NUMBER - ComepxmuT HOMEp LENOUKM TPAH3AKLUUM, KOTOPYI
HeOOXOOMMO BBIIIOJIHUTE .

I NSTR_NUMBER = 0

OPR_LENGTH =

ol

7.2. 3CANCEL_TR

NMucrpykuma “OrmennTb Tpausakumio” (CANCEL _TR) yxaswBaeT, uTo
nepenaHHas paHHee TpaH3aKUMs OOJKHA OHTh OTMeHeHa. OHa MMeeT
crenyoilme SHadYeHMA [IOJIeM:

OPCODE = 159
ASK = 0

PCK = b01/10/11
CHN = 1

EXT = 0/1

CHAI N_NUMBER - ComepxmuT HOMEp LENOUKM TPAH3AKUUM, KOTOPY
HeOOXOOMMO BBIIIOJIHUTE .

| NSTR_NUMBER = 0

OPR_LENGTH =

ol

MHCprKHMM, m3 KOTOpHX COoOCTOMT OTMEHAeMasda TpaHSaKHMH, YIoaJlIdnnTCHd
6e3 BO3MOXHOCTM BOCCTAHOBJIEHUS.

7.3 OdparMeHTUPOBAHHLHE MHCTPYKLUU

UMSP paccumran Ha paboTy C TPAHCIOPTHBEM IPOTOKOJIOM C OT'PaHMUYEHHBM
pasMepoM fnepemaBaeMoro CEeTMEHTa MOaHHHX. dparMeHTauMs MHCTPYKLNMNA
NPOM3BOAUTCSH B CJEOYyRIMX IBYX CJIydasdax:

(1) Ecau MHCTPYKLUMSA IJIMHHEE MaKCHMMAaJIbHOTO pasMepa CeTrMeHTa
TPAHCIIOPTHOT'O YPOBHS.

(2) Ecau cerMeHT QOPMMPYETCS U3 HECKOJBKUX MHCTPYKIMUMA M MNOCJIEAHAS
MHCTPYKLUMA IIOJIHOCTBIO B HEeI'O He IIoMellaeTCHd.

PemeHre o bparMeHTauum npuHmMmaeTcs Ha yposHe UMSP

dparMeHTUPYEMasd MHCTPYKUMSA MHKAICYJIMPYEeTCH B HECKOJIBKO MHCTPYKLMIMI
NOP. 3arem Bce mHcrTpykumr NOP nepenmamnTcsd, Kak oIHa LeENOYKa
CHeLMaJIbHOTO THla. lpM MHKANCYJALMM MCIOJNbL3YyeTCH CJleIy I
AJITOPUTM :

(1) Tona SESSION ID  REQ I D uz dparMeHTUPYEMOM MHCTPYKLMMU
nepenuceeanTca B nepsyi uHcTpykiumo NOP. Ecim mons REQ I D uer
B MCXOIHOM MHCTPYKLMUM, €TI0 He IOJDKHO OuHTb B MHCTpykuum NOP
lMosie SESSI ON | D Bcerma npucyTcTByeT B OparMeHTUPYEMBIX
UHCTPYKLMAX .

(2) BSBarem 3TM mojd yOajdnTCSd M3 MCXOIOHOM MHCTPYKUUM. [IpM 3TOM
3HAUEHMSA BCEX OCTAaJIbHHX I[IOJIel 3aroJIoOBKa HE U3MEHAEeTCH.

(3) TIocne 3TOoro MCXOImHAas MHCTPYKLMSA OEJIUTCA Ha QpaTrMeHTEH
HEOOXOOVMMOM IJIUMHBI. KaxIeli dQparMeHT [OMENaeTCsa B IIOJIe
onepannoe uHcTpykuuu NOP. B mosie onepaHIOB HEe NOJIKHEL
3anMCHBATLCA OPYyTMe IaHHHE.

_BEA N_FRG. PacumpeHHBEIT 3arojiIoBOK «IIepBHIM bparMeHT» NepenaeTcsa B
nucrpykunu NOP, koTopas comepxuT nepBbil dparmMeHT. OH UMEeT
clenyouMe 3HAUeHUs [0JIel:

HEAD CODE = 5
HEAD LENGTH = 0/2 ; 3aBuCuUT OT NONUMHEHHOCTM LIEIOUKMU.
HOB = 1

JaHHbIE :
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2 okTeTa: HomMep pomomuTenbCkOM Lenouku. dparMeHTHUPOBaHHAS
MHCTPYKLMS MOXET SBJISTbCS YaCThIO
IIOCJIENOBATENBHOCTY MM TPaH3aKLUM.

2 okTeTa: HoMep MHCTPYKUUM B POOUTEJILCKOM LENOUKMU.

B mucrpykuum NOP, koTopas CoOmepXmuT MNOCJHEeIHMNM GparMeHT, NepelnaeTcs
sarososox _END_CHAI N

7.4 Bybepusaums

B maHHOM NyHKTe ONMCaHa Oydpepmzaumsda, OIPpUMMeHdeMas NPOTOKOJIOM Ha
IpMreMe IaHHEIX. Bonpoc Oydepm3aumm Ha IIepelade JIEXMT BHE CETEBOTIO
IIPOTOKOJIA .

EciiM MHCTPYKLMSA HEe BKJIOUEHA B LENOUKYy — OHa cpas3y nepemaercsa k VM
IOJIS BEIIOJIHEHMA U He TpebyeT Oybdepm3alumy Ha YPOBHE NPOTOKOJA.
Nurepdperic UMBP — VM mosmmkeH npemycMaTprBaTh ACUHXPOHHYK Hepelady
UMHCTPYKLVI. PeKOMeHIyeTCsd, UTOOH MPOM3BOINUTEJILHOCTH CUCTEM,
peammsyommx UVBP, nossosnsana obpabaThHBaTh MHCTPYKLNWM, IPUHMMAEEMBE
M3 CceTu, C TOM CKOPOCThI, C KAaKOM OHM IOCTYIalnT. BCe MHCTPYKLUU
CIIPOEKTUPOBAHE TakuM O0BPas0M, UTO HECYT MB3BECTHYI M OTPAHUUEHHYIO
BEIUMCJIMTEJIbHYIO0 HATPY3KYy. VICKJIOUEHMEM SBJISETCS MHCTPYKLMUM Iepenaun
YyIPaBJIE€HMSA, KOTOPEIE IHOJIXHEI oOpabaTelBaTbCa B IOBa sTana. CHaualsa
NpOBEPSAETCS KOPPEKTHOCTL MHCTPYKUUU U MNPOUBBOIOUTCS €e
oMcreTyepms3anmsa. 3aTeM MHCTPYKLMS BBIIOJHSETCA. [Ipy 3TOM IOJDKHO
TAPaHTUPOBATLCSH, UTO MNPOTOKOJ MOXET I[OJIYUMTh TaKyil YacThb
IPOLIECCOPHOTO BPEMEHM, KOTOpas [03BOJisAjia Ob eMy paboTaTh B
cTalMoHapHOM pexuMe. Takum oBpaszsoM, BOIMNPOCH Neperpys3Ky ys3Ja
BHIBOOATCHS Ha ypoBeHb VM U NpuioxeHwuit MoJib30BATesig, T'Ie MMM MOXHO
OCMBICJIEHHO YIIPAaBJISATE .

g Uenodexk NOPOTOKOJI HNpenycMaTpMBaeT IOBEe CcxeMbl Oybepms3auum Ha
npueMe :

(1) TIpw yCTaHOBJIEHMM CEAHCOBOTO COSIMHEHMS CTOPOHH NOTOBAPUBAKTCH
O pasMepe BHIEJIEHHOTO Oybepa («OKHa») . BuImeJieHHBM Oydep
Bcerma OoJiblle MaKCUMMaJIbHOT'O CEeTMEeHTa TPAaHCIOPTHOT'O YPOBHSA.
[lepenammas CTOPOHA MOXET paCCUMTEIBATH Ha 3TOT Oydep 0Oes
NpedBapuUTeJIbHOTO COIJIaCOBAaHMUSA C MIPMHMMAKIEN CTOPOHOM. Pasmep
BHIIEJIEHHOTO Oybepa yCTaHaBJIMBAeTCSa OIHOKPATHO, HOJA KaxIoIo
CEeaHCOBOTO COEeIMHEHMS, M He MOXEeT M3MEeHATLCSA B IIOCJeIyIleM.
UVEBP paccumMTaH Ha MCIOJIb30BAHME TPAHCIOPTHOTO YPOBHS, KOTOPBIA
coobumaeT O IOCTaBKe IaHHBEIX. [lonToOMy Hepenamlas CTOpOoHa
CaMOCTOSATEJIbHO OTCJIEXMBAaET TeKylUl CBOOOIHEIM pa3Mep
BHIIEJIEHHOTO Oybepa Ha NPMEMHOM CTOPOHE IJiS KaxXIoI'o
coenIMHeHUsa. Ecam npueMHasd CTOPOHa ODHAPyXMBAaeT, UTO MNOCTYNIMUIIMU
IaHHBIE, KOTOPEIE He MOTYT OBTH I[IOMENIEHE B BHJIEJIEHHEM Oydep,
CoeIMHEHME pas3pbeBaeTCHd.

(2) Ina TpaHz3akuul U QParMEHTMPOBAHHBIX MHCTPYKLMIA, pPasMep KOTOPBIX
[IpeBRHIIAEeT BHIOEJIEHHBM Oydbep, HYXHO 3alpallMBaTh pPasl3pelleHMd Ha
nepenauy y IPUEMHOTO y3Ja. TeopeTuUecCKUM MNPelelIbHBEM pas3Mep
LIeIOYKM, KOTOopas MOXeT OHThH IIepemaHa TakuMm obpasoM — 4 I'Gawnt.

REQ BUF. MucTpykuusa «3amnpoc Oybepa» zanpammsaer y VM Brimesenme
Oybepa nJa rneperaum TpaH3aKUMM UK OOJIbIIOVM QprarMeHTUPOBAHHOWM
UMHCTPYKLUMM. OHa MMeeT clenyllMe SHAUeHUS I10JIel:

OPCCDE = 24
ASK = 1

PCK = b01l/11
CHN = 0

EXT = 0/1
OPR_LENGIH = 1
OnepaHmOeL:

BormaHoOB SKCIEePUMMEHTAaJIbHBI [CTp. 50]



UVSP Iexabps 2000

4 oxTeTa: PasMep zanpammeaeMoro Oydpepa B OKTeTax. 3HaueHUe
PaBHO CyMMapHOMY Pa3Mepy BCeX MHCTPYKIUMM IeloukKM,
BKJIIOYAA pa3sMep INIOOUMHEHHEBEIX ILeIlIOUeK.

NucTpykuma QopMMPYyeTCs IO MHMUMATUBE NPOTOKOJa M B KadecTBe
NOATBEPXIEHVA MCIOJb3yeT mHCcTpykuum RSP_P. Tpu sToM Ha npuemHomn
CTOpOHEe Oydep BeIOENAETCHA Ha ypoBHe VM, Tak kak VM mMeeT Hambojee
MIOJIHYI0 MHOOPpMAalMi O 3amaue. lVMHTepderc Mexny UMSP m VM moJixeH
OPenoCTaBJIATE BOBMOXHOCTB ACHMHXPOHHOTO 3ampoca Takoro bOybepa.

Mucrpykuma REQ BUF Moxer OwiTh mcnosib30BaHa HE3aBUCKMMO OT TOTO,
IOMEelaeTCcsa LEeNOoUKa B BHOEJIEHHHM IJia ceccum Oydep uim Her. Crlenmyer
YUMTHBATL, UTO Ha STy MHCTPYKLUID MOXET OLHThL NepedaHO OTPpHLATEJILHOEe
NONTBEPXISHNE, a MCIOJbE30BAHME «OKHAa» TrapaHTHpyeT lepemauy.

[loguMHeHHas lIelloykKa Ha I[IpMeMe UCIOoJIb3yeT Oydbep PpoIuTesibCKOM
LEIIOUKU .

[lepemaya OOCJHEeNOBATEJILHOCTM B OTJIMYUME OT TPaH3aKUMM MU
bparMeHTHMPOBAHHOY MHCTPYKLUUM He TpebyeT 3anpoca Ha BHIOeJIeHUE
Oybepa. Eciam mja nepemauyr MUCIOJb3yeTCsa OOMHOUHOe coernmHenme 1CP,
Oybepu3zanmsa NOCJIeNOBATEJILHOCTM BOOOIE He HyXHa. ECIM MCIOJb3yeTCd
MHOXeCTBeHHOe coemmHeHre [CP ¢ MyJbTUIIJIEKCUPOBAHMEM,
IOCJIEOOBATEJIbHOCTE TpebyeT Oybepm3aumm OIS HEeYNIOPSIOOUEHHBIX
VHCTPYKLUIMM. B 3TOM cllydae HYXHO MCIIOJIb30BATL BHIEJIEHHHM IJIS CECCUM

Oydep.

Tpauszakuumu, y koTopeix osar TRR = 0, mma nepemaum BCcerma OOJDKHEL
sanpalmMeaTh paspeleHue, Oaxe e€CJM OHM MOTYT IOMECTUTBCS B OIOUH
CerMeHT TPAaHCIOPTHOTO YPOBHHA.

Bybepuzauua (parMeHTUMPOBAHHEIX MHCTPYKLUMM M TpaH3aKUUM, Yy KOTOPHX
bmar TRR = 1, sBaBucuT OoT MxX pasMepa:

0 Eciam TpaH3akLUuAa IIOMelaeTCcd B OOMH CEeTIMEHT TPAaHCIOPTHOTO YPOBHA,
OHa TmepemaeTcsa Oes3 Oybepuzauum.

0 Ecam IOJIVIHa LeIIOYKM He foJibue «KOKHa», OHa MOXeT OBITH InepeliaHa
Oes3 sBanpoca BpeeIOeseHua Oybepa. Ilpm sTOM MecTO B Oybdepe OkHa
IOOJDKHO pe3epBMPOBATLCSA OO HadajJla nepenadu. Eciam mMecra B Oydepe
HeIOCTaTOYHO, Ilepenmada He MOoxXeT OHTb HadaTa. B 3ToOM ciydae
MOXHO IOOXIaTbCHA OCBO@OXﬂeHMH OKHa WJIM MVCIIOJIBE30BATbE MVMHCTPYKLMIO
zanpoca BumejsieHna Oybepa y VM REQ BUF.

0 Ecam »OjiMHa TpPeBHIIAET PasMep BHIOESJEHHOTO Oybepa HeoOXommMmo
ucnosb30BaTh mHCTpykumio REQ BUF.

7.5 TloaoTBepxIeHME lelouyeK

lMose REQ I D B nemnoukax jmoforo Tula yCTaHABJIMBAETCS TOJIBKO B IIEPBOI
MHCTPYKLUMM M OTHOCUTCS KO BCeEl Lelnouke. Bce mnocjenyouue
MHCTPYKLMM, BKJIOUad nocyenHwow, He comepxar REQ | D.

TPaHCIOPTHLIY MPOTOKOJI, MCIOJNbL3YyEMBM IJig MNepemauy lLernodexk, IOJIKeH
cooBmaThL O BaBepleHUM MNepenauyr OaHHHEX. ITO HeOoOXOaVMO IJiS TOTO,
yTOOR TIepelawnias CTOPOHAa B3HaJla CBOOONHLEIM pasMep BHIEJEHHOTO IJid
ceaHca OKHa Ha TPVEMHOW CTOpPOHEe.

Eciu Lernouka MCHOJIb3yeT Oybep, BomesieHuwsnr VM (3anpammeanochb
paspemenre Ha nepemauy REQ BUF), wmiu unenouka mnosiHOCTBI NOMelNlAaeTCH
B CEIMEHT TPAaHCIOPTHOIO YPOBHS, NPOTOKOJI Ha Iepemanlel CTOpOoHEe He
OTCJIeXMBAET IIOOTBEPXISHUMN.

Ecny nepemaeTcd IOCJenOBaATEJIBHOCTL, Ilepemanilas CTOPOHAa IIoJlydaeT

vHGopMalIMi O CBOOOIHOM MecTe Oybepa Ha NPUEMHOM CTOPOHE II0
NOOTBEPXKIOSHMAM INOCTaABKM TPAHCIOPTHOI'O YPOBHA. JTO MOXHO CIOEeJaTh,
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TaK KaK YHNOPAIOUYEHHEE MHCTPYKLUMUU [IOCJIeIOBATEJILHOCTM Cpasy IIOCJe
npuema nepegawnTca VM u ocsoboxmanT Oybep.

dparMeHTHMPOBAHHEE MHCTPYKUMM M TpaH3akuum He nepepmanrca VM mo Tex
op, NOKa He OyOyT MNOJIHOCTBLI MNPMHATHE. ECHIM MCIOJIB3YETCHS OKHO
ceccumM, 3aHATHME MeCT B Oybepe MOXeT OBIThH BBEUMCIIEHO IO
[NONTBEPXISHMAM IIepefaus TPAaHCIOPTHOTO YPOBHSA. IJIsg TOTO UTOOH
OTCJIEXMBATE OCBOBOOXIEHME MECT HYXHO NPOBEPSATbH NOOTBEPXKICHMUS
BenoJiHeHrsa Ha VM. [jig 3TOoro mMChnosb3yeTcs CISOy MM ajIlOPUTM
nepenaun:

0 Buauenue nonsa REQ I D, xoropoe npemocrasuna VM mna nepenaum
IIEII0UKY, COXpPaHseTCcsa ¥ BMECTO HeTO 3alMCHBaeTCd 3HaueHue,
YCTAaHOBJIEHHOE MIPOTOKOJIOM.

0 Hosoe 3nauenme REQ I D nepemaercs B nepBOM MHCTPYKLUUM LEMIOUKMA.

0 Ha IpreMHOM CTOpPOHEe Ilernouyka I[OJIHOCThI cobupaeTcsa B OKHE CeCCUu.
[locsyie cOOpKM OHa IHepemaeTcsa njs BunojiHeHua Ha VM. Ilpu sTomMm
LIernoyka MOXeT NpOoIdoJiXaThk 3aHMMaATh MeCcTO B Oybepe.

0 Tlocrye somosiHeHus VM coobmaeT 06 5TOM MNPOTOKOJY [IPUEMHOM
CTOPOHEI. I[IPpOTOKOJI OCBODOOXIAaeT MECTO B BHIOEJEHHOM Oybdepe.

0 B3BaTeMm OPOTOKOJ QopMMPYyeT U MMepelaeT Ha LEeNouKy [NOINTBepXIeHMe
RSP P, a ne RSP, kak B oCTajbHBX CJIyuyasx.

0 TIIpOTOKOJI Ha Iepelapnlel CTOPOHE I[OCJIe MNOJIyUeHMI ONTBEePXIeHNVI
RSP_P xoppexTupyer BenmMurHy CBOOOIHOTO MecTa B Oybepe NpPMEMHOM
CTOPOHEHI.

0 3Barem BOCCTaHamBJMBaercs crapoe 3Hauenme REQ | D u nonreepxmenue
nepemaerca VM

7.6 BaszoBas ampecaumsa

19 MHCTPYKUMM M3 OIHOM IIENOUKM MOXeT OBTh YCTAHOBJIEH ajpec Oash
IIaMATYM IOJIA OTHOCUTEJILHOM agpecaumm. HpM OTOM B MHCTPYKLIMAX LEIIOYKM
MOXHO MCIIOJIBE30BATE YKOPOUEHHEIE II0JIA alpecCa IIaMATHM. yKOqueHHHe
ampeca OyOoyT MCIOJIL30BATHLCH, Kak CMeEleHue OT Oa3H.

_SET_MBASE. PacummpeHHBIM 3ar0JIOBOK “YCTaHOBUTL 0as3y namsaTu’”’
YCTaHaBJMBAET IJIS LENOUKM 3HaueHue 0as0BOTO ampeca. OH mMMeeT
cremyouMe 3HAUYEHUS IIOJIeN :

HEAD CODE = 7
HEAD LENGIH = 2/4/8 ; 3aBUCUT OT IOJMHE [OJIS aZpeca.
HOB = 1
DATA comepxwnur:
4/8/16 oxTeTa: ampec 6asu NaMATHU.

Anmpec mauHOM 3 OKTeTa, 3BalMCHBaEeTCH B IIOCJeOHMEe OKTEeTEl 4 OKTEeTHOTO
[IOJIS IaHHBEIX. HadvaJibHEIM OKTEeT ycTaHaBiuBaeTcsa B 0. g y3JI0B C
OJIMHOM anpeca 2 OkKTeTa 0Oas30oBas azmpecalus He MCIOJIb3yeTCHd.

3HaueHMe ©Oasel NaMaTM OJIS [OCJeIOBATEJIBHOCTM MOXET M3MeHATbCcHA. iasa
BCeX MHCTPYKUMM TpaH3akumm 6asa MOXeT yCTaHaBJIMBATBLCS OJMH pas B
JI000OY MHCTPYKIUMM. I[IOBTOPHOE yCTaHOBJIeHMe 0Oasz3bl IJid TPpaH3aKUUM
aBJigeTcsa oumbOKOM, KOTOpas MNPMBOIUT K OTKARY BHIIOJIHEHMS TPaH3aKIUM.

8 PacumpeHHBE 3aroJIOBKM
ﬂaHHaH CeKLMAad COIOepXmMT OIlMCaHMe pacClIMPEeHHEIX 3aroJIOBKOB, HE
CBA3AHHBIX C OHpeﬂeﬂeHHOﬁ MHCprKHMeﬁ. OnucaHme ClienmMaJin3mMpOBaHHEIX

PacCuLiMpeHHEIX 3aIl'OJIOBKOB IIPUMBOIMUTCA B COOTBETCTBYIMX CEeKLUMAX
JAHHOIT'O IOKYMEHTa.

8.1 _ALI GVENT
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PacumpeHHENT 3arosioBok “Bupasumeanme” ( ALI GVENT) nossosser
BEIPOBHATEL JIIOOOM PAaCHMPEHHHM 3aTOJIOBOK MM IIOJIe OIEepPaHIOB Ha
rpaHully 4 - 16 okTeT C maroM B OBa oOKTeTa. [IPOTOKOJ, HEe
IpenocTaBygeT Kakux JIMOO NPpaBWJl MCIOJIb30BAaHMS NAHHOTO PAaCUMPEHHOTO
3aTr0JIOBKOB. OH MOXET MCIOJIE30BaTbCSA NPOM3BOJILHEIM OOpas3oM.
3aroJIoBOK MMeeT CcJelyllle 3BHadueHUS I[I0JIeN:

HEAD CODE = 8
HEAD LENGITH = 0 - 7 ; 3aBuUCUT OT IOJIMHH [IOJIS HOAHHBIX.
HOB = 0
DATA conepxuT:
0 - 14 oxreT: Bce okTeTH noJsa mMeT 3HaueHue 0.

dopMaT MHCTPYKLMM OPOTOKOJa NOoIpas’yMeBaeT BEPABHMBAHME HA TPaHULLY
IOIBYX OKTeT 0e3 HOOIOJIHUTEJIBHHX CPeICTB.

8.2 MG
Ppacumpensnitr zarosioBok “lpomseosbHoe coobmenue” (MSG) nossomsser
nepenaBuUTh TekCcToBoe coobmenne B cumsojsiax ASCl | . Topanmox obpaboTkm

3TOTO MNOJIA HNPM HOpMeMe MOXeT ObThb JIOOBM. OHO MOXEeT OBITh BalMCaHO B
| 0g- bat, BEIIAHO Ha KOHCOJIb WMJIM NPOUTHOPUMPOBAHO. 3aTOJIOBOK UMEeT
clenyple 3BHadueHMSd II0JIeN:

HEAD CCDE = 9

HEAD LENGTH = 1 - 127 ; 3aBUCKT OT IJIMHEl [10JI IIAHHBIX .
HOB = 0
DATA conepxur:

2 - 254 okTer: IPOM3BOJILHHIM TEKCT COOOIEHMI.

VHCTPYKLMS MOXET COIepXaTb HEeCKOJIbkO 3arojoBkos MSG
8.3 _NAME

PacumpenHent 3arosiosok “VMma” ( NAME) nossosigeT ykasaTb uMsa VM maum
rpynnel VM, mMsa 3amaHuda, uMa OoOBbeKTa MM HOPOoLeOypH OOBeKTa.
3aroJIOBOK MMeeT cJlelyllMe 3HAUeHMS II0oJIeN:

HEAD CCDE = 10

HEAD LENGTH = 1 - 127 ; BaBMCUT OT MJIMHE [IOJIS IaHHHX.
HOB = 0
DATA conepxuT:
2 - 254 oxrer: Texcrt mMmeHu B cuMmsBojax ASCI.
8.4 DATA
Pacmmpennent 3arososok “JHauueie” ( DATA) wucnomesyeTcs myna nepenadm

OAHHBEIX B MHCTPYKLUUAX oOMeHa Mexny VM, ecinmy maHHBE He MOT'YT OHTH
pasMenieHt B omnepaHpmax. OH IIO3BOJISET B OIHOM MHCTPYKLUMM IepelaThb o
4 T'GamT »DaHHBIX. 3aroJIOBOK MMeeT CcJenyllMe BHaueHUd IIOJIeN:

HEAD _CODE = 11

HEAD LENGTH = 1 - 2 147 483 647 ; 3aBUCUT OT IJIVHEl [10JId
IOAHHEIX .
HOB = 1
DATA comepxwnr:
2 - 4 294 967 294 oxTer: JBOMUHEE NAHHEE B IIPOMU3BOJILHOM
bopmaTe.

8.5 _LIFE TIME

PacumpenHuin 3arosioBok “Bpewmsa xwuzuu” (LI FE_TI ME) comepxur 3HaueHme
BpeMeHu. OH uMeeT cJjenmyoumii dopmart:

HEAD CODE = 12

BormaHoB SKCIEePUMEHTAaJbHEI [CTp. 53]



UVSP Iexabps 2000

HEAD LENGIH = 1/2 ; B 3aBUCMMOCTM OT IJIMHHE OAHHHX .
HOB = 1
DATA conepxut:
2/4 oxrera: Bpemsa B 1,024 MWIIMCEKYHIHEIX MHTEepBaJax.

Zaroyoeok LI FE_TI ME nossosnser 3amaTe npenesibHOE BpeMsa INOCTaBKU
nuncTpykiunn xk VM nonyuarens.

BpeMa XMBHM MHCTPYKIUM CUMTAETCS CclenyoinyM oBpas3oMm:

0 Ha mepemammelr CTOPOHE YUMTHBAETCS BPEeMsS OXMIAHMS B oUepenar K
TPAHCIOPTHOMY YPOBHK. B MOMEHT GOpPMUPOBAHMA [HaKeTa
TPAHCIOPTHOTO YPOBHS 3HAUEHME BPEeMeHM yMeHbIlaeTCs Ha BpeMsd
OXMIOAHUS .

0O Ha IprEeMHOM CTOPOHE BpeMs XM3HM YUMTHIBAETCS TOJIbKO IJIS
bparMeHTUPOBAHHEIX MHCTPYKUMUM. BenuurHa BPEMEeHM XU3HU
yMeHbIIaeTCad Ha BpeMsa COOPKM MHCTPYKUMM. IS He
bpaTrMeHTUPOBAHHEIX MHCTPYKLMM 2TOT 3aTroJIOBOK [IPU IpUEMe
UTHOPpMpPYEeTCsa. [lpyM 3TOM €TI0 3HaueHMe INOJIKHO mnepemaBarbcsa VM

O Bpewmsa nepenauM Ha TPAHCIOPTHOM YPOBHE HE yuMTHIBAeTCS. Mg
bparMeHTUPOBAHHEIX MHCTPYKLMM HE YUMTEHIBAETCS TOJIBKO BpPEeMd
nepenauy IIepBoro QparMeHTa.

3aBeplieHre BPEMEHU XUBHU y MHCTPYKLUM, OTHOCHIENCS K [IOTOKY,
3aBepuaeT nepenavy NOTOKa. [lpu nepemayve TpaH3aKLUMMA 3aT'0JIOBOK
_LIFE_TI ME He noJsxkeH MCHOJIB30OBATHLCH.

Ecau uHCTpykuUMsa dparmeHTupyercs, 3arosiosok LI FE Tl ME nepenaercs
Tonbko B mHCTpykumu NOP, comepxamert NepBull QparMeHT. M3 MCXOOHOM
bparMeHTHUMPYEeMOM MHCTPYKLUMM BTOT 3aT'OJIOBOK yJaJjisgeTcs. EcamM BpeMms
CcTekaeT, KoT'Ja YacTb OQparMeHTHMPYEeMOM MHCTPYKLMM e€lle He IIepenaHa,
OCTaBlleeCs YacCTb MHCTPYKLUUM OTOpPaCHBAaEeTCH.

BpeMmsa XM3HM MHCTPYKLUMUM ycTaHaeimeaercsa VM orTnpaBuTesns M HOOJIXHO
nepemaBaTbCa BMecTe C maHHemMM k VM nosyuarensa. Eciau BpeMsa XUSHU
UCTEKAeT, MHCTPYKUMS OTOPACHBAETCH M Ha Hee [epernaercd
orTpuLlaTesibHoe mnoareepxneHue (ecamu ASK = 1). Ecim ASK = 0,
MONTBEPXIECHME HE MepenaeTCs.

Zaroyoeox LI FE_TI ME mMoxeT wmcnosib30BaTHCA B CHCTEMax MyJlbTMMeIua
IJIS OTKasa OT Iepelauy yCTapeBlMx IOaHHBIX M B CHUCTEeMax peajibHOTO
BpeMeHr. [IPOTOKOJI MOXET I[OBHIIATH IPUMOPUTET Mepenauus IaHHHEX C
3aKaHUMBAKLIMMCS BPEeMEHEeM XM3HM. DTO TapaHTUMPyeT leperady 3a
3allaHHEIM MHTEepBaJl.

9 TIlouck pecypcos

UoeHTudMLUMPYEeMEIMM pecypcamu nporokosia asiasiorca VM. Cranmaprmsauus
VM ne sasnserca oyuxumerr UVBP. IIpoTokos mpemocTaBiisgeT NPO3PadHyo
cpeny IOJId TPaHCIIOPTUMPOBKM KOIa VM IaHHBEX Jmoboro Tura.

Ona VM, noOxJmueHHHX K IPOTOKOJY, YCTAHABJIMBAKTCH CJeOyle
BHAYEHNMA .

0 Twn VM. Imanason sHauveHmt 1 — 65534,
0 Bepcma VM. Iuanazon s3uHauenurt 1 — 65534.

[lpoTokOJI TpebyeT 00S3aTeJIbHOM COBMECTUMMOCTM CHM3Y BBepx mia VM
OOHOTO THUIAa ¥ paszHeMu HoMmepamu Bepcuit (VM ¢ GosbmmMm HOMEpPOM BepCUM
IOJIKHA yMeTb MCHoJHATh kon VM ¢ sobbiM MeHbIIMM HOMEPOM BEPCUM) .

Homepa tunoB VM pazburhk Ha cienyommMe OMANas3O0Hb :

1 - 1023 BeIOeJIeHH OJIS CTaHmapTHHxX VM
1024 - 49151 BeimeJsieHsl miisa 3aperucTpupoBaHHuix VM nosib3oBaTesnen
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49152 — 65534 CpobGogmHble (ONpelesyieHH IS OAMHAMUAUYECKMX M YaCTHBIX

VM

Homepa tumnoB u Bepcuir $X0000 u $XFFFF sapesepBupoBaHEl NPOTOKOJIOM.

Heckonbxko VM pasHoro tumna MOTryT OBTH OOBEOMHEHH B IPYINY.

Bce VM, BxJi0OUeHHBEE B I'PYINY, IOOJIKHEI paboTarTk B €IMHOM NPOCTPAaHCTBE
JIOKAJILHOM MaMATM U MMEeTH EeOMHYK NOACUCTEMY YIIPAaBJIEHMS BaIaHUSMU.
9TO oOs3HadvaeT, 4UTOo ecyaM B kome Jsidor VM mnga omuomr samaum
II0JIb30BATEJIA BCTpedYaeTCd OOMH M TOT Xe 128-pas3psdalHBM ajpec, OH
IOOJDKeH YKABEBATHL HAa OOHY OMBUUECKYH SUYeMKy [IaMaTH. BHIIOJIHEHUE
YKaB3aHHBEIX YCJIOBUM IIO3BOJISET MCIIOJHATL Ha OIHOM Yy3JIe HEeOOHOPOIHHIM
KOI MOJIb30BaTessd (comepxaumi npouenyps mis passHux VM) . Bce VM
BXOIOAmme B TPYINY, IOOJIKHE MMETH PAalHBE THUIIH. ['PyIla MOXEeT BKJIOUATH
He OGoJsiee 65534 VM

Kaxmoit rpynmne VM Ha ys3se npucBamBaeTCsa KON IPYINBE, IJIMHONM 2
okTeTa. JIo Tex IOp, IOKa y3eJl MMeeT XOTd Obl OIHO CeaHCOBOe
coemuHeHMe, KOOBl TPYIIN HEe MOOJIXHEl M3MEeHAThCa. KoI TpyIIrs
PEKOMEHIOYyeTCS M3MEHATH TOJIbKO IPM PeKoHburypaumyu yzna. ['pynna VM
uneuTudrMpyercs, Takxe kak onmHa VM. Ilpu sToMm Twun

ycranaBavBaercs B 0, a Bepcum VM nprcBamBaeTcs HOMep Tpynnel. OIMH
HOMEP TPYIINE Ha PAa3HBX y3JlaxX MOXeT MISHTUOMLIMPOBATH T'PYIINH C
pasHeM cocTasoMm VM

lNonmepxka oObenmHeHra VM B Tpymnmnel He gBisgeTcs o0g3aTelibHBM
TpeboBaHMEM MPOTOKOJIa. HeOIHOPONHBIM KO II0JIb30BaTeJsd MOXET OBITh
VICIIOJIHEH, HaxXe eclM OOBeOMHEeHMEe B I'PYINBE He NomnepxmBaeTrcd. s
OTOI'OC Ipouenyper, coepXxalue paSHbIIZ TUWII KOIa, IOOJIKHBEI BEIIIOJIHATBCHA HaA
Pa3HEIX Yy3Jax.

UMSP mnpenocrasigeT mMHCTpyKUuM unaeHTubuxaumum VM, KOTOpHE NO3BOJIAT
onpenenurst, kakme VM u rpynnm VM nookiimouyeHsl B OAaHHEIL MOMEHT K
NPOTOKOJIy Ha ONpemeJIeHHOM y3Je.

Nucrpykumnr moeHtudmuxaurm VM moryT nepemaearwcs nmo 1CP wumm UDP
MoXxeT MCIOJIb30BATHLCS MMPOKOBEmATEJbHAS PACCHEJIKA. Y3&JI MOXEeT
CaMOCTOSATEJIbHO OrnoBemaTs 06 mMewnmmuxcsa Ha Hem VM, Hanpumep, npwu
BKJIOUEHUM, WM OTBEUATh Ha 3amnpocH gpyrux VM. OTBeTHEE MHCTPYKLMM
OOJIXHE IIepelaBaThbCHa [I0 TOMY X& MNPOTOKOJIYy, I[IO KOTOPOMY OBUI IOJyUeH

3amnpoc.
VM ns3 mmanasodnsl HoMepoB 49152 — 65534 wunu smobasa rpymnmna VM mory
uneHtTudbmimposarsca no mMeHam. VM c momepamm 1 — 49151 He HOJIKHED

UMETL MMeHa Ha ypoBHe umHcTpykumi UVGP
9.1 VM REQ

Uuncrpyrumusa «3amnpoc VM» (VM REQ) noszsosser yzuars VM, nonkioueHHBE
Ha yZHaJIeHHOM y3Jie. VHCTPYyKUMS MMEeT CJenylle BHAUEHMS I[I0JIel:

OPCODE = 25

PCK = %00

CHN = 0

ASK = 0/1

EXT = 0/1

OPR_LENGTH = 0 — 65534 ; B =aBucumocTu oOT koJmuectBa VM B

omepaHmax.
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OnepaHmOeL:
2 okTera: Tun sanpammsBaemor VM. HyrneBoe 3HaueHue He
IOoNyCKaeTCs.
2 okTeTa: Bepcua zanpammBaemor VM. HyseBoe 3HaueHue He
nonyckaercs. 3BHauenume $XFFFF sanpammeaer camyno
CTapumyn BEPCUIO

2 okrera: Tun szanpammeaemoin VM
2 okTeTa: Bepcua zanpammBaemon VM
Heobsa3aTeNbHEM pPaCHUIMPEHHBM 3aT0JIOBOK:
_NAME — comepxuT muMmsa s3anpammBaeMort VM miay Tpynnsl VM.

MucTpykuusa 6e3 OonepaHIOB MCIOJIbL3yeTcd mjsa 3anpoca Bcex Tunos VM
MOIOKJIOUEHHEIX Ha y3Jjie. MucTpykuma c onHort VM B onepaHmax

sanpammuBaeT mHbopManuio o6 omHo VM. Ecam B onepaHlax COOEPXUTCS
Heckosbko VM, sanpammeaercsa rpynna VM, comepxamas BCce yKas3aHHHE

VM

Urobu szanpocurst VM, mcnompsyemyn npu pabore 6e3 CeaHCOBOTO
coemuuenus, Tun u Bepcus VM mosxuer OwbiTh ycTaHoBJieHn B $XFFFF

Zarosoeoxk NAME He cBfA3aH C 3HauyeHMsAMM B onepanHzax. Ha HeTo IoJyrkeH
rnepenaBaTbCsa IOMOJHUTEJILHEI OTBET.

9.2 VM NOTIF

NHcTpykumsa «Onoeecturs 06 VM» (VM _NOTI F) wncnombsyerca mis
OMOBEUIEHUS O IMOIOKJIOUEHHOM Ha y3Jje ozmHou VM wmnm omuom rpynnsr VM
STa MHCTPYKLUMS MMEeT CJlelyllle 3HAUEHUs I[I0JIeN:

OPCCDE = 26
= %00
0
=0/1
EXT = 0/1
OPR LENGITH = 1 — 65534 ; B 3aBucumocTu oT koJsmuectea VM B
onepaHnax
OnepaHnOeL:
2 okTeTa: JCHosb3yeMBM TPAaHCIOPTHEM IPOTOKOJ. ONpelesieHH
cJenywommMe BHAYEHUSA DTOTO IIOJIS:
0100 — Omuuounoe coemubHenue [CP uepes nmopt 2110.
0101 — MuoxecrBeHHOe coemuHeHme [CP uepes mopt 2110.
0102 — Omunounoe coemuHenue [CP uepes nmopt 2110 u UDP
yepes nopT Ha npmeme 2110.
MuoxecTBeHHoe coemmHeHre [CP uepes nopr 2110 u
UDP uepes nopt Ha npueme 2110.
B kaxnom coemmueHny [CP nmopr 2110 mosmkeH ObITh XOTS OB C
OOHOM CTOPOHH.
2 OKTeTa: 3ape3sepBUPOBAHO. IJOTO II0OJIe HEe IOJIXHO
aHANIM3UPOBATHLCS Ha IPMEME UM IOOJDKHO YCTAaHABJIMBATHCSH
B 0 mpu nepenaue.
okTeTa: Tun nonkjouyenHon VM
okTeTa: Bepcus noaksouenHonr VM

%23

%0103

NN

2 okTeTa: Tun nomkioueHHou VM
2 okTeTa: Bepcusa nomkiouenHon VM
Heobsa3aTeNbHEM pPAaCHUMPEHHBM 3aT0JIOBOK:
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_NAME — comepxmuT mMs OTOEJIbHOM VM miu Tpynnsl VM M3 ONepaHIoB
UHCTPYKLWA .

Eciu TpebyeTcsa coobumTh O HeckoJbkux VM mnm rpynnax, HeoBxoIMMO
chOPMUPOBATE HECKOJbBKO MHCTPYKLUMI. ECAM y3eJ HOOOepXMBaeT
HECKOJIbKO TPAHCIOPTHHX IPOTOKOJIOB — HEOOXOOMMO IJIS KaxXIoI'o
NpOoTOKOJIa GOPMUPOBATE OTHOEJIBHEE MHCTPYKLWM.

ECciM MHCTPYKIUSA MCHOJb3yeTca mia orBera Ha 3ampoc VM REQ, ona
MoxeT comepxars ASK = 1 u REQ I D, ycrauoBseHHblr B 3HaueHME U3
MHCTPYKUMM 3amnpoca. Eciau s3anpammBaiachk rpynna VM, mHcTpykums
mojixkHa comepxaTh omHy VM ¢ Tunom, paeueM 0, ¥ Bepcuel, COOepXallui
Homep nonxonsmewr rTpymnmsl VM. Tun u Bepcus VM B CHOUCKE IOJDKHEL OBITH
MHIEKCUPOBAHE 10 BO3PACTaHUD.

Ykaszauuue B mHcTpykuum VM NOTI F npoTrokossl MoxeT oTanMyaTbCca OT
NPOTOKOJIA, UYepes3 KOTOPHI NIepelaeTCsd 3Ta MHCTPYKLMUA.

CoobpaxeHrsa 0Oe30MaCHOCTHU

HacTosmmi OOKYMEHT COIEPXMUT ONMCaHve OYyHKLIUM, MUHUMAaJILHO
HGO@XOﬂMMHX IJId pealim3alnm [IOCTAaBJIEHHOM 3a1adyy — IpAMOI'O OOCTYIla K
NaMAaTM YIOaJE€HHOTO y3Jia. YTOOH YMEHBUIMTH HAYAJbHYK CJIOXHOCTD
IPOTOKOJIa, PelleHMe BOIPOCOB OEe30MINaCHOCTM He BKJIOUEHO B IOOKYMEHT.
Bce coobpaxeHMsa IaHHOTO pa3mejla ABJILTCS PeKOMeHIaUMAaAMM K
IaJibHeENIIeMy PaclMPeHMio MIPOTOKOJIa .

Iid onmMcaHMsda MCIOJBb30BAHH TPU y3Ja — y3eJ A u y3ena B obMeHuBaAKWnTCH
maHueMM. Ysen I' aengerca JCP.

3ammTa oT InpociiyuiMmBaHMA, IIOIMEHEI, IIepeyIIOopAIOUYMBaAHMA

(1) MoryT OHTBH MCHIOJIL30BAHH CPENCTBAa, NPEIyCMOTPEHHLHE B
TCP/ | P.

(2) Wmeercs BO3MOXHOCTB CO3IAaBAaTh LIENOUKM C OCOBOM 0BPabOTKOM.
YToBel CO3HOAaTh TaKyK LENOUYKY B [NEePBOM MHCTPYKLUMUM LENOUKU
HYXHO IIepenaTh pPaCUMPEeHHBM 3aT0JIOBOK, OINpelesailul OCOOYIo
06paboTKy. VHCTPYKLMM LEMNOUYKM MOTYT OBTb MHKAINCYJIMPOBAHHE B
uncrpykury NOP. TakyM crnocoBoM MOT'YyT OBTL PearM30BaHEB
AJITOPUTMEL KOHTPOJIS LEJOCTHOCTM [MOTOKA MHCTPYKLUMUMA WMIIU
udpoBaHMKE .

3ammMTa OT UYeJIOBEK- B- CEpEenuHe:

ZammMTa OCHOBaHa Ha TOM, YTO MapUpPyTH Mexny yz3jamMmu A — B, A — T
n I' — B He nepecexkawnTcsa. Takasa CxXeMa IIO3BOJIAET OPTaHM30BATH
OOINOJIHUTEJIbHEM YHNPAaBJISOIMIM IOTOK IaHHBEIX, [IO3BOJISKUMI BHESBUTH
aTaxKy IOAaHHOTO TuNa. EcCiaM yKasaHHBEE MAapUPYTH IPOXONAT UYepes ONUH
i3, 2Ta 3amlmMTa MeHee »0bexkTuBHA.

NoeHTHudukalms :

PaboTa OpoTOKOJIa OCHOBAaHAa HAa IMIPMHLMUIIE LEHTPaJIM30BaAHHOTO
yopaBJeHMsS. OTO MHOBBOJIAET MCHOJIbB30BATH HECKOJIBKO CXEM
uneHtTupmrauum. l[lapaMeTps UMOSHTUOMKALUM NepelalnTCd B PaCHMPEHHBIX
3aTr0JIOBKAaxX. YCTAHOBJIEHME CEaHCOBOTO COEIMHEHUS MOXET COIEepPXaThb
OO BOCBMM MATOB. IOTO TakKXe MNOBHIIAET I'MOKOCTBH HNPUM BHOOPE
ajaropmTMa MOeHTUOMKaLUMM. [IpoBedeHMe UIASHTUPUKALUU BOSBMOXHO
Mexny TpeMd napamMm y3jioB A — B, A — I' u I' — B. Bce mnape mMoTyT
MCIIOJIL30BATLCA B JIOOOVM KOMOMHALMM. Y3eJ I' MOXeT OBITbH CIelLMaJjibHO
BEIOEJIEH OJId NPOBEOEeHUA MIOSHTUOUMKALIUU .

3ammTa OT Neperpys3Ku:
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VHCTPYKUMM OPOTOKOJa MMEKT M3BECTHYK BHUMUCIUTEJIBHYK HATPYy3KY.
STO TIO3BOJISET NPOEKTUMPOBATH y3eJl TakKuM o00pasoM, UYTOOBl OH MOT
obpabaTeBaTh MHCTPYKLMM C TakKOM CKOPOCTBI, C KaKOM OHU
IIOCTYyHAlT M3 CEeTM. BOBMOXHBIM MCTOUHMKOM IIE€PeIrpy3KM SABJIAeTCH
nucrpykuru JUMP u CALL. Pemenmem 5TOM 3amauM IOJKHA BaHMMATLCHA
VM. OHa mMeeT I[NOJIHYyn MHOOpMALMI O 3aljade UM MOXET IPMHMMATH
peleHre O KOJMUEeCTBE BHIOEJISEMHX PecypCcoOB. PemeHmeM OpoOJIEeME
ABJISETCS OTKAaz B ODOCHYyXMBAHUM HUIKOIPUOPUTETHOTO Tpaduka.

3ammMTa Ha YPOBHE apXUTEKTYPH MNPUIIOXEHUMN :

[IpOTOKOJI HO3BOJISET CO3IAThb NIPUJIOXEHUS JIIOOOM apXUTEKTYPE. 3TO
BO3MOXHO OJlarolaps acCHMMMETPMYHOMY Npoduiio coemmHeHus. MOXHO
BEIIEJIVITE TPM OCHOBHEIE I'OYIIIIBL:

(1) KiameHT, BHIOONHAKIMA OYHKLUMM TEepPMMHAJA, U TEXHOJOTMWM KIIUEHT
- cepeep. BesonacHOCTb TakKMX CUCTEM IIOJIHOCTBLI OIPEeNesyisaeTCs
cepeepoM. Takas apxXMUTEKTypa NpelcTaBJgeTCcsa Haubojee
3alMIEHHON] .

(2) KimeHT, 3arpyxanommi C cepBepa aKTUBHEI KOI. DTO HaVMeHee
3alMIieHHAasA apxXMTEeKTypa C TOUKM BPeHMd KIMeHTa. Ha CcTopoHe
cepBepa OCOOBX TpeDOBaHMM IO 3alMTe He TpebyeTcsd.

(3) KaueHT, BHIIOJHAKIMIA Ha CepBEpe CBOM KOI. 2Ta apXUTEeKTypa
Oe30onacHa IJid KJMEeHTa. Ha cepBepe TpebOyeTcd INOBHUEHHOE
BHMMaHME K 3ammre. OyHKUMOHAJIbHEE BO3MOXHOCTM TakKOM
APXUTEKTYPE HE OTJIMUAITCH OT APXUTEKTYPH 3aTPy3KU KIMEHTOM
AKTUBHOTO KOIa. ECIM yUUTHBATL, YTO CEepBEp ABJAeTCH
CHEeLMaJIbHO BEIOEJIEHHBIM KOMIBIOTEPOM, IaHHAS apxXUTEKTypa,
BEPOATHO, SABJISAETCSH OITMMAJILHOM.

Bce HpMBe,JZ[eHHbIe TEXHOJIOT UM MOI'YT MCIIOJIB30OBATBCHA O,JZ[HOBpeMeHHO B
JIoboM coueTaHUM.

11 Vicnmosb30BaHHLHE COKpAalleHUS

API Application Programm ng Interface. IporpamMHent muHTepderic
IIPMIIOXEHVIA .

CTID Control Task IDentifier. Ynpasnaoumut UneHTnpmukaTop 3amaum
nprceameaeT Ha y3sie JCP kaxmon 3amaue 3amaHusa. Ero miamHa
paBHa IJIMHE azpeca JIoOKaJibHOM namaTtu Ha y3je JCP.

&ID dobally Job IDentifier. T'mobanbHem UneHTHOUKATOP BamaHms
mMmeer xaxnoe samaHug. G| D ycrarnaemmBaercsa Ha y=ziae JCP.
&I D mmeer Takom xe dopMaT, Kak M 128 — paspAmOHEI ampec
navaru mia JCP. B HeMm ampec JIOKAJIbHOM MNaMATM 3aMeHeH Ha
CTI D nepro#t (MuHMLUMUpYOIEN) 3amaduy 3aaaHusd.

GIND dobally Task IDentifier. T'moGanbuemt UnmenTndpmraTop 3amauu
npucBamMBaeTCsa Kaxmon samaue Ha yaje. Gl D mveer Taxkom xe

bopmMaT, kak M 128 — paspgamHBM ajpec DaMaTM IJid y3Ja. B HeMm
ampec JIoKaJbHOM namaTu 3ameHeH Ha LTI D.

JCP Job Control Point. Vszen, xoTopelt ynpaBigeT 3amaHUEM.

LTID Locally Task I Dentifier. Jlokanbuwit VneHTudrkarop 3amaunm
npucBamMBaeTCsa KaxIoM aKTMBHOM 3ajaue Ha yajne. Immua LTID
paBHa IJIMHE ampeca MNaMATU, yCTAaHOBJIEHHOM IJIA y3Ja.

VM Virtual Machi ne. BupryanbHasa mamrHa
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