


OnpepeneHue

«SIP*- gBIIsI€TCS NPOTOKOJIOM YIIPABJICHUS
IIPUKJIAJTHOTO YPOBHS JJISI CO3/IaHMS,
M3MCHEHUS 1 3aBEPIICHUS CEAHCOB CBS3H C
OJIHAM WJIH OOJIBIIMM KOJHMYECTBOM
YYaCTHHUKOB. B moHsTHE ceaHca BXOIAT
MYJIBTUMEINA KOH(EPEHIIMHU, O0yUYEHHUE Ha
paccrosiHuM, Internet-rene@oHus U Mog00HbBIC

npunoxeHus» (RFC 2543)

*SIP — Session Initiation Protocol — [TpoTokoi nHULIMATU3aIUN CECCUU




icTopua co3gaHusa npoTtokona

Session Invitation Protocol: Simple Conference
*YCTaHOBNEHNEe ceaHca Invitation Protocol:
*ONNleMEHTaPHbIE BO3MOXHOCTU *basnposancs Ha TCP

cornacoBaHu4 *Ucnonbzosan HTTP un
*Pabota Tonbko nosepx UDP SMTP

«SDP anga onnucaHua ceaHca

Session Initiation Protocol:
-Pabota nosepx UDP
*Icnonb3oBanne SDP
‘[Nlogaepxka TCP




icTopua co3gaHusa npoTtokona

® Pa3paboTkol MPOTOKOJIa 3aHUMAETCS TPYyMIIa

MMUSIC (Multiparty Multimedia Session
Control) xomurera IETF

® 1996 - cosganus nepsoii Bepcun SIP

® 1999 — 11 Bepcuii nokymenra
Draft-ietf-mmusic-SIP

® B Hacros1iee BpeMs IEUCTBYIOIIEU pelaKIuEn

apisercas RFC 3261




[IpuHUMNbI, 3aNMOXXEeHHbIE B
OCHOBY NpPoOTOKOMna

® IlepconanpHas MOOMIEHOCTE ITOJIB30BATENS
® MacmTabupyemMoCThb CETH
® Pacmupsiemocts nporokona SIP

® luTterpauud B CTEK CYIIECTBYIOIIUX ITPOTOKOJIOB
NutepHer

® B3anMoIeCTBHE C Pa3IMYHBIMU IIPOTOKOJIAMHU
CUTHAJIM3ALUH




CpaBHEHWE CNCTEM
curHanmsauum

XapakTepucTuku Curnanusanms B TpaANIMOHHBIX Iporokoa SIP

TeJIe(POHHBIX CeTAX

DYHKIUH TPOTOKOJIOB VrpaBiieHre yCTaHOBJICHHEM U pa3pylICHUEM COSIMHECHUH, yIIpaBICHUE
KOMMYTAIIHOHHBIM (TPaHCTIOPTHBIM ) 000pYIOBaHUEM

Tun ceTn TDM IP

Mecto npumMeHeHust Cy1ecTByIOT 2 TpyIIIBI IPOTOKOJIOB:

Mexty 060pyI0BaHHEM JIOCTyIA ¥ KOMMYTallMOHHBIM y3nom unu Softswitch
(v5.1/5.2 umu MEGACO/H.248, MGCP, SIP)

2. Mesx 1y kommyTanronasiMu y3namu unn Softswitch (oxc7, EDSS-1 unu
SIP/SIP-T, H.323

CeTeBoli HHTELJIEKT WnTennexT B HEHTpPAJIbHBIX y3JIaX CETHU HHTEIeKT MOXKET OBITh pacCpe€aoTouUCH
I10 OKOHCYHBIM 3JICMCHTAaM CCTHU

Hab6op curnajbHbIX 3anpoc yCTaHOBJIEHUS COeIMHEeHMS, pa3pylieHue coequnenus, KIIB, 3ansto, otBeT 1 ip.

COO0IeHHu

Tunel coennHEHU Tened. CeaHchI CBSI3U MynbTUMEINITHBIE CEAHCHI CBA3U

Buja kommyTanuu KomMM-s1 kaHamoB KomMM-s makeToB

OTKpBITOCTH Hcn-cg HCKII0YUT-HO B CETIX MokeT uc-cs1 U OKOHEUHBIMU
CUTHAJIU3ALINHA TepMUHAJIAMHU




OpraHusauunn ctTaHgapTusauum

TenedoHus NHTepHeT

MexayHapoaHbIn [pynna
COI03 3MEeKTPOCBA3N pa3paboTynkos
NHTepHeT
ITU-T
(IETF — Internet
(ex. CCITT) Engineering Task

Force)

' ¢

H.323, E.164, Z.100 RFC 2543, RFC 2030




[TpUHUMNBLI, 3aN0XXeHHbIE B OCHOBY
SIP

1. PacmupseMocCTh IIPOTOKOJIA — BO3MOXXHOCTh JOIIOJHEHUS
MPOTOKOJIa HOBBIMU (DYHKITUSMU

2 MactabupyeMoCTh CETH — BO3MOKHOCTh YBEJIIMYCHUS
AJIEMEHTOB B CETH IIPU €€ paCIIMPECHUN

3. WMHTEerpanus B CTEK CyIIECTBYIONIUX NPOTOKOJIOB MHTEpHET

4, B3aumojeiicTBrUE ¢ JpyruMH IMIPOTOKOJIAMH CUTHAIN3AIAU

ofl IIepcoHanbHass MOOMIBHOCTD - BO3MOXKHOCTD OBITh

JOCTYIHBIMH B JIIOOOM MECTE C JIIOOBIM TEpMHUHAIAM B
mo0oe BpeMs (coodbuienne REGISTER) — enunbiii Homep
JUISI BCEX YCIIYT DJICKTPOCBSI3H




OCOBEHHOCTN NPOTOKOSa
SIP

OcnoBan Ha HTTP — npoBepeHHast TEXHOIOTHS 111 padOThl B
NuTepHeT

Hcnons3yer u UDP, u TCP

PaboTaeT moBepx pa3auyHbIX TPaHCOOPTHBIX IpoTokojoB (IP, IPX, X.25,
ATM)

Wcnonp3yeT aapecanuio Tuma e-mail (vova@loniis.ru)

TexcToBbIl (hopMaT COOOIIEHUN — MPOCTOTA U YA0OCTBO
TE€X00CTy>KHBAaHUS U TPOTPaMMHUPOBAHUS

Bricokas HHQI!O[!M&TI/IBHOCTB COO6HI€HHﬁ — MHWHHMAJIBHOC BpCM:1

YCTAHOBJICHHA COCANHCHU:




BO3MOXHOCTU MPOTOKONa
SIP

SIP nogaepmBaeT NATb aCnNekToB opraHn3aumm 1 3aBepLUeHnd
MYNTUMEANNHOW CBA3MN:

*OnpeageneHne MeCTOMNOMOXEHMS MNOSb30BaTeSs

*OnpegeneHne roTOBHOCTM NOSb30BaTeENs y4acTBOBaTb B ceaHce

*YCTaHOBJIEHME CeaHCa CBSA3W KaK OJ14 Bbi3biBalOLLEN, TaK N A5 Bbi3blIBAEMOW
CTOPOH, yrpasSieHNe ceaHCOM CBSA3U

e[lepenaya nosib3oBaTeNbLCKON NHOPMaLNK

OpraHusaunsi KOHdEpPEHLINK TPEX BUOOB:

*B pexxnme MHOroagpecHOW pacchblifikm

e[1pn nomMoLLM yCTPOUCTBA yrpaBreHns KOHEPEHLNEN, KOTOPOMY YHACTHUKN
nepenarT MHGOPMaLMIO B peXUMe TOYKa-TOYKa, a OHO, B CBOIO o4epenb,
obpabaTbIiBaeT 3Ty MHGOPMAaLMIO U pacCbiNaeT yd4acTHMKaM KoOHepeHumnn

e CoeamHeHne Kaxaoro nonb3oBaTens ¢ KaXkablM B peXXuMe To4YKa-To4kKa

*OnpegeneHne PyHKUMOHaNbLHON BO3MOXHOCTM TEPMUHASIOB NOSIb30BaTENEN




OCHOBHbIE XapaKTEPUCTUKN
npotokona S|P

HasHauyeHue: ans IP-koMMyHUKaL UK

ApxuTtekTtypa: peer-to-peer

NMpeeMcTBEeHHOCTb: He nbiTaeTcs Bocriponssectn TPOIT
Cranpaptbl: IETF-ctaHgapt RFC

UHTennekT: paccpenoToyeH no anemMeHTam ceTtu
CnoXHOCTb: eLle NPOCTOn, XOTS yXKe coaepXxut 13 3anpocoB
MacwTtabupyemMocTb: BbiCLLIAsi CTENEHb

Nepepayva uHpopmauun: peyb, AaHHbIE, BUOEO




' OCHOBHbIE XapaKTEPUCTUKM
npotokona S|P

OnucaHne hpyHKUNOHANbHbLIX BO3MOXHOCTEN KOHEYHOro
obopyaoBaHuA: ncnonb3oBaHne npotokosnia SDP ana obmeHa
OaHHBIMW O PYHKLMOHAasbHbIX BO3MOXXHOCTAX

KoHTponb gocrtyna: nogaepXvBaeTtcs

KauecTBO 06CnyxuBaHua: npouenypbl QoS

Appecauumsa: nogaepxka IP- agpecoB 1 nmeH gomeHoB 4yepe3 DNS
OOHapyxeHue 3aKonbLOBaHHbIX MapPLPYTOB: C MNOMOLLLIO
cneumarnbHbIX 3aroyfloBKOB

3awumTta nHpopmaumu: npotokonel IPSec, TLS, SSL n HTTP Digest

Koou poBaHUe:. TEKCTOBOE KOOUPOBaAHUNE




MecTto npotokona SIP B cTeke
npotokonoB TCP/IP

MpoTokon MHMUMMPOBaHUA CeaHCoB ypOBeHb 7
cea3um (SIP)
(MpwvknagHoOW ypoOBEHb)

YpoBeHb 4
Mpotokonel TCP n UDP
(TpaHCNOPTHbLIV YPOBEHD)
YpoBeHb 3
Mpotokonsl IPv4 u IPv6
(CeTeBoW ypoOBEHD)
YpoBeHb 2
PPP, AALS, ATM, Ethernet, V.34
(YpoBeHb 3BeHa aHHbIX)
YpoBeHb 1

UTPS5, BOJIC u gp.
(Punsnyeckn ypoBeHb)




dopmmnpoBaHmne coobLLEeHNS
curHanunsauumm SIP

session initiation | session description
protocol (SIP) protocol (SDP)

TCP or UDP payload

TCP or UDP
header

IP header IP payload




Apnpecauus B SIP

B UurepHer — URL (Uniform Resource Location)

B SIP — SIP URL (sip:-name@host)

TUII aapeca [IpuMep

*  «UMA@OOMEHY - sip:vova@loniis.ru

* «uma@xocm - sip:vova(@rts.loniis.ru
e «wuma@lP-aopec» - sip:vova@192.168.100.1

e  «MNe menepona@uiroz» - s1p:2947677 8(wgateway.ru




YpoBHu npotokona SIP

e[lepBbIN YPOBEHb — OTBEYAECT 34 CHHTAKCUC U KOJUPOBAHUE

*Bropoit ypoBeHBb — TPAHCIIOPTHBIN — ONPEACIISIET, KAK KIIMECHT
IepeIacT 3apoChl U MPUHUMAET OTBETHI, U KAK CEPBEP
MIOJIy4aeT 3alpOChl U MEPEAAET OTBETHI M0 CETH

*TpeTuil ypoBeHb — YPOBECHb TPAH3AKIIUU — IPOU3BOIUT
IIOBTOPHYIO IIepeaady COOOIIEHUM IIPUKIaJHOTO YPOBHS,
OTIPEAEIISIET COOTBETCTBUE OTBETOB 3aIPOCY U YBEAOMIISAET
BEpXHUM YPOBEHb O CpadaThbIBAHHUM TaiiMepa.

*YeTBepThIM YPOBEHBb — M10JI30BATE/Ib TPAH3AKIINN —

CO3I[a€T/ OTMCHJCT KIMCHTCKHUC 3aIIPOChI




[loHATKE TpaH3aKUunn

Tpaunzakuus - 310 3aMpocC, NEpeIaHHbIN
KJIMEHTCKOU CTOPOHOH CEPBEPHOU CTOPOHE C
MCIIOJIb30BAHUEM TPAHCIOPTHOIO YPOBHSA SIP,
BMECTE CO BCEMH OTBETAMHU Ha 3TOT 3aMpoOC,

IEPEAAHHBIMUA CEPBEPHON CTOPOHOU KIIUEHTY.
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OnemeHTbl cetn SIP

* Arent nojs3oBarensd (UA — User Agent)
 IIpokcu-cepsep (proxy server)
» CepBep nepeaapecanuu (redirect server)

* CepBep onpeneciicHUsT MECTONOIOKCHHUS

(location server) (He cTaHIApPTU3HUPOBAH B
RFC 2543)




AreHT nonb3oBaTens

AreHT nonb3oBaTtens (User Agent):

eKnueHT areHTa nonb3oBaTtens (User Agent Client) —
4YacTb NMPorpamMmHoro obecnevyeHusa areHTa
Nnosib3oBaTens, KoTopasd co3gaeT HOBble 3anpochl,
OTNpaBnsieT ux n obpadaTbIiBaET NPUHATbLIE OTBETHI.

eCepBep areHTa nonb3oBatens (User Agent Server) -
4YacTb NMPorpamMmHoro obecnevyeHusa areHTa
Nnonb3oBaTensl, KoTopasi MPMHUMAET 3anpochl U
reHepupyeT OTBETLI, OCHOBbLIBAsICb HA AENCTBUSX
nonb3oBaTtens, NonyyYeHHbIX COODLLEHUAX, peadyribTaTax

BbINOMHEHUSA NPOrpamMm UnNu Ha Kaknx-nmdo apyrux
COObITUSAX.




AreHT nonb3oBaTens

3aMpocC

poc

<<<<<<<<

AreHT

oOT18BCT
[Monb3oBartens
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SIP-ceTb
\\/\/ oTBET

IP-ceTb

>
3roBo

AreHT

[Monb3oBaTens




INTTVICH T arernirarnmolipoauparcertA
UAC

® 3anpoc, COCTABIICHHBIM KJIMCHTOM are¢HTa Mojab30BaTelIs

BKJIFOYAET B CeO4 :
® CTapToBYIO CTPOKY, B KOT. YKAa3aH THII 3aIIpOCa
® ITone request-URI u Bepcuro SIP

® BasoBkIii Habop noneli 3aronoskos: 1o, from, Cseq,
Call-ID, Max-Forwards u Via

DTH 3ar0JIOBKU:
® OOs3arensus! 1 Beex SIP-3anpocos
® SIB-cs ocHOBHBIMHU YacTaMu SIP-coobmienus
® OO0OecrieunBaroT OOJBITUHCTBO YCIYT MapIIPyTHU3ALUN

COOOIIIEHHUH, B T.4. aJIpECallfIo, MapIIP-10 OTBETOB,
COXpaHEHUE OUYEPETHOCTU COOOIECHUN, YHUKAIBHY IO

UJICHTU(PUKALIIIO




CepBep areHTa rnonb3oBaTens
UAS

® [lomarosas 00paboTKa 3arpoca:
® AyteHTU(UKauA
® AHayu3 TUIIA 3apoca

® AHanus 1moJjeu 3aroJJOBKOB
®

® Eciu 3anpoc NpuHUMACTCS — JOIKHBI OBITh
IIPOU3BEJICHBI M3MEHEHHS COCTOSHUS COCIMHEHUS,
€CJIM HE IIPMHUMACTCS — HA OJHO U3 U3MEHCHUIM
POU3BOAUTHCS HE JOIAKHO




CepBep areHTa nonb3oBaTens
UAS

NPUHUMAET 3arpockl, obpabdaTbiBaeT UX U, B 3aBUCUMOCTU
OT TuMa 3anpoca, BbIMOJIHAET onpeaerieHHble JENCTBUS.

bbiBaeT ABYX TUIMOB.

be3 coxpaHeHus cocTtossHUM (Stateless) —npnHnumaer
3anpochbl, nepeHanpaBnseT ux ganbslue u 3abbiBaeT

e C coxpaHeHuem coctoaHum (Stateful) — npuHmnmaer
3anpochbl, NepeHanpaBnseT UX U XOET OTBETHI




CoobweHunsa SIP

Coo0O1enus SIP

3anpochl OTBeTHI

- INVITE

- ACK

- BYE

» CANCEL Bpemennsie DuHaIbHBIE

- OPTION

* REGISTER 1xx - nHpOpMATUOHHBIN 2XX — ycnex
3XX — IepeHanpaBICHUE
4xx — omrOKa KIHEeHTa

5xx — ommoOKa cepBepa
6XX — II00aIbHBIN COOU




CtpykTypa cooblieHus SIP

CTtapToBas
CTpOKa

3arosIoBKU

[lycTasa cTpoka

Teno
CcoOobLLEeHUA




CTtapTtoBas CTpoKa

- HavanbHasi ctpoka ntoboro SIP coobueHusa. Ecnu
coobLlleHne SABNSETCHA 3anpocoM, TO B 3TOM CTPOKE
yKasblBaeTcsa TUn 3anpoca, agpecar U HOMeEp Bepcuu
npotokona. Ecnn coobliueHne aABNAETCA OTBETOM Ha
3anpoc, B CTapTOBOW CTPOKE YKa3blBAETCA HOMEP
BEPCUM MPOTOKOMa, TWUM OTBETA W €ero KopoTKasd
paclwmnpoBka, nNpeaHasHadeHHasi TOMbkKO  Ond

NOoJ1Ib30BAaTESA.




3aronoBku

crniyXart ans nepegavn nHdopmaumnm ob otrnpasuTene,
agpecare, Nyt cregoBaHUA U OpYrmx ceedeHun, T.e.
NepeHOCAT HeobxoamMmyto Ana obenyXmMBaHUA 4aHHOIo
coobuleHns nHcbopmauuto. O Tune 3aronoBka MOXHO
y3HaTb U3 ero nmeHu. B npotokone SIP onpegeneHo 4
TUMa 3arosyioBKOB:

*Ob6LLKMe 3aronoBKu

«3arosioBK1 cogepkaHuns

«3arosfioBKN, nepegaroLime OonoSIHUTENBLHYIO

NHJO opMaLIMo O 3anpoce

«3arosfioBKK, nepegarLime OonoSIHUTENBLHYIO

NHpopmauunto ob oTBeTe




3arornoBkun. Popmart

® Kaxmoe 1moJjie COCTOUT U3 UMEHU TTO0JIS, 3HAKA «:» U 3HAYEHUE
I1OJIS:

Hmsa nona: 3nauenue nons

® Ilos 3aroa0BKOB MOTYT OBITh PACIIMPEHBI HA HECKOJIBKO
CTPOK, TOTAa KaXKaask CIEIYIoas CTPOKa OTAEIAECTCA
po0EeJIOM MIM 3HAKOM TaOyIsIuu

® Ilopsanok ciieqoOBaHUS 3ar0JIOBKOB HE UMEET 3HAYECHU S
® dopmar 3HaYCHUS 3aroJIOBKa 3aBUCUT OT UMEHHM 3aroJIOBKa
® 3aroJIOBOK MOKET UMETh HEOIPAHWUYECHHOE YHUCJIIO ITapaMeTPOB

® OIHO ¥ TO € UMA IapaMETPa HE MOKET UCITOJIb30BAThCS
0oJiee OIHOIO pa3a




3aronoBku

3aronosok Call-ID — yHuKkanbHbIN MAEHTUAMKATOP ceaHca CBS3U

(call reference - DSS-1): 2345call@rts.loniis.ru

3aronoBok To — onpegensier agpecarta. Ecnm Heobxogum
BU3yanbHblM BbIBOL MWMEHW Mosfib3oBaTens, Hanpumep, Ha

ancnneun, To NMs Nnosib3oBaTtesns Takke pasmellaercs B none To.

3aronoBok From — naoeHTudununpyeT otnpaBuUTens 3anpoca; no

CTPYKTYpe aHanormn4yeH nomnto To.

3aronoBok CSeq - yHUMKanNbHbIM uWAOEHTUdUKATOP 3anpoca,
OTHOCsLeroca K ogHomy coeaunHeHuto. OH  cnyXut  ans

Koppensauun 3anpoca ¢ otBetomMm Ha Hero. CSeq: 2 INVITE.




3aronoBku

3aronoBok Via ykasblBaeTcd BeCb MNyTb, MNPOWAEHHbLIV
3anpocoM: KaXabl NPOKcu-cepBep AobasndeT none co CBOUM
agpecom.

Hanpumep, 3anpoc Ha cBOeM nyTu obpabaTtbiBarica AByMS
NpoOKCU-cepBepamMn: cHadyana cepBepoM loniis.ru, noTom
sip.telecom.com. Torga B 3anpoce MOSABATCA cneayroLwine
nons:

Via: SIP/2.0/UDP

sip.telecom.com:5060;branch=721e418c4.1

Via: SIP/2.0/UDP loniis.ru:5060
3aronoBok Content-Type onpegenser dgopmar onucaHus
ceaHca cBsaA3n. Camo onucaHMe ceaHca, Hanpumep, B
doopmaTte npotokona SDP BkrntoyaeTcs B Teno coodLeHNS.
3aronoBok Content-Length yKasblBaeT pasmep Tena
coobLeHus




CxaTble nMmeHa 3arorioBkoB

Cxkarast hopMa UMEHU

<adH®mWO®wzZzCO®R—=mmMEOAO

[Tonnas Gpopma nmeHu

Content-Type
Content-Encoding
From

Call-ID

Supported
Content-Length
Contact (or “moved”)
Subject

Event

Refer-To

To

Allow-Events

Via




Teno coobLeHuns

® 3anpockr:
® ComepKUT ONHUCAHUE CEAHCOB CBA3H

® Teo cooOIIeHMS €CTh HE BO BCEX COOOIICHUIX
(manmpumep, coobienre BY E ne conepxur tena
COOOIICHNS )

® OT1BerThI:

® JI100bI€ OTBETHI MOT'YT COAEPKATh TE€JIO COOOIIEHUS, HO
COJIEP>KMMOE TeJla B HUX MOXKET OBITh Pa3HbIM




[Tpnmep coobuleHns SIP

CoobweHue SIP

CraproBasi cTpoka

/( INVITE sip:7170@iptel.org SIP/2.0 ),/’/’AT’I,

ﬁia: SIP/2.0/UDP 195.37.77.100:5040;rport \
Max-Forwards: 10
From: "jiri" <sip:jiri@iptel.org>;tagi=76ff7a07-c091-4192-84a0-d56e91fe104f
To: <sip;jiri@bat.iptel.org>
Call-ID: d10815e0-bf17-4afa-8412-d9130a793d96@213.20.128.35
CSeqi: 2 INVITE
Contact: <sip:213.20.128.35:9315> 1
User-Agent: Windows RTC/1.0
Proxy-Authorization: Digest username="jiri", realm="iptel.org",
algorithm="MD5", uri="sip:jiri@bat.iptel.org",
nonce="3¢cef753900000001771328f5ae1b8b7f0d742da1feb5753c",
response="53fe98db10e1074
b03b3e06438bda70f"

\Content-Type: application/sdp
C

ontent-Length: 451 /

3aronoBok

Teno coobueHun

v=0

o=jku2 0 0 IN IP4 213.20.128.35 \
s=session

c=IN IP4 213.20.128.35

b=CT:1000

t=00

m=audio 54742 RTPi/AVP 97 1111126084 5 3 101
a=rtpmap:97 red/8000

a=rtpmap:111 SIREN/16000

a=fmtp:111 bitrate=16000

a=rtpmap:112 G7221/16000

a=fmtp:112 bitrate=24000

a=rtpmap:6 DV14/16000

a=rtpmap:0 PCMU/8000

a=rtpmap:4 G723/8000

a=rtpmap: 3 GSMi/8000

a=rtpmap:101 telephone-event/8000

\ a=fmtp:101 0-16 / /




[Tpnmep coobLyeHns SIP

Request URI
Tun coobuweHuns Bepcus npotokona
; 3aronoeok VIA. Yka3eliBaeT 0AWH U3 Y3N0OB, UCMONL3yeMbIX ANsA NpoBegeHns
INVITE)sip:7170@iptel.org)SIP/2.0 TPaH3aKUUM W MAEHTUDNLMPYET MECTO, KyAa AOMKEH BbiTe OTNPaBneH oTeeT

MakcumansHOe YMCNOo NepeceInoK Ha nyTHU K MEeCTy HasHaudeHua

Via: SIP/2.0/UDP 195.37.77.100:5040;rport
(Max-Forwards: 10 :
(From: "jiri" <sip:jiri@iptel.org>;tagi=76ff7a07-c091-4192-84a0-d56e91fe104f )/ Aapec nonydaytens
(To: <sip:jiri@bat.iptel.org>)
(Call-ID: d10815e0-bf17-4afa-8412-d9130a793d96@213.20.128.35

CSeqi: 2 INVITE MaeHTndukauma TpaHsakyun
Contact: <sip:213.20.128.35:9315>) —URI MHGBOPMaLUs 0 KNUeHTE AreHTa NoNb3oBaTens

(gser—Agent: Windows RTC/1.0 ) WaeHTUdMUMPYeT Nonk3osaTens Npokcu-cepeepy
Proxy-Authorization: Digest username="jiri", realm="iptel.org", —~—

NapeHTucbukatop nHnumaTtopa coobuweHns

/ algorithm="MD5", uri="sip:jiri@bat.iptel.org",
] nonce="3cef753900000001771328f5ae1b8b7f0d742da1feb5753c",
\ response="53fe98db10e1074
~b03b3e06438bda70f"
(Content-Type: application/sdp ———— Wndopmauua o Tune Tena coobuleHns
Content-Length: 451 Pasmep Tena coobLieHus

v=0 \
o=jku2 0 O IN IP4 213.20.128.35
s=session

c=IN IP4 213.20.128.35 T 6
b=CT:1000 eno coobweHuns

t=00 COAepPXUT onncaHue Tuna

m=audio 54742 RTPI/AVP 97 111 1126084 5 3 101 MeaVa dadtbly, soropeie
a=rtpmap:97 red/8000 GyayT nepenasatsca
a=rtpmap:111 SIREN/16000 NONLIOBATONOM
a=fmtp:111 bitrate=16000
a=rtpmap:112 G7221/16000
a=fmtp:112 bitrate=24000
a=rtpmap:6 DVI14/16000

a=rtpmap:0 PCMU/8000
a=rtpmap:4 G723/8000

a=rtpmap: 3 GSMi/8000
a=rtpmap:101 telephone-event/8000

%frntp:101 0-16 /




3anpochbl

® 3anpocChl NPEeAHA3ZHAYCHBI JIJIS BHIITOJHEHUS IIUPOKOTO KPyra
3a7a4 IpU IPEIOCTABICHUHM 0a30BbIX U JIONOJTHUTEIbHBIX
YCIIYT CBSA3U B CTALIMOHAPHBIX CETAX U CETIX IMOJIBUKHOU
CBSI3U.

® C moMOIIBIO 3aMPOCOB KIIMEHT COOOIIAET O CBOEM TEKYIIEM
MECTOMNOJIOKEHHH, MPUIJIAIIAET MOJIb30BaTEIICH IPUHATH
y4aCTHE B C€AHCAaX CBA3H, MOOU(PHUIIMPYET YKE
YCTaHOBJICHHBIEC CEAHCHI, 3aBEPIACT UX U T.JI.




3anpochl

Tun 3anpoca

INVITE

ACK

BYE

CANCEL

REGISTER

OPTION

Onucanue 3amnpoca

[Ipurnamaer mnonp3oBarens K ceaHcy cBa3u. Comepxur SDP-
ONUCaHHE CeaHca

[ToaTBep:kAaeT MmprUeM OKOHYATEIBHOI'O OTBETA Ha 3arpoc
INVITE

3aBepinaeT ceaHc CBA3U. MoxeT ObITh MepefaH JI00i u3
CTOPOH, YYaCTBYIOIIIMX B CEAHCE

OtMmensieT 00paboTKy 3ampocoB ¢ TemH xe 3arosioBkamu Call-ID,
To, From u CSeq, uro u B camoM 3anpoce CANCEL

[lepenocut  agpecHyro  WHQOpMAIMIO IS PETUCTpaIuu
M0JI30BATENS HA CEPBEPE OMPEACICHUSI MECTOIOIOKEHHUS

3anpamuBaeT uHOOpMaMilo O (YHKIHOHATBHBIX BO3MOMXKHOCTSIX
cepBepa




3anpochl

Tun 3anpoca

UPDATE

INFO

PRACK

SUBSCRIBE
NOTIFY

REFER

MESSAGE

PUBLISH

Onucanue 3amnpoca

[Ipemmaraer HOBBIt mapamMeTpbl CE€aHCa CBSI3U 1O
IIPUX0Ja OKOHYATEILHOro oTBeTa Ha 3anpoc INVITE

[lepeHOCUT NTOTIOTHUTENIBHYI0 UH(DOPMAIIMIO BO BpEMs
CeaHca CBS3H.

Ananor coobmenuss ACK 11  mpeaBapuTEIbHBIX
OTBETOB

Hcnone3yroTes 1 nNpeaoCTaBICHUS TOTOJHUTEIbHBIX
yCIIyT

Komanzga nmepeBoga BeI30Ba

ObecneunBaer nepenavqy I10JIb30BATEIBCKOM
nHbopMaIuu 0€3 YCTAaHOBJICHUS CEaHCa CBSI3HU

ObecneunBaer nepegady HHGOPMAIMKM O COCTOSIHUU
areHTa IoJib30BaTelsl.




CTpyKTypa 3anpoca

Tun
3anpoca

[1poben

Request-
URI

[poben

Bepcus
NpoToKoNa

CRLF




CTpyKTypa 3anpoca

® SIP — 3anpock xapakrepu3yroTcs HaJIMYUEM CTPOKH
Request-Line B craprosoii cTpoke.

® Request-Line cocrout u3 Hazsanus THIa 3a1poca,
Request-URI u Bepcuu mpoTokona, pasaeineHHbIx
IIPOOEIIOM.

® Request-Line 3akanunBaercs cumBonamu Bo3Bpara
xapetku 1 nepesoza crpoku (CRLF).

® O0a cuMBOJIa BMECTE WJIN 10 OAUHOYKE HE JOJDKHBI
BCTPEYATHCS B APYTUX YACTIX CTPOKH.

® lcnosnbk30BaHuE JIMHEMHOTO MPO0OEIa HE IOy CKaeTCs.




Twn 3anpoca

6 Tunos 3anpocos (RFC 3261):
e REGISTER

e INVITE

e ACK

e CANCEL

e BYE

e OPTION




Request-URI

YKa3bIBacT MOJIb30BATENS WIH YCIYTYy, K KOTOPOU
anpecoan 3amnpoc. [Tone Request-URI w#e gomxro
COJIEPKATh IPOOEIIOB U YIIPABJISIONMX CUMBOJIOB, a

TaK)XE HE IOJLKHO OBITh 3aKJIFOYECHO B YIVIOBBIE CKOOKHM

«<>»




Bepcua npoTtokona

W 3arpocel 1 OTBETHI COJIEPKAT JaHHBIE JEUCTBYOIIEH
Bepcun SIP-nporokona, npunnmas Bo BHUMaHue
OPSAI0K, COOTBETCTBHE TPECOOBAHUSIM U U3MEHECHHE

HYUCJICHHOI'O NMHACKCA BCPCHUU




' 3anpoc INVITE

| IPpUATTIAIIACT BBI3BIBACMOI'O I10JIBb30BATCIIA IIPUHATD YI4ACTHUC B
CCAHCC CBA3MU.

® COIEPXKUT ONIUCAHUE CECCUU, B KOTOPOM MEPEIACTCS BU/I
IPUHUMAEMOM HH(POPMALIMKU 1 ITapaMeTpbl, HEOOXOTUMBIC IS
npreMa HH()OPMAIIAH, TAKKE MOKET YKa3bIBAThCS BU]I
MH(OPMAIH, KOTOPBIM BBI3BIBAEMBIN MOJI30BATEIIb KEJIACT
[epeaaBark.

® B orsete na 3anpoc INVITE ykasriBaercs sun
MH(pOpMAaIH, KOTOpas OyJaeT MPUHUMATHCS BbI3bIBAEMbBIM
II0JIb30BATEIEM, KPOME TOTO, MOXKET YKa3bIBaThCS BU/I
MH(pOpPMAIH, KOTOPYIO BBI3bIBAEMBIH MMOJIb30BATEb
coOHpaeTcs nepeaaBaTh (BO3MOXKHbBIE MapaMeTPhl epeaadu
MH(pOpMaIINK).




[Tpnmep 3anpoca INVITE

INVITE sip: alexander@servl.loniis.ru SIP/2.0

Via: SIP/2.0/UDP kton.loniis.ru
From: Anton <sip: anton@Iloniis.ru>

To: Alexander <sip: alexander@loniis.ru>
Call-ID: 3298420296@kton.loniis.ru
Cseq: 1 INVITE
Content-Type: application/sdp
Content-Length: ...
v=0
o=Dbell 53655765 2353687637 IN 1P4 128.3.4.5
C=IN IP4 kton.loniis.ru
m=audio 3456 RTP/AVP O 3 4




3anpochbl
e ACK

® noarsepkaaer nprem orsera Ha komauay INVITE.

® 000pyIOBaHNE BEI3HIBAIOILETO [TOIB30BATENS TOKA3BIBAET, UTO
OHO TIOJTYYHIO OKOHUATENbHBIN 0TBET Ha cBoii 3arpoc INVITE.

® MOXET COACPKATbCA OKOHYATCIIBHOC OIIMCAHHNUEC CCCCHUU,
IepcaaBacMOC BbI3bIBAIOIIIHUM I10JIb30BATCIICM.

e CANCEL

® oTMEHseT 00padOTKy paHee NepeIaHHbIX 3alIPOCOB.




3anpocsol. Register

® B sTOM 3ampoce noiab30BaTelIu COOOIAKT CBOE TEKYIIIEE
MECTOIIOJIOKEHHE.

® B 5TOoM COOOILICHNH COACPKATCS CIEAYIOIINE 3ar0JIOBKH:

® To coaepKUT anpecHy0 HHPOPMAIUIO, KOTOPYIO HAI0 COXPAHUTE
WIIA MOIU(UIIMPOBATE Ha CEPBEPE.
® From conepxxur agpec nHuImaTopa perucTpaiim.

@ Contact comepuT HOBBII KOHTAKTHEINM aJpec IMOIL30BaTENs, 110
KOTOPOMY JIOJIKHBI MOCKLIATHLCSA BCE JATBHEHIINE 3AIIPOCHI

INVITE.
® Expires yxkassiBaercs BpeMs B CEKyHIaX, 110 HCTCUCHUH
KOTOPOTO PETUCTPALUSA 3aKAHUYUBACTCH.




3anpoc INFO

® npeaHa3HAYEH IS 0OMEHA CUTHAILHOM MH()OpMAaIIMEN 10
SIP curnansnomy TpakTy B mpolecce yCTaHOBIEHHS U
TOAIEP KAHMS COCTMHEHMSI.

® 3anpoc INFO ne msmenser cocrosaus SIP Br130808,
TaK)Ke KaK HE U3MEHSIET COCTOSIHUS CECCUH,
MHULAAPOBAHHEIX TIpH oMoy rnporokona SIP.

® OOGecneunBaeT repenady JOMOIHATEIBHON HHpOpMAaLUy
IIPUKJIAAHOTO YPOBHS, KOTOpas B JaIbHEMIIEM MOXKET
CIIOCOOCTBOBATh 00JIEE IPOU3BOAUTEIILHOMY
QYHKIMOHUPOBAHUIO IIPHIIOKEHUH, HCIIONB3YIOLIUX
nporokoa SIP s nocrasku nanHoi nHGoOpMaImy.




3anpoc INFO

® BosmoxubiMu npuMmenenusyu i vmna 3anpoca INFO

ABJISIFOTCS:

® [lepeHoc Tekymux curHajibHbIX cooOmmenuin TPOII mexmy
nuiro3aMu TPOII B TeueHnn pa3roBOpHOM CECCUM

® Ilepenoc D'TMF curnanos, crenepupoBaHHBIX B X0O/I€ CECCHU

® IlepeHoc 3aMILEHHON HHPOPMAILIMK CUTHAIOB 0€CIIPOBOIHBIX
CHUCTEM JIUIS TOAAEPKKH O€CIPOBOIHON MOOMIBLHOCTH
MIPUITOKEHUU

® [lepenoc nndopmaiu 00 ocTarke Ha cYETE (OMIIMHIOBOM
MH(pOpMAaIIIH )

® IlepeHoc n300pakeHUM U APYTroil He MOTOKOBOM MH(POpMaLU
MEXy YYaCTHUKAMHU CECCUU




| 3anpoc UPDATE

Hcnionp3yeTrcs, Kora He00X0UMO U3MEHHUTH MMapaMeETPhbI
ceaHca:

Brispisaromas ctoposa co3naér Hagansayo INVITE-
TPAH3aKIIHUIO.

B none 3aronoska Allow 3anpoca INVITE cpenu npounx
tunos 3anpoca ykaseisaercs UPDATE ma Toro, yto6s!
yKa3aTh CIIOCOOHOCTE BLI3LIBAIOIIEH CTOPOHEI IPUHAMATH
sarpockl ororo tuna. IN VI TE-rpansakius nporexaer
HaJUIeKaIUM o0pa3zom. JIroOoi oTBeT (MpeaBapUTEIbHBIN
WJTM OKOHYATEILHEIN) OT BEI3BIBAEMOM CTOPOHEI TAKKE
conepsxut 3aronoBok Allow ¢ ykazanueiM B HEM 3HaueHHEM

UPDATE.




(3anpoc UPDATE

® Ilocne ycTanoBieHMs auajora (HaxoAsIierocs Ha paHHe
CTa1 WIIA YCTAHOBJIEHHOTO ), BEI3EIBAIOIAS CTOPOHA MOYKET
cosnarh 3anpoc UPDATE, xoropeiii conepxur
napopmanmio offer (npennoxenne c onucannem ceanca
ces3u B popmare SDP), npennasnauennoe mist 0OHOBIEHMS
apaMeTPOB CECCHH.

® OTBET Ha 3TOT 3aPOC MEPEHOCUT HH(POPMALIIO ANSWET
(OTBET Ha NPEITOKEHHUE C YKA3aHUEM MTPUHSATHIX ITAPAMETPOB
Takxke B popmare SDP)

® 3anpoc UPDATE sasmgercs 3anpocoM, 00HOBIISFONITIM
TEKYILHN aJipec yIaJIEHHOTO NoJib30BaTens (target refresh
request).




3anpoc UPDATE. Npumep

AHTOH Bnagump

i gl

INVITE <c offer 1>

1RNE} »

180 Ringing <c answer 1>

‘ —
UPDATE <c offer 2>

—— »
200 OK <c answer 2>

ol i
UPDATE <c offer 3>

»
200 OK <c answer 3>

— »
200 OK <Ha | NVI TE>

> sl

ACK
<« il




NOTIFY
® /i1 ycayr, KOTOpbI€ TPEOYIOT B3AaUMOJICMCTBHUS MEKTY

KOHEUYHBIMU TOYKaMH, HEOOXOAMa BO3MOKHOCTbD 3aIlpallliBaTh
ACMHXPOHHOE YBEAOMIICHHE O COOBITUSIX

® DOTH YyCIyTHd BKIKOYAIOT:

® YCIyrd aBTOMaTuyeCcKOro 00paTHOro BbI30Ba (CBSI3aHHBIE C
COOBITUSIMUA U3MEHEHUS COCTOSIHUS TEPMHUHAJIA ITOJIb30BATEN )

® vnrepakTuBHEIE ciucku KouTakToB «buddy lists» (cesasannbe ¢
COOBITUSIMU PHUCYTCTBUS MOJIB30BATEIS ), OIIOBEILICHUE 00
OKHJIAIOIIEM COOOIICHUH (CBsI3aHHBIC C COOBITUSIMU U3MEHECHUS
COCTOSIHHS II0YTOBOTO SIIIHKA)

® nepeaadya nHGOPMAIIMM O COCTOSIHUHY BbI30BA IPH B3aUMOACUCTBUHI
cereit Internet u TOIL.




NOTIFY
® /i1 ycayr, KOTOpbI€ TPEOYIOT B3AaUMOJICMCTBHUS MEKTY

KOHEUYHBIMU TOYKaMH, HEOOXOAMa BO3MOKHOCTbD 3aIlpallliBaTh
ACMHXPOHHOE YBEAOMIICHHE O COOBITUSIX

® DOTH YyCIyTHd BKIKOYAIOT:

® YCIyrd aBTOMaTuyeCcKOro 00paTHOro BbI30Ba (CBSI3aHHBIE C
COOBITUSIMUA U3MEHEHUS COCTOSIHUS TEPMHUHAJIA ITOJIb30BATEN )

® vnrepakTuBHEIE ciucku KouTakToB «buddy lists» (cesasannbe ¢
COOBITUSIMU PHUCYTCTBUS MOJIB30BATEIS ), OIIOBEILICHUE 00
OKHJIAIOIIEM COOOIICHUH (CBsI3aHHBIC C COOBITUSIMU U3MEHECHUS
COCTOSIHHS II0YTOBOTO SIIIHKA)

® nepeaadya nHGOPMAIIMM O COCTOSIHUHY BbI30BA IPH B3aUMOACUCTBUHI
cereit Internet u TOIL.




NOTIFY

UA noanucuuka UA yeegomTena (1) — 3anpoc Noannucku Ha
npegocTtaBneHme nHhopmaumm o
SUBSCRIBE (1) COCTOAHU
——————————— > (2) — noaTBepXaeHUeE noanmncku
VALRIRFRRRESFRRRERRAR i DSt ARRRUATAFRR (3) — nepegaya nHdopMaLMn o
NOTIFY (3) TEKYLLEM COCTOSAHUW
ninhaniiwtmdmtaetinnimamtontun (4) — nogTBEPXOAEHNE NPUEMA
JALRYRARR) AR i s g AL FRLARO AN (5) — nepegava nHdopmauum o
TEKYLLEM COCTOSAHU
el L L LPCFEERER Sl 0 L LU L (6) — noaTeBepxxaeHne npuema
200 (OK) (s6)
——————————— >




NOTIFY
® 3anpoc SUBSCRIBE ucnonssyercs nns 3anpoca

MH(POPMAIIMH O TEKYIIIEM COCTOSIHUM U HHPOpMALIH 00
OOHOBJICHMSIX COCTOSIHUS YAaJIEHHOI'O pecypca.

SUBSCRIBE - 510 3anpoc, co3naromuii nuanor.

Ecin nayansHoe coodmenne SUBSCRIBE npencrasnser
CO0OH 3aIlpOC BHE JUAIOra, €ro (POPMHUPOBAHUE MTPOXOJUT C
IPUBJICYCHHUE TIPOLICAYP MO CO3JaHMIO 3aIpOca BHE IHaIora s

UAC.

® lnentudukanus coOOBITHM, HA KOTOPBIE OCYILIECTBISIETCS
MOAIKUCKA, 00ECIIEUMBAETCS C MOMOIIBIO TPEX KOMIIOHEHTOB

zanpoca SUBSCRIBE: monst Request URI, 3aronoska

Event u ommmonansHO Tena cooOIeHus.




NOTIFY

Banpoc SUBSCRIBE nomxken 6eith moarsepxaén
OKOHYATEIBHBIM OTBETOM.

[Tociie TOro, Kax NOANUCKa ObUIa YCIIEIIHO CO3AaHa UK
OOHOBJIEHA, YBEIOMMTEID TOJDKEH HE3AMEIIUTEIBHO OTOCIIATE
coobmenne NOTIFY, uro6s! cooOmmTs noanucyuxy
TEKYILEE COCTOSHUE pecypca

3anpoc NOTIFY nockuraercs B ToM e nuasore, KOTOPbIi
o1t cozaan oreeToM Ha 3anpoc SUBSCRIBE (ecnu ne
CYILIECTBOBAJIO 3apaHee YCTAHOBICHHOIO JUAIIOTA).

Tun 3annpoca NOTIFY ncnonesyercs mis ysegomiaeHus y3ia
SIP o Tom, uTo cobkITHE, HHPOPMALIHS O KOTOPOM
sanpamusanack B 3anpoce SUBSCRIBE, npousomno.




CoobLieHne Message

® 3anpoc tunna MESSAGE npennasnauen s nepenaun
MIHOBEHHBIX TEKCTOBBIX CO00IIeHMH (INstant massages),
HCIIO0JIb3YS MOJIEITb, MOXOISIYI0 HA (DYHKITMOHUPOBAHHUE
JIBYCTOPOHHETO MEHKEPA WM padoTy TejieoHa IpH
ornpaske SMS.

® Kaxnoe texymee coobmienue (1IM) nezaBucumo -
uH(OpMaIys 0 TOM, YTO MPOHCXOIUT B3aUMOCHCTBHE,
TISPETOBOPHI MEXKAY YUYaCTHUKAMH, MOXKET OBITH OTpakKeHa
TOJILKO B IOJIB30BATEIbCKOM HHTEp(Pelice KIueHTa

® Takoy moaxo/1 NOJHOCTHIO IIPOTHUBOIIOI0XKEH CECCUOHHOU
MOJEJIH, TAE NPOUCXOAUT OJJHOZHAYHOE B3AUMOJACHCTBUE
YYaCTHUKOB C YETKO OMPEACIEHHBIM HAYAJIOM U KOHIIOM.




CoobLieHne Message

® Korma ofuH mojs30BaTelhb peIaeT mocaarh APyroMy
TI0JIL30BAaTENI0 TEKyIIee TekcToBoe coobienue (1IM),
ornpasureis popmupyer 3anpoc tuna MESSAGE n
IIEPEIAET €T0.

® ITone Request-URI 3ampoca kak 00braHO Oy/ieT yka3siBaTh
yOJIHUYHBIN aJipec MOoJydaTeis TEKYIEro COOOIESHHUS, OAHAKO
OHO MOJKET COJIEpKaTh M aPEC YCTPOMUCTBA B CIIydasix, KOrja
KIIMCHT BJageeT HHGOPMAIMCH O TEKYIIIEM MECTOHAXOXKICHUH
TI0JTyYaTelIs

® Teno cooObieHus OyIeT BKIKYaTh TEKCTOBOE COOOIICHUE,
KOTOPOE HEOOXOAMMO JOCTABUTh.




CoobLieHne Message

® 3anpoc MESSAGE mpoiigér uepes rpymmny nmpokcu-
CEPBEPOB U OYIET AOCTABIIEH [TOTYYaATENIO.

® Ilonyuus 3anpoc, UA momyuarens nmepeiér K ero oo0padoTke
M B CJIydae ycrexa B UTOTe OTOLIIET OKOHYATEIbHBIN OTBET C
kogoM 200 (OK); o1o o3Hayaer, 4To TEKCTOBOE COOOIIEHHE
OBLJIO IOCTABJICHO MOJIb30BATEIII0, HO YKa3bIBA€T HA TO, YTO
T10JIb30BaTENh C HUM O3HAKOMUJICS.




CoobLieHne Message

MESSAGE sip:alexander@niits.ru SIP/2.0
Via: SIP/2.0/TCP
e chrdp serv3.niits.ru;branch=z9hG4bK776sgdkse
Max-Forwards: 70
From: sip:anton@niits.ru;tag=49583
To: sip:alexander@niits.ru
Call-ID: asd88asd77a@1.2.3.4
CSeq: 1 MESSAGE
Content-Type: text/plain
Content-Length: 18

AnekcaHap, nam croga.




OT1BeThI

IllecTs TUIIOB OTBETOB:

1xx — nH(pOpMALIMOHHBIC
2XX — yCIIEX

3XX — IIEpEeHAIIPaBJICHUE
4xX — OoIIMOKa KJIINEHTa
Sxx — omunOKa cepBepa
6xx — rodanpHag OINOKA




OT1BeTbl 1XX

UHopMaLMOHHbIE OTBETbI
100 Trying - 3anpoc obpabaTbiBaeTcsd, Hanpmmep,
cepBep obpallaeTcs K 6azam gaHHbIX, HO
MECTOIMOSIOXKEHMNE BbI3bIBAEMOIO MOSIb30BaTENA B
HaACTOALLMNA MOMEHT He onpeaeneHo

180 Ringing - MecTononoXxeHne BbI3bIBAEMOIO
nonb3oBartend onpeaeneHo. EMy gaerca curHan o
BXOOALLEM BbI30BE

e 183 Session Progress — OTOT OTBET UCMOSIb3YETCS AN
TOro, YToObI 3apaHee Nony4YnTb OT LUM30B, CTOSALNX Ha
NyTU K BbI3bIBAEMOMY NOMb30BATENO, ONMCaHNE CECCUM
01K MPOKITIYEHUA Pa3roBOPHOro TpakTa B NpeaoTBETHOM
COCTOSAHMN




OT1BeTbl 2XX

OTBeTbI 00 ycnewHon obpadboTKe 3anpoca

«200 OK - KomaHga ycneluHo BbINOSIHEHA
«202 Accepted — 3anpoc npunHAT Ang
06paboTKM, HO OHa eLlle HE 3aBepLLEHaA.




OT1BeTbl 3XX

OTBeThI nepeagpecaumm Bbi3oBa

« 300 Multiple Choices - BbI3biBaembin
nonb3oBaTefib  OOCTYyNneH IO  HECKONbKUM
agpecam. Bbi3biBalolmK nonb3oBaTtenib MOXeET
BblOpaTb NOO60U U3 HUX.

- 301 Moved Permanently - [lonb3oBarternb
M3MEHUN CBOE MECTOMOSIOXEHNEe, ero HOBbIU
agpec ykasaH B nosie Contact

- 302 Moved Temporarily [lonb3oBatenb
BpeMeHHO U3MEHNIT CBOE MECTOMNOMNOXEHNE, ero
HOBbIW agpec ykasaH B none Contact




OT1BeTbl 4XX

400 Bad Request - B 3anpoce obHapyxeHa CMHTakcuyeckasi oimbka

*401 Unauthorized — 3anpoc tpebyeTt npoBeaeHunst npoueaypsbl

aBTOpM3aLMK norb3oBarTens
*404 Not Found — Bbi3biBaeMbIv Monb3oBaTesib He 0OHapy»XeH

*407 Proxy Authentication Required — [epen BbI3oBOM TpebyeTcs
NPOUTK Npoueanypy ayTeHTudunKkaumm

*486 Busy Here — Bbi3biBaeMbIv Nonb3oBaTtenbs B AaHHbIM MOMEHT Nnbo
He XenaeT NMMbo He UMEET BO3MOXXHOCTU NPUHATL elle OANH BbI30OB B

AOMNOJIHEHNE K YXKE MNPUHATBIM




OT1BeTbl 5XX
OTBeTbl 00 OTKa3e cepBepa

*500 Internal Server Error - BHyTpeHHsA4A
oLunbka cepBepa

501 Not Implemented - CepBep He MoOXeT
0OCINy>XNTb 3anNpoc, NOTOMY YTO B CEPBEPE HE
peann3oBaHbl COOTBETCTBYIOLLME OYHKLUN

*503 Service Unaviable — ObcnyxumnBaHue
BPEMEHHO HEBO3MOXXHO BCNeacTBme
neperpys3kn Unm ns-3a NpoBeaeHns
TEXHUYECKOro oocnyXnBaHus




OT1BeTbl 6XX

OTBeTbI O NOSTHON HEBO3MOXXHOCTU YCTAaHOBUTb
coefMHeHue

*600 Busy Everywhere Bbi3biBaembIN
Nonb30BaTESb 3aHAT U HE XXenaeT NPUHNUMAaTb
BbI30B B AaHHbI MOMEHT. OTBET MOXET
yKasbiBaTb Nogxoasilee Ons Bbi3oBa BPeEMS.

*603 Decline BbizbiBaeMbIW Nosib3oBaTesb He
MOXET NN HE XenaeT NPUHATbL BXOOALLNIN BbI30B,
He yKa3sblBas NPUYnHbLI OTKa3a

*604 Does Not Exist Anywhere — BoidbiBaeMbIN
Nonb30BaTESlb HE CYLLECTBYET




[1lnanor

® PaBHONOpaBHOE B3aUMOJECUCTBUE JIBYX arcHTOB
nonk3oBarens no nporokony SIP, xoropoe mmurcs
OIIPEHACIICHHOE BPEMSI.

® /luanor ycTaHaBIMBAET IOCIEI0BATEILHOCTE COOOIICHIIA
mexay UA u obecrieunBaeT BEPHYIO MapIIPyTU3ALHIO
3aIIPOCOB.

® Unentuduuupyercs KaxIbIM areHTOM I10JIb30BaTells C
nmomompo uaeHTudukaropa quanora (dialog ID),
kotopblii cocrout u3 3HaueHus Call-1D, nokansHoill MeTKH
(local tag) u ynanénnoii metkn (remote tag).




[lnanor

® VYV y4acTBYIOIIMX B JUAJIOTE€ CTOPOH UACHTU(PHUKATOD
aora UMeeT CBOU OTJIMYUMS: JIOKAJIbHAsA METKAa OJHOTO
UA unentnuna ynanéHHoi METKe Ipyroro u Ha000poT.

® lMaenTudukarop auajiora HarpsMyro CBI3aH CO BCEMU
3aIpocaMu, UMEIOIIMMH ITapaMeTp «tag» B MOJE 3arojIoBKa

To.




Nunanor

® KOMIIOHEHTEI, OITUCHIBAIOIINE COCTOSIHUE IMajiora 1
MCIOJIb3yeMbIE IS epeaayr COOOIECHUM B X0/I€ Auaiora:
® yjcHTU(UKATOP AUaIora

@ JIOKAJILHEIN MOPSAKOBEIN HOMED (I yIIOPSAOYMBAHHS 3aIIPOCOB
UA, nampasisieMbIX cBOEMY COOECENHUKY ),

® y1aJIEHHBIN TOPSIKOBBIA HOMED (7151 YIIOPSAOUYMBAaHHUS 3alIPOCOB
ot cobecennnka k UA)

® joxansueii URI

® ynanéunsni URI

® TEKyIIMH aJipec yIalEHHOIO MoJjib3oBarens (remote target)
® OyseB dar «secure»

® YyCTaHOBJICHHBIM MapuIpyT (route set)




Co3gaHune anarnora

® /luanoru co3maroTcs MyTEM BO3Bpara OTBETOB, HE
MH(OPMHUPYIOLINX 00 OIIMOKAaX, Ha 3alIPOCHI
OIIPEACICHHBIX THUIIOB.

® B na"HHOW BepCuU NMPOTOKOJIA YCTAHOBUTH JUAIIOT
BO3MOXHO TOJIbKO oTBETaMu 101-199 u 2xx ¢ mapameTpom
«tag» B mose 3aronoka 10 Ha 3anpoc INVITE.

® /lnanor, yCTaHOBJIEHHBINM IPEABAPUTEILHBIM OTBETOM Ha
3aIpOC, HA3bIBACTCS AUAJIOTOM «Ha paHHEW cTtaauu» (early
dialog).




[lnanor

® Kak TOJIBKO COSIMHEHNE MEXKIY AByMS ar€HTaMU
MIOJIb30BATENA YCTAHOBIIEHO, JTF0OOU U3 HUX MOYKET CTaTh
MHUIIMATOPOM HOBBIX TpaH3aKIMi, HCOOXOIMMBIX B paMKax
avanora:
® UA, orcemmaromniuii 3ampocsl OyaeT BBITOIHATE POJIb KIUEHTA B
TPaH3aKI1HY,
@ UA, npunumarommii 3arpockl, OyIeT BBITOIHATE POJIb CEPBEPA.

DTHU PO MOTYT OTJIMYATHCS OT TEX, KOTOPHIE HUCITOIHSIIN
AreHTHI IT0JIb30BATENA B TPAH3AKIIMU CO3/IaHUS JTUAJIOra.




3aBepLueHne auarora

® Korma Ha 110001 3alpoC BHE AUAJIOTa TPHUXOAUT
OKOHYaTeJIbHBIM OTBET KJIacca, OTIIMYHOIO OT 2XX, JUAJIOTH,
HaXOJISIIUECS HA «paHHEH CTaauKn», CO3/IaHHbIC
IIOCPEACTBOM IIPEABAPUTEIBLHBIX OTBETOB, Pa3PyILAIOTCH.

® /[ paspylieHust yCTaHOBIIEHHBIX JHAAaJ0rOB
ncroak3yercs 3anpoc BY E




TpaH3akumu

® Tpanzakiusi COCTOUT U3 3aMMpoca U JIF00OT0 KOJTUYECTBA
OTBETOB Ha HETO.

® TpaH3aKIMs UMEET KIIMEHTCKYI) CTOPOHY U CEPBEPHYIO
CTOPOHY, COOTBETCTBEHHO OHM HOCST Ha3BaHUE KIIMECHTCKOH

TPaH3aKIUU U CEPBEPHOU TPAH3AKIIUH.
® KimmeHTckasd TpaH3aKIus 3aHUMAETCSA OTIPABKOM 3aIIPOCOB,

® CepBepHas TpaH3aKIUs — OTIPABKOM OTBETOB.

® OHHM CO37ar0TCA B areHTax I10JIb30BATEISI U IPOKCH -
cepBepax ¢ coxpaHeHueM coctosHuil (stateful).




3anpoc

oTBeT

3anpoc

UAC

KT - KnueHTCKaA TpaH3aKUUA
CT - cepBepHas TpaH3aKLuA

MCXOaALMUN
NnpPoKcu-cepeep

oTBeT

KIMMEHTCKOW U cepBEPHON
TpaH3aKLUUW.

3anpoc

BXOoAALWWUN
npoKcu-cepeep

oTBeT

UAS




OYHKLMOHNUPOBAHUE KIMEHTCKUX
TpaH3aKLnUW

® Korga T'U nyxHO MHMIIMMpPOBATE HOBYIO TPAH3aKIIMIO, OH
CO3acT KIMCHTCKYIO TPAH3aKIHIO U IIepeaacT Cii:
® SIP-3anpoc, npennasnadeHHbIii 115 OTIIPABKH,
® IP-anpec,
@® HoMEep MOpTa,

® THII TPAHCIIOPTHOIO MPOTOKOJIA, HA KOTOPHIE JOIKEH OBITH
MEPEIAH 3arpoc.




OYHKLMOHNUPOBAHUE KIMEHTCKUX
TpaH3aKLnUW

Cy1iecTByeT Ba KOHEYHBIX aBTOMAaTa KIIMEHTCKUX
TPaH3aKIMK B 3aBUCUMOCTH OT THIIA 3aIIpOCa, KOTOPHI
nepenaér TU:

® OI[I/IH N3 HUX IMIOAACPKHUBACT KIIMCHTCKHUC TPAH3AKITUH JIJI

sarpocoB INVITE (xmuenrckas INVITE-Tpanzakmms)

® BTopoy THI MOAEPKMUBACT KIIMEHTCKUE TPAH3AKIIMU BCEX
tunos 3anpocos, uckiaouas INVITE n ACK

He cyniecTByeT OTAEeIbHON KIIMEHTCKOW TPAH3aAKIUM IS
sanpoca ACK: xorga y T'U Bo3aukaeT Heo0X0MMMOCTE
mepenarh 3TOT 3arpoc (Ipy HOATBEPKACHHH OTBETA Kilacca
2xx Ha 3anpoc INVITE), on orpasiser ero manpsimyro
TpancrnoptaoMy ypoBH0 SIP mms mocrasku no cerm.




KOHEeYHbI aBTOMAT KIMMTMEeHTCKOW
INVITE-TpaH3akumnm

nonyyeH INVITE o1 TU
oTcbinaeTtca INVITE

cpaGoTanTaiimep A cpaGortanTaiimep B unu npousowna
nepesanyck Taﬁmepa A, OWKWEKa TPAHCNCPTHOTC YPOBHA
oTcbinaeTcA INVITE nHdopmnpyeTca TU
ca"ing Mo ly4eH 0TBET KNacca 2xx
OTBET 2XX NnepenaércAa TU
- 1.

nonyyeH oreet 300-699

OoTCbINaeTcA Ac K, nonyyeH oTeeT Knacca 1xx

oTBeT nepenaérca TU oTBeT 1xx nepepaétcA TU
nony4eH oTeeT Knacca 1xx h J

oTBeT 1xX nepenaércaATU
nosmy4eH ¢TBET Knacca 2xx

OTBET 2XX nepep,aé'TEﬂ TU

Proceeding

| 4

nony4eH oteeT 300699
oTcbinaetcA ACK,
oTBeT nepenaétca TU

ney4eH oteet 300-699 Y
oTcbinaeTcA ACK

npousoluna cwnbka TPaHCNOPFHOTC YPOBHA
nHdopmmnpyeTca TU

Completed

) 4

cpaGoTtantaimep D

Terminated |«




KOHEeYHbI aBTOMAT KINMMEeHTCKOW
He-INVITE-TpaH3akuun

nonyuyeH sanpoc ot TU
OTCblNnaeTcH 3anpoc

cpaboTan Taimep E
OTCblNaeTcA 3anpoc

cpaboTan Tarimep F unu npousowna
olmbKa TPaHCMOPTHOrO YPOBHA

nHcpopmupyetca TU

Trying

nony4yeH oTeeT 200-699
oTBeT ﬂepenaeTCﬂ TU nonyyeH oTBeT Knacca 1xx
oTBeT 1xx nepepaérca TU

cpaboTan Taiimep F unu npounsowna
cpaboTan Taiimep E olmbKa TPaHCMNOPTHOTO YPOBHA
oTCbinaeTca 3anpoc uHcopmupyetca TU‘

Proceed ing nony4yeH oTBe T Knacca 1xx
oTBeT 1xx nepegaérca TU

Y

rnony4yeH oTeeT 200-699
oTBeT nepepaérca TU

npou3oLLNa olWKnbKa TPAHCNOPTHOro YPOBHA

nHcpopmupyetca TU
Completed siilkeal 4] >

cpabotan Tanmep K

Terminated |«




CooTBeTcTBME OTBETOB
KNMMEeHTCKUM TPaH3aKLUAM

® Korma TpaHCIIOPTHBIN YPOBEHB KJIMEHTA IIPUHUMAET OTBET, OH
JIOJKEH BBISICHUTh, KAKOW KJIIMEHTCKOW TPAH3aKIMU OH
IIPUHAIJICKUT.

® /14 7Toii Henu cylecTByeT napametp «branch» s Bepxuem
3arosjoBke Via.

® OTBET COOTBETCTBYET KIIMEHTCKOW TPAH3AKIIUY ITPH
BBITTIOJIHEHUM JIBYX YCIIOBUU:
® BepxHuii 3aronoBok V1a oTBETa UIMEET TO K€ 3HAYEHUE

napamerpa «branchy, 4to u aHaIOrMYHBINA BEPXHUII 3aT0OIOBOK
3aIpOCca, HHUIIMUPOBABIIETO TPAH3AKIIHIO.

® Ilose Tuma 3anpoca B 3aronoske CSeq coorBercTByeT THITY
3aIpOCa, CO3JaBIIEMY TPAH3AKIIHIO.




PYHKLUMOHUPOBaAHNE CepBepPHbIX
TPpaH3aKLuun

® CepsepHas TpaH3aKIMs OTBEYAET 3a H0cTaBKy 3amnpocos 1U
1 HAJIC)KHYIO Iepeiayy OTBETOB.

® CepBEpHBIE TPAH3AKIIMH CO3IAIOTCS TIPHU MOJTYyUYCHUH
3alPpOCOB IIPHU YCJIOBHUH, YTO CO3JaHUE TPAH3AKIINH KETAEMO
IS 3ampoca.

® Kak B KJIMEHTCKUX TPaH3aKIHUAX MEXAHU3M
(PyHKIIMOHUPOBAHUS 3aBUCUT OT THUIIA 3aIIpOCa.




CepBepHas

nonyyeH INVITE
INVITE nepepaéTtca TU,

Invite-TpaH3akuns

oTcbinaetcs omBeT 100, ecnu TU 3a
200 MC He CMOXKeT creHepupoBaTb

OKOHYaTenbHbIN OTBET

nonysieH INVITE
OTCbiINnaercAa orBeT

Y

Proceeding

noryyeH oreet 101-192 or TU
OTCbINaeTcAa oTBeT

NpPOoNIOWINA OWNOKA TPAHCNO

nonyseH oteet 300-69¢ or TU
OTCbINIaeTCcAa OTBeT

nonysieH INVITE
OTCbINnaeTcHa orBeT

nHgpopmmpyetca TU

PTHOr O YPOBHS

noryYeH oTBeT Knacca 2xx ot TU
OTCbINaercAa oTBeT

cpaboranTaiimep G

OTCbI1aeTCA OTBET

Completed
cpadoranTtaimep Hwunm npoy
it TPAHCMOPTHOrO YPOBHA
(kA nHcopmupyerca TU

Confirmed

nHpopMHUpyeTca TU__

cpaboran taumep |

Terminated |=

j20W1a OWNBKa

MpPOoUIOLINA OWNGKA TPAHCMOPTHOrO YPOBHSA




| —
)4

r-

r—VGFFBGP-Hﬁ—FI—FIELH—I—V
TPaH3aKLnS

nany4eH sanpoc
3anpoc nepepaérca TU

. OTCblNaeTcA OTBET
Trying

nanyyeH otBeT KNnacca1xx ot TU
OTCbINaeTcA OTBET

naonyseH Janpoc
OTCbINaeTcA OoTBeT A nonyyeH oTBeT Knacca 1xx o7
OTCbINaeTcA OoTBeT

Proceeding

npouacLuna elwnbKa TRaHCMOPTHAra YpoBHS

IAH(*)OpMVIpyeTCFl TU nonyvyeH orseT 200-699 ot TU

OTChlNaeTCA OTBET

nonyseH sanpac
OTCbINaeTcA OTBET A4

Completed |«

il
-~

npounIcLna clwMbka TRaHCMOPTHOrG YpoBHS
nHdpopmupyetca TU

cpaboaTtan Taimep J

» Terminated

nanyyeH oteeT 200-699 ot TU

TU




CooTBeTCTBME 3arnpocoB
cepBepPHbLIM TPaH3aKUNAM

3arpoc COOTBETCTBYET TPAH3AKIMH, KOT/IA:

enapametp «branchy» sanpoca coBnanaer ¢ aHaIOrHYHBIM
ITapaMeTPOM B IIEPBOM 3arojoBKe V1a 3arpoca, Co34aBIIero
TPaH3aKIHUIO.

@®1Ms XOCTa M HOMED IIOPTa B IEPBOM 3HAYCHHH 3ar0J0BKa Vi1a
COBIIAIAI0T C AaHAJIOTMYHBIMU B IIEPBOM 3HAYECHHMH 3arojOBKA
V1a 3anpoca, co3nasiiero TpaH3akIuio.

@THII 3aIIpOCa COOTBETCTBYET THITY 3aIIPOCa, CO3IaBIIErO
TpaH3aKLuIo, 3a uckiroyenneM 3anpoca ACK, nis xoroporo
THII 3ampoca, coszaasmero tpansaknuro, oyner INVITE.




[ lpoKkcun-cepBep

3amnpoc
YCTAHOBJICHUS

Cepsep
OIpEACIICHUS

MCCTOITIOJIOKCHU A

COEJIUHEHUS

{[< 4 IIpokcu-cepsep

o
<< << < <

<<<<<<<<
=




[ lpokcu-cepBep
® 510 dnemenTsl ceti SIP, xoroprie mapmpytuszupyror SIP-

3aIpOCHI ceEpBepaM arenra nons3osarens 1 SIP-orsersr —
KJIMEHTAaM areHTa I0Jb30BaTels.

® 3anpoc MOXET IMPOXOJAUTh HECKOIBKO ITPOKCH-CEPBEPOB HA

nmytu kK UAS.

® Kaxnapiii u3 HUX OyIeT MPUHUMATh PEIICHUS O JAJIbHCHIICH
MapIIpyTU3alIMU, BHOCSA U3MEHEHHUS B 3aIlIPOC MEPE €T0
MIEPECHUIKON CIEAYIOIIEMY DJIEMEHTY CETH.

® OrtBeThl OyayT MapUIPYTU3UPOBATLCS YEPE3 TY KE TPYIIIY
IIPOKCH-CEPBEPOB, KOTOpas ObLIa IPOoMAeHA 3aIpocaMu, HO B
00paTHOM MOPSAKE.




[ IpoKCU-cepBepP C COXPaHEHUNEM
COCTOSAHUN

B pexxnMe ¢ COXpaHEHHEM COCTOSHHUI ITPOKCH-CEPBEP
JIEUCTBYET KaK MexaHu3M o6paborku SIP-Tpansakimii.
[Tpyu GYHKIMOHUPOBAHUK IIPOKCU-CEPBEP 3a€HCTBYET
CEPBEPHYIO TPAH3AKIIMIO U OHY WJIM HECKOJILKO
KJIMEHTCKUX TPAaH3aKIUU

Bxopsiue 3ampocel 00padaThIBalOTCsI CEPBEPHOU
TPaH3aKIUEM.

OT cepBEpHOM TPAH3AKIMU 3AITPOCHl HATPABIISIOTCS SIAPY
IIPOKCHU-CEPBEPA.

SAnpo npokcH-cepBepa onpeaeiseT, Kyaa
MapIIpyTU3UPOBATh 3alPOC, BHIOMpPAs OAUH WU
HECKOJILKO MECT Ha3HAUCHUS IS CICAYIOIISH MePEChUIKH

2ATIDN0OCA
\IWLLPUVWO




COCTOAHUN

[IpoKCcK-cepBep C COXpaHEHNEM

CcT

Aap0
npokKcu-cepeepa

KT

KT

KT - KAMeHTCKaA TpaH3aKuuA
CT - cepBepHan TpaH3aKuuA

KT




OYHKLUMKM NPOKCU-cepBepa c
COXpaHeHMNEeM COCTOAHUSA

® /{11 KaXX10TO 3aIpOoCca 3JIEMEHT, BBIITOJIHSIOIIAN POJIb
IIPOKCH-CEPBEPA, TOJIKEH OCYIIECTBIIATD CIICIAYIOIINE
(OYHKIAM:
® [IpoBepka NpaBUIILHOCTH COCTABICHUS 3aIpoca
® [IpenBapurenbHas 00padOTKa MapIIPyTHOW MHPOPMAITUU
® Onpexaenenue aapeca (aapecoB) s IEPECHUIKH
® [lepecrunka 3anpoca
® OOpaboTKa BCEX OTBETOB




CepBep 6e3 coxpaHeHUst
COCTOSIHUS

® PaloraeTt Kak peTpaHCIUPYIOIIUN y3€I CETH

® OH mepechbuIaeT KaXKabIk 3aIpOC CIEAYIOIIEMY
AIIEMEHTY, IPUHUMAs PEIICHUS O MapLIpyTU3alM1
MCXOMS U3 HH(POpMAIIUM, COASPIKAIICICS B 3aPOCE.

® [lonydyeHHBIE OTBETHI OH MPOCTO MEPECHIIAET
00OpaTHo.

® OH ynanset nH()OPMAIIUIO O MPOIIEIIIEM COOOIICHHUH,
KaK TOJIBKO COOOIIEHUE OBLIO PETPAHCIUPOBAHO.




CepBep nepeanpecaumm
CepBep nepeaapecanuu IpeaIHA3ZHAYCH IS
OIIPEIECICHUS TEKYILETO aapeca IMOJIb30BATEIIS

*He reHepupyeT CBOUX 3aIpOCOB

*He TepMUHHUPYET BHI30BHI

*He coaepXuT KIMEHTCKYIO YacCTh
IIPOTPAMMHOI0 00€CIICUCHUS




CepBep nepeagpecamnm

Cepsep
OMpeCIICHUS
MECTOIOJIOKECHUS

3amnpoc

yCTaHOBJICHUS

COCIMHCHUS
| % Cepsep
¢ nepeaapecanu

OTBeT ¢
TEeKYIIUM

afpecoM D




CepBep onpeneneHns
MECTOMNONOXEHUSA

® CriyXHuT sl XpaHEHUS TEKYIIETO apeca MoJIb30BaTE .

® Ilo3BomseT areHTaM PErucTPUPOBaAThH CBOE MECTOIIOIOKEHUE ,
oOecreyuBas TeEM caMbIM MOOMIBHOCTD ITOJIB30BATEIIS

® MoxeT ObITh COBMEIIIEH C MMPOKCHU-CEPBEPOM

® O cBOEM MECTOIIOJ0KECHUH I10JIb30BaTEIb HHPOPMUPYET
cepsep npu nomoinu coodmenuss REGISTER. 2 pexuma
perucTpaluu:
® HoBbrlill aipec cooOI1maeTcst OquH pas3

® HoBblli agpec cooOlImaeTcs yepe3 OnpeaeICHHBIC MPOMEKYTKH
BpPEMEHU




CepBep onpeneneHus
MECTOIMOMOXEHUS

JlokajbHag YaajieHHas

SIP-cepBep SIP-cepBep

LDAP I




[Tpmep noctpoenunsa SIP-cetu

SIP-ceppep
loniis.ru

Tepmuuan (=]
user1@loniis.ru

& pell
TepMmuHan

user2@loniis.ru mm
Y

T¢Orl/ISDN
JlokanbHada ceTb

MapuwpyTtusatop

B

Mapmpymsmop@

SIP-ceppep hes
other.ru
TepMmuHan
user3@other.ru
- E

MapLupytusaTop

e

[T~

JlokanbHas ceTb




s

ol

2

Tesla @}

Marconi
INVITE
>
ACK
>
200 OK
>

[Tpumep ycTaHoBNeHNS coeanHeHna B SIP ceTtu




A R G E R
Search Yahoo! »| Search
|@1m Available ~ 7

_SUBSCRIBE

Rl

200 9Kl |1 1| e—
200 oK) |||l
MESSAGE
200 oK ||| [l

[Tpumep ycnyrm « MrHOBEHHOro obMeHa coobLLEHUSAMNY




,

Alice Registrar Server

REGISTER

Eontact: sip:alice@128.175 13.16
—>

[Mpumep pernctpaunm B cetn SIP




Pernctpauus B cetn SIP

To: Alice <sip:alice@eecis.udel.edu>

From: Alice <sip:alice@eecis.udel.edu>;tag=3431
Call-ID: 23@128.175.13.50

CSeq: 1 REGISTER

Contact: <sip:alice@128.17%.13:80>;expires=3600
@ntent-Length: 0 \_J




SIP Redirect Server

Redirect Server




Anroputm paboTbl cepBepa

nepeHanpasneHus
Br13bIBarorn I Bri3piBaeMbI
Wit Cepsep ~CPBEP i
OIIpe/IEIIEHUS
I10JIb30BATC IICPCHAIIPABJIICHU A MECTONOIOKCHUAS I10JIB30BATC
*  INVITE aampop UL il
SDP A) TOIOJIOKCHUS _
302 %TeKymm”I aapec) [
OTBET C TEKYIIUM
ACK aJIpecoM
—— 1 — 1
KIIB INVITE (SDP A)
T00 Trying
180 Ringing
200 OK (SDP B)
ACK
Pastoso P
BYE
| 200 OK
—— ———




Anroputm paboTbl NPOKCU-cepBepa

Location
DNS server JANI

g
// =

Allce [ 2000k | Bob

SIP Trapezoid




Anroputm padboTbl NPOKCU-cepBepa

nnun Softswitch NGN
Cepsep
YV Softswitch OIPEAETIECHUS YV
MCECTOITIOJIOXKCHUA
INVITE I g%%%g[gﬂeHHH
I MECTONOJIOKEHHU S
%nggogd TEKYLLIUM
— 1
INVITE BBI30
KIIB | 180 Ringing OTBET
180 Ringing
200 OK I 200 OK
ACK ; ACK
4 Paél UDUP
BYE
200 OK
—— 1 — 1 —— 1

F




SIP Proxy Serve .i




SIP Proxy Server
=

ar
dl’l

/
Bob’s Cell

“1 Phone




TpaHCNopTHLIN YPOBEHbL
npoTtokosna SIP

® OTBeyYaeT 3a MEPEHOC 3aIPOCOB U OTBETOB YEPE3 CETh C
MCIOJIb30BaHUEM €€ TPAHCHOPTHBIX IPOTOKOJIOB

® OrtBeyaer 3a yIpaBJICHUE COCANHEHUIMM TaKUX

nporokonos kak 1 CP u SCTP

® lMeeT KIIMEHTCKYIO M CEPBEPHYIO CTOPOHBI

® CoearMHEHUE KOHTPOJIUPYETCS KaK Ha KIMEHTCKOU TaK
1 HA CEPBEPHOH CTOPOHE




TpaHCNopTHLIN YPOBEHbL
npoTtokosna SIP

® CoeauHeHUs UICHTUPUIUPYIOTCS YKa3aTelieM,
COCTOSIIINM H3:
® Anpeca

® [lopra
® TpaHCIOPTHOTO MPOTOKOJIA HA YIAJIEHHOM KOHIIE

® CoeauHeHUE JOKHO COXPAHSITCS B TCUCHUE
HEKOTOPOIr0 MHTEpBaJla BPEMEHH MOCJE TOro, Kak
ocjaeaHee COOO0IIEHHE ObLIO NEPEAAHO HIIN ITOJIYYEHO

qCpe3 9TO COCANHCHHUC




[lepenaya peyn n komaHa
yrpaBeHund

YcTponcTeo YcTponcTeo
ynpaeJjeHud ynpaBneHusa o3
LLno3 =7 CUIHanu3auum
=LA[HAJ]
AT cUrHanusauum d 252
| et - O,
SIP o
L0000 Ml
/U[Iﬂ[ll][lﬂ\ UUDI]I]I]I]b
MGCP MGCP
H.248 H.248
Q:\

E1
i RTP
B L LR

@
€eTb

TpaHCcnoOpTHbIN
L3

TpaHCNOpPTHbIA
LLSTHO3




SIP-T (SIP for Telephony)

TpeboBaHue k cetn |IP-TenedoHnn 3T0 BO3MOXHOCTb TaK Ha3biBaeMOW
npo3pavyHoCcTn ycnyr oTHocutenbHo  TOIll.  TpaguuMoOHHbIE
TenedoHHble ycnyrn, Takue kak call waiting, ycnyra 800 wn T.4.
peanuns3yTcs C NOMOLLBLIO CUCTEMBbI cCUrHanun3aumnm Nev.

Nukancynsaumsa coobenmnmn OKC7/DSS-1 B
coobweHusa SIP

SIP-T

cnonb3oBaHue nHopmMmauun 13
coobweHun OKC7/DSS-1




B3anmoneuncteue ¢ TpOIT

ATC1

ISUP

ATC?2

o3 1 SIP W03 2 ISUP
IAM INVITE (SDP A)

100 Trying
|IAM
ACM 180 Ringing ACM
200 OK (SDP B) ANM

ACK

ANM
PaJl UDUP }

REL BYE

REL

200 OK




MHKkancynauusa

ATC1 wno3 1 LMo3 2 ATC 2
|IAM 1
INVITE
CT. CTpOKa
IAM 2 = |AM 1
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[lononHuTenbHbIE YCNYru:

‘ MNoneb3oBarens A MNonek3oBatens B MNone3osartens C
- Invite A
200 OK >
g ACK
BYE (Location:C) B
¢ 200 OK
INVITE C -
¢ 200 OK
ACK >

® Yciayra «llepekiroueHue cBI3U»




[ononHuTenbHbIE YCIyr:

Monwb3oBarens A Mone3oBarens B Monw3osarens C
Invite B > Monb3oeaTens B
nepeagpecyert Bbl3oB
< 100 Trying nonb3osatento C
- Invite (Also: C)
200 OK >
= BYE.
200 OK B
Invite C >
<% 200 OK
ACK -

® Ycayra «llepeanpecanus BbI3oBa»




[lononHuTenbHbIE YCIyru:

NMonb3oBarens A Monb3oBatens B

MNonb3oBarenb 3aHAT

Invite (call-Disposition: Queue )=————-

Monb3oBaTens nonyyaer

- 182 Queued yBeaomneHue o
BXOASALLEM BbI30BE

- 200 OK Monk3oBartens
ocsoboauncs

ACK -

® Yciyra « YBEAOMIJIEHUE O BBI30BE BO BPEMS CBA3H»




[TpumeHeHuna SIP

1. CoTOoBBIC CETH HOBOI'O
noxkoJeHus 3G

2. SIP nasa yctaHOBJICHUS
MYJbTUMEINUHBIX CECCUH

3. SIP for Telephony (SIP-T)




3akro4yeHne

*SIP — MepCIEeKTUBHBINM COBPEMEHHBIN MOAX0/ K ITOCTPOCHHUIO
ceren [P-tenedonnn

*SIP — yn1oOHBIN ¥ IPOCTOM JJIS pealr3alii U TEX00CTYKUBaHUS

*SIP 1€rK0 MHTETPUPYEM B CYIIECTBYIOIIMMN CTEK MPOTOKOJIOB
WutepHer

*SIP BBIOpaH B Ka4€CTBE MPOTOKOJIA YCTAHOBJICHUS COCAUHEHMS B
COTOBBIX CETAX nmokoJicHud 3G

*SIP HauyMHAET UCIIOJIB30BATHCS B IIPOTPAMMHBIX IIPOTYKTaX
COBPEMEHHBIX KOMITaHUH (HaIp., Microsoft)

*SIP cTpemarcs nmoaaepkarb MO4YTH BCE MPOU3BOIUTEIIN
ooopynoBanus IP-tenedonun (Cisco, 3Com, Alcatel-Lucent)




