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1. no4eMy e~e ~1~H HOB~~ npOTOKon? 8 COOTBeTCT8~~ C CeM~ypos
He80H MOAenbiO apx~TeKTYP~ OTKPbiTbiX C~CTeM HemAYHaPOAHOH opraHVI
aa~VIVI CTaHAaPT08 /l/ ~H$OpMa~~OHHOMY KaHany MemMaWVIHHOi1 CBR3~ 
OT8e4aeT BTopoi1 yposeHb. OH nocTa8nReT ycnyrVI AnR 8~wenema~ero 

TpaHCnOpTHOrO YP08HR ~ nOflb3yeTCR cpeACT8aMVI nema~ero nOA HVIM 
$VJ3~4eCKOrO YP08HR. 

0CH08H~e ~YHK~~VI npOTOKOfla YP08HR ~H$OpMa~VIOHHOrO KaHana 
/eM., Hanp~Mep,/2/ I TaKos~: 8~nonHeH~e ~HVI~VIanVIaa~~~ KaHana 
VI npeKpa~eHVIe ero pa6oT~; ynaKOBKa nepeAa8aeMbiX AaHH~x 8 KaAPbl 
VI pacnaKOBKa ~x 8 npo~ecce np~eMa; o6MeH ynpa8nRJO~~MVI KaApaM~ 

c ~enbJO nOAAepmaH~.R pa6oTocnoco6HocT~ KaHana; o6ecne4eHVIe npo
apa4HOCTVI VIH$OpMa~~OHHOrO KaHana, T.e. 803MO)l(H0CTVI 8Kn~4aTb 

8 nepeAaBaeM~e AaHH~e n106~e KOAOB~e KOM6VIHaUVI~; o6ecne4eHVIe 
CPeACT8 AnR 06HapymeHVJR VICKameH~i1, B03HVIKa~VIX 8 npo~ecce TpaHc
nopT~P08K~ ~H$OpMaUVIVI no $~3~4eCKOMY KaHany, VI npo~eAYP An.R VIX 

~cnpa8neH~R; ynpa8neH~e noToKoM KaAPOB 8 KaHane ~ o6ecne4eHVIe 
CVIHXPOH~3aUVI~j ynpasneH~e $~3~4eCK~M KaHanoM, pa6oTa~~M, Ha
np~Mep, 8 nonyAynneKCHOM pem~Me. 

K HacToR~eMy 8PeMeH~ pa3pa6oTaH ~en~i1 PRA npoToKono8 VIH$op-
... ~"'A,.U.Juro.r-A v~u~n:3 rnn~PMn::::.-:a\.JnlA vn::.rrlAwnlA rT;=tn nnnTnl<nn RSr. 

$~~M~I IBM /3/. l!l~poKo ~3Be~THa.R csOVIM~ Man~M~ 38M. $VIPMa DEC paa
pa6oTana npoToKon DDCrw/ 4/. KaK cTaHAaPT~i1 cei14ac s MV1posoi1 
npaKTVIKe paccMaTp~saeTC.R npoToKon HDLC, OTBe4aJO~VIi1 BTopoMy ypo8-
HIO peKOMeHAau~~ MKKTT X.25' 51 • noRBVInVICb VIHTerpaflbH~e M~Kpocxe
M~, peanVJ3Y~~e OTAenbH~e 3neMeHT~ npOTOKOn08 ~H$OpMaUVIOHHOrO 
KaHana 161. 

Kaaanocb 6~, s~6op sen~K, ~ HeT cM~cna paapa6aT~BaTb He4TO 
H080e. 0AHaKO KOrAa M~ np~cTynVJnVJ 8 1981 r. K C03AaHVIIO nporpaM
MHOrO o6ecne4eHVJ.R ceTVJ 38M SONET 171, To cTonKHynVJCb co cneAY~VJM 
nonomeHVJeM se~ei1. 

"npoTOKOnbH~e" MVIKpocxeM~ Hawei1 npoM~wneHHOCTbiO noKa e~e 
He BblnycKanVJCb. AflR opraHVJ3aUVJVI MemMaWVIHHOH CBR3VI VICnonb3yeM~X 

B H3MepVITenbHOM ~eHTpe na6opaTOPVIVI Hei1TpOHHOi1 $VJ3VIKVI 191 38M 
TVJna CM-3, Ct1-4, MERA-60, PDP-II e AaHHOM cny4ae 6~nVJ AOCTY:lHbl 
TOnbKO nocneA08aTenbHble aC~HXPOHH~e VIHTep<!Jei1Cbl, 8blnOnHRIOU\VIe 
Ha $~3VJ4eCKOM ypOBHe VJepapXVIVI npOTOKOn08 no6ai1T08YIO nepeAa4y 
s AYnneKCHOM VJnVJ nonyAynneKcHoM pemVJMax 6ea nDAT8epmAeHVJR o npVJ
eMe. l(a)l(Abli1 6ai1T annapaTHO ADnonHReTcR npVJ nepeAa4e 6VJTOM 4eT
HOCT~, npVJ np~eMe 3TOT 6VJT /TaKme annapaTHO/ YAanReTc.R. CKo
pocTb B flVIHVIVI C8R3VI Ha AOCTynH~X HaM VIHTep$ei1cax B03MOmHa AD 
9600 6oA. TaKOMY VJHTep<!Jei1cy cooTseTcTsyeT 6noK DL-11 $VJPM~ DEcfB/ 
8 nepsoM 8apVJaHTe ceTVJ SONET npVJXOAVJnocb VJcnonb3o8aTb TonbKO 
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ni1HI111 CBRSI1 Tl1na T04Ka-T04Ka, AnR KOTOp~X HeT Heo6XOAHMOCTH 
HMeTb B npOTOKOne cpeACTBa aApeca~I1H CTaH~H~. 

npi1CTynaR K HaWHM npo6neMaM, Mbl He pacnonaranH nOAXOAR~e~ npo
rpaMMHO~ pean11sa~11e~ KaKoro-nl16o npl1eMneMoro npoToKona HH$OpMa
~HOHHoro KaHana. A SHa411T, BOSHHK eonpoc: KaKo~ npoTOKon BSRTb 
AnR pean11sa~H11? 

npoTOKOn BSC nORBHnCR OAH11M 11S nepe~x. OH HCnOnbsyeTCR H no
HbiHe. 0TAaBaR AOn>KHOe BKnaAY BSC a paSBHTHe npoToKonoe eoo6~e, 
M~ Bce-TaKH cpasy >~e OT Hero OTKasani1Cb. BSC YA06eH AnR nepe
CblnKI1 TeKCTOB~X AaHHbiX, HaM >Ke He06XOA11MO B OCHOBHOM pa6oTaTb 
CO cneKTPOMeTp114eCKO~ HH$OpMa~He~, T.e. ABOI14H~MH AaHH~MI1. AnR 
o6ecne4eHI1R npospa4HOCTI1 KaHana BSC 11CnonbsyeT TeXHI1KY ecTaBKH 
)~1110B (byte stuffing), 4TO nopO>KAaeT 6onbWHe HaKnaAH~e pacXOAbl 
Ha pa6oTy caMoro npoToKona. 

Jly4We B 3TOM CMbiCne BblrnRA11T npoTOKOn DDCMP. npospa4HOCTb 
KaHana B HeM 06ecne411BaeTCR C4eT4HKOM 6a~TOB, 4TO CHI1>KaeT Ha
KflaAH~e pacXOA~ no cpaeHeHI1~ c TeXHHKO~ ecTaBKH 6a~TOB. Ho sa~ 
ronO~OK KaApa Y 3TOrO npOTOKOna COCTOI1T 11S BOCbMH 6a~TOB, AnR 
HaWel1 CI1Tya~l111 OH npeACTaBnReTCR HeCKOnbKO YTR>KeneHH~M. 

5onbWMe C11MnaTI111 M~ 11Cn~T~Banl1 K 611TOpl1eHTHPOBaHHOMY npo
TOKOny HDLC, 6onee MonOAOMY 11 nonb3Y~~eMycR nonynApHOCTb~ /IO/ 
0H 11MeeT Tpex6a~TOB~~ SaronOBOK KaApa ~ MMHI1ManbH~e HaKnaAH~e 

paCXOA~ Sa C4eT 11CnOnbSOBaHI1R AnR o6ecne4eHHR npospa4HOCTI1 Ka
Hana TeXHHKH BCTaBKH 6HTOB (bit stuffing). Ho BOT 3TOT nocneAH11~ 
MOMeHT B C04eTaHHH C Haill11MH no nPHPOAe CBOeH 6a~TOpl1eHTI1POBaH
H~MM 11HTep$e~CaM11 Tl1na DL-11 CTan OCHOBH~M npenRTCTBHeM Ha nYTI1 
peam1sa~a.n1 nporoKona HDLC, nocKonbKY ecTaBKY 6HTOB npHwnocb 6bl 
B~nonHRTb nporpaMMHO, 4TO npeACTaBnReTCR BeCbMa HCKYCCTBeHH~M. 

E~e OAHO coo6pameHHe, noenHRewee Ha peweHHe paspa6oTaTb Ho
B~~ npOTOKOn,SaKniD4aeTCR B TOM,4TO Ha ypOBHe HH$OpMa~HOHHOrO Ka
Hana CeTeBO~ HepapXI111 npOTOKOnOB B OAHO~ 11 TO~ >Ke CeTI1 BOSMO>KHa 
pa6oTa HeCKOnbKI1X paSni14H~X npOTOKOnOB HH$OpMa~I10HHOrO KaHana 

u ' nOCKOnbKY AeHCTBHe TaKOro npOTOKOna B MSBeCTHOM CMbiCne nOKanb-
HO 11 pacnpOCTpaHReTCR, KaK npaBHnO, Ha ABa CMe>KH~X B CeTH y3na. 

no 3TI1M npi1411HaM M~ pa3pa6oTanl1 CBO~ npOTOKOn HH$OpMa~I10HHOrO 
KaHana 11 Ha3eanl1 ero ASTRA ( coKpa~eHI1e oT Asynchronous Trans
mission). np11 ero paspa6oTKe M~ on11pan11cb Ha on~T npoToKonoa 
DDCMP 11 HDLC. B HacToR~e~ ny6n11Ka~1111 AaeTCR o6~ee onMcaHII!e 3To
ro npoTOKona. 

2. OcHOBHble xapaKTepHCTII!KII!. npoTOKOn ASTRA RBnReTCR 6a~T
Opl1eHTII!POBaHH~M npoTOKOnOM, a ero Ha3BaHHe OTpamaeT TOT $aKT, 
4TO OH npeAHaSHa4eH AnR 11CnOnbSOBaHII!R C aCI1HXPOHH~MI1 nocneAOBa
TenbH~MII! $1ASI14eCKI1MI1 KaHanaMM CBRSI1 Tl1na T04Ka-T04Ka. Q6e CTo
POH~ /cTaH~1111/ ABYXT04e4HOrO $113114eCKOrO KaHana CBRSI1 paBHOnpae
H~, T.e. npoTOKon nonHOCTbO CII!MMeTpl14eH. OH MO>KeT pa6oTaTb KaK 
B AYnneKCHOM, TaK 11 a nonyAynneKCHOM pe>KHMax. 
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<!JopMaTbl Ka,[l.pOB. 

CTpyKTYPHO~ eAI1HI1~e~ 11H$OPMa-
4HH, npi1HRTO~ B npOTOKOne, RB
nReTCR KaAP· Hcnonb3Y~TcR KaAP~ 

ABYX THnoe: 11H$opMa~HOHH~e /11n11 
KaAPbl AaHH~X/ II! ynpaenR~I1e 
/11n11 KoMaHAH~e/. KaAP~ AaHH~x -
3TO Co6CTBeHHO nepeHOC411KI1 nones
HO~ 11H$OpMa~l111, a ynpaBnR~~I1e 

KaAP~ cny>KaT AnR noAAepmaHI1R 
pa6oT~ npoToKona. Ka>KA~~ KaAP 
11MeeT 4eT~pex6a~TOB~~ 3aronoeoK 
II! COCTOR~I1~ MS ABYX 6a~TOB xeoc
TOBI1K KOHTpOnbHO~ CYMM~ /eM. 
p111c. a/. KoHrponbHaR cyMMa noA
C411T~eaeTcR AnA ecero KaApa 
11 cny>K11T AnR 06Hapy>KeHI1R OW1160K, 
B03HI1Ka~~MX 8 pesynbTaTe 11CKa
>KeHI1~ a KaHane, norep11 6a~roa 
II! T.n. npoTOKOn He CTaBI1T >Kecr
KI1X rpe6oaaHI1~ Ha cnoco6 $opM11-
poaaHI1R KOHTpOnbHO~ CYMM~. 3TO 
Mo>KeT 6b1Tb npocTaR cyMMa, noA
C411T~aaeMaR nocneAoBaTenbH~M 

cnomeHHeM 6a~TOB KaApa 6e3 y4e
wecTHaA~aTM6Hroeo~ paSPRAHO~ 

CeTKe, 11n11 ~HKnl14eCKaR CYMMa, nony4aeMaR no KaKOMy-ni1UO llUJIIIIHU
MY. BamHo n11wb, 4T06bl npo~ecc~, pean113y~~11e nporoKon ASTRA Ha 
o60I1X KpaRX OAHOrO ABYXT04e4HOrO KaHana, np11AeP>KI1Bani1Cb OAHOrO 
11 roro me cnoco6a $DPMI1poeaHI1R 3TO~ npoeepR~e~ nocneAoearenb
HOCTH. Pa6oTa npOTOKOna np11 Hanl141111 OW1160K Oni1CaHa B pa3Aene 8, 
$opMaT~ KaAPOB npeACTaBneH~ B paSAene 3. 

npospa4HOCTb MH$OpMa~I10HHOrO KaHana AOCTI1raeTCA Sa C4eT 
npi1CYTCTBI1A a saronoaKe KaApa AaHH~x onpeAeneHHO~ Ani1Hbl nonA AaH
HbiX. nocKOnbKY AnA 3TOM ~enH B saronoeKe OTBOAATCR ABa 6a~Ta, 
TO MaKCI1ManbHaR An11Ha nonA AaHHbiX OAHOrO KaApa COCTaBnAeT 65535 
6a~TOB. 

B pa6oTe npoToKona pasnl14a~TCR TPI1 $ashr: coeA11HeHI1e /aKTI1BH-
sa411A 11H$OpMa4110HHOrO KaHana/; o6MeH AaHHbiMI1 /aKTI1BHOe COCTOA
HI1e/; pa3oeA11HeHI1e /nepeXOA B HeaKT11BHOe COCTOAHMe/. 

3anpOC Ha COeA11HeHMe noc~naeT Ta CTOpOHa 11H$OpMa~110HHOrO Ka
Hana,y KOTOpO~ nOAB11ni1Cb AaHH~e AnR nepeAa411 B TO BpeMA, KOrAa 
OHa C411TaeT KaHan HeaKTI1BH~M. 8TopaR CTOPOHa OTBe4aeT Ha 3anpOC, 
11 o6e OHI1 yCTaHaBni1Ba~T aKT11BHOe COCTORHI1e KaHana, nocne 4erO 
npOI1SBOA11TCA nepec~nKa AaHH~X. npoTOKOn B COCTOAHII!I1 nepe~TI1 
K HopManbHO~ pa6oTe 11 a rex cny4aAx, KOrAa o6e CTOPOH~ "nomena
nl-111 BO~TI1 B KOHTaKT OAHOBpeMeHHO, IAnH OAHa 11S HI!! X X04eT Boc
CTaHOBMTb COeA11HeHI1e, yTepAHHOe, HanpMMep, 113-sa KpaTKOBpeMeH
HOrO c6poca ni1TaHI1R Ha 3TO~ CTOPOHe. 
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npH OfiMeHe AaHH~MH Ha KamA~~ npHHHT~~ KaAP Tpe6yeTeH nOATBepm
AeHHe. KaAP AaHHbiX e4HTaeTeH nepeAaHH~M TOnbKO noene nony4eHHH 
noATBep>KAeHHH o ero npasHnbHOM npHeMe. noATBePmAeHHe o npasHnb
HOM npHeMe MomeT 6b1Tb OTnpasneHo nH6o e noMOI!lbl0 enel\HanbHoro 
ynpasnH~IIlero KaApa, nH6o s aaronosKe seTpe4Horo HH$OpMal\HOHHo-
ro KaApa, eenH Y eTOPOHbl, OT KOTOPOH Tpe6yeTeH nOATBepmAeHHe, 
eeTb AaHH~e, noAnema111He nepeAa4e. 

noATBepmAeHHH Ha KamAbl~ KaAP He3aMeAnHTenbHO He Tpe6yeTeH -
B03MO}!{Ha noeblnKa nOATBepmAeHHH 1.\enoH rpynn~ KaAPOB, 4TO noa
BOnReT ysenH4HTb nponyeKHY~ enoeofiHOeTb HH$OpMal\HOHHOrO KaHana. 
4To6bl H36emaTb nyTaHHI.\bl B TaKO~ eHTYal\HH, AnR HAeHTH$HKal\HH 
HH$OpMal\HOHH~X KaAPOB Henonb3yeTeR HX l\HKnH4eeKaR HyMepal\HR no 
MOAYn~ 8. 3TO 03Ha4aeT, 4TO MOmHO, He OmHAaR HeMeAneHHOrO nOAT
sepmAeHHR, oTnpasHTb s KaHan AO eeMH KaAPOB AaHHbiX. YnpasnR~IIlHe 

KaAP~ He HYMepy~TeR. 
.QnR HeKn~4eHHR 113aBHeaHH~ 11 KaHana Henonb3Y~TeR eTopomeBble 

speMeHH~e HHTepsan~ /HnH Ta~M-ayT~/. _ 
npH nony4eHHH HeKameHHOrO KaApa /OWH6Ka no KOHTpOnbHO~ eyMMe, 

HeAOnyeTHMaR KOMaHAa, HenpaBHnbH~~ $OpMaT KaApa H T.n./ B KaHan 
BbiAaeTeR ynpaenR~IIlH~ KaAP OTKa3a OT KaApa e yKa3aHHeM npH4HH~ 
OTKaaa, a npHHRT~~ e HeKameHHeM KaAP s~6pae~eaeTeR. BoeeTaHos
neHHe nospemAeHHbiX KaAPOB BblnOnHReTeR e nOMOIIlbiO HX noBTOPHO~ 
nepeAa4H. noTepR s peaynbTaTe HeKameHHH omHAaeMoro ynpasnR~ero 
KaApa o6HapymHsaeTeR e noMOI!lbl0 Ta~M-ayTa. 

BeneAeTBHe HeKameHHR KaAPOB B KaHane MOmeT 6~Tb noTepHHa no-
v~""" ...... """" ,.,,,,..., ..... _,,, ...... _,,,..... n ...... ............ .-..-----··----····- -----··--. ·-~r-- --· • -· •• •• ~r- ...,, •• ,_..,...,, ''"' • M4 •~• ....,..,.. ...,_ ......... I ""'""'""""'""'''"Ill II .... '"" I VI'\.V.,II 1'1""'1 IV.IIg 

3yeT enel\HanbHYIO eHHXpOHM3MPY~Y~ noeneAOBaTenbHOeTb /eM. paa
Aen 5/. no6a~TOBaR M no6MTOBaR eHHXpOHH3al\HR oeyl!leeTBnReTeR an
napaTHO finOKOM noeneAOBaTenbHOrO aeHHXpOHHOrO HHTep¢e~ea. 

npH HeofiXOAMMOeTH BblnonHMTb pa3beAMHeHHe eBR3H nomenaBWaH 
3TOrO eTOpOHa BbiAaeT B KaHan eOOTBeTeTBY~Y~ KOMaHAY /eM. paa
Aen 4/ H nepeXOAHT B HeaKTMBHOe eOeTORHHe. 

.QnR ynpasneHMR nOTOKOM KaAPOB B HH$OpMal\MOHHOM KaHane nOKa 
OKaaanoeb AOeTaT04HO KOMaHA~ OTKa3a no npH4HHe OTeyTeTBMH npMeM
HOro 6y¢epa, KOTOpaR HBnReTeR AnR nepeAa~~~~e~ eTOpOH~ npMrnawe
HMeM K noBTOPHOH nepeAa4e OTBeprHYTOro KaApa B 6YAYI!leM. npH 
Heo6XOAMMOeTM AnR 3TO~ 1.\enM MOryT 6~Tb BBeAeHbl KOMaHA~ THna 
"3aHRT 11 M 11Cso6oAeH 11

, 4TO nerKO MOmHO eAenaTb, TaK KaK eyl!leeT
BYIOT He3aHRTble KOA~ KOMaHA /eM. pa3Aen 3/. 

3. ¢opMaT~ KaAPOB. KaK BMAHO H3 pMe. a, MH$OpMal\HOHH~~ K~AP 
eoeTOMT M3 Tpex none~; 3aronOBKa, AaHH~X H KOHTpOnbHOH eyMM~. 

B ynpasnR~eM KaApe none AaHH~X OTeyTeTByeT. 
3aronOBKM KaAPOB 060HX TMnOB /pMe. 6 M s/ Ha4MHa~TeR 6a~

TOM, eoAepmal!lMM KOA Ha4ana aaronoeKa SOH /eoebMepM4HOe 3Ha4eHMe 
201/. $opMaT aaronosKa KaApa AaHH~x noKa3aH Ha pMe.6, a aaro
nosKa KOMaHAHOrO KaApa - Ha pMe.B. CTapwM~ pa3PRA BTOpOro 
6a~Ta aaronoeKa onpeAenReT TMn KaApa: ero eAMHH4Hoe 3Ha4eHHe 
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HHAMI.\HpyeT KaAP AaHH~x, a Hynesoe - KaAP ynpasnR~IIlH~. CneAYIOIIIM~ 

fiMT BTOpOrO fiaHTa B 3aronOBKaX KaAPOB 060MX THnOB 3ape3epBHPOBaH 
AnR 6YAYI!lero Henonb30BaHMR. 

BTopo~ 6a~T MH$opMal\HOHHOro KaApa HeeeT ABa HOMepa, 3aAaBae
MbiX Tpex6HTOB~MH nonRMH: nOPRAKOBbl~ HOMep eaMoro nepeAaBaeMOro 
KaAPa AaHHbiX H HOMep noeneAHero npasMnbHO npHHHTOrO MH$OpMal\HOH
HOrO KaApa, KOTOpbl~ nOATBePmAaeT npaBHnbHOeTb npMeMa eeex KaA
pOB AaHHbiX ennoTb AO yKaaaHHoro HOMepa. Aanee s aaronoeKe MH
¢opMal\MOHHoro KaApa eneAyeT AByx6aHTosoe none AnMHbl, onpeAenR~

I!lee 4Meno 6a~TOB s none AaHHbiX. 
Bo BTOPOM 6aHTe ynpaenR~I!lero KaApa aaAaeTeR KOA nepeAasaeMo~ 

KOMaHA~· WeeTH6HToeoe none AaeT 6onbwo~ npoeTop AnR BBOAa HOB~x 
KOMaHA, eenM B HHX B03HMKaeT He06XOAMMOeTb, nOCKOnbKY B HaeTOR
I!lee BpeMR nOA KOMaHAbl 3aAe~eTBOBaHO TOnbKO 5 KO~OB /eM. pa3Aen 4/. 
,[\sa noeneAYIOIIIHX 6a~Ta aaronosKa ynpaenfl~Ulero KaAPa HeeyT apry
MeHT /HnH apryMeHTbl/ KOMaHAbl. B KOMaHAaX 6e3 apryMeHTOB eOAep
mMMOe 3TMX ABYX 6a~TOB He Menonb3yeTeR. 

6a~T~ nonR AaHH~X MH$OpMal\HOHHOrO KaApa npMHHMa~TeR no e4eT-
4HKY, OnpeAenRIOUleHy AnHHY 3TOrO nonR, H HX eOAepm~1MOe HHKaK , 
He KOHTpOnMpyeTeR, 3a e4eT 4ero H AOeTHraeTeR npo3pa4HOeTb MH
¢opMal\MOHHOrO KaHana. 

KaAP~ 060MX TMnOB OKaH4MBa~TeR ABYX6aHTOB~M noneM KOHTpOnb
HO~ eyMM~, KOTOpaR nOAe4MT~BaeTeR AnR eeex 6aHTOB KaApa, Ha-
4MHaR e 6a~Ta SOH. 

1.( ,..., .... ""\LJ nLI Mu ··-··-· .._._.,,, .......... , ..... ,,....., .... , ,,._. .... ._.,,v ..... ,,~....,,, Jllt-'OOJtnrJU\..-1 

MH KaApaMM /XOTR, KOHe4HO, MOmHO 6wno 6W e4MTaTb, 4TO MH$OpMa
l\MOHH~~ KaAp TOme nepeHOeMT KOMaHAY, KOTOpaR roeopMT: 11 npMHRTb 
AaHH~e 3aAaHHO~ AnMH~ e yKa3aHH~M HOMepOM M e4MTaTb npaBMnbHO 
npMHRT~MM Bee AaHH~e BnnOTb AO YKa3aHHOro HOMepa 11

, - B TaKOM 
eny4ae none AaHH~X HaAO npM4MenMTb K apryMeHTaM 3TO~ KOMaHA~/. 
B HaeTORI!lee speMR e npoToKone ASTRA MenonbayeTeP. 5 KOMaHA /MnM 
5 ynpasnR~IIl~X KaApoe/: 

1. START aanpoe Ha eoeAMHeHMe; 
2. RESET - nOATBepmAeHMe eOeAHHeHMRj 
3. ACKNOWLEDGE 

AaHHblx; 
4. REJECT - OTKa3 OT KaApa MnM eoOfil!leHMe 0 nOTepe 

OTBeTaj 
5. STOP - pa3beAMHeHHe. 

PaeeMOTPHM KamAY~ H3 KOMaHA nOAP06Hee. 

START -· KOMaHAa nopo>KAaeTeR TeM M3 npol\eeeos, peanH3Y!Ol/.IMX npoTo
Kon ASTRA Ha o6oMX KOHL\ aX KaHana, KOTOPblii menaeT BeTynHT b B KOH
TaKT e npOTMBOnonomHO~ eTOPOHO~. 3Ta KOMaHAa HMKaKHX apryMeHTOB 
He nepeAaeT /o6a 6a~Ta apryMeHTOB pasH~ Hynl0/. 

RESET - BbiAaeTeR B OTBeT Ha KoMaHAY START M oaHa4aeT roTOBHOeTb 
npol\eeea, nony~Mewero aanpoe Ha eoeAHHeHMe, seTynHTb s KOHTaKT. 
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KOMaHAY OTKa3a, nOTepBn C~HXPOH~3a4~~ ~ XOTen 6~ nony4~Tb C~H
xponocne.QOBaTenbHOCTb .QnR ee soccTaHosneH~R. 

8 HaCTORI.liee speMR npoToKon ASTRA paam14aeT cne.QYIOI.li, ,e T~n~ 
ow~6oK, ycnosHo paa6~T~e Ha TP~ rpynn~: 

1/ OWV.6KV. OfiOPYAOBaH~R: Henpas~nbHaR KOHTpOnbHaR CYMMa; 
HanomeH~e 6a~TOB s np~eMH~Ke; HeT OTBeTa ~3 KaHana /cpa6oTan 
Ta~M-ayT/; 

2/ OW~6K~, CBR3aHHble C npOTOKOnOM 6onee B~COKOrO YPOBHR: HeT 
6y¢epa AnR np~eMa Ka.Qpa .QaHHblx, np~eMH~i1 6y(j>ep cn~wKOM Man ~ He 
BMe~aeT np~we.Qwero Ka.Qpa AaHHWx; 

3/ ~ <t>opMaTHble ow~6K~: Henpas~nbHbl~ aaronosoK Ka.Qpa; Hepa'3pe
weHH~~ KOA KOMaH.QW; Henpas~nbHWi1 apryMeHT KOMaH.QW; HapyweH~e 
HyMepa4~~ Ka.QPOB .QaHHWX, 

Bee nmbl ow~6m< o6pa6aTbiBa~TCR np~MepHo OA~HaKoso. np~ nony-
4eH~I-1 KOI~aH.Qbl OTKa3a REJECT C n~6biM KO.QOM OW~6K~ BblnOnHRe.TCA 
nosTopHaA nepe.Qa4a ~H(j>opMa4~0HHoro Ka.Qpa, ecn~ ecTb HenOATBepm
AeHHW~ Ka.Qp .QaHHwx, ~n~ nocne.QHero nocnaHHoro Ka.Qpa KOMaH.QW. 
Ecn~ nepe.Q nony4eH~eM OTKa3a s KaHan 6wn oTnpasneH Ka.Qp .QaH
HbiX, Ha KOTOpbl~ Tenepb nony4eHO nO.QTBepm.QeH~e, TO B OTBeT Ha 
KOMaHAY OTKa3a B KaHan riOCbiilaeTCR KOMaH.Qa nO.QTBepm.QeH~A ACKNO\v
LEDGE. np~ ow~6Kax TpeTbe~ rpynn~ nepeA noaTopHo~ nepe.Qa4e~ 
Ka.Qpa ewnonHReTcA npoaepKa npaa~nbHOCT~ ero (j>opMa·Ta. 

Qw~6KIO nepam':\ ~ TpeTbe~ rpynn COnpOBOm.QaiOTCR 3anpOCOM Ha 
c~Hxponocne.QoaaTenbHOCTb, Ow~6K~ BTopoi1 rpynn~ He MoryT 6~Tb 
v.cnpaaneHbl npoToKonoM ASTRA, OH~ Tpe6yKJT BMewaTeilbCTBa npoToKona 
awwenemal.liero yposHA, 

U IIUIIbll KdX Vl\.;llpaB~T b nOilO>KeH~e nOBTOpHaR nepe.Qa4a Ka.Qpa MQ
H<eT BblnonHRTbCR cj>~Kc~poaaHHoe 4~cno pa3, Ecn111 c nOMOI.libiO noaTop
HbJ~ nepeAa4 pa3pew~Tb c~Tya4~10 He y.QaeTcA, TO npo4ecc, pean~ayKJ

lli~ill npOTOKOn ASTRA, nepeXOA~T K HeaKT~BHOiviY COCTORH~~ KaHana 
ill coo61.liaeT Ha swwenemal.li~~ yposeHb np~4~HY pa3pyweH~R ~H$opMa-
4iiiOHHoro KaHana. 

HecKOnbKO cnoa o6 ~cnonb3oBaHill~ cTopomeawx speMeHH~x ~HTep
sanoa /Ta~M-ayToa/. CTopomeao~ apeMeHHoi1 ~HTepaan /~n~ Tai1M-ayT/ 
ycTaHasn~saeTcA Ha apeMR o»<~AaH~R KaKoro-n~6o co6wT~R: npill 
HacTynneH~ill 3Toro co6~TiiiA s npe.Qenax iiiHTepaana Tai1M-ayT c6pac~
aaeTcA, B npOTiiiBHOM CI1Y4ae OH cpa6aTbiBaeT, C~rHan~3iiiPYR 06 OT
CyTCTBiiiV, ow.~.QaeMoro co6biT~A. 8 npoToKone ASTRA 3a.Qe~cTsoaaHo 
.4 Ta~M-ayTa, nepBbl~ ill3 HiiiX ~cnonb3yeTCR TOilbKO np~ BXOH<.QeH~1~ 
B CBR3b, T.e. npill aKTIIIBill3a4illl-1 KaHana, .QnR 06HapymeHIIIR OTCYTCTB~R 
OTBeTa OT npOTiiiBOnOnOH<HO~ CTOPOHW. 8Topo~ CTaBHTCR Ha apeMR 
npV.eMa IIIH(j>OpMa4iiiOHHOrO Ka.Qpa, 0H B3BO.QIIITCR C npilleMOM KOMaH.QHo
ro 6a~Ta KaApa .QaHHWX 111 c6pacweaeTCR nocne npilleMa KOHTponbHO~ 
CYMMbl, TpeTIII~ Ta~M-ayT ycTaHaBnllleaeTcA Ha apeMA o»<~AaHHR no.Q
TBepm.QeHHR o npaalllnbHOM npilleMe Ka.Qpa .QaHHbiX, OH B3aopyncA npH 
OKOH4aHillill nepeAa4111 Ka.Qpa .QaHHWX ill c6pac~aaeTCR np~ nony4eHH~ 
/ABHO ~nH HeRoHo/ nOATBepmgeHIIIA AnR 3Toro Ka.Qpa. 4eTaepT~~ 
Ta~M-ayT 3anycKaeTcR npill cpa6aTbiBaHillill n~6oro ill3 ABYX npe.QWAYlliHX 
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ill nepe3anycKaeTcR asToMaTill4ecK~, o6ecne4~BaR nepe.Qa4y OTKa3oe 
c KOAOM ow~6K~ no cpa6aTbiBaH~~ Ta~M-ayTa. n106aR np~we.QwaR ~3 
KaHana KOMaH.Qa c6pacwaaeT 3TOT Ta~M-ayT. Ecn~ KOMaHA HeT, TO 
nOCblnKa OTKa30B C OW~6KO~ no Tai1M-ayTy np0~3BOA~TCR (j>~KC~POBaH
HOe 4111cno pa3, nocne 4ero pean~3YIOI.li~~ npoToKon npo4ecc BbiXO.Q~T 

~3 aKT~BHOrO COCTORH~R KaHana, 

9. 3aKnl04eH~e. npoTOKOn ASTRA Y>Ke .Qn~TenbHOe apeMR np~MeHReT

CR .QnR CBR3~ HeCKOnbK~x nap 38M a ceT~ SONET, r.Qe illcnonb3yeTcR 
KaK cocTasHaR 4aCTb ~epapx111~ npoToKonos ceT~. 6wna onpo6osaHa 
pa6oTa npOTOKOna no KOMMYT~pyeMbiM Tene(j>OHHWM n~H~RM CBR3~. no
M~MO 3Toro, npoToKon ASTRA np~MeHReTcR sHe Hepapx~~ ceTeBbiX 
npOTOKOnOB .QnR opraH~3a4111~ CBR3~ B .QBYXMaW~HHOM KOMnneKCe ~3-

Mep~TenbHOrO MO.QynR O.QHO~ ~3 3KCnep~MeHTanbHWX YCTaHOBOK peaK
Tepa H6P-2. K HaCTORI.lieMy speMeH~ npoToKon pean~3osaH s onepa-
4~0HHWX c~cTeMax IAS ~ RT-11 Ha 38M PDP-11/70, CM-3, CM-4, 
MERA-60. OH noKa3an Ha.Qe»<HY~ pa6oTy ~ cnoco6HOCTb ycnewHo pa3-
pewaTb TPY.QHble C~Tya4~~, B03H~Kal01.1i~e np~ pa6oTe ~H(j>OpMa4iiiOHHOro 

KaHana. 

XoTR npoToKon ASTRA pacc4HTaH Ha nocne.QoBaTenbHWe ac~HxpoH
HWe nHH~~ CBR3~, no-B~A~MOMY, 6e3 BCRK~X nepe.QeilOK ero MOH<HO 
Hrnnnh~nR~Th r n~n~nnPnhH~MH R-fiHTnR~MH K~H~n~MH. nnH~Kn ~RTnn~ 

.QenaTb 3TOrO noKa He nWTan~Cb. HeCMOTPR Ha TO, 4TO 3TOT npOTQ
KOn pa3pa6aTWBanCR KaK COCTaBHaR 4aCTb ~epapx~~ npOTOKOnOB CeTH, 
OH iiiMeeT CaMOCTORTenbHOe 3Ha4eH~e ~ MOH<eT ~cnonb30BaTbCR BHe 
3TO~ ~epapx~~. 
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TEMATJ.1qECKJ.1E KATErOPJ.1J.1 llYBnHKAQMA 

OB~E~KHEHHOrO HHCTMTYTA ~EPHYX 

HCCJIE~OBAHHA 

TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4e CKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKOnHR H paAHOXHMHA 

7. ~H3HKa TA*enWX HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. AaToMaTH3a~HA o6pa6oTKH 3KcnepHMeHTanbHWX 

AaHHWX 

11 . BW4HCnHTenbHaA MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAoBaHHA TBePAWX Ten H *HAKOCTeH 
RAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHAX 

16. ~03HMeTpHR H ~H3HKa 3a~HTW 

17. TeopHR KOHAeHcHpoaaHHoro cocTORHHA 

18. Hcnonb30BaHHe pe3ynbTaTOB H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6HOCIIH3HKa 

ll 
~------------------------------------·-----------------------, Pl0-83-826 ~HMeHKOB A.B., Be6ep P., CeeepbAHOB B.M. 

npoTOKOn HH¢QPMa~HOHHOro KaHana Me*MaWHHHOrO o6MeHa ASTRA 

OnHcaH npoToKon HH$OPMa~HOHHoro KaHana ASTRA, cooTeeTCTBY~HH BTOPOMY 
ypOBH~ CeMHYPOBHeBOH MOAenH HepapXHH npoTOKOnQB OTKPWTWX CHCTeM MOC. 
3TO 6aHTOpHeHTHpOBaHHWH CHMMeTpH4HWH npOTOKOn, npeAHa3Ha4eHHWH AnA pa60TW 
C aCHHXPOHHWMH nocneAOBaTenbHWMH KaHanaMH CBA3H THna T04Ka-T04Ka, OH noA
AeP*HBaeT KaK AYnneKCHWH, TaK H nonyAynneKCHWH pe*HMW. npH ero paapa60TKe 
y4TeH onwT npoToKonoe DDCMP H HDLC. 3ToT npoToKon paapa~aTweancA KaK co
cTaBHaA 4aCTb HepapxHH npoTOKonoe noKanbHOH ceTH SONET, OAHaKo OH MO*eT 
HCnOnb30BaTbCA H BHe 3TOH HepapXHH. 

Pa6oTa ewnonHeHa a fla6opaTOPHH HBHTpoHHOH $H3HKH OH~H. 

Alfimenkov A.V., Weber R., Severianov V.M. Pl0-83-826 
ASTRA - An Information Channel Protocol for lntercomputer Exchange 

The ASTRA information channel protocol that corresponds to the second 
level of the 7-level protocol hierarchy of the Open System Interconnections 
Model, produced by the ISO, is described. The protocol is syr;lffietrical, 
byte-oriented one, designed to work on asynchronous sequencia! point-to
point data 1 inks. It supports half-duplex and full duplex operation modes. 
It was designed as a part of the SONET local area network protocol hierarchy 
however it can be used outside this hierarchy. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 
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