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FTOCYJAAPCTBEHHDbBIA CTAHIOAPT POCCHACKOH ENEPALIUU

HudopmannoHuas TexXHOJNOTHs:

NEPEJAYA NAHHBIX U OBMEH UH®OPMALLMEN ME)XJY CHCTEMAMM.
dOPMAJIH30OBAHHOE ONMUCAHUE YCJAYI TPAHCINOPTHOIO YPOBHS
(TOCT 34.960—91) HA SI3bIKE LOTOS

Information Technology Telecommunications and Information Exchange
Between Systems. Formal Description of 8072 in LOTOS

RSy
Hara BBeneuns 1994—07—01

1 OBJIACTb TIPUMEHEHMUA

Hacrosiiuii ctaHgapT pacnpocTpaHsieTcsl Ha TPaHCNOPTHHIH  ypo-
BEHb 3TaJIOHHOH MOJ€JH B3aHMOCBSI3H OTKPbIThIX cucteM (BOC) w

onpenensier ycayru tpavcnoptHoro yposusa BOC, onpexgenesHbie B
'OCT 34.960, npu nomolln Meroaa ¢GOpMaNH30BAHHOIO OMNHCAHHUA
LOTOS, onpeneanennoro B MCO 8807

[TpumeuaHnue — DopmasbHoe onpeneseHHe THIOB JAHHLIX W NPOUECCH,

npejaCTaBJieHHble B HACTOALUEM CTaHAAPTe, MOFYT HCNOAb30BATbCA AJas  (opMaJH3o-
BAHHOIO OTHCAHUS MPOTOKOJOB TPAHCMOPTHOrO H ceaHcoBoro yposBHeit BOC na sa3m-

ke LOTOS

2 HOPMATHBHDBIE CCblJIKH

HuxenepeuucneHHnble CTaHAAPTHl COLEPIKAT IIOJOKEHHS, KOTODPbLIE
MyTe€M CCBHIJIOK Ha HHUX IO TEKCTY 00pasylT fOJIOXKEeHHS HacTOSHIero
crangapra. Bce cchlaky npeanosiaratoT nocJeaHee u3gaHue YKasaHHBIX

CTaHAAapPTOB.
Haunounansaeie koMuteTsl — 4Yjedbl M3K 1 UCO uMeoT CIOHCKH

MEXAYHAPOAHBIX CTAHAAPTOB, ACHCTBYIOUIUX Ha TEKYHIUHA MOMEHT.
'OCT 28906—91 (MCO 7498—84, HNCO 7498—84 [on. 1—84)
CucreMbol 00paboTku HHpopMmauuu. B3aHMOCBSI3b OTKPBITBIX CHCTEM.

ba3oBas sTaJIoOHHAasi MOAeJb
F'OCT 34.960—91 (MCO 8072—86, Hon. 1—86 MCO 8072—86)

Cucrembl o6paboTku MHpopMaluH. B3auMOCBsI3b OTKPBITHIX CHCTEM.
OnpeneseHue ycayr TpaHCOOPTHOIO YPOBHS

M

H3nauue opHunanbHoe
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HCO 8072—86/I1on. 1 Cucrembl 06paboTku nHpopMauuu. Baaumo-
CBA3b OTKPLITHIX cucTeMm. OnpeneseHue ycayr TPaHCMIOPTHOrNO YPOBHS.
Texuunueckasi nonpaBska 1%*.

MCO/TO 8509—87 Cucremsl o6paboTku uHpopMauun. B3aumo-
CBSI3b OTKPBITHIX cHcTeM, CorsauieHusi no ycayram *.

HCO 8807—89 Cucrembl o6paboTku uHdopmanuu. Bszaumocesab
OTKpbITHIX cHcTeM. LOTOS — Meron popmanuzosBaHHOro ONHCaHuA,
OCHoEaHHmi& Ha yIOpsAJOYEHHH BO BpEeMeHH HaOJ0J1aeMoro I1oBeje-
HUS *.

MCO/M3IK TO 10024—92 HudopmauuonHas rexuogorus. [lepena-
Ha JaHHBIX H 0OMeH HH(popMalueld Mexay cucremamMu. Dopmanuso-

BaHHoe onucaHue HCOU 8073 (pasgeasr O, I, 2 u 3) Ha A3bKe
LOTOS *.

3 ONPEAEJEHHA

B HacTosillleM cTaHzapTe HCMOJb3YIOTCS ONpeleseHNs, NpHBeAEH-
Hole B T OCT 34.960.

4 CUMBOJIBI U COKPALLEHHKA

B nacrositueM cTanjapTre HCNOJL3YIOTCH CHMBOJIH, ONpeAeJeHHbIe B
pasznese 6 ((popMaJibHbBIA CHHTAKCHC) W NpuaokeRudH A (6H6/1HOTEKA
Tunos gaHublx) MCO 8807

B nacrosimieM cTtaHaapTe HCMNOJbL3YIOTCI COKpallleHHdA, COAepKa-
muecss B pasaene 4 TOCT 34.960. Mcnonb3oBanue APYrux CHMBOJIOB
H COKPAUWEHHH NosicHAeTCA NMPH NEePBOM HX MOABJIEHUM.

5 COINJIALIEHHUA

HedopmanbHble NOsicHEHHd, npeallecTsyloliue gopMaabHbBIM olpe-
JeJeHHSIM, K KOTOPbIM OHH OTHOCATCH, OTAEJSA0TCA OT NOC/AeAHUX IMOKa-
3aHHOM HH)Ke BepxHeH suHHed. Otaenenne GOpManbHBIX ONpEACNEHUN
OT mocJeaylouminx HedopMajabHbIX NOACHEHHH 0003HavaeTcss IMOKa3aH-

HOW HUXKHEH JIMHHEeH.

* Jlo npsiMoro nNpHMeHeHHs! NAHHUTO [JOKYMeHTa B KayecTBe I'OCYyAapCTBEHHOTO
craWjapra ero pacrnpocTpanenne ocyulectsiaser cekperapuar TK 22 «MugpopmauuoH-
Has TEeXHOJIOTHA»,

2
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[IpuMcuyanne — ITO COraaiuciiie COOTBETCTBYET TMpPaBHAAM  OfpanHiueHUH
koMMmeHTapien, onpejenedHniM st LOTOS B MCO 8807 PopmanbHeil TEKCT npen-
CTaBJIeH KYPCHBOM, a kJjwoueBble caosa H onepatopsbl LOTOS — noayxupubiv 1ipHb-
TOM. UaeHTHdUKaTOpbt H3 GOPMATHPOBAHHOIO TeKCTa B HEeQOPMATHPOBAHHOM TEKCTE

Ha0paHbl KYPCHBOM.

Cobaoanatores corsauienus, onpeaenenuse B MCO/TO 8509, 1o ¢
YUETOM CJEAYIOULero: TePMHH «3aMpoc» 03Ha4yaeT KaK 3allpocHbIe, Tak
H OTBETHBlE CEePBHCHble MPHMHTHBbLI, a TEPMHH «HHAMKALHUA» O3HAYAeT
CEPBHCHLIE MPHMUTHBH KaK MHAHKALUWKH, TAK U NOATBEPKACUUA.

6 TPEBOBAHHUS

HacTtosmun ctanaapt oTBeuaetr TpebGOBaHUAM, H3J0XKEHHBIM B Pa3s-
aeqe 3 MCO 8807 (6osee noapobuyo nHPOPMAUUIO CM. B NPUJIOKE-
HuH C K yKa3aHHOMYy cTtaHaapty). HacTogaluu# cTaHAapT HE COAEPIKHUT
KakuXx-J1H00 TpeGOBAaHUH K COOTBETCTBHIO.

7 BBELEHHE B ®OPMAJIH30BAHHOE ONNHCAHHE

Besi rpannua yceayr opmanabHO npejacTaBieHa B BHAE €1HHCTBEH-
Horo wJw3a t. CtpykTypa coObiTusi B t npeacrasJgsieT cob60i TPOHKY
sHauyeHHil Tuna TAddress, TCEI, TSP (cm. pasgen 8). Ileproe 3Haue-
nue uaeHtupuuupyer TSAP, B KOTOpOM NPOUCXOAHT B3aHMOAeHCTBHE.
-‘Bropoe 3naueuune uaeHtupuuupyer TCEP suytpu TSAP, B kKoTOpOM
MPOHCXOAUT B3aHMoAeHcTBHe. [peTbe 3HAUeHHE — 3TO BBINOJHSIEMBIH
NpH B3aUMOAEHCTBHUH MPHMHTHB TpaHcnoprHoro ypoBHa (TSP). KoH-
KpeTHble 3HaYeHHS 3aBHCSAT OT MHOI'HX aclleKTOB YCJIYIH.

OnucoiBaeTcd NMOBeAEHHWEe OCTAaBHIMKA ycayr OECKOHEUHOro BHAA.
Crneundukauusi He COAEPXKHT NapaMeTpoB.

Hcnoab3syeresi ctuab cneudprKalHu, OpPHEHTHPOBAHHBIH HA oOrpa-
HHYEHHUS, NOCKOJAbKY OH HanboJsiee NMOAXOAHT MJST ONpenesHTeNbHOrO
xapakrepa craHaapra no ycavram. OmnucaHue OPDHEHTHPOBAHO HA Xa-
PAKTEPHCTHKH MOJAaJabHOCTEH MOBEAEHUS MOCTABIMKA YCAYT HCKJAKOUH-
TeJbHO B TEPMHHAX IMOCJe10BaTe/lbHOCTH BhiloaHsseMbIX TSP, 1. e. Ge3
KaKHX-JHO0 NpeanoJioXKeHHH 0 BHYTPeHHeH CTPYKType caMOro NnocCTaB-
IHIHKA.

B ocHOBe nepBOil AEKOMIO3HUHH CHOELUHPHUIHPYEMOro MOBEIEHHHA
JAeXaT caeayroline oTaesibHbie OrpaHuyYeHus:

a) NocTaBLUK YCJAYTI MOXeT J0NYyCcKaTh MHOXeCTBO, BO3ZMOMXKHO, O/ -
HOBPEMEHHbIX coeJHHeHHl (nmpeacTaBgaeHHpIX npoueccom TConnections,
CM. paszaen 9), BMecTe CO

b) cpeacTBOM Bb6Opa cpeaH OAHOBPEMEHHBIX COEAHHEHHIH HYXKHOTO
(npeactasneHHbiM npoueccoM TCldentification, cM. pasaen 13), Ho npu

3
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C) BO3MOXKHOCTH BHYTPEHHEro HeAeTePMHHH3MAa NPH yYCTAHOBJEHHUH
J1I000ro AOMNOJHUTEALHOrO COeJHHEHUS, €CJIM, 110 MEHbUIeH Mepe, OJHO
COe/HHEeHUEe yxKe noalepxupaercs  (IPeACTaBJEHHOH T1POLEeccoOM
TCAcceptance, cMm. pasaea 14), u

d) BO3MOXXHOCTH BHYTPEHHEro HEJETENMHHNU3MA MDY Nepejavye JaH-
HbiX (OpcacTaBACHHOH npoueccoM TBackpressure, cm. pasaen 1D5); npu
MOMOILUK 3TOro NPHHUMAIOUWHKHA MO/b30BaTeAb BbI3bIBaeT 3QPQEeKT VyII-
paBJeHus] NOTOKOM, coobulasg 00 3TOM IepenalouleMy N0Jb30BaTelo.

CrneunprKauus IMHAMHYECKOTO NMOBEAEGHUA TMpeibapdAeTcd CleLu-
¢puKauuen THNOB AaHHbLIX HAa uHTep(Perce (cM. pasnen 8). Takue omnpe-
neJeHns aBagioTes ofluMy a5 GopMaJau30BaHHLIX ONMHCAHHH, KOTO-
pble MOTYT B3aUMOJeHCTBOBATb, & UMEHHO AJ4 NPOTOKOJIOB TPAHCIOPT-
HOT'O U CE€aHCOBOT'O YyPOBHEN.

[lopanok npeacraBaeHus OCTaJbHbLIX onpeaeneHHii oOOCHOBAH iKe-
JJaHUEM cJieoBaTh nopaaky, yceranopireHHomy I'OCT 34.960, xoropbii
B OCHOBHOM cBfidan ¢ obecneueHunem eauHcTBeHHoro TC.  Onucanue
TpeOOBAHUH, ABJASIOWMUXCA JOKaJbHBIMH 1 obecnedenust ogHoro TC
(mpeacrassiennl B pazaenax 10, 11 u 12), npeallecTBYIOT ONHUCAHUAM
raobanbibix TpeOGoBaHul, YIOMSHYTHIX Bhillle B b), ¢) u d) cOOTBeTCT-
BEHHO.

Tunbl paHHBIX, onpenesieHHble KOHCTPyKuuen library, HMROpTUPY-
ioTcs U3 Oubanoteku tHnos gaHHux LOTOS.

P e P R ol N Y Akl M P N M WS T Y i B S o e el ol el el ey Gl Y mm mmd B S ek Y bl B RNl S A e b g o e el Sy e sy Y e v N el e el N by s A T kA U ekl O Y ks N P g ol ek ek g e B g e ol e R e e——— * )

specification TransportService[t] : noexit

library Set, Element, OctetString, NatRepresentation, NaturalNum-
ber, Boolean, FBoolean, DecNatRepr

endlib

8§ TUNbl JAHHbIX HA UHTEP®ERCE

81 OO6ulee omucaHue

B coOoTBeTCTBHH ¢ npeiacTaBJeHHeM B3aMMOAEHCTBUH HaA TpaHulle
TPAHCIOPTHBLIX YCAYr (CM. pasjen 7) TUNBl J1aHHBIX Ha HHTepQence
COCTOAT U3 TPEX OCHOBHLIX ONpene/eHHH, KOTOPble COOTBETCTBEHHO
cocraistor sBuabl TAddress (cMm. 8.2), TCEI (cMm. 83) u TSP (cMm.
8.4). [lapamerp TSP — kauecTBO ycayru — onpenensiercd B 8.5, a
OoCTaJibHble napameTrpbl — B 8.6, B 8.7 npeacraBaeHbl BCIOMOraTeb-
Hble ONpeneseHus.

82 TpaHcHnopTHBH appec

B I'OCT 34.960 He onpenesieHa CTPYKTypa TPaAHCIOPTHOrO ajpeca.
Crenyioulee onpejeseHue ucnoabsyet onpeaenenue Generalldentifier

4
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(cM. 8.7) u no3BoOJsIeT NpeAcTaBaAATh OECKOHEUHOe UHCJ0 TPaHCHOPT-
HbIX ajpecos.

type TransportAddress
is Generalldentifier renamedby
sortnames

TAddress for identifier

opnnames
SomeTAddress for Someldentifier

AnotherTAddress for Anotherldentifier
endtype (* TransportAddress *)

( L O e S e P O A Gy B NN Y BT W S S e e v P B e gl e e e A T o T o Tl T e, B L S e v ol el S e S e S h mm RS P e S e W Sy o B R o

83 HUaoneHTHDPHKATOP OKOHEUYUHOTro MNYHKTA TPpaHC-
MOPTHOrNrO COEJAHHEHHSH

B I'OCT 34.960 ne onpeneneHa CTPYKTypa HAEHTHPHUKATOpPa OKO-
HEYHOIro NyHKTa TpaHcrnoptHoro coeauHenud. [lpuBoguMoe Huxe nep-
BOe ONnpejeneHHe NO3BoJifAeT NPeAcTaBHTh BECKOHeUHOe HX YHCJ0. BTOo-
poe onpeneneHue npeiacrabsdeT HAEHTUHPHKATOPbl OKOHEYHOro NYHKTA
TPAaHCIOPTHOrO COENMHEHHS], KOTOphie SABANIOTCH TA00a/ibHBIMH 11
BCEH IpaHUIbl TPAHCNOPTHHIX yeayr., Kaxabt u3 HHX NOpeacTaBser
coboit mapy TAddress X TCEI (o6iwee onpenenenne Pair u  General-
Identitier cM. B 8.7).

type TCEndpointldentifier
1s Generalldentifier renamedby
sorinames
TCE] for identifier
opnnames
SomeTCEIl for Someldentifier
AnotherTCEI for Anotherldentifier
endtype (* TCEndpointldentifier *)
type TCEIdentification
is Pair actualizedby TransportAddress, TCEndpointldentilier using
sortnames
TAddress for Element
TCE!I for Element2
Bool for Fbool
TId tor Pair
opnnames
TId for Pair
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TA for First
TCEI for Second
endiype (* TCEldentification *)

( Bak N Rl e W N o e o o v P S S bk M RN Mo S SOE s BN PP b i P [ el N kvt N By el P P gl N e B W e Y et Tl o e e ey el [y v i B e N Y e S N Pl O el el BN ey e N P el e el b e e e ol BN g gl Bl e pw el sl S e o B

84 CepBUHCHbLI# NPUMHUTHUB TPAaHCHODTHOIO YDPOB-
Ha (T SP)

8.4.1 Obwee onucanue
Tun naunmx TCP npeactaBisied, HaunHass ¢ 0a30BOH KOHCTPYKUUU

snauyeHuit suga TCP (cM. HuXKe). DTa KOHCTPYKIUHS ABJASETCS NPSIMOH
bopMyaHPOBKO# onpeaenenus, npuBeaedHoro B Tabanue 3 TOCT
34.960. dyuxkuun, revepupyioline 3HayeHuss TCP, HasnBalOTCA «KOH-
ctpyktopamu TCP». 910 onpeneneHue 3aUMCTBYeT ONnpejeseHus, CBA-
3aHHble ¢ mapamerpamu [CP (cMm. 8.6).

flpumeuanue — B nexkoropnix TCP napamerp UserData npeacrasiaser
coboit OcletString, umewmnii duxkcupoBanubsie rpannubl, kax onpexeneno B JTOCT

34.960. Ilo Texwuueckum coobpaxenMaMm 310 TpebOBanye (GpopmManbHO NPeACTaBJeHO
npoyeccoM orpaHuueHuss {(cM. 11.1 u 11.4}), a He OrpaHHYHBAIOIINM THIOM,

B 8.4.2 npuBenena knaccudukauusg TCP, koropass mo3Boasier, <
OZHOR CTOPOHBI, MPOCTLIM NyTeM pacllHpuUTb O0a30BYI0 KOHCTPYKLHIO
A0NONHUTeNbHbBIMU PyHKUUAMU (cM. 8.4.3), a ¢ Apyro# -— KOHcepBa-
THBHO PACIWUHPHUTL TUII JAHHBIX B ®OPMaJIH30BAaHHOM OIMUCAHHU TPaHC-
MOPTHOTO NPOTOKOJIA.

iype BasicTSP
1s TransportAddress, TEXOption, TSQuality, OctetString, TDISRea-

son, TsClQuality

sOrts
TSP
Op1S
TCONreq, TCONind . TAddress, TAddress, TEX-
Option, TQOS, OctetString
—> TSP

TCONresp, TCONconf TAddress, TEXOption, TQOS,
OctetSiring —> TSP

TDTreq, TDTind . OctetString —> TSP

TEXreq, TEXind . OctetString —> TSP

TDISreq : OctetString —> TSP

TDISind . TDISReason, OctetStiring
—> TSP

TUDTreq, TUDTind . TAddress, TAddress, ClIQOS,
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OctetString —> TSP
endtype (* BasicTSP *)

( ------------------------------------------------------------------------------------------------------------------

84.2 Kaaccuguxkauus cepsucHolx  NPUMUTUBOS8 TPARCNOPTHO20
YpoBH s

8.4.2.1 baszosas xraccugpurayus

bBasoBas kaaccugukanuss TCP onpegeneda npu nomown TCPSub-
sort, cocrosiuiero 3 Habopa KOHCTAHT, KaxJAasi U3 KOTOPbHIX 3anaer
umss TCP B coorBercrBuu ¢ Tabauueit 3 TOCT 34.960.

Tun TCPBasicClassiliers — 310 ¢yHKIHOHAJbHOE paclIupeHHe
0a30B0d KOHCTPYKUUM B 84.1, rae:

a) ¢yHkuusa Subsort redepupyer umsa TCP;

b) 6ynesn dyukuun Ha TCP, HasBaHHbie «ONPEACTUTENSIMU TIOABII-
na TCP», onpenensitorcs 8 cooTBeTCTBHH ¢ 6a30BOH KiaccupuKauue,
BeedeHHOH npu nomowin TCPSubsort.

[Tpumeuanue — Bcenomorarensuas ¢yrkuus h, oro6paxaioulas uMeHa
TGP Ha HatypaJbHble YHCaa, onpenessieTcd AAA YNpoIlueHHs cnenHdHKaUHd OyJjeBhIX
onepaunii paBeHCcTB Ha uMeHax TCP (rak xe, kak Ha TCP B 84 33) OnpeneaeHue
IsRequest, IsIndication (Ha umenax TCP) u IsTreq, IsTind (na TCP) otpaxaer

corJiauieHye, BBeJeHHOe B pa3jeq b

type TSPSubsort

is NaturalNumber

sorts
TSPSubsort

opns
TCONNECTrequest, TCONNECTindication, TCONNECTres-
ponse, TCONNECTconfirm, TDATArequest, TDATAindica-
tion, TEXDATArequest, TEXDATAindication, TDISCONN-
request, TDISCONNindication, TUDATArequest, TUDATA-
indication . —> TSPSubsort
h . TSPSubsort —> Nat
Even, Odd . Nat —> Bool
IsRequest, IsIndication : TSPSubsort —> Bool
-eq—,—ne_ : TSPSubsort, TSPSubsort

—> Bool

eqns

forall
s, sl : TSPSubsort, n : Nat

ofsort Nat
n(TCONNECTrequest) =0,
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(TCONNECTindication) =Succ (h{TCONNECTrequest));
(TCONNECTresponse) = Succ (h(TCONNECTindication));
(TCONNECTconfirm) = Succ (h(TCONNECTresponse) ) ;
(TDATArequest) =Succ(h(TCONNECTconiirm));

N (TDATAindication) = Succ (h (TDATArequest));
(
(
h

TEXDATArequest) =Succ (h(TDATAindication) );
TEXDATAindication) = Succ (h(TEXDATArequest) };
h(TDISCONNrequest) = Succ{(h(TEXDATAindication));

h (TDISCONNIindication) = Succ (h (TDISCONNrequest) );
ofsort Bool

Even (0) =true;

Even (Succ (0)) =1alse,

Even (Succ (Succ(n))) =Even(n);

Odd (n) =not (Even(n));

IsRequest(s) =Even(h(s));

IsIndication (s) =0dd (h(s));

s eq sl=h(s) eq h(sl);

s ne sl=not(s eq sl);
endtype (* TSPSubsort *)
type TSPBasicClassitiers
is BasicTSP, TSPSubsort

opns
Subsott : TSP —> TSPSubsort
ISTCON, IsTCONI!, IsTCON2, IsTDT, IsTEX, IsSTDIS,
[STCONreq, [sTCONind, IsTCONresp, [sTCONcont,
IsTDTreq, I1sTDISind, IsTReq, IsTind : TSP —> Bool

eqns

forall

a, al, a2 : TAddress, x : TEXOption, q : TQOS, d

OctetString, r : TDISReason, t : TSP, clg : CLQOS
oisort TSPSubsort

Subsort (TCONreq(al, a2, x, q, d)) =TCONNECTrequest;

Subsort (FCONind{(al, a2, x, q, d)) =TCONNECT-

indication;

Subsort(TCONresp(a X, q, d)) TCONNECTresponse;

Subsort (TCONconf (a, x, q, d)) =TCONNECTconiirm,

Subsort (TDTreq (d) TDATArequest
Subsort (TDTind (d)) =TDATAindication;
(

) =

)) =
Subsort (TEXreq(d)) =TEXDATArequest;
Subsort (TEXind (d)) = TEXDATAindication;
Subsort (TDISreq(d)) =TDISCONNrequest;
Subsort (TDISind (r, d) ) =TDISCONNindication;
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Subsort (TUDTreq(al, a2, clq, d)) =TUDATArequest;
Subsort (TUDTind (al, a2, clg, d)) =TUDATAindication;
ofsort Bool
[STCON (t) =1sTCONI (t) or IsTCONZ2(t);
[STCONI (t) =1sTCONreq(t) or IsTCONind(t);
[STCON2(t) =1sTCONresp (1) or IsTCONcont (t);
[STDT (t) =IsTDTreq(t) or I[sTDTind (t);
[sTEX (1) =IsTEXreq(t) or IsTEXind(1);
IsTDIS (t) =1sTDISreq(t) or IsTDISind(t);
[STCONreq(t) =Subsort(t) eq TCONNECTrequest;
[IsTCONIind (t) =Subsort (1) eq TCONNECTindication;
[STCONresp (t) =Subsort(t) eq TCONNECTresponse;
[STCONconf (t) =Subsort(t) eq TCONNECTcontirm;
IsTDTreq (t) =Subsort (t) eq TDATArequest;
[sTDTind (t) = Subsort (t) eq TDATAindication;
IsTEXreq(t) =Subsort (t) eq TEXDATArequest;
[sTEXind (t) =Subsort (t) eq TEXDATAindication;
[IsTDISreq (t) =Subsort(t) eq TDISCONNrequest;
IsTDISind (t) =Subsort (t) eq TDISCONNIindication;
[sSTUDT (t) =IsTUDTreq(t) or IsTUDTind (t);
[sTUDTreq (t) =Subsort (t) eq TUDATArequest;
IsTUDTind (t) = Subsort (1) eq TUDATAindication;
IsTReq (t) =IsRequest (Subsort (t )) ;
IsTInd{t) =IsIndication (Subsori (t));
endtype (*TSPBasicClassifiers *)

8422 BcnomoeareasvHans xaaccupuxkayus

TDATAAtomSubsort BBOAUT nanbHEHIIYIO KJacCHPHUKAIMIO 3JIe-
MEHTapHbIX COCTABJIAIOIIHUX I[IPUHMHTHBOB AJd4HHBIX, 4 HMEHHO OKTEThI
JaHHbIX noJb3oBatenss u orpanHHudtenn CBIAT. Oanako B AaHHOI
cneundUKaUUd 3TH COCTaBASAIOLUIHE He CNelHPUIHPOBAHEI.

[ITpuMeuanue — ExuncrBennass npuuuHa npexacraBiaeHuss TDATAAtomSub-
sort B 3TOM ONHUCAHHUHU COCTOHUT B TOM, UTO TakKuM crnocoboM THIN JAAHHBIX
TransportServicePrimitive ponyckaer KoHcepBaTHBHOE pacllHpPeHHe, INPH KOTOPOM
MOXXHO BBeCTH O6oJiee H3SIIHOE HE3JeMCHTapHOe IfeNcTaBJeHHe INPHMHTHBOB JaH-
HeiX. Takoe pacuiupeHne HeoOXOAHMO B (POPMAaJM30BAHHOM ONHCAHHH TPAHCIOPTHOTO

MPOTOKOMA AJIS NPaBHABHONH (OPMYJAHPOBKH TpeOGOBaHHH, CBA3AHHBIX C CETMEHTalluel
H ynpaBJ/JieHHEM IOTOKOM,

bynesa ¢ynkuus Terminates, onpeaenennas B TSPClassifiers,
CBSI3BIBAET 3JIEMEHTAPHOE BHINOJHEHHE NMPHUMHTHBOB JaHHBLIX, YTO Xa-
paKTepHO AJA OonpejeseHHS YCAYT, ¢ HEe3JIEeMEHTAPHBIM HX BBHINOJIHE-
HHeM, NPUCYTCTBYIOUIHM B (POPMAJH30BAHHOM OMNMHCAHUH TPOTOKOJIA.
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type TDATAAtomSubsort

is FourTuplet renamedby

sortnames
TDATASubsort for Tuplet

OpIInames
TDATAOCTrequest for TheOne
TDATAOCTindication for TheOther
TEOTrequest for TheThird
TEOTindication for TheFourth

endtype (* TDATAAtomSubsort *)

type TSPClassiliers

is TSPBasicClassifiers, TDATAAtomSubsort

opns

° Terminates : TDTASubsort, TSP —> Bool

eqns

forall
d : OctetString, s : TDTASubsort, t : TSP

ofsort Bool
TEOTrequest Terminates TDTreq(d) =true;
TEOTindication Terminates TDTind (d) =true;
TEOTrequest Terminates TDTind (d) ={alse;
TEOTindication Terminates TDTreq(d) =1ialse;
TDATAOCTrequest Terminates t=1alse;
TDATAOCTindication Terminates t=1{alse;
not (IsTDT(t)) => Terminates t=1{alse;

endtype (* TSPClassifiers *)
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8.4.3 QYHKYUU CEPBUCHBLX NPUMUTUBOB TPAHCHROPTHOZO YPOBHA

843.1 Ob6buwee onucarnue

B 84.3.2 xoHcTpyKUMs, InpeacraBjeHHad B 8.4.2, pacluupsercs
(PYHKLUUSAMH, AONYCKAIOUIUMH ONpeaeseHHe 3HaY€HHH KOHKPETHBIX Ha-
pamerpoB TCP. B 8.4.3.3 B 3Ty KOHCTpYKUHUIO AoOaBasAloTcs OyJeBhl
paBeHcTBa. B 8.4.3.4 npexacraBiieHbl JgaJbHeduIHe (QYHKILHOHAJbHbIE
paclIupeHHsi, KOTOPble NMOJEe3Hbl JAJ5 MNpeACcTaBJ/JAeHHsST COIJacOBaHHA
(cm. 11.3.2) u HeaeTepMHHH3Ma NoOcTaBIUHKaA ycayr (cm. 12.3.3).

8432 Cesexrops napamerpos CepsUCHbX npu-
MUTUBOB TPAHCROPTHO20 YPOBHAI

s cpaBHEHUS HJH ceseKIHH 3HAU€HHH KOHKPEeTHBIX MapaMeTPOB
TSP onpeapenennl 6yneBbl GpyHKUHH. [IpHUHHA AJAS TAKOro HENpPSIMOro
NpeACTaBJEHUS — HEIOoJIHOTa ONpelesieHHsI NPH TNOMOLIH paBeHCTB.

10
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EaHHCTBEHHOE HCKJIOUEHHE HMCETCsl B NMpSMOM NpeacTaBJaeHHH mapa-
METpa JdaHHbIX IoJb3oBaTeas npu nomouwln GyHkuuu UserData, Tax
KakK 3TOT mapaMmeTp MOXKHO onpelenauTb Bo Bcex TSP,

type TSPParameterSelectors
is TSPClassitiers

opns
_IsCalledOi_, _IsCallingOf_, _IsRespondingOf_ : TAddress,
TSP —>Bool
_IsTEXOptionOf _: TEXOption, TSP —> Bool
_IsTQOSOI- . TQOS, TSP — > Bool
_IsReasonOi_ . TDISReason, TSP —> Bool
UserData . TSP —> OctelString

eqns

forall

a, al, a2 : TAddress, x, x1, : TEXOption, q, gl : TQOS,
d : OctetString, r, r1 : TDISReason, t : TSP, clg, clql

. CIQOS

oisort Bool
a IsCalledOf TCONreq(al, a2, x, q, d) =a eq al;
a IsCalledOf TCONind(al, a2, x, q, d) =a eq al;
a IsCalledOf TUDTreq(al, a2, clq, d)=a eq al;
a IsCalledOf TUDTind(al, a2, clq, d) =a eq al;
not (IsTCONI (1)) => a }sCalledOf t={alse;
a IsCallingOf TCONreqg(al, a2, x, q, d) =a eq al;
a IsCallingOf TCONind (al, a2, x, q, d) =a eq al;
a IsCallingOf TUDTreq(al, a2, clq, d) =a eq al;
a IsCallingOf TUDTind (al, a2, clq, d) =a eq al;
not (IsTCONI (t)) => a IsCallingOf t=1alse;
a IsRespondingOf TCONresp(al, x, q, d) =a eq al;
a IsRespondingOt TCONconi(al, x, q, d) =a eq al;
not (IsTCON2(t))) => a IsRespondingOf t=ialse;
x IsTEXOptionOf TCONreq(al, a2, x1, q, d) =x eq xI
x IsTEXOptionOf TCONind (al, a2, x1, q, d)=x eq xI
x ISTEXOptionOf TCONresp(a, xI, q, d) =x eq xI
x ISTEXOptionOf TCONconf(a, x1, q, d) =x eq xI
not (IsTCON (1)) => x IsSTEXOptionOf t=1alse;
q IsTQOSOi TCONreq(al, a2, x, ql, d)=q eq ql
q IsTQOSOf TCONind (al, a2, x, ql, d) =q eq ql
q IsTQOSOf TCONresp(a, x, ql, d) =q eq ql
q IsTQOSOI TCONconi(a, x, ql, d)=q eq ql
not (IsTCON (1)) => q [sTQOSOTf t=talse;

11
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r IsReasonOf TDISind(rl, d) =r eq rl;
not (IsTDISind(t)) => r IsReasonOf t=false;
clg IsCIQOSOf TUDTreq(al, a2, clgl, d) =clq eq clql
clqg IsCIQOSOf TUDTind (al, a2, clql, d) =clq eq clql
ofsort OctetString
UserData (TCONreq(al, a2, x, q, d)}
UserData (TCONind(al, a2, x, q, d))
UserData (TCONresp(a, x, q, d)) d;
UserData (TCONconi(a, x, q, d)) =d;
UserData (TDTreq(d)) '
)
)
)
)

II ll

“uplr

) d
UserData(TDTind (d) ) =d
UserData (TEXreq(d)) =d;
( d)) =d:

d

3‘

H [

UserData (TEXind (
UserData (TDISreq (
UserData (TDISind (

)
d

o S

) d;

r,

UserData (TUDTreq(al, a2, clq, d))

UserData (TUDTind(al, a2, clq, d))
endtype (* TSPParameterSelectors *)
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8433 PaseHcTBO CEPBUCHBIX NPUMUTUBOB TPAHC-
ROPTHO20 YPOBHA

byneBo paBeHcTBO Ha TSP omnpenensieTrcs Kak KOHBIOHKLUHSA pPaBeH-
ctBa uMeHH TSP (cm. 8.4.2.1) u nomapHOro paBeHCTBa IlapaMeTpOB
TSP. Kpome toro, asisi IpHMHTHBOB JaHHBIX TpedyeTrcs paBE€HCTBO Or-
paHuuutensa (cm. 8.4.2.2).

type TSPEquality

is TSPParameterSelectors

opns
—eq-,—ne_,—eqTerm_: TSP, TSP —> Bool

eqns

forall
a, al, a2, a3 : TAddress, x, x1 : TEXOption, q, ql : TQOS,
d, d1 : OctetString, r, r1 : TDISReason, t, t1 : TSP,
clg, clql : CIQOS

ofsort Bool
Subsort (t) ne Subsort(tl) => t eq t1=1alse;
TCONreq(a, a2, x, q, d) eq TCONreq(al, a3, xl1, ql, dl) =
(a eq al) and (a2 eq a3) and (x eq x1) and (q eq ql) and
(d eq dl);
TCONind(a, a2, x, q, d) eq TCONind (al, a3, x1, ql, dl) =

12



MNCT P HCO/M3K TO 10023—93

(a eq al) and (a2 eq ad) and (x eq x1) and (q eq ql) and
(d eq dI);

TCONresp(a, x, q,d) eq TCONresp(al, x1, ql, d1)=(aeqal)
and (x eq x1) and (q eq ql) and (d eq dl);
TCONconf(a, x, q, d) eq TCONconfi(al. x1,ql,dl)=(aeqal)
and (x eq x1) and (q eq ql) and (d eq dl);

TDISind (r, d) eq TDISind(rl, d1) = (reqrl) and (deqdl);
TUDTreq(a, a2, clq, d) eq TUDTreq(al, a3, clgl, dlI)=
(a eq al) and (a2 eq a3) and (clg eq clql) and (d eq dl);
TUDTind(a, a2, clq, d) eq TUDTind(al, a3, clql, dl)=
(a eq al) and (a2 eq a3) and (clq eq clql) and (d eq dl);
not (IsTCON(t) or IsTDIS(t))

=> t eq tl

= (Subsort(t) eq Subsort(tl)) and (UserData(t) eq
UserData(t1)) and (IsTDT (1) implies (f eqTerm t1);

t ne tl=not(t eq tl);

t eqTerm tlI
= TEOTrequest Terminates t iff (TEOTrequest Tepminates

t]l) and (TEOTindication terminates t iff (TEOTindication
Terminates t1));

endtype (* TSPEquality *)

e et e

8434 [Tpouue pynxkyuu cepB8UCHBLX NRPUMUTUBOH
TPAHCNOPTHOCO YPOBHA

Oyukuna ProviderGeneratedind xapakrtepusver TSP, renepupye-
MbI€ HCKJIOUYHTEJBbHO NMOCTaBIIHMKOM YCAYT. 3Ta (PYHKIHS HCIOJb3yer-
Csl /1 ONMHCAHHS BO3MOMHOT'O HeJeTePMHHH3Ma TIOCTaBUIHKA VCAYD

(cm. 12.3.3).
Oyukuusa IsindicationOf cssizeiBaeT Bhinosnenue TSP B kaxiaoMm

OKOHEUYHOM NYHKTE TPaHCIIOPTHOI'O COEJHHEeHHS ¢ TIIpeJIBaPUTENbLHBIM
BBIMTOJIHEHHEM COOTBETCTBYIOLIEIO NPUMHUTHBA B APYroM NyHKTE TOTO
K€ caMoro TpaHcrnopTHoro coenuHenusa (cm. 12.3.3). Dra Pyukuus
TaKKe npeacrapager TpebOBAHUSA IO COTJIACOBAHHIO B OTHOUIEHHH BO3-
MOXKHOIO HexeTepMHHH3Ma NOCTaBliMKa ycayr (cm. pasgen 10 u 14.2
HCO 8072).

type TransportServicePrimitive

is TSPEquality

opns
ProviderGeneratedind : TSP —> Bool
= [sIndicationOf _.,_IsValidTCON2For_ : TSP, TSP —> Bool

13
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eqns
forall
t,t1 : TSP, a, al, a2, a3 : TAddress, x, x1 : TEXOption,
q, ql : TQOS, d, d1 : OctetString, clqg, clql : ClIQOS
ofsort Bool
PrividerGeneratedInd (t)
= [sTDISind (i) and (Provider IsReasonOf(t) and
(UserData(t) eq <>);
TCONconf(al, x1, ql, d1} IsValidTCON2For TCONreq(a,
a2, x, q, d)=(al eq a) and (ql eq q) and ((xI eq UseTex)
implies (x eq UseTEX)):
TCONresp(al, x1, gl, dl) IsValidTCON2For TCONind (a,
a2, x, q, dy=1(al eq a) and (qf eq q) and ((x1 eq UseTex)
implies (x eq UseTEX}));
not ((IsTCONconf(tl) and IsTCONreqg(t)) or ((IsTCON-
resp(tl) and IsTCONind(t))) =>111sValidTCON2Fort=
false;
TCONind (al, a3, x1, ql, d1) IsIndicationOf TCONreq(a, a2,
X, q, d} = (al eq 1} and (a3 eq a2} and (x1 eq x) and (ql lc
q) and (dl eq d);
TCONconi(al, x1, ql, d1) IsIndicationOfTCONresp(a, x, q,
d)=(aleqa) ond (x1eq x) and (ql eq q ) and (dl eqd);
[sSTCON (1), not(IsTReq(t)) => t1 IsIndicationOf t=false;
ISTCON (1), IsTReq(t), h(Subsort(tl)) ne Suecc(h(Sub-
sorl (t))) => tl IsIndicationOf t=false;
TUDTind (al, a3, clql, dl) IsIndicationOf TUDTreq(a, a2,
clq, d) = (al ®&q a) and (a3 eq a2) and (clql le clq) and
(dl eq d):
not (IsTCON (t) or IsTUDT(t)) => t1 IsIndicationOf t=
[sTReq(t) and IsTInd(t1) and (h(Subsort(tl)) eq
Succ (h(Subsort(t)))) and ((TEOTindication Terminates t1)
iff (TEOTrequest Terminates t)) and (UserData(tl) eg
UserData(t));
endtype (* TransportServicePrimitive *)

8.0 KauvectBo ycayr (KY)
8.5.1 Obuiee onucarue

Crpyktypa mapamerpa KV moapasjgensieTcsi B COOTBETCTBHH C OIl-
penesenueM, npuseaseHuniM B pasaene 10 TOCT 34.960.

ITepBas nekomnosunus sbigenasier napaMeTpsl KY: npou3BoanTenb-
HocTb TC, npuoputer TC u gamura TC. 3TH CTPYKTYpPHl ONpeACJAAIOT~

14
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cAd B 8.5.2—8.5.4 cOOTBETCTBEHHO H CChIIAIOTCS HA BCIOMOraTeJbHbIE
onpenenenuss KY, npusegesunie B 8.5.5.

Kax koncrpykuuss TQOS, tak u koHcrpykuuss TCPerformance, a
TAKXEe MX NMOACTPVKTYPH B OCHOBHOM COCTOSIT W3 JA€KapTOBa NPOU3BE-
nenust, o6pasoBaAHHOr0 (PYHKIUAMH NMPOEKLUHH, KaxKioas H3 KOTOPHIX
l1aeT OJHH MHOXHTEJb 3HAueHUS NPoH3BeleHHST H OyJjeBblX (PVHKIUHH,
cneuHPUUUPYIOUIHX pPAaBEHCTBO H YaCcTHUHOe ynopsiioyeHHe KY, Kak
onpeneneno B pasaene 10 TOCT 34.960.

B 8.5.2 B Bujge noscuenuss npejCTaBJCHBLI BHJIOBbIE NPON3BENECHUA,
OTHOCsIHeCs K npousBoautenbHocTH TC.

[IpuMeuvanus

| Tlopsaox, B KoTOpOM TmpejacTaBieHbl onpeneaenns KV, oranuaercs OT nopaj-
Ka, npeacrapaensoro s padnene 10 N'OCT 34.960, uro obecneunBaeT TrpynnupoBaHie
(B bopManbHOM KOHTEKCTe) CXOJAHBIX OmnpeneJeHui, uto obJjeryaeT yTeHue.

2 Tlpencrasaenne 3Hauvennét TQOS dopmanbHOo TOAHOE TONBKO ANA TOH obsac-
TH, KOTOPAsl OKashiBaeTcss HeoOXOAHMOMH, uToObl obecrmeunTh abCTPaKTHYIO crnenudpH-
KalHI0 TAaKHX 3HAYeHHU, kak napamerpel TSP, u coorBercTBylOUHX TpeGOBAaHHUH 110
cornacopando KY (cm. uerBepthiit ab3au pasaena 10 TOCT 34 960) Jonomunrens-
Hble PYHKIUH, NO3BOJSIOIINE OUeHHBATH KV NpH TECTUPOBAHHUY, ¥ NPUMEpPH H3Mepe-
HHH He onpexeseHbl. OueHKa KakuM-Jau60 ob6paszom KV He cBsizaHa ¢ IHHAMHUECKHMH
TpebGOBAHHAMH, NPEJCTABJCHHBIMH HACTOSIHM (OpMaIM30BAHHHM ONMHCAHHEM, Tak
kak cemantuka LOTOS abcrparupyeTcss OT KOJNHYECTBEHHBIX 4CIEKTOB, TaKHX KakK

BpeMs H BEPOSTHOCTH.
3 B HacroseM ONHCAaHHMM He YKasaHo, sBasercss JH 3nauyenne KV abCOMIOTHBHIM

TpeboOBaHHEeM INOJbL3OBATEJA HJIH TPHEMJEMO TakXXe NMOHHKEeHHOE 3HaueHHe,

Crpykrypa nmapametrpoB KY pexuMa-6e3-yCTaHOBIAEHHS-COEIHHE-

HHSl MPEACTABJEHAa B BHJAE JeKapToBa IMPOU3BeJEHHS NapaMeTpoB
TCTransitDelay, TCProtection, NCProbability u TCPriority.

type TSQuality

is POThreeTuple actualizedby TCPerformance, TCPriority,

TCProtection using

sortnames
TQOS for ThreeTuple
TCPerformance for Element
TCPriority for Element2
TCProtection for Element3
Bool for FBool

opnnames
TQOSPerformance for First
TQOSPriority for Second
TQOSProtection for Third
TQOS for Tuple

endtype (* TSQuality *)

15
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type TSCIQuality
is POFourTuple acfualizedby CLTransitDelay, TCProtection,
Probability, TCPriority using

sortnaimes
Bool for FBool

CLQOS for FourTuple
CLTransDelay for Element
TCProtection tor Element2
Prob for Element3
TCPriority for Element4

oprinaimes

CLQOSTransDelay for First
CLQOSProtection for Second
CLQOSProbability for Third
CLQOSPriority for Fourth
CLQOS for Tuple

endtype (* TSCIQuality *)
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8.5.2 ITapamerpsl npous3soluTesbHOCTU

8521 Obwee onucanue
[TapamMeTpbl MPOU3BOAHTENBHOCTH, COCTABJSIOIIHE KOMIIOHEHT ITa-

paMeTpoB K¥, HMeIOT caeiyILyIo CTPYKTYPY YETBEPKH:
TCPerformance = Delays X Failures X Throughput X RER,

4TO MpeJCTaBJ/JeHO B JaHHOM HuXe onpenesneHun. OnpeneseHust KOM-
MOHEHTOB naHbl B 8.5.2.92—-852.5.

ITpumeuanune — Benomorareavuse onpegenenuss KY (cm 8 5.5)
AJs1 TIOHHMAaHHUS OlpelesieHHH napaMeTrpa NPOH3BOAKHTEJNbHOCTH, COAepiKailerocs
8522—85.25 Ilpun nepBoM uTeHUH HACTOSILEr0 CTAHAAPTA PEeKOMEeHAYeTcs CHavasa

O3HAKOMHUTBCA ¢ 8.5.5.

I1OJIC3HH
B

---------------------------------------------------------------------------------------------------------- *)
type TCPerformance
i1s BasicTCPerformance
opns
It e, gt
_ge_. : TCPerformance, TCPerformance —> Bool
eqns
forall
d, d1 : Delays, f, fI : failures, t, tl1 : Throughpui,r,

rl : TPRER, pf, pfl : TCPerformance

oisort Bool
Performance(d, f, t, r) le Performance(dl, fl, tl, rl)=

(d ge d1) and (f ge f1) and (t le t1) and (r ge rl);

(6
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pf 1t pil= (pl le pil) and not (pfl le pi);

pf eq pil= (pf le pil) and (pfl le pf);

pf ne pil=not(pf eq pil);

pf ge pil=pil le pi;

pf gt pfl= (pf ge pfl) and not (pfl ge pf);
endtype (* TCPerformance *)

type BasicTCPerformance
is FourTuple actualizedby TCDelays, TCThroughput

TCResidualErrorRate, TCFailureProbabilities using
sortnames
TCPeriormance ior FourTuple
Delays for Element
Failures for Element2
Throughput for Element3
TPRER for Element4
Bool for FBool
opnnames
Performence for Tuple
Delays for First
Throughput tor Second
RER for Third
Failures for Fourth
endtype (* BasicTCPerformance *)

8522 [Mapamerpo 3adepowmxu

[lapaMeTpsl 3aJ€pKKH HMEIOT CJA€AYIOLUIYIO CTPYKTYPY TPOHKH:

Delays=EstDelay X TransDelay X RelDelay, rze:

EstDelay=Nat
TransDelay=Nat*
RelDelay=:Nat?

EstDelay — Bua napamerpa 3zazepxku ycranossenusi TC, Koro-
PBIH UMeEeT JIMHeHAHYIO CTPYKTYypY (TakuM oOpa3oM omnpejaeneHa eHH-
CTBEHHAd B3aHMMHO OJHO3HAYHAfl NPOEKLH:).

TransDelay — Buja nmapamerpa TPaH3UTHOH 3aJ€pPKH, KOTOPBIH
HMeeT CTPYKTYpPy YeTBepKH. Kaxkaas nmpoekKUHA IpeacTaBaser TpaH-
3UTHYIO 3aJlepKKY AJd OTAEJbHOrO HanpaBJieHHs Nepejadyd U CKopoc-
TH (a UMEeHHO «MaKCHMaJbHasy u «cpeausasy, cMm. 10.3 TOCT 34.960).
JTO onpeneseHde NPEeACTaBJeHO KaK IepedMeHOBaHHe BCIIOMOraTeJb-
HOrO omnpejeseHns, NPpUBeAeHHoro B 8.5.5.

RelDelay — Bunp nmapamerpa 3aiepKH OCBOOOXKIEHHS], KOTOPHI
HMeeT CTPYKTYPY ABOMKH. KaXaasi npoeKUuHs NpeAcTaBaseT 3aAepKKY
ocBoboxaenus TC aas otaeabHoro noas3opatenss TC (koropomy
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cHruHaausupyercsi 06 ycneuiHom ocBoboxaenun, cMm. 10.7 TOCT
34.960). ®opma 3TOro onpeaeneHuss —3K3EMNJANAP obBlero onpeaesne-
HHA (NTPUBEAEHHOro B 8.5.5), NOAYYEHHBIH HCNOJb30BAHHEM B KayeCTBe
akTyaJdabHoro tHna napamerpa NatRepresentations, KoTopbein onpeje-

JICH B oubaunoteke tunos gauusix LOTOS.

type TCDelays
is POThreeTuple actualizedby TCEstablishmentDelay, TransitDelay,
TCReleaseDelay using

sortrarnes
Delays for ThreeTuple

EstDelay for Element
TransDelay for Element2
RelDelay for Elementd
Bool tor FBool

opnnames
TCEstablishment for First

Transit for Second

TCRelease for Third

Delay for Tuple
endtype (* TCDelays *)
type TCEstablishmentDelay
i1s NatRepresentations

sorts
EstDelay
opIs
EstDelay : Nat — > EstDelay
Time : EstDelay —> Nat
—eq—, —ne_, _le_, -It_, _ge_, _gt_ : EstDelay, EstDelay
— > Bool
eqns
forall

n, nl : Nat, e el : EstDelay
ofsort Nat
Time (EstDelay (n)) =n;
oisort Bool
EstDelay(n) le EstDelay(nl) =n le nl;
e It el= (e le el) and not (el le e);
eeqel=(e le el) and (el le e);
e ne el=not(e eq el);
e ge el=el le ¢;
e gt el= (e ge el) and not(el ge e);

18
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endtype (* TCEstablishinentDelay *)
type TransitDelay
is DTRateDirecitonQQOSParameter renamedby
sortnames
TransDelay ior DQOSP
opnnames
TransDelay for RDQOSP
endtype (* TransitDelay *)
type TCReleaseDelay
is PODoubleParameter actualizedby NatRepresentations using
sortnames
Nat for Element
Nat for Element2
RelDelay for Pair
Bool for FBool
opnnames
AtCalling for First
AtCalled for Second
RelDelay for Pair
endtype (* TCReleaseDelay *)
type CLTransitDelay
is NaturalNumber renamedby
sortnames
CLTransDelay for Nat
endtype (*CLTransitDelay *)

(*

8523 IIponycknaa cnocobHOCTES®

[TapameTpnl nponyckHOH CMNOCOOHOCTH HMEIOT CJAEAYIOUIYI0O CTPYK-
TYPY YeTBEPKH:
Throughput=Nat*

type TCThroughput
is DTRateDirectionQOSParameter renamedby
sortnames
Throughput for RDQOSP
opnnames
Throughput for RDQOSP
endtype (* TCThrouhput *)

19
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8524 BeposrnHocTs 0TKAQ3Q
[TapaMeTpbl BepOATHOCTH OTKasa UMEIOT CJEAYIOWYI0 CTPYKTYDY

JETBEDKH:
Failures=Prob?*

type TCFailureProbabilities
is POFourTuple actualizedby Probability using
sortnames
Prob for Element
Prob for Element2
Prob for Element3
Prob for Element4
Bool for FBool
Failure for FourTuple
opnnames
TCEstablishment for First
Transfer for Second
TCResilience for Third
TCRelease for Fourth
Failures for Tuple
endtype (* TCFailureProbabilites *)

8525 Kosdpoduyuenr HeobOHapywmeHHBIX oOowubocx

[Tapamerpn ko3dduunenta HeoOHapyxXeHHbXx owmn60k (KHO)
UMET caeayioumyno cTpyktypy aABokikn: KHO=Prob?

Kaxpaas npoekuus npegctasaser KHO ans oraenbHoro HampasnJe-
HUA nepenaud. Popma 3TOro onpeneseHuss aHaaOrdyHa Toi, KOoTopas
HCNONb30BaKHa AaA 3anepxKkKu ocsoboxaenusa TC (cuM. 8.5.2.2), HO ¢
JDYTrHM THIIOM aKTyaJlbHOro napamerpa, a uMeHHo Probability (cm.
8.5.5). Ha camom pene, KHO onpenenen B 'OCT 34.960 xak orHolue-
HHe H3MepPeHHbIX 3HAaUeHHH, a He KakK BeposTHOCThb. OaHaKo 3TO He
HMeeT 3HayeHHdA AJaa oOpa3oBaHMS THMa, NMOcKOJbKY 3HaueHus KHO
(no6asi U3 aByx npoekuuit) u onepauun Ha KHO coBmagalor co 3na-
YeHUSIMH ¥ OMepalHsiIMH BEPOSATHOCTH COOTBETCTBEHHO.

type TCResidualErrorRate
is POPair actualizedby NaturalNumber using

sortnames
TPRER for Pair
Nat for Element
Nat for Element?2

20
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Bool for FBool
opnnames

RER for Pair

Target for First

Minimum for Second
endtype (* TCResidualErrorRate *)

(*

————————————————
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8.5.3 ITpuopurer TC

[Tpy noMolLH NMeperMEeHOBAaHUS HATYyPaJbHbIX YHCEJ] YPOBHH INDHO-
DHTETA MPEeACTABJEHb KaK IOJHOCTBIO YIOPAJA0YEHHOE MHOXeCTBO. B
F'OCT 34.960 yxazano, 4To YMCJAO ypOBHEH NPpHOpUTETa OTrPaHU4CHO.
JTO TaKXKe NPUMEHHUMO K peanusainu tvna aanubix NaturalNumber.

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" *)
type TCPriority

is NaturalNumber renamedby
sortnames

TCPriority for Nat
opnnames

Lowest for 0

Higher for Succ

endtype (* TCPriority *)
(e e et e -

8.5.4 Jawura TC

YnopsinoueHHOe MHOXKECTBO H3 YEeThipeX KOHCTAHT IpeACTaBJiseT
BapHaHTh 3aiuiutel, onpenenaendbie B 10.9 TOCT 34.960.

- T iy W T Wy Tl B e e e p il e S W Bk e T U it e gy el ey o A sy oy s O B gy oy B vy mpy il ey e e il ey v oy o A B ey we gy Wy ey e By e g S Bl e by S P ke PP B Ml ] S S B ek ol S S CEEN BT S O B A T me o oW W

type TCProtection
(s OrderedFourTuplet renamedby
sortnames

TCProtection for Tuplet
opnnames

NoProtection for TheOne

Monitoring for TheOther

Manipulation for TheThird

FullProtection for TheFourth
endtype (* TCProtection *)

W U N L el ] el o Sl S B e e S Ry ey S Sy T il [y i e S N ey e A e e e e ) e e o g O I el ol e A Ak g g N e Y i g I e ' T A ---* -----------------

8.5.50 Bcnomoeareavnoie onpedesenus KY

B tune Probability Bun Prob sanaer uutepsan AedcTBHTEbHBIX UH-

21
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cen [0, 1] smecTe ¢ anementoM Undefined, Kotopmui#i npeacrapasier or-
HOIIeINIHS, He BXOJs1lIHe B 3TOT HHTepBaJ.

DTRateDirectionQOSParameter nmoaaepxuBaer onpejeseHde mna:
pamerpa KY B Buae natypanabHOro yucJ/aa, KOTOPHHA HMeeT YeThipe
KOMIIOHENTa (MJH MPOEKIHH), KaXKABLI 3 KOTOPHIX HHICKCUPYETCHA CKO-
POCTBIO mepejadyd AaHHBLIX U HanpaBaenueM nepegauu. Buasr DTRate
u DTDireclion o6ecneuynBaioT 3TH WHAEKCH. KOMNOHEHTH reHepUpYIOT-
cs pynkuueir Proj. KoncTpyKuust 3T0ro THA& TINPEACTaBJE€HA CHH3Y
BREpX, wucnoan3dysl onpenenenus Ttunos DTDirectionQOSPar n
DTDirectionQOSParameter pjsi mocTpoeHus CTPYKTYPH YeTBEPKH H3
nByx aBoek. O6uiee onpeaenenne napamerpa PODoubleParameter
cM. B 8.7.

Ilpumevanue — Onpenenenne B 8.7 HeoOX0AUMO AN HNOHUMAHUA TIpHBe-

JEHHBIX HHXKe onpeaesennid. IIpy NMepBoM YTEHHH PEKOMEHIAYETCH CHayaJla NpovYecTh
8|7l

type Probability
is NaturalNumber

SOrts
Prob
opns
—/- : Nat, Nat —> Prob
Undefined . —> Prob
-eq_,-ne_,_le_,
It —ge_,—gt_ : Prob, Prob —> Bool
eqns
forall

m, n, j, k : Nat,p,q : Prob
oisort Prob
megtnor (neq 0) =>m/n= Undefmed
mlennne0,jne0=>(m*j)/ (n ])-m/n
ofsort Bool
mlen, jlek,nne, knelG=>m/nle (j/k)=m?*k)
le (j*n);
m le n, n ne 0 => Undefined le (m/n)=1ialse;
p le Undefined =true:

p It q=(p le q) and not(q le p);
peq g=(p le q) and (q le p);

p ne q=not(p eq q);

p ge q=q le p;

p gt q= (p ge q) and mot (q ge p);
endtype (* Probability *)
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type DTDirectionQOSPar
is POPair actualizedby NaturalNumber using

sortnames
Nat for Element

Nat for Element2
DQOSP for Pair
Bool for FBool

opnnames
FromCalling for First
FromCalled for Second
DQP ior Pair

endtype (* DTDirectionQOSPar *)

type DTRateDirectionQOSParameter
is POPair actualizedby DTDirectionQOSPar using

sortnames
Nat for Element

Nat for Element2
DQOSP for Pair
Bool for FBool
opnnames
FromCalling for First
FromCalled for Second
DQP for Pair
endtype (* DTDirectionQOSPar *)
type DTRateDirectionQOSParameter
is POPair actualizedby DTDirectionQOSPar using
sortnames
DQOSP for Element
DQOSP for Element?2
Bool for FBool
RDQOSP for Pair
opnnames
Max ifor First
Ave for Second
RDQOSP for Pair
endtype (* DTRateDirectionQOSParameter *)

(='I¢

86 IlapamMerpb cepBHCHBX NPHMHUTHBOB TpaHC-

MOPTHOro ypOBHA
Bapuant cpounbix 1aHHBIX M NapaMeTphl NPHYMHBE pPasbelHHEHHS
B ISP onpeneasiiorcs Tunmamu TEXOption u TDISReason coorgserct-

BeHHO. CtpyKTypa napaMerpa KY onpesenena B 8.5 mnocpeacTsoM
23
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TSQuality. Opyrumu tunamu napamerpos TSP spasiiorca TAddress
(eMm. 8.2) u OctetString (aanuble monb3oBaTens), KOTOpbie HMOOPTH-
pyooTcs H3 6ubanoreku tanos gaHubnix LOTOS (cm. paszen 7).

[Tpumeuvanue — IlpencraBnenne 3navennit TDISeason cooTBeTcTBYET omnpe-
aeacHuio B 14 2.1 TOCT 34.960, Ho 6c3 npejcTtapieHHsl AONOJHUTENbHOH HHDOPMA-
HHY H TNPHMCPOB, NPHBEREHHBIX B npuMeyaHnsax (cM. 87 JZAR onpejeneHus

TwoTuplet).

type TEXOption
is TwoTuplet renamedby
sortnames
TEXOption for Tuplet
opnnames
UseTEX for TheOne
NoTEX for TheOther
endtype (* TEXOption *)
type TDISReason
is TwoTuplet renamedby
sortnames
TDISReason for Tuplet
opnnames
User for TheOne
Provider for TheOther
eildtype (* TDISReason *)

( I Bk dull B By e v O e ek S g v e e -y S S ] il B By e e Bl g e gy [ g et gt gl e e e e e el e g e e e e ol e ] e g e o T el W i

87 BcnoMorarteabHbie OoOnNpeAeNeHH

Generalldentifier onpeaenser 6eckoHeuHOe MHOXKECTBO HACHTH(OH-
KaTOPOB BMECTE C PABEHCTBOM Ha HeM.

Element onpenesen B 6ubanoreke tunos pauuex LOTOS, Toraa
Kak Element2, Element3 u Element4 gBJsi10oTCA ero oTAeNbHBIMH H30-
MOPPHBIMH KOMHUAMU. DTH THIBI UCIOJb3YIOTCSH B onpexenenusx Pair,
ThreeTuple u FourTuple, KoTophie onpenensitoT KOpTexkH OOILEro BHU-
Ja H3 IABYX, 1p€X HJAH YeThipeX 3HAUEeHUH, BO3IMOXKHO Pa3HBIX BHAOB, C
paBeHcTBOM H npoeknusiMu. TwoTurlet u FourTuplet onpenensior MHo-
XKECTBa, COCTOSIIIHE COOTBETCTBEHHO M3 JABYX H YeThIpeX 3J€MEHTOB,
HajeseHHBIX 6yJieBbiM paBenctBoM. OrderedFourTuplet aBasiercsa pac-
mrpenneM FourTuplet ¢ obmmum ynopsanoueHneMm.

POElement — 310 o6uiuii Tun Element ¢ no6aBjeHneM YacTHYHOHN
ynopsinouennoct, Torjga kak  POElement2, POElementd #
POElement4 gpasiiorcss ero oTae bHBIMH H30MOPOHBIMU KOMUAMHU. ODTH
THIB HcmoJbsylotess npu  noctpoedun POPair, POThreeTuple wu

e iy v e el S e Sl ' o b i A M A e e o S e S Bl Y B O
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POFourTuple, kotopble siBasiioTcs KopTekaMu o6Luero BHAAa, pacllu-
PEHHBIMHM YaCTHYHOH YNOPAAOYEHHOCTHIO.

g N A B AN F W ey e s sy sy - A -

o e e e . A B P B e e et bt - )

type Generalldentifier

is Boolean
sorts
Identifier
opns
Someldentifier : —> Identifier
Anotherldentifier . Identifier —> ldentifier
_eq-,_ne_ . Identifier, Identifier
—> Bool
eqns
forall
a, al : Identifier

ofsort Bool
Someldentifier eq Someldentifier =true;

Anotherldentiiier (a) eq Someldentifier=false;
Someldentifier eq Anotherldentifier (a) ={false;
Anotherldentifier (a) eq Anotherldentifier(al) =a eq al;
a ne al=not(a eq al);

endtype (* Generalldentifier *)

itype Element2

is Element renamedby

sorthames
Element? for Element

endtype (* Element2 *)
type Elementd3
is Element renamedby

sortnames
Element3 for Element

endtype (* Element3 *)

type Element4
is Element renamedby

sortnames
Element4 for Element

endtype (* Element4 *)
type Pair
1s Boolean, Element, Element2
sorts
Pair
opns
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Pair : Element, Element2 —> Pair
First . Pair —> Element
Second . Pair —> Element?2
_eq—, _ne- . Pair, Pair —> Bool
eqns
forall

el : Element, e2 : Element2, p, pl : Pair
ofsort Element
First (Pair(el, e2) =el:
ofsort Element2
Second (Pair{(el, e2)) =e2;
ofsort Bool
p=pl => p eq pl=true;
First(p) ne First(pl) => p eq pl=1alse;
Second (p) ne Second(pl) => p eq pl=1false;
p ne pl=not(p eq pl);
endtype (*Pair *)
fype ThreeTuple’
is Element, Element2, Element3, Boolean

SOTts
ThreeTuple

opns
Tuple . Element, Element2, Element3 —> ThreeTuple
First . ThreeTuple —> Element
Second : ThreeTuple —> Element2
Third . ThreeTuple —> Element3
_eq—, —ne_ : ThreeTuple, ThreeTuple —> Bool

eqns

forall

x, vy : ThreeTuple, x1, yl : Element, x2, y2 : Element2,
x3, y3 : Element3
ofsort Element
First (Tuple (x1, x2, x3)) =x1;
oisort Element2
Second (Tuple (x1, x2, x3)) =x2;
ofsort Element3
Third (Tuple (x1, x2, x3)) =x3;
ofsort Bool
First(x) eq First(y), Second (x) eq Second (y), Third (x) eq
Third(y) => x eq y=True;
not (First (x) eq First(y)) => x eq y=False;
not (Second (x) eq Second(y)) => x eq y=False;
not (Third (x) eq Third(y)}) = > x eq y=False;

26
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endtype (* ThreeTuple *)

type FourTuple
is Element, Element2, Element3, Element4, Boolean

sorts
FourTuple
op1s
Tuple : Element, Element2, Element3, Element4
—> FourTuple
First . FourTuple —> Element
Second : FourTuple —> Element2
Third . FoureTuple —> Element3
Fourth . FoureTuple —> Element4
_eq-, -ne— : FourTuple, FourTuple —> Bool
eqris
forall
x1, yl . Element, x2, v2 : Element2, x3, y3 : Element3,
x4, y4 . Element4

ofsort Element
First (Tuple(x1, x2, x3, x4)) =x1;

ofsort Element?2
Second (Tuple(x1, x2, x3, x4)) =x2;

oisort Element3
Third (Tuple (x1, x2, x3, x4)) =x3;

ofsort Element3
Fourth (Tuple(x1, x2, x3, x4)) =x4;

ofsort Bool
Tuple(x1, x2, x3, x4) eq Tuple (xI, x2, x3, x4) =True;
x1 ne yl => Tuple(x1, x2, x3, x4) eq Tuple(yl, y2, y3, y4)
= False;
x2 ne y2 => Tuple(x1, x2, x3, x4) eq Tuple(yl, y2, y3, y4)
= False;
x3 ne y3 => Tuple(x1, x2, x3, x4) eq Tuple(yl, y2, y3, y4)
= False;
x4 ne y4 => Tuple(x1, x2, x3, x4) eq Tuple(yl, y2, y3, y4)
= False;

endtype (* FourTuple *)

type TwoTuplet

is Boolean, NaturalNumber

sorts
Tuplet

opns
TheOne, TheOther : —> Tuplet
_eq-, -ne_ : Tuplet, Tuplet —> Bool
h ; Tuplet —> Nat

27
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eqns
forall

u, v : Tuplet
ofsort Nat

h (TheOne) =0;
h (TheOther) =Succ (h(TheOne));
ofsort Bool
uequ=h(u) eq h(v);
t ne v=not (u eq v);
endtype (* TwoTuplet *)
type FourTuplet
is TwoTuplet

Opns
TheThird, TheFourth : —> Tuplet

eqns

ofsort Nat

h(TheThird) = Succ (h{TheOther));
h (TheFourth) =Succ (h(TheThird));
endtype (* FourTuplet *}
type OrderedFourTuplet
is FourTuplet

opns
e, _le, ~ge_,
~gt— :  Tuplet, Tuplet —> Bool
eqns
forall
X,y : Tuplet

ofsort Bool

x It y=h(x) It h(y),

x le y=h(x) le h(y);

x ge y=h(x) ge h(y);

x gt y=h(x) gt h(y);
endtype (* OrderedFourTuplet *)
type POElement

is Element
formalopns
_le—, _lt-, —ge_,
~gt— : Element, Element @ —> FBool

endtype (* POElement *)
type POElement2
is POElement renamedby

sortnames
Element2 for Element

28
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endtype (* POElement2 ¥)
type POElement3
is POElement renamedby
sortnames

Element3 for Element
endtype (* POElement3 *)
type POElement4
is POElement renamedby
sortnames

Element4 for Element
endtype (* POElemernt4 *)
type BasicPOPair
is Pair actualizedby POElement, POElement2 using
endtype (* BasicPOPair *)
type POPair
is BasicPOPair

Opns
e, -, —ge_,
gt~ : Pair, Pair —> Bool
eqns
forall
X,y : Pair
ofsort Bool
First(x) le First(y), Second(x) le Second(y) =>x le y=
true;

not (First (x) le First(y)) => x le y={alse;
not (Second (x) le Second (y)) => x le y=1{alse;
Xney=>x1t y=xley;
X eq y =>x It y=Tfalse;
X ge y=y le x;
Xney=>xgty=xgey;
X eq y=>x gt y=1false;
endtype (* POPair *)
type BasicPOThreeTuple
is ThreeTuple actualizedby POElement, POElement2, POElement3
using
endtype (* BasicPOThreeTuple *)
type POThreeTuple
is BasicPOThreeTuple
opns
le, _It—, _ge_, _gt— : ThreeTuple, ThreeTuple —> Bool
2qNs
forall
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X, y : ThreeTuple
oisort Bool
First(x) le First(y), Second(x) le Second(y), Third(x) le
Third(y) => x le y=true,
not (First (x) le First(y)) => x le y=1{alse;
not (Second (x) le Second(y)) => x le y={alse;
not (Third (x) le Third(y)) => x le y=1{alse;
xney=>xlt y=xley;
x ge y=y le x;
Xney=>xgty=xgey;
endtype (* POThreeTuple *)
type BasicPOFourTuple
is FourTuple actualizedby POElement, POElement2, POElement3,
POElement4 using
endtype (* BasicPOFourTuple *)
type POFourTuple
is BasicPOFourTuple

opns
le_, 1, _ge_,
—gt_ : FourTuple, FourTuple —> Bool
af*
forall

X,y : FourTuple
ofsort Bool
First(x) le First(y), Second(x) le Second(y), Third(x) Ie
Third(y), Fourth(x) le Fourth(y) => x le y=true;
not (First (x) le First(y)) => x le y={alse;
not (Second (x) le Second(y)) => x le y=false;
not (Third (x* le Third(y)) => x le y=ialse;
not (Fourth (x) le Fourth(y)) => x le y={alse;
Xxney=>x It y=xley;
X ge y=y le X;
Xney=>xgty=xgey,;
endtype (* POFourTuple *)
(e e e et ettt et e e e

9 TNMOBAJIBHBIE OTPAHHYEHHUA

Onpegesiede MOBEeAEHHS MOCTABLIUKA YCAYT pasjesieHO Ha JBe He-
3aBHCHMBbI€ YaCTH: IIOCTaBILIHK YCJAYT B pPeXHMe-C-YCTAaHOBJEHHEM-
CO€JHHEHHSI M NMOCTABILIHK ycayr B pexknMe-0€3-yCTaHOBJAEHHA-COCAH-
HeHHsi. OnpeneneHne MOCTaBLIKWKA YCJAYT B pPeXHMeE-C-yCTAaHOBJIEHUEM-
CO€JIHHEHHS NPeACTABJEHO B COYETAHHH C OTIeNbHLIMU OrPaHUYEHHS-
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Mu. TConnections onucbiBaeTcsi Kak cnocoBHBbIi} NOAAEPHKHBATL I10-
TEHIHaJ/bHO 6eCcKOHeYHOoe yhc/a0 HezaBucuMbix TC. Kaxknoe TC [pex-
CTaBJIACTCA OTACNbHbIM 3K3eMnsipoM TConnection. IToayuaemass 8
PE3ysbTaTe CTPYKTypa noka3aHa Ha pucyHkKe 1. TConnectionless omnu-
CaHo B pasjene 16. B paagene 10—15 onucaHbl orpaHHyYeHus, OTHOCS-
LIHECS K TPAHCHOPTHBIM YCJAYraM B DeXHMe-C-YCTaHOBJIEHHEM-COeIH-
HeHHs .

TConnectionless(1] | m

—tri

r—

TCIdentification 1] \

T[Afsepmnff[fj_

_7 LBackPressure
| ()
TConnection [7] .o TConnectionl ]

Pucynok 1 — CrTpykTypa ycayr TpaHCHOPTHOro YPOBHS

IlpuyMeyannus

] Kamﬂ.uﬁ skaemnanp TConnection mMoxer sakonHuuTbes, O6wuit TConnections
HAKOTAa He MOXKET 3aKOHYHTbCH, MOCKOJIbKY BCEraa CyLIeCTBYET BEPOSTHOCTH TOIO,
4T0 OyJeT BBI3BAH HOBHIH 3K3eMMAsAp ero koMmmoHenra TConnection,

2 B moGoit MOMeHT BpeMeHH MOXeT GbITb AKTHBHO J06oe uncao TC. Hegerep-
MHHH3M TIOCTaBIUHKA yCayr B ONPaHHYEHHH 3TOH NMOTEHUHAJNbHO GECKOHEUHOH napaJ-
NENbHOCTH CNENH(PHUHDYETCS KaK OTAENbHOEe OrpaHHYeHHe (CM. pa3zes 14).

behaviour
TSConnectioniess [t]

|| ]
T'Connections [t] || TCldentification {t] ||

TCAcceptance [t]

|
TBackpressure][t]

where
process TConnections [t] : noexit : =
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TConnection {t] > > stop
1]
TConnections |[t]

endproc (* TConnections *)

( T T T T I T T T i rrrrrYrr*rsrrryr vy e ryaxyvo vy e T Ot T O R O L L LT L Y Y L L

10 OBECNEYEHUE TPAHCHOPTHOIO COEAQHHEHHUHA

TpeboBaHus K MOBeAEHHIO IOCTaBUIMKA yCJayr, cBsA3aHHbie ¢ obec-
neyeHueM ogHoro TC, pacnazaloTcsl Ha [Ba KJacca, a MMEHHO OrpaHu-
YeHHSsi, KOTOphIe SBJAIOTCS JIOKaJbHBIMH IJ:sSi OKOHeuHo# Touku TC, H
MeXOKOHeyHble orpaHuyeHusi, OrpaHHueHHs NEPBOro KJacca CBS3aHhl
C noBejeHHeM B OKOHeyHOH Touke TC B 3aBHUCHMOCTH OT HCTODHH MpH-
MHTHBOB, BHINOJIHEHHBIX B 3TOH ke OKOHeyHOH Toyke TC. OrpaHuueHus
BTOPOr'O KJaCcR CBA3aHLI C NOBeldeHHeM B OKOHeuHO#W Touke TC B 3a-
BUCUMOCTH OT HCTOPDHHU NPUMHUTHBOB, BHIIIOJHEHHBIX B APYrOH OKOHeY-
Holt Touke TC.

Caeayer ¢opMasbHO ONpPeAEJHTh NMOAXOASIIEE MOHATHE KHCTODHS».
B yactHocTH, yA00HO NPHHHMAaTbh BO BHUMAaHHE TOJbKO Te CcOObITHA,
KOTOpble MOTYT BJAHATh Ha Oyayllee NOBEJEHHE MMOCTABLIMKA YCJYT, HE
YYHTHIBAsA, TAKHM 00pas3om, Te cOOLITHA, KOTOpHe HH Ha yTo OoJibuie
He BJIHSIIOT: TaKoe NOHSITHE M3BECTHO KaK «BJusioulast ucropusi», as
JIOKaJIbHKIX OrpaHHYEHHH BJAHAIOWLASA HCTOPHA NHpeacTaBsaeHa COoCTOosA-
HHEM IIpoUecca B COOTBETCTBHH C AHArpaMMOH MMEPEXONOB COCTOSTHHI,
npeacrasneHHoll Ha pucyHke 5 T'OCT 34.960. [Ins MeXOKOHEYHHIX Or-
PaHHUYEHH# BuIMAIOIlAsE HCTOPUA MNpeJCTaBJieHa fapaMeTpaMu npolec-
ca, Ybfl CTPYKTypa H onepailid QOpPMYJHPYIOTCH IPH TMOMOULH cCIe-
IMaJbHO CO3JaHHOro ONnpefaes]eHHsl THIA HaHHbIX (cM. 12.3.2). 3rH
onepauyH NO3BOJSIOT (POPMYJHDPOBAThL TPeOOBAHHS, COOTBETCTBYIOLLHE
rabauie 1 u pucyHky 4 'OCT 34.960, cnoco6om, He 3aBHCALIMM OT

MOZEJIH.

JloKanbHble OPraHH4YeHus NpeacTaB/eHbl ABYMS HE3aBHCHMBIMH Ia-
paJJsielbHbBIMH NpoUeccaMy, NpeacTaBAdIHMU cCOO0H JBa Pa3HBIX K-
semnssipa npouecca TAEP (cm. pasgen 11) M cCOOTBETCTBEHHO OrpaHu-
YHBAIOT B3aHMOAEHCTBHUSA C BhI3LIBAIOWIHM H BbI3BIBA€MbIM I0JIb30BAaTe-
nsiMu TpaucnoptHbuX yeayr. TSUserRole onpeaensier posau BuidbiBaolle-
O ¥ BBI3LIBAEMOro [10J1b30BaTeNfl TPAHCHOPTHHIX yeayr. MexXokoHey-
Hble orpaHuyeHus npeacrasiaedHbl npoueccoM TCEPAssociation  (em.
pasaesa 12), KOTOpbId COOTHOCHT HHAMKAUHH, BO3HHKAWOLIHE HA KaxK-
aoMm KoHue TC, ¢ coOTBeTCTBYIOUINMH 3alpOCAMH, BO3HHKAIOIKMH Ha
apyrom konue TC. TSPDirection onpenensier HanpapJeHHsI NPHMHTH-
BOB 3allpoca H HHAMKAUHH B MOJHOM COOTBETCTBHH C pasiaejoM 9.
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IJTHM @poleccoM Cleuu@HuupyeTcd HeleTePMHHUPOBAHHOCTbL NOCTAB-
UIHKa, KoTopas BJHSIeT Ha JaHHYl0 B3auMmocBa3b., Kpome Toro,
TCEPAssociation onpegensier HejeTepMHUHU3M, CBA3aHHBIH C  BbINOJ-
HEeHHeM TNPHMHTHBOB, I'eHEPHPOBAHHBIX MOCTABUIHKOM.

[TpuMeunanne — TexnHueckoe 3aMeuaHne @ 3aBepuUIeHHH: 3aBeplieHHe 060HX
IpOLECCOB, MPEACTAaBASIOINUX KOHUbLI COeJHHeHus! — SBHO NOCTATOYHOEe TNpeAcTaBJje-
HHe KOHLA BPEeMEHH »XH3HH 3TOTO cocalHenusa BoT noyeMy napaafiebHHIHE  KOMIIO-
HeHT, conepxkauHii TCEPAssociation, onucad (C HCHOJb30BaHUEM KOHCTPYKIHH
[> exit) kak crnocoOHBI 3aBepwinThcss B JI0O60H MOMEHT BpeMeHHM, TOrjaa Kak

TCEPAssociation ~— 6eckoHe4HBIH Ipolecc.

type TSUserRole

is TwoTuplet renamedby
sortnames

TSUserRole for Tuplet
opnnames

CallingRole for TheOne
CalledRole for TheOther
endtype (* TSUserRole *)
type TSPDirection

is TwoTuplet renamedby
sortnames

TSDirection for Tuplet
opnnames

Request for TheOne
Indication for TheOther
endtype (* TSPDirection *)

process TConnection [t] : exit: =
(TCEP [t} (CallingRole) ||| TCEP [t] (CalledRole))

]
(TCEPAssociation [t] [> exit)

endproc (* TConnection *)

e e e e e e e
11 JIOKAJIbHBIE OTPAHHYEHHSA JJIS OKOHEYHOTO MYHKTA TC

11.1 Ob6uee onucaHue

[lepBhie Tpu mpolecca caenyolied NeKOMNO3UUHH JOKAJbHBIX Or-
paHHYeHHH Ha B3aumojeicTBHs ojgHoro TC B KaxKJA0H OKOHEUHOH TOY-
Ke OTPAaKarlT CTPYKTYPY cOOBLITHA: 3ITO HeJaaeTcss ¢ HeJbl0 OTHeJeHHS
OFpaHHYEeHHUH, NMPUMEHSeMBbIX K KaxKJA0My KOMIIOHEHTY CTPYKTYphl  CO-
ObITHS,. OT OrpaHUYEHHH, IPHMEHSEMbIX K APYraM KOMIoHeHTaMm. Yer-
BEPTBHIA NPOIECC CeUHPUUHPYET OrpaHUUYEHHe, YIOMSAHYTOE B NPHME

yaHuu K 8.4.1.
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process TCEP [t] (role : TSUserRole) : exit: =
TCEPAddress [t]

TCEPIdentification [t]

TCEPSPOrdering [t} (role)

TCEPUserData [t]

endproc (* TCEP ¥)

112 Aapec u MAeHTHUPHKAUUSA OKOHEYHOH TOYKH
T C

JlokaJsibHBle OTPaHHYEHHs] HAa aJAPecHY0 H HACHTH(OHKATOPHYIO Yac-
TH cOOBITHH B OKOHeyHOH Touke TC HMeT CXOAHYIO (POpPMY: 3HAUYEHUE
OnpcAenseTcs Npu nepBoM CcoOOLITUM COBMECTHO ¢ I0Jb30BaTe/eM
TPAHCIQPTHLIX YCAYr, a 3aTeM OCTaeTcd IMOCTOAHHBIM.

[IipumMeuaHnne — 3aBepuieHHe 000HX NpoOUeccOB gonyckaetrcs B o060k Mo-
MEHT BpPEMeHH: KOHel JIOKaJbHOro (T. €. B OKOHeuHo# Touke TC) BpeMeHH IKH3HH

TC Ha camMoM peqe onpeaefsieTcs JOKAJAbHBIM YIOPALOUEHHEM CEPBHCHBIX NMPHMHTH-
BoB (cMm. 11.3.1),

process TCEPAddress [t] : exit: =

t?ta : TAddress ?tcei : TCEI ?tsp : TSP ; ConstantTA |t] (ta)
[> exit

endproc (* TCEPAddress *)

process ConstantTA [t] (ta : TAddress) :  noexit: =

t'ta ?tcei : TCEI ?tsp : TSP ; ConstantTA [t} (ta)

endproc (* ConstantTA *)

process TCEPIdentification [t] : exit: =

t?ta : TAddress ?tcei : TCEI ?tsp : TSP ; ConstantTCEI {t] (fcei)
[> exit

endproc (* TCEPIdentification *)

process ConstantTCE] [t] (tcei. : TCEI) : noexit: =

t*ta : TAddress !tcei ?tsp : TSP ; ConstantTCEI [t] (’tcei)
endproc (* ConstantTCEI *)

113 Jlokanpunoe ynopsigoueHuHe CEPBUCHHBIX IPH-
MUTHBOB B OKOHeuyHOM nyHKTe [C

11.3.1 O6uiee onucanue

TCEPSPOrdering onpeneasier orpaHi4eHHsT HA BO3MOXHbIE MOCJe-
N0BATEJbHOCTH NPHMHTHBOB B OAHOM OKOHe4YHOM nyHkTe TC (cm. pH-
CyHOK 9 u Tabauuy 4 'OCT 34.960), npumensieMmble K ogHomy TC.,
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[TockoabKy 3agaHa cnendpHKaUus JOKAJbHBIX OrpaHH4YeHHH, MoC-
TOJNbKY B JIOOOH MOMEHT BPE€MEHU IPUMHTHBLI TPAHCHOPTHBIX YCJYT,
KOTOpbie MOTYT ObITb BBINTOJIHEHbI, 3aBHCAT TOJbLKO OT HCTOPHH IPHMH-
THBOB, BLINNOJHEHHBIX B 3TOM OKOHeuyHoM nyHKTe TC. Bauswouue ac-
eKThl 3TOH HCTOPUM B OCHOBHOM IMpEACTAaBJI€Hbl HHXe B HMEHaX Ipo-
eccoB u3 KomnoneHtoB TCEPOrdering BMecTe ¢ HEKOTOPBIMH Tapa-
METPaMH.

daza ycraHosaenusi TC B okoHeuHoMm nyHKte TC mpeacraBieHa B
Bujge nocjenosatesabnoct TCEPConnectl u TCEPConnect2. 310 cae-
JaHO JAJsi BO3MOXKHoro ocBoboxkjaenus TC ma»ke a0 yCHeLIHOrO yCTa-
HoBaenust TC (mpenoTBpallasi ero TakuM o06pa3oM), HO TOJBKO IOCJIE
Hauana spemeny xusuy TC. [Npumutns T-COEOWMHEHHWE, suinos-
HenHoli B TCEPConnectl, gBasiercssi BJausilolleir HCTOPHEH aadA
TCEPConnect2, nockoabrky k T-COEJIMHEHMUWE orser/noatrBepxae-
HHE NPUMEHHUMbl OTPaHUUYEHHS COrJiaCOBaHUS, KOTOpHIE 3aBHCAT OT
T-COEJJMHEHMWE mnpukauusi/aanpoc.

Ycneunoe ycraHoBienne TC mo3BosisieT BOHTH B a3y nepenauu
uHdOpMallHH, KOoTopast B KaXJ0M OKoHeuHOM nyHkte TC mpencranJae-
Ha TCEPDataTransfer. [loBenenne B 3Toi ¢pasze He 3aBUCHT OT POJIH
oKoHeuHoro nyHkra TC. 3Hauenue X coobllaer pe3yabTar COIJIacOBa-

HHS BADHAHTa CPOYHBIX JaHHBIX.
OcBob6oxaenue TC B okoHeuHo# Touke 1C COCTOHT H3 BHIIIOJHEHUSA

npumutuBa T-PASBEIWHEHHWE, kak npeacrasiaeno B TCEPRelease.
JTO MOXKET NPOHU3OUTH B JIIOOOH MOMEHT BPEMEHH IIocJie NMEPBOro NpH-
murusa T-COEJITMHEHWE.

[Tpumevyaune — Ilocnennss aabrepHatuBa B onpeaeneddd TCEPSPOrde-
ring BBelleHa aas ofecnedyeHHS BO3MOXKHOCTH 3aBepiueHnsi ycraHoBaeHHs TC nyreMm
ocBoboxaenuss TC J0KanbHO B BHI3biBAIONIEM OKOHeuyHOM NyHkTe TC, Ge3 BhLiHIOAHE-
HHSl KaKMX-AH60 NPUMHTHBOB HA ApPyroM (MOTEHUHAJNbHO HO B JHEHCTBUTENbHOCTH
HUKOrAa He HabawgaeMoM) Kouue storo TC,
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process TCEPSPOrdering [t} (role : TSUserRole) : exit : =
(TCEPConnect] [t] (role)
> accept tsp : TSP in
(TCEPConnect2 [t] (tsp) > accept x : TEXOption in
TCEPDataTransfer [t] (x))
[> TCEPRelease [t])
| ] [role=CalledRole] —> exit
endproc (* TCEPSPOrdering *)

11.3.2 ®asza ycranosrenus coedunenus 8 okoneunom nyukre TC
B 8.4.3.4 nano onpenenenue 6ynesoit ¢pynkuuy IsValidTCON2For,
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KOTOpas mpenacTaBJsieT TpeOOBaHUA COrJIaCOBaHHsS TPAaHCHOPTHHIX YC-
ayr. Onpenenenne TSUserRole nano B paszene 10.

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" r‘F)
process TCEPConnect! [t] (role : TSUserRole) : exit(TSP) : =

[role=CallingRole]
— >
t?ta : TAddress ?tcei : TCEI ?tcr : TSP [IsTCONreq (tcr) and

(ta IsCallingOf ter)] ; exit (tcr)

[ ]
role=CalledRole]

_—>
t ?ta : TAddress ?tcei : TCEI ?tci : TSP [IsTCONind (tci) and

{ta IsCalledOf tci)] ; exit (tci)

endproc (* TCEPConnectl *)
process TCEPConnect2 [t] (tcl : TSP) : exit (TEXOption) : =
t ?ta : TAddress ?tcei : TCEI ?tc2 : TSP [tc2 IsValidTCONZ2For tcl];

(choice x : TEXOption [ ][x ISTEXOptionOf tc2] —> exit (x))
endproc (* TCEPConnect2 *)
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11.3.3 Paza nepedauu damnHoix 8 okoHedHOM nyHkTe TC

-y [y e 1y 1 o e rr - rr a7 f ot 3 2 K 1 ¥ | . _ . . . ' FJJ}! 317

process TCEPDataTransfer [t] (x : TEXOption): noexit :=
TCEPNormalDataTransfer [t]

] ]
|x=UseTEX] —> TCEPExpeditedDataTransfer {t]

endproc (* TCEPDataTransfer *)

process TCEPNormalDataTransfer {t] : noexit : =

t ?ta:TAddress ?tcei : TCEI ?tsp : TSP [IsTDT (tsp)} ;
TCEPNormalDataTransfer [t]

endproc (* TCEPNormalDataTransfer *)

process TCEPExpeditedDataTransfer [t] : noexit : =

t ?ta : TAddress ?tcei : TCEI ?tsp : TSP [ISTEX(tsp)] ;
TCEPExpeditedDataTransier [t]

endpfoc (* TCEPExpeditedDataTransfer *)
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process TCEPRelease {t] : exit : =
t ?ta : TAddress ?tcei : TCEI ?tsp : TSP [ISTDIS (tsp)} ; exit,

36



FrOCT P HCO/M3K TO 10023—93

endproc (* TCEPRelease *)

114 OrpaHuyeHus Ha JaHHBIE NOaAb30BaTedd
JdanHa napaMmerpa AaHHBIX MOJb30BaTe]sl B NPUMHTHBAX TpPaHC-

nopTHuiXx ycayr orpannuuBaercst TCEPUserData, 4To u3noxeHo B
12.2.7; 13.1.13; 13.2.3 n 14.2.2 TOCT 34.960, orpaxaeMbrx 31ecCh.

process TCEPUserData [t] : exit : =

t ?ta : TAddress ?tcei : TCEI ?tsp : TSP [[sValidUserData(tsp)] ;
TSEPUserData [t] [ ] exit

endproc (* TCEPUserData *)

type ValidUserData

is TransportServicePrimitive

opns

[sValidUserData . TSP —> Bool

eqns

forall

t : TSP

oisort Bool

ISTCON (t) => IsValidUserData(t) =Length (UserData(t)) le

NatNum (34 Dec(2));

ISTDT(t) => IsValidUserData(t) =Length(UserData(t)) gt O;

[sTDIS (t) => IsValidUserData (t) =Length(UserData(t)) le

NatNum (6+ Dec(4));

[sTEX (1)

= > [sValidUserData (t)

= l.ength (UserData(t) gt 0) and (Length(UserData(t)) le NutNum

(1+Dec(6)));

endtype (* ValidUserData *)

12 ME)KOKOHEYHDBIE OTPAHHYEHHA NJiA OAHOTO TC

121 O6ulee onucaHue

ITocne Bumnonnenuss nepporo 3anpoca TCEPAssociation pacuen-
JeTCsl Ha ABa 3k3eMmnasipa TAssocl — 1o OAHOMY 3K3eMIJISAPY Ha
Kaxjoe HaHpaB/eHHe nepeaayd. JTH ABa IK3eMmiasApa MOryT OBITH
CO3aHbl HE3aBHCHUMO M Napanfe]bHO, NOCKOAbKY OHH 00pasyir oT-
AeJbHbIE YacTH nobejeHus. B camom jaene, xorga Obl OAHH U3 HHUX HH
BbI3BIBAJl B3aUMOJEHCTBHe, Apyrol He OydeT BOBJeYeH B 3TO B3aHMO-
AEHCTBHE.
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[IpuMeuvanuce — HayaabHbiM B3apMOJEHCTBHEM 1O OrFpPAlHUYEHHSM MOXKET
ObiTh TOABKO 3amnpoc. dto poaxeH 6wmth T-COEIMHEHME sanpoc B cuay aponoda-
HHTEeJbHBIX JIOKAJbHBIX orpaHuyeHu (cMm. [1 3 2). PasjgeneHne mMexay ABYMsS 3K3eM-
NJAsipaMHd KOPPEkTHO TOJIBKO B TOM CJiyuyae, €C/aM TapaHTHPYeTCHA, 4YTO OKOHEYHLIN
NYHKT, e O4HH H3 HHX 06pabatrbiBaeT 3aMpOChl, ABJAAEGTCA OKOHEYHBIM RYHKTGM,
rpe apyroi o6pabartbiBaer mHAHKauuK. 1o 2TOH mMpHuUMHE BBeJeHBl napaMeTpnl ajape-
ca, vaeHTnHKauHu 1 nHanpapaeHusa npuMHTHBOB B TAssocl (cM. 12.2), npH noMmowu
KoTopuix TAssocl oGpabGaThiBaeT 3alipochl Ha OAHOM KOHUe TC H HHAMKALUK HA

JAPYIrOM KOHIE.

process TCEPAssociation [t] : noexit : =
t ?ta : TAddress ?tcei : TCEI ?ter : TSP {IsTReq(tcr)] ;

(TAssocl (t] (ta, tcei, Request, Indication, Append (tcr,
NoTRegs))

| | ]
TAssocl [t] (ta, tcei, Indication, Request, NoTReqs))

endproc (* TCEPAssociation *)

122 OgHOHANPABAEHHOCTD
TAssocl cOOTHOCHT HHAMKAUHH, KOTOPble MOIYT BBHINOJHATBCH HAa

ondom KoHue TC, ¢ ncropueit 3anpocoB, BLINOJHEHHBIX HA APYIOM €ro
KOHUE, YYHTbIBasi HeleTepMHUHH3M MOCTaBLIWKa, BIHAKIIHH Ha 3Ty
B3auMOCBsi3b. CaMbiM CJIOXKHBIM noamnpoueccoM TAssocl sBasercs
TCRecTolnd (¢cM. 12.3.1), KOTOpLIH NpeaACTaBAAET MEXKOKOHEYHbLIE Or-
paHUUYEHUS, yKa3biBalolllue B3auMOJAEHCTBHA B 1, CBA3aAHHbIE C NPUMH-
ruBaMH, [Tapamerp TCRecTolnd npeacrasnser HCTOPHIO 3aMpoOCOB,
KOTOPBI€ COOTHOCATCS ¢ BO3MOXHBIMU OyAymivMH HHAuKauuaMu. Onpe-
nenenne TCEPHali, Bunumo, Tpebyet He6OIbIIOrO AaabHEHIIEro mosc-
HeHHs: ¢M. B 11.2 ConstantTA u ConstantTCEI, B 84.2.1 IsTReq #

[sTInd, B 8.3 TId.

T T e TR m e e e *)

process TAssoc] Jt] (ta : TAddress, tcei : TCEI, dl, d2, :
TSPDirection, rh : TReqHistory) : noexit : =

((TCEPHalif [t] (d1) || ConstantTA [t] (ta) {] ConstantTCEI [t]

(tcei))
1]

TCEPHalf [t] (d2)

|
trtal : TAddress ?tcei : TCEI ?tsp : TSP [[1d(tal, tceil) ne TId(ta,

tcei) ] ; (ConstantTA [t] (tal) || ConstantTCEI [t] (tceil))) |]

TCReqTolnd [t] (rh)
endproc (* TAssocl *)
process TCEPHalf [t] (dir : TSPDirection) : noexit : =
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|dir = Request

—> t?ta : TAddress ?tcei : TCEI ?tsp : TSP [IsTReq(tsp)] ;
TCEPHali

[t] (dir)

| | -

|dir = Indication] .

—> t?ta : TAddress ?tcei : TCEI ?tsp : TSP (IsTInd (tsp)] ;
TCEPHalt

[t} (dir)
endproc (* TCEPHali *)
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123 MeXOKOHEUYHBH HeLeTEePMHHHUIM

12.3.1 Obwee onucanue

Kak 6bl10 cka3zaHo Beillle, TCReqTolnd mnapaMerpusyercss HCTO-
pHe# 3anpocoB rh, BHIMONHEHHBIX HA OAHOM KOHUE, KOTOphle MOryT
BJHAThL Ha BO3MOKHbie OyayllHe WHAHKAllW{H Ha APYrom Konue. 3Ha-
yenusa Buaa TReqHistory sBasioTcss OCHOBHBIMH MOC/€10BaTENbHOCT-
MH, Ha KOTODPBIX OINpeJesleHbl HEKOTOpble ONepauuHd, MNO3BONSAI0IIHE
paccMaTpHuBaThb TOJLKO BJMSAIOUINE 3jeMeHThl HCTOpHM (moapobHee
cM. 12.3.2).

Henocpeacreeuunasna opma onpeaenenuss TCReqTolnd — 310 ouens
MpocTas npaBopekypcuBHas dopma. B nwbol MOMEHT BpeMeéHH TMpo-
necc TSPEvent cneunguuupyer orpaHHyeHHs Ha caeayioliee HabJo-
naeMoe cobObiTHe; nepsbii napamerp TSPEvent — 310 ocHOBa mnpes-
CTaBjieHHsI HeAeTeépMmMuHuaMma (onepauus Tops onpeseneHa B 12.3.2).

llocne BboimonHenuss satoro cobuitis TCReqTolnd Buimosusiercss ¢ 06-
HOBJIEHHBIM 3HaYeHHeM [apameTpa.

.................................................................. e
process TCReqTolnd [t] (rh : TreqHistory) : noexit :=

TSPEvent [t] (Tops(rh), rh) > accept rhl : TReqHistory in
TCReqTolnd {t} (rhl)
endproc (* TCReqTolnd *)
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12.3.2 Onpedesenue OarHbix

[lepBoe onpeneneHne obecneynBaeT OCHOBHYIO KOHCTPYKIHIO HCTO-
pHil NpHMHTHBOB 3anpoca nocpejactsom onepaunii NoTRegs (nmycrasn
ncropusi) # OnTopOt (ana pacunpenns ucTopuu 6oJiee paHHMM 3all-

pocom). Takxe BBeAEHHI €llie HECKOJbKO OyJeBbIX QyHKIUHH ¢ 0GBIUHON
HHTEpNpeTallHeH.

[Tpumevaunue — Pagu noanoret OnTopOf HyXHO onpegensth Takxke K ANM
cliydad, KOTga ee MepBhf APryMeHT — HHAHKAUUA; B 3TOM Cjlyyae HCTOPHHA OCTaeT-
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ca 6e3 uaMeHCHUA. ITOT «Oe3zsdhdexkTHBIA» NOAXOA HA HHAMKAUHNHY cobJaIOpaeTcd Tak-
e H BO BTOPOM OlpedeJeHHH

Bropoe onpenesenye pacliupsieT OCHOBHOH THN AAHHBIX YETHIPbMS
onepauussMi, HeOOXOAUMBIMU AJsi QOPMYJIHPOBKH MEKOKOHEUHBIX Of-
pPaHHYEHHH:

a) Reduce — omnucbiBaeT MCTOPHUIO CBOEro BepxHero ajieMeHra (T.e.
CaMOro paHHero N0 BPeMeHH BHIIIOJHEHHOrO 3amnpoca).

b) Remove — yaansier 3afaHHBIH 3anpoC U3 3aJaHHON HCTOPHH;
€CJIHM MOCcJeIHUH HMeeT AaJjiee MHOIo 3K3eMIVIAPOB, TO YAaJadeTCcHa mep-
Bbill 3K3eMILIAP.

c) Append — n06aBjaseT 3aMpoc K HCTOPHH B KauecTBe MOCJE HEro
sJeMeHTa. 3aMeTuM, uto Append ageicteyer Kak OnTopOf, Ho ¢ Apy-
[Or0 KOHL{A HCTOPHH.

d) Tops — cosgaetr HCTOPHIO, COCTOSLIYIO H3 T€X NPHMHTHBOB B
aprymMeHTe HCTOPHH, KOTOpPbie MOrYT MPHBECTV K MOC/eAYiolled HHAH-
KallHH.

Beenensl Takxke Apyrue ¢yHkuud, a HMeHHo TDISTops u
TEXDISTops, aas Boipasuresnbrocta onpepenennsi. TDISTops =
TEXDISTops naior HenocpeacTBEHHblE pe3yJbTaThl AJS BbIYHCJACHHSA
Tops.

B coorserctBun ¢ tabauuein 1 TOCT 34.960 onpeaenen clenyio-

IIHH NOpsiA0K 3HaYUMOCTH NIPHMHTHBOB:!
T-JAHHDIE < T-CPOYHDBIE-JAHHDIE

< T-PA3'bEJHMHEHHE,
T-COEIJMHEHHUE < T-PA3BEIJHWHEHHUE,
NPHYEM MEXAY NPHUMHTHBAMH OAHOHN YCJYIH HET NOPSAAKA 3HAUHMMOCTH.
Tops onpenensiercss caeaymomuM obpasoM: aas Jio00ro AaHHOIO
sHauenusd rh Buaa TReqHistory, Tops(rh) npeacrasasier cob6oit mocJe-
AOBATEJbHOCTh 3allPOCOB, KOTOpas:
a) CONEepPXHT TOJbKO 3alpoCchl Pa3HUYHBIX YCIYF, H
b) comepxut 3anpoc t Toraa v TOAbKO TOraa, Korga t comepxurcs
B rh u Bce 3anpochl meped HUM B rh (T. e. BHITIOJIHEHHbIE paHblle MO
BpeMeHH) SIBJASIOTCH HUXKe IO 3HAYUMOCTH, ueM i, u
C) coxXpaHsieT NOPAAOK 3anpocoB B rh.

type TransportServiceBasicTSPRequestHistory

is TransportServicePrimitive

sorts

TreqHistory

opns

NoTReqgs : -—> TreqHistory
~OnTopOf- : TSP, TreqHistory —> TreqHistory
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_IsTopOi- . TSP, TreqHistory — > Bool
[sEmpty . TreqHistory —> Bool
_eq-, _ne_ : TReqHistory, TReqHistory —> Bool
eqns
forall

t, t1 : TSP, h, hl1 : TReqHistory

ofsort TReqHistory

[sTInd(t) => t OnTopOf h=h;

ofsort Bool

IsEmpty (NoTReqs) =true;

IsTReq{}t) = > IsEmpty (t OnTopOf h) =1alse;

NoTReds eq NoTreqs=true;

[sTReq(t) => NoTReqs eq (t OnTopOf h) ={alse;
IsTReq(t) =>t OnTopOi h eq NoTReqs=1alse:
IsTReq(t), IsTReq(t1)

=>t OnTopOf h eq (t1 OnTopOf hl) = (t eq t1) and (h eq hl);
h ne hl=not(h eq hl);

t IsTopOfNoTReqs =faise;

IsTReq (t) =>t OnTopOf (t1 OnTopOf hl) =t eq tl;
endtype (* TransportServiceBasicTSPRequestHistory *)
lype TransportServiceTSPRequestHistory

is TransportServiceBasicTSPRequestHistory

opns

Reduce : TReqHistory —> TReqHistory
Remove : TSP, TReqHistory —> TRegHistory
Append : TSP, TReqHistory —> TReqHistory
Tops, TDISTops, TEXDISTops

: TReqHistory —> TReqHistory
eqns
forall

t, t1 : TSP, h, hl : TreqHistory
ofsort TReqHistory
Redtice:(NoTReqs) = NoTRegs;
IsTReq(t) => Reduce(t OnTopOif h)
Remove (t, NoTReqs) =NoTReqs;

t eq t1 => Remove(t, t1 OnTopOf hl) =h;

t ne t1 => Remove(t, t1 OnTopOf hl)=tl OnTopOf Remove (t, hl);
Append (t, NoTReqs) =t OnTopOf NoTReqs;

IsTReq(t1) => Append(t, {1 OnTopOf hl) =t1 OnTopOf Append (t,
hl);

Tops (NoTRegs) =NoTRegs;

[sTReq(t), IsSTDIS(t) = > Tops(t OnTopOf h) =t OnTopOf

h;
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NoTRegqs;

IsTReq(t), ISTEX(t) or ISTCON(t) => Tops(t OnTopOf h)=
t OnTopOf TDISTops (h);

[sTReq(t), IsTDT(t) => Tops(t OnTopOf h) =t OnTopOt
TEXDISTops (h);

TDISTops (NoTReqs) =NoTRegs;

[sTReq(t), IsTDIS(t) =>TDISTops(t OnTopOf h) =t OnTopOf
NoTRegs;

[sTReq(t), not (IsTDIS(t)) => TDISTops(t OnTopOf h) =
TDISTops (h);

TEXDISTops (NoTReqgs) =NoTRegs;

IsTReq(t), IsTDIS(t) = > TEXDISTops(T OnTopOf h) =TDISTops (t
OnTopOf h);

IsTReq(t), ISTEX(t) = > TEXDISTops(t OnTopOf h) =t OnTopOf
TDISTops (h);

[sSTReq (t), not(ISTEX (1)), not (IsTDIS (t))

= > TEXDISTops (t OnFopOf h) =TEXDISTops (h);

endtype (* TransportServiceTSPRequestHistory *)
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12.3.3 Onpedesrenus npoueccos

Insi sapnaunoi ucropun 3anpocoB rh TSPEvent cnennduuupyer or-
paHHUYEHHS HAa BO3MOXKHOe caenyioitee cobuitue. [lapamerp erh — 310
MOCJE0OBATENILHOCTD BHINIOJHEHHBIX 3aMpPOCOB, AOCTATOYHASA AJS OMpe-
NeNeHUs caelylolieid BO3ZMOXHOM HHAHKALHH.

Caenylowne uetsipe Tpe6oBaHHUs GOPMYJHPYIOTCS IJA OOCHYXKH-
BAHHSA HedeTEePMHHH3Ma NOCTABLIHKA B NJIaHEe €ro y4acTHfl B CJBAYIO-

H1eM COOLITHH.
a) [locTaBIMK HUKOrJga He OTKa3biBaeTcs yuacTBOBaTbhb B COOBLITHH

zanpoca (cM. Takxe onpenenenne TSPRegEvent nuxe).

[TpumMmeuanne — Bo3MoxHOe OTKJOHEHHE 3aNMpOCOB oOfpejeseTcs npouec-
caMu TCAcceptance u TBackpressure (cM, coorBeTcTBeHHO pasdjean 14 u 15).

b) MoxeT 6biTh BHINIOJHEHA TOJBKO Ta HHAHKAUHSA, KOTOPas OTHO-
CUTCA K BEepPXHEMy 3amnpocy HemycTod erh, cooTBeTCTByMOILEH
IsIndicationOf (cM. 8.4.3.4). Ecau Takas uHAHKaLHSA BO3HHKAaeT, COOT-
BETCTBYIOLIHA el 3anmpoc yaaaserca us rh.

[IpumMevanue — Jlng sananHoro 3anpoca TOCTABIIHK 03arNaBJUBAETCH,

YTOOBI aBTOHOMHO OMNpeneJHTh 3HAUGHHS NapaMeTpoOB HHAHKAUMH, TIPH YCJOBHH, YTO
OHH YROBJMETBOPAIOT ITOMY TpebOoBaHHIO,

c) Hdas nwoboro 3agaHHoOro BepxHero sanpoca Henycroro erh moc-
TaBUIHK MOJKET NpPEeACTaBHUTb He CBA3aHHYIO ¢ HHM HHAHKAUHIO TOJBKO

B TOM CJly4ae, €CAH 3TO BBI3LIBAET yYACTHE:
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1) B HHAHKALIHH, CBSA3aHHOH C 3a0pocoM cJaeayiouleli 6oJsee BHICO-
KOH 3HAYHMOCTH B erh, ecyiM T4KOBOH CYLIECTBYET, HJIH

2) B F€HEPUPOBAHHOH NOCTABUIHKOM HHAHKauUWH (cM. 8.4.34).

B cayuae 1) tpe6oBaHus b), ¢) u d) npumensiiores K erh, 6e3 ero

BEDXHEro 3amnpoca.
d) Ecau nmosb3oBateab OTKJAOHAET HHAHKALHIO, TO JOJKHA OBIThH

npeacTaBJeHa HHAHKAllUs, COOTBETCTByWOUIas ciay4asM 1) uaum 2) Tpe-
6oBaHHS C)

process TSPReqEvent [t] (rh : TReqHistory) : exit (TReqHistory) : =
t?ta : TAddress ?tce: : TCEI ?tsp : TSP {IsTReq(tsp)] ; exit
(Append (tsp, rh))

endproc (* TSPReqEvent *)

process TSPEvent [t] (erh, rh : TReqHistory) : exit (TReqHistory) : =
TSPReqEvent [t] (rh)

[ ]
[not (IsEmpty (erh)) ]
— >
(choice tspr, tspi : TSP
[ ]
| (tspr IsTopOf erh) and (tspi IsIndicationOf tspr)]
— >
1]
(t ?ta : TAddress ?icei: TCEI !tspi ; exit (Remove (ispr, rh))
{ 11 ; TSPEvent |t] (Reduce(erh), rh)))

[IsEmpty[(e]rh)]

—_>
(choice tdi : TSP

[ ]
[ProviderGeneratedInd (tdi) |

—>

| B
(t?ta : TAddress ?tcei : TCEI !tdi ; exit (rh) [ ] TSPReqEvent [t]

(rh))}
endproc (* TSPEvent *)
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13 MAEHTUPHKALLUA TPAHCNOPTHbBIX COEAUHEHUN

Jllo6bie nBa pasubix 3ksemnaspa TConnection, koTopsie ogHOBpe-
MEHHO MMeEIOT poctyn K oxHomy ILIYT, aodkHbl ObITh pa3JHYUMB
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RJS [0Ab30BATEAS TPAHCMOPTHHIX YCJAYr. ITO AOCTHraeTrcsi NpH NOMO-
W WAeHTH(PUKATOpa oKoHeuHoro nyHkra TC -— tcei, KOTOpHIH nepe-
N1aeTCS ¢ KaXJAbIM cepBHCHBIM NPUMHTHBOM Ha kaxabi IIJYT. Cae-
noBaTeabHO, Tpebyercs, YTOOH!:

a) na yiiobom IIJYT B n1060lfi MOMEeHT BpeMeHH HUKAaKoO# tcel He
Mor ObITh Ha3HaueH 6GoJiee yeM oaHoMy TConnection u

b) xaxabiii TConnection ucnoab3oBasa OAHH U TOT ke tcel HA KaX-
nom ITJYT B Teuenue Bcero BpeMeHH cyulectBoBaHHsi TC, KOTOpHIH
OH NpeACTaBJserT.

Ecau nocaeaHee orpaHHYeHHE MOXHO CHEUHU(HUUHPOBATHL BHYTPH
onpenenenusa TConnection (cMm. 11.2), To nepsoe orpaHuue€HHE HMeeT
O6osiee r1y100a/IbHBIR XapakTep M HHUXKe TNpelCcTaBJIeHO IIPOLECCOM
TCIldentification.

Hasi kaxgoro [IJYT xpauurtcs cnea ucnosb3yeMblX HIAeHTH(PHKA-
TOpoB OoKOHeyHoro nyHkra TC npu nomoiun napamerpa Use, KOTOpHIH
apasiercsi  MHoxectBoM mnap BuHaa Tld- TAddressXTCEI (cMm.
TCEIldentification B 8.3). Onpenenenne TCEIdentifications npeacras-
asieT 3T MHoXecTBa Use BHauaJse nyctoiMH. [Tapa (ta, tcei) Haxo-
nutcs B Use Toraa H TOJIbKO TOrja, Korjga tcei HazHavaeTcss HEKOTOPO-
My TC, umerouteMmy noctyn K IIJLYT ¢ aapecowm ta.

TCldent nosBoasier fnepenasatb AWOOH 3alIpOC HAH HHAUKALHIO
T-COEIHUHEHHE aw6omy 3agandomy I[TIOYT ¢ anpecom ta Toabko
c TakuM tcei, uTo6nr mapa (ta, tcei) He mpucyrcrBoBasa B Use. Ha
Ipyrue NpUMHUTHBB 3TO OrpaHHYEHHE HE HaJaraercs, HO NPH BHINOJ-
HeHun npuMutuBa T-PA3BEJHMHEHHWE coorBercTBylomiast mapa (ta,
tcei) ynansiercsa u3 Use.

[Ipumeuanune — Heob6xoauMo YYHTHBATH CAEAVIOLLYIO TeXHHUECKYIO RETAJb
Insert(e, s) ={e} U s CnenoBartensvHo, Insert(e, s)=s Bcakuit pas, korga e C s.

type TCEldentifications

is Set actualizedby TCEIdentification using
sortnames

TId for Element

Bool for FBool

Tlds for Set

endtype (* TCEIdentifications *)

process TCldentification [t] : noexit :=
TCldent [t] ({ } of TIds)

endproc (* TCldentification *)

process TCldent [t] (Use : TlIds) : noexit :=
t ?ta : TAddress ?tcei : TCElI ?tsp : TSP {IsTCONI (tsp) implies
(Tid (ta, tcei) NotIn Use)];
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(let ti : TId=TId (ta, tcei)
1n
{not (IsTDIS (1sp) )] —> TCldent [t] (Insert(ti, Use))

[[sTDIS ([tS]p)] —> TCldent {t] (Remove (ti, Use)))

endproc (* TCldent *)
(e

14 NTPUHATHE TPAHCNOPTHbBIX COEAUHEHHUA
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B 110600 MOMEHT BPEeMEHH IOCTABLUIHK ycayr cnocobeH IMPHHATH
YCTAHOBJEHHE HOBbLIX CO€AHHEHHUH TOJbKO B KOHEUHOM MHOXKECTBe
NYHKTOB JOCTYMa K YCJYraM H B OKOHEUHBbIX NYHKTAaX COCAHHEHHSA. IDTO
onpeneasercsa npoueccom TCAcceptance, KOTOpbii BHyTpeHHe BhibHpa-
eT KOHeYHOe MHOoXecTBO nap (ta, tcei) mepen yyactHeM B KaKOM-JHGO
B3aumonendcTBuH. Ecau B3auMoaencreue obpasyer HoBoe TC, TO 0OKO-
HEUYHbIW NYHKT, rje NPOU30IUJ0 3TO B3aUMOJAEHCTBHE, [0OJIXKEeH OBbITh
cpein Tex, Kotophle npeacrasiedbl AcceptTC.

Oanako npu kaxiaom BoiGope AcceptTC MHOXECTBO OKOHEUHBIX
NYHKTOB, rAe MOryT ObiTh 0Opa3oBaHbl HOBble COEJHHEHHUS, SIBJASAETCS
B 1€HCTBHTEeLHOCTH noaMHoxxecTBOM AcceptTC, BcaeacTBue orpanuue-
HUA pasjeqedHnss Ha uaeHTHdpukauuio TC (cMm. pasaea 3). bonee T0u-
HO HOBOE coeJHHeHue MOXeT ObThb 00pa3oBaHO TOJABKO ¢ nmapoH (ta,
tcei), koropas Haxoautcs B AcceptTC, a He B Use. ChnenoBartenbHo,
npu KaxaoM BoiGope AcceptTC MHOXeECTBO OKOHEUHBIX NYHKTOB, Te
MOryT OblTh 0Opa3oBaHhl HOBHE COe€AHHEHHS, TpelCTaBJeHO pas3s-
HocTbio AcceptTC — Use.

[locTaBUiNKY TPAHCNOPTHLIX YCJAYI NPHCYLL BHYTPEHHHH HeleTep-
MHHH3M NpPHU AHHaAMHYeCKOM BbIOOpe TOro, CKOJMbKO H KaKHe OKOHEeYHhIEe
NYHKTH MOXXHO BBLAEJNHTbL AJH HOBBIX COeAHHEHUH, NPH YCJAOBHH BhI-
MOJIHEHHS MHHHMAJIbHBIX PYHKHHUOHAJNbHBIX TpeOOBAHHH — €CJH HeT
aKTUBHBIX TC, mocTaBUIHK YCAYT ROJXKeH ObiTb CrlocobeH NPHHATh XO-
181 661 ogHo TC, T. e. noamuoxectBo AcceptTC, rane MoryT OHITh JAei-

CTBHTEJILHO NPHHATH HOBble TC, H0JXKHO OGbLITH B 3TOM CJydYae Hemyc-
ThIM.

[Tpumeuanune — B camoM gene, TpebosaHne MHHMMAaJbHONR (PYHKIHOKAJb-
HOCTH 3KBUBaAeHTHO OoJiee mpocroMmy TpebomaHuio, uTobu AcceptTC 6nis0 HenyCcTHIM

B Ji0O0OM cCiyyae, €CJAH INPHHHMATh BO BHAMAHHE OrpPAHHYEHHS, HAJOXeHHHEe
TCldentification.

ITO JEeHCTBHTEJNbHO Tak, NMOCKOJbKY:

a) ecau Hetr akTHBHBIX TC, To Use myctoe, Takum ab6pasoM MOA-

MHoXKecTrO AcceptTC, roe Moryr 6uiTh npuusTh HOBhle TC, sBasercs
caMuM AcceptTC, B 10 BpeMs Kak
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b) ecsn akTHBHO HeckKoabko TC, goi6op Henyctoro AcceptTC eme
JOIMYCKaeT, YTO NOAMHOXECTBO, rje MoryT ObITb NPUHATH HOBbe TC,
MOXeT GbITb MYCThIM, 2 HMEHHO KaK TosabKo AcceptTC BkJawueHo B

Use.

process TCAcceptance[t] : noexit :=
choice AcceptTC : TIds

[AcceptTE ]ne {} ]
—

t?ta : TAddress P?tcei : TCEI ?tsp : TSP [IsTCONI19tsp) implies
(TId (ta, tcei) IsIn AcceptTC)] ;

TCAcceptance|t]
endproc (* TCAcceptance *)

(*

15 Y¥NPABJIEHHE MOTOKOM MNMPHU NOMOLUIH OBPATHOR CBf3H

Ionyckaercst 1060 HeaeTEPMHHH3M MOCTAaBIIMKA YCJAYr B OTHO-
[UeHHH NpHeMa 3aNpoCoB HA Nepejayy AaHHBIX, HO 04HA 3aBUCHUMOCTD
MEXAY OrpaHHYeHHSIMH YNPAB/AE€HHA NOTOKOM NSl HOPMAJbHBIX #
CPOUYHBIX AaHHBIX 3ajaHa. DTa 3aBUHCHMOCTb BBITEKAET H3 YTBepIKIeHHUS
9.2 TOCT 34.960, utro «HOpMaJbHbIE AaHHBIE... Heab3s A00aBAAThH B
ouyepenb, ecaH ux AoOaBjieHHe MOXeT nomelar, A06aBJAeHHIO CpOY-
Heix [1BT...».

Ias noaaepXku abcTpakKTHOTO NpeactaBiaeHHs 3Tora TpebGoBaHuS,
U HMEHHO TOJIbKO B TePMHHAX B3aHMOIEHCTBHH YCJAYr, BBOIJHUTCA Na-
paMerp MustAceceptTEX, KOTOPBIH XPaHHT TPacCy OKOHEUHBIX HYHK-
T0B 1C, B KOTOPHIX NOCNAEAHUM BLIIIOJHEHHBIM 3anpocoM Obi1  3anpoc
T-AAHHDBIE. B n1060i#t MOME@HT BpeMeHH NOCTABILHK MOXKeT IIPOH3-
BOJIbHO BhIOpaTh koHeuHble MHOXecTBa AcceptTDT un AcceptTEX,
MpeAcCTaB/ASIOLIHEe IBa MHOXECTBa OKOHeYHHIX nyHKTOB TC, rae moc-
TaBUIMK MOX>XeT NPHHATb HopMaJabHble H cpounbie CDBJIT cootrBerct-
BEHHO.

BroilieynoMsiHyTas 3aBHCHMOCTbL MpeacTaB/jeHa TpeboBaHHeM, UTO
AcceptTEX nponxen Bkarouath MustAcceptTEX. Hukakue npyrue 3a-
BHCHMOCTH, KOTOPble MOINYT CYLUECTBOBATH B PeaJiH3alUAX YCAYT TPAHC-

[IOPTHOrO YPOBHS, HE ONHCAHBI.

[IpuMeuanune — B no60f MOMEHT BpeMeHH NPH AHHAMHYECKOM NPOU3BOJIb-
HOM Bbi6ope MHOXecTBa AcceptTDT MHOXecTBO OKOHEUHBLIX MYHKTOB, Tr/e 3dMpOCH
T-JAHHDIE moryr 6uMTh AeHCTBHTEJNBHO NPHHATH, BXOAHT B NepeceueHHe MHOXKECTB

46



'OCT P HCO/M3K TO 10023—93

AcceptTDT u Use; 3t0 Tounoe noaMmHoxectBo AcceptTDT, npeacrasasioiliee 0Ko-
HeuHble NMYHKTHI, HaxoAsluiuecs B ¢dase nepefaud AaHHHX (cM. 11.3.1). AHaaornunoe
3aMeyaHHe NPUMEHHMO H NpH OOPATHOH CBS3H CPOYHHIX JaHHBIX.

process TBackpressure [t] : noexit :=

TBackp [t] ({ } of Tlds) ||| RunButTDTreqTEXreqTDIS [t]
endproc (* TBackpressure *)

process TBackp[t] (MustAcceptTEX : Tlds) : noexit :=
choice AcceptTDT, AcceptTEX : Tlds
[ ]
[MustAcceptTEX IsSubsetOf AcceptTEX]
—
i ;
(t*ta : TAddress ?tcei: TCEI ?tdr : TSP {IsTDTreq(tdr) and
(TId (ta, tcei) IsIn AcceptTDT)] ;
TBackp [t] (Insert(TId (ta, tcei), MustAcceptTEX))

| ]
t?ta ; TAddress ?tcei : TCEI ?ter : TSP [IsTEXreq(ter) and (Tld(ia,
tcei) Isln AcceptTEX)] ;

TBackp [t] (Remove{TID (ta, Tcei), MustAcceptTEX))

[ ]
t?ta : TAddress ?tcei : TCEI ?td : TSP [IsTDIS (td)] ;

TBackp [t} (Remove(TId (ta, Tcei), MustAcceptTEX)))
endproc (*TBackp *)
process RunButTDTreqTEXreqTDIS[t] : noexit :=

t?ta : TAddress ricei : TCEI ?tsp : TSP {not(IsTDTreq{tsp} or
IsTEXreq (tsp) or IsTDIS (isp))] ;

RunButTDTreqTEXreqTDIS [t]
endproc (* RunButTDTreqTEXreqTDIS *)
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16 MEPERAYA B PEXXHUME-BE3-YCTAHOBJIEHHA-COEAUHEHUA

16.1 OnpeaneneHusg npouecca

TSConnectionless ocHoBaH Ha HHAWKALHAX, KOTOpbleé MOryT BH-
[TOJIHATBCH B OTBET Ha paHee BhiJaHHble 3ampocH. [as omucaHus wuc-
TOPHH HHAHKAUUN HCMOJAb3YETCA MHOKECTBO.
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process TSConnectionless[t] : noexit :=
Connectionless [t] (NoTCIReq)
endproc (* TSConnectionless *)

process Connectionless[t] (rh : TCIReqHistory) : noexit :=
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t?ta : TAddress ?tsp : TSP [IsTUDTreq(tsp) and

(Lenght (UserData (tsp) )
le MaxTUDTLength)] ; Connectionless [t] (Insert(tsp, rh)}

[ ]
Irh ne NoTCIReq]}
— >
(choice tspr, tspi : TSP
[ ]
[tspr IsIn rh and (tspi IsIndicationOf tspr)]
— >

t?ta : TAddress !tspi [ta [sCallingOf tspi] ;
(Connectionless [t] (Remove (tsnr, rh))
| ]

i ; Connectionless [t] (rh))

i ; Connectionless [t] (Remove (tspr, rh})
endproc (* Connectionless *)
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162 OnpeneneHUsdA JaHHBKX

type BasicTransportServiceConnectionlessRecHistory
is Set actualizedby TransportServicePrimitive using
sortnames

TSP for Element

Bool for FBool

TCIReqHistory for Set

opnnames

NoTClReq for { }
endtype (* BasicTransportServiceConnectionlessRecHistory *)

type MaxTUDTLength

is DecNatRepr

opns

MaxTUDTLength : —> nat

eqns

ofsort Nat

MaxTUDTLength=NatNum(6+ (3+ (4+ (8 +Dec(8)))));
endtype (* MaxTUDTLength *)

endspec (* TransportService *)
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bubanorpapuueckne AaHHbIE

YIIK 681.324:006.354 [185
KJirioueBbie cJjoBa: nepepaya AaHHbLIX, OOMeH HHPOpMAallHEH MeXIy
cucteMaMH, GoOpMasH30BaHHOE ONHCAHHUE, YCJAYTH TPAHCIOPTHOrO yPOB-

He, 36k LOTOS, 3TanoHHass Mojde b, B3aHMOCBSI3b OTKPBITHIX CHC-
T€M, TUObl JaHHBLIX, NPOLECCH

OKCTY 4002
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