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ABSTRACT

SIP Traffic Generator and Analyzer is used for testing SIP server, networks, devices
and analyzing their performance. It can emulate almost all real situations. SIP Traffic Call
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on Linux system and ported to run on Windows XP. Multimedia SIP Call Generator and
Analyzer has been improved to comply with SIP standard and emulate multiuser situations that

other programs can not.

I



aanssulszma

as a o a a a ¢ @ Y 1 a o o -
Qmmmﬁau“lﬂmuamﬂmmmmwu'ﬁﬂuuﬁ °dmm‘uLm‘umua:mmwa&énu ﬁ‘n

W

anovaaly Whlaaz Idmsaduayulumsdnunlavaasa

a o

a a d o dyo o " - 3 o a
'J‘HU'INWN'EQU‘UN?HLSi]qa’fl\flﬂivlﬁﬁ’mﬂ TﬂU"lﬂSUﬂ’niJﬂzﬂﬂiﬂﬂ WA GERYIFRIT

=)

P [y Yo A Vo ° v - Hq ¥ 4
53na 019130MU5n11 i 1Agemas Tuns ifuuzih anugmamnuanegily uasyuue
9 1 L ¥ z Ya o Yt o & w
uamlumsudynisegedimumsamaindugitohinanuaunsalumsiidonas
@ Y ]l = a = Ve v YA J s [
Wa 1detaiidszdntnim d33vidnaudeluanueyniizioninmiuiazvensiu

vounsaaiuetiag

[
=

a =Y o 1 ‘:; o o n!: ad
youoununITuMsaauIneinusnaiun ldnsanldiuusihlugngfes et

v ¥
o a4

W o a & o a a A - Y Yo o
uAymifinadulunisiiIneinusuazyuuea huFaimnssudug o1yt

=22

¥
)

a =
Iduiminn e lnay
yovouRuiuAnInerde aouma Tulatnszvomndudigunmisaiansziia y
3
3 o o a o (=]
TWnmsanfuayumsiInoiinugil
a4 A ¥ v A Y aw & A
yaunuieuquazisanindnymnauludeadds saunuieuqraivganly

) Y

= ¢ 3 A - Yo o 1 Yo w 9.
aumm!.‘mev’mmaﬂjwﬂmuzumnmmﬂﬁmaﬂmmmwﬂaamn

a o

AAUY NI

111



M

UNAATDNTH Y IV ees e s oo I
UNAATDNTHITINGY oo Il
DAANT TUU TE NIt ettt oo 11
VTUD .ot v
I B cnsmmmmses o S VI
AVTUWYTU. e VIl
TR T U VL 3 1
11 A unmaza @A U0 MY e I

1.2 A0S AaRUDIMITANY .o 2

13 AT THYDIMITANE Yoo 2

1.4 NOUANT 01U A AT F NI TTU e 2

1.5 UDUIUAUBIITHTIVY . oo s e eee e 3

1.6 SUAOUATTANY oo 3

1.7 SR UAUDITNO VIS oo 3

um‘?'i 2 STP OVETVICW. .ot ettt e et e e e e et b e e e e bt e e e ettt s e e st e e e ene e e et neeereen S
P T ¥ OO OO 5

2.1.1 §90619 09 V0N S AEVBATU 6

2.1.2 SIP Call A3 PrOXY SEIVET- ... veeeeeeeeee oo 9

2.1.3 A20019 SIP ReISIAtON. ... ..\eeee e ee e 14

2.1 ST PrOSOTICE bwiisec svsamnvnsnsi sicssosmass s s S B ATios 5 SRR BT S0 B FB S S e 16

2.2 SIP CHent and SeIVET.......oooiiiiiiiieie ettt ee e 18

22,1 ST L RO A D OIS, coorocmmmssimcmuninstes s st s S 3 RS ARV A R TR 18

2:2.2 Piesence Afenls e s e e e 19

2.2.3 Back-to-Back User AGents.....oooooiiiiiiiiiieoiiiieeeeee e 19

224 STP A GAEWBYS s wssmiie s visnmin viess oo s v -8 ey 5050 S 0 5 R TS 19

A ] § T ) ¢ 20

23 SIP Request MOSSATES . wnvmmmmamrmem asmss s s s oo s s s s i P S v s 23

2.3 1 INVITE MEthOd..o.oooevooeeeeoe oo 23



5D (A0)

ni

2.3.2 REGISTER MEthOT. cucommsvssmm sovonininsies s it simesasomasas samassamsssnsenam 24

233 BYE Method. ..o 24

2. 3.8 ACK MBHhOGu i iimmmmesammssesmsnses snses st smoresssnsessssssssnssenmnr. 24

235 CANCEL method. ..o 25

e 0) W BB S 11T {1 ToTs B T S 25

23 7REFER MethOd. ... e, 26

238 SUBSCRIBE method.......c.viviiiiiii e 27

239 NOTIFY method. ..o, 28

23 10 MESSAGE method. ... 28

2,311 INEQ miethed. .. uwcmmn s vomsmmmsmmmmssse s ram Seub s 29

2312 PRACK method. ..o 30

23 13 UPDATE method. ..o o 31

2.4 SIP Responses MeSSAZES. .. ..iuiuiut et etteeee et s e e e e e eae e, 31
241 Information. . ..., 32

2.8 2 SUCTRES wvmiorsns v v wova s Lo o0 S8 S A b e s e e 32

243 RedireCtiOn. . .oovt e e e 33

2 A CHENEETTOT, coouwmnnms sves sos o o sy sy e S s s B o S e v s 33

24,5 SerVer EITOr. .o 34

2:4:6 /Global Erfor: v o simie s fi ey S e s i S e s 34

UNT 3 MTOONIUUMAZIANY. oo 35
31 RS0l EN TR RRIITOT 35
NI E . oL L L ———————————————— 35

3 L2 SIpBomber 0.7 37

313 SIPP L0 o 38

3.2 qmauﬂ’ﬁmm SIP Traffic Generator and Analyzer................coooiiiiininnnn, 39
3.2.1 ﬁﬂym:msﬁmuﬁ'm"lﬂ ....................................................... 39

3.2.2 /50UNOURVTITA. . 40

3.3 Mavannor AT A AnYAIE TUMIT MM 40



1518y (A1)

¥
i

o o o = u‘:g a o
3.3.1 MINDsNYOUAUITINAYNFVUINUUIUTAVT oo 41
3.3.2 Mamiun a0 IR aRgmIesos . 42
3.3.3 mauanuasaldd S madsWnnd s Wnes 18 oo 43
3.3.4 MNgATIUINUIZANTNINUB I ZVVUAZIAT OV ..o 44

Y Aq o s o

3.3.5 INT9a NN AYVOMVOHAIIT ..o 47
VNN 4 MINAABILATHANIINADDI. .o oottt 48
A0 MITNADDI. e 48
41,1 VOCAL SIP SEeIVeT. ...ttt et e, 48
4.1 2 PartySIp . cvsvssmmmosmnsmumessm s s o S SR AR 55 58
A2 HAMIINADDL. oo 65
4.2.1 SIPp NV SIP Traffic Generator and Analyzer............................... 65
4. 2.2 VOCAL SIP SeIVET. ..ttt it ettt et e e e et aeanans 66
20 T L T — 74

4.3 dodrinaduns 1S woInsu0an309v04 SIP Traffic Generator and Analyzer..83

DN S AT 85
S ATUOMITITOMIUWAUD e 85
52 VM MAZRUATIN e 87
5.3 UM IINVTHOIUIND oo 87
UTTRUVUNTI . e 88
Ry ] T 89
NIARUIN N IFN3 19 SIP Traffic Generator and ANBIWYZE sz 90
MIARUIN U HATUIT0N LA UMITATITROINT e 101
aLog =i 11 O 13

VI



15190

2.1

3.1

4.1

42
4.3
4.4
4.5
4.6
.1
.2

n.3

A3VYNII

nih

SIP Response Classes........o.ouiiiirie it 32
<t =S wa o s oA

WIBUMOUAUETANUBOHAUITOUN .o, 40

wWituWsuuaawsnis1deuaas SIPp uaz SIP Traffic Generator and Analyzer. ....65

VOCAL vs Partysip eRVIFORIIEN uwm ossgon s s s vin s umvs i s i srian 66

Nﬂﬁwfﬂﬂd Average Response Time 983 VOCAL..........ooiiiiiiiiie . 73

HAANGN199ENIN Offer Load (Erlang A) WaT Blocking Probability 9849 VOCAL...73

HAANGNISTAUTTENTANNERY Partysip.....ooovoviieiiiiceeee 79
HA ”wﬁmﬁmﬂs:aw%mwmm Partysip \UANB0UT 183 Offer Load.................... 80
AR U0 UAZUONNT TR 93
aaAuDI Key word mMelu <SendCmd> 5317319 <![CDATA[ waz 11> oo 96
I 2 o L (1) 1 T 97

VII



&a
=
=n.

(3]
I

23
24

2:5

3.7
4.1
4.2
4.3
4.4
4.5

4.6

CRESTRRL

Wi
ﬁmdnmsﬁ?nmﬁ'uadnéwq ............................................................... 6
ﬁ]@d1dﬂ15!§ﬂﬂﬁ1ﬂﬁ1% PEOX Y SV s s e d S mr S et sty st 10
A20813 SIP (53°2k:11 1 610, 1 OB RSP 15
A29814 SIP L ET<0 T S 16
IS DU IBTNA TONTIIO. .. oeovee e 20
M3 1ano UiV SIP user agents, Wsvnesuas Location Service ..................... 21
AVDUNE TAITCCt SETVET. oo oo 22
ACK 111U end-to-end BaZ hop-by-hop........coooiiiii 24
NI ERAAMIUG AT TS ONENMISTONT oo 25
#29019 REFER 101U Refer-to URL.......oooooovoooooe oo 27
§10619 REFER o ey S0 27
A28813 SUBSCRIBE UL NOTIEY ... oo, 28
720674 SIP instant TRNCSS AR a5 v 1375 S AT B RS 29
N3 1% SIP L"ﬁ"ﬂ’ﬂ‘?ﬂ INSTANt MESSAZE SCESION ...ttt ettt ottt e e 29
NI PRACK ..o 30
AIDUTINTT UPDATE oo eeeeee e 31
AI0619N1INATDVDU1I18UDI OPTIONS request DI Sipsak.......................... 36
Tvaamanadoy usrloc Taomsda INVITE TSR0 36
AIDUIINTT TBATU SIPBOMBET ......evvvvovoeooooeee e 37
ANV SIPp TUmyImMS a3 19 INVITE. o538
ﬂﬁﬁNWH’ﬂt‘lN\‘hU‘]MﬂQ SIP Traffic Generator and Analyzer............................39
VIAIUVDINT VDM TUAAIHANT AU IVDITONALIT e 46
RO VOIS e 47
HUVDIDUIIATIINUDT VOCAL SYSIEM..oeovrooreiiessieseneiseeeneeesnss oo 49
VOCAL : Call Flow Diagram : SIP phone registration..................ocoooion, 49
VOCAL : Call Flow Diagram : SIP phone to SIP phone...................................5]
As REGISTER AnsY Pattysibi s umemsms s 59
M5 INVITE G5 Partysip.......ooooeeeeeee e 60
FUADUNITNY SUBSCRIBE HAE NOTIFY ..o 61

VI



&anl
el
=i.

=
.

4.8

4.9
4.10

4.11

4.12
4.13
4.14
4.15
4.16

4.17

4.18

4.19
5.1
52
53
5.4
.l
.2
.3
n.4

f.5

a3t (a0)

331519 SIPp uaz SIP Traffic Generator and Analyzer
RO INVITE LAZTAMD. ..o 65

nsILeag End-to-End average response time (ms) ﬁfﬂ%’{mﬂ SIPp uag SIP Traffic

Generatorand- Analyzeriu s o s R S Y S S 66
35M3 1% SIP Traffic Generator and Analyzer 11o@314 INVITE uaziawa............ 67
n51M1aA9 End-to-End average response time (ms) Y93 VOCAL (INVITE).......... 73

n5 LA Offer Load 11ag Blocking Probability 484 VOCAL (INVITE) luanie i)

o 3q 3/ o

DIUIUAIHIM 100 YBIWOT. ..o, 74
75M15 19 SIP Traffic Generator and Analyzer iN0#319 SUBSCRIBE Laziana......75
N31WUAA Failure Rate (%) Y94 Partysip (SUBSCRIBE). ............................... 79

n31M11erA3 End-to-End average response time (ms) U403 Partysip (SUBSCRIBE)....80
N3RS Failure Rate (%) 909 Partysip (SUBSCRIBE). .. ..ooooovvieee 81
n31WiLerA9 End-to-End average response time (ms) V93 Partysip (SUBSCRIBE)....81
n5whi/Souinoy End-to-End Average Response Time 483 VOCAL 110 Partysip Lﬁa
B8l Tusz i S0 users.. ..o 82
n51TouMey End-to-End Average Response Time Y93 VOCAL 1ag Partysip Lﬁﬂ
Al sz 100 users.. 83

o 1 o A ¥ g o
73 11‘\|LLEWN§HL!’J"H‘I’TH'}Uﬂ'ﬂ‘iﬁn‘ﬂ“l%llﬂmﬂiﬂu'ﬂﬁlE]dﬂ?‘i‘ﬁ'l’]!'iﬁ'l.lﬂuﬁ.... SRR T

SCOMATIO SCTCECIL. ..ottt e e e e e ettt 85
STAISHIES S OIBEIT «rrvsnsusaruesorisserissisescasoss s 0 453 0 00 01 B s b 86
Repartition SCIEEN.. .. .. it 86
N T D B S BN st o i 550 MR VA S 87
M5A9A11N CSV IHANIBUBATENIINT call.. oo 99
B Fo T Lo Tes =15 o ST 99
SATISIOE BB v R e B e R 99
Repartition SCIECI.. ...t e 100
VAT T ADTEE SOTRIT o wcsmossrarsronviion sy st 0s st 505 A B SRR 0 S ST 100

IX



L1 anuiwnuazanudinyveaiym

A A o Y o 5 R, - A
Wesnnszvumsdems luilagiuldviannduwnn  wwdhdluganawisodoms
3 ' - Y = 4 o o A a
laTaoruiamatonny, nmwiazidos  Taomwizszuumsdeasvos Insaniindoun
A A A dy Ya w ! o w ¥ y A ¥ : ; & o
130110007 IANYNWALI001IINIUMA 0 NFYANAWUATD 3G (Third Generation) 41]
" v
SIP (Session Initiation Protocol) RFC3261 [1] 1ilu 1ETF Tislaneaiiinusguudu
a @ o 4 o a o & a " 4
uownawmsuwes ¥ lgdmsuniugumsaiie, ud luash e aiuvoinisaadodoms
VA 2 4 S o qu o -~ @ WM Yo w '
YoIRIRMIsHY @3 SIP Wi Idveuavesms ldnuveswenndnsu i 18 1naegmmy
7 =] ) 3 1o 9 9 w I o o A ] an v ‘ﬂ
dygroandoannin uadsvewvouwa launsoldnusvdaiaaimodiiulon 14 (naedu
9
Instant Messaging N30 Presence) uazluil 2000 iy 3GPP (Third Generation Partnership
Program) Idifian1d stp wveidluTis Tanoamadudmsuniovis Tuued lofilugamus
(3GPP Release 5) [2], [3], [4]
w e A = ¥ o & 4 o o Y A A & dgqyoe  w
Ao SIP Bulinmslyauiinniy  Jasuiluiiezdeiinieslenlddmsy
=] aoa q o =Y ad o A 1 c; v
nagauaMuaNIoniadszaninmlumsiinuvesdwgsnesuaziniovion 14w
kit o A o v o LA a o ) @ o vq o o
uuald ol Sudsmsasmmsilmesaea Idmwisasosiusmaudlaauldnn
dy = a a 9 1 r Yy Y 3 d’! = o2 c;
Yuagilszansamlums lsnuvewdaz nguidlduinau uaztie NIz HnIlynin
= d? [l 1 3} 1 9 o s -~ 1 d’ "
onvzAnIu iy 1d wu  dymeeviemedlsza@nsnmusuniotionganie
2 v oo a a A Aa 19 a & e W ' [t
Faiiauagnaaouysydns nmdug niegluilvyduiudn bidu llauenaigm
REC3261  Tawaulug ligunsodwesmsldauniiumasgdlfoulusnsfes  fuld
o = o 3/ =1 =3 A EY " o ~ va 4 @
uaz Wawsonezimsaudnnade ldnuiumamsengoing laauniillddnau
PR & A A Ay q ' ' A wa P A da oy = PR
wildld  sawiunsesdetidiulvgezegluszuulpiamsiidluglingondis  Jansiezil
.:1' o s wa d' = o I =1
SIP Traffic Generator and Analyzer Hinnldvuszuvlgiamsiduiuladie uazi
- 3 =1 = - (4%) 1 9 =1
anuasahezauinianseamumssivun v e lawinesge wagd

A A Vv 4 o ) a ) ~
ﬂ'ﬂllﬁr’illE]’LWTSﬂﬂEWUﬂaﬂﬂﬂﬂ'}ﬁl‘)ﬂ'ﬂiﬂiﬂﬁclﬂIUWﬂ'ﬂ’q'ﬂ



s d =
L2 QﬂQﬂiziNﬂﬂlﬂdﬂ'l‘iﬂﬂ‘H1

1. fnuinsiiauves sip TilsTaaea
Y= = o a o o ad o o
2. Andslumsdmaesilssaninmlumsiiouveudivioes.  lnaeuduay
4 2 Ay
IN3 DV IN 1FU
o A PIGCE = 's o a 9/ - A A
3. wannsoslonldlumsinszidsz@nsnmlunsldan sip Taviinsasiio
b =] ] " Y Vv Y a ad ) " o b
wavalinnutangulunmsldnuldaeandosiugsnnesnuanaanuld uaz
= 3 dq ¥ A A Y v @ 3/ a
danwamsalumsiaesaoumssl limiounie Indivsiuny ldauesa
1 dnnnga
4 ¥ H o 4 dl 3 ié
4. wedlunsesdeiauwsorih lnaseu lAuunsesiiluiulardsaily
a wa A a ~ =) e o Vv
szl fiamsitiosnniiga Aemenmazainlunmsi g

4 a o =9 o a o
5. weliminsoimsizvoalszansnmlunms ¥ i lndfveduaniunisess

1dgndeanselndifusniniga
1.3 auyigIMueansanyn

4 as 4 o [
o lvimsviannwenAuas SIP Traffic Generator and Analyzer t"f]u"lﬂamegﬂ%m%’a
a : o 4 s
doihmsfnuizduuumsdemisianuaves SIP Tlslanoa e ldweaurimusnumag
w " [ g
waans lumsnaaeIdediasgndes  hidnziludau INVITE, BYE, SUBSCRIBE,
A 2 & Ay, - 4 =
NOTIFY wazduq Faailldmimsinuma fe3261 suilumasgiuves sip Tilslanoa
S w oy A o A e 4 Yoo ¥ A o = o “
5?HﬂﬂUQﬂﬂQ?fﬂHTﬂ?ﬁ'ﬂTﬂTUMBQ“UWLWTY‘UB'S‘i]'IﬂF:‘lNﬂﬂ‘r‘iﬂWUW"| IWDEANADINITNINIUN
"V w ' Y a 4 ¥ ¢ AN Y & g s =
UANANNUVDAULATSHHAA LW@GLHCUF)VJWH'J‘S'V]‘IWWQHJ"W‘Llllﬂ.ﬁlluilﬂ'JT.l.Iﬂ"llﬂiﬂLLﬂ:‘lJﬂ'J'l!J
2y ' Y o Y Y a a a o’ SN ¥ o Y = = o
gangulnannsoih ) ldduvesdnindndivines laqnla  nazdedesfdnuindmaaon
= o a  oa va‘ A ¥V ' a & v &
Llﬁ$3lﬂ'§1$1ﬂji%‘;ﬂ'ﬂ‘ﬁﬂﬁ‘m'ﬂﬁjﬂulwE]ﬁi'lﬂﬂ'ﬂil!!ﬂﬂﬁﬂilmzﬂ‘lﬂﬂh“ﬁﬂﬂ“lﬂﬂﬂ'lﬂlﬂﬁiiﬂ

g i Y a q ¥ =1 .-;'
ﬂJﬂUﬂWiﬂﬂmaqr{dwaﬂlﬂmﬂaﬁ13Jﬂ’31'.1]f7““'§ﬂ“1ﬂ‘1]“
o A a y a

1.4 nqugnsenInNufanlFlumsise

e '
%ﬂﬂ”lﬁwuﬁ’u"l«él’llu'.]ﬂ'ﬂljﬂﬂlﬂﬂ'lﬂﬂTiﬂﬂﬁﬁ‘%}NLEUUWﬂﬁUUﬂ?ﬂﬁﬂ 1‘1!1'11‘3'5!3‘53\1311#

' A

= A ' A A o q ¥ = = o v w W
fianutanguidenszawsmih T Islumsnageudmdswineiaiegiuldediadl

)

a a & o o ° o
Uszdaniam Faluniis 1ddmualddldmiodnagovamisodmuaaoiunisanie

¥

Scenario 1A31INNITIAOY XML uazienmisnadauliz@ninimueaszuy SIP 1119 67

o d A =S 9 ° Ly = =
mﬂﬂﬂlnﬁ‘ﬁiﬂ SIP Traffic Generator and Analyzer ﬂiﬂﬂqg’]upﬁfl%"aﬂqtlﬂlﬁuauﬂUNHL‘U]“']

v

W o n ¥a o o ¥ o ° 1 ¥
¥ mszuuiddudnaunng 1dRaznato user Aeadundougiu nazeuisniii iy

Tuszvwlguiansidiuiuland 18



1.5 YD UIUAVDINUIVY

= a (nr 9/ &£ aa W a a [

IMNINUTH 1AAnE10933M3 UM IAYsea@nTnn SIP server 1az network 1av'ld
o a o J A nyy n’: d?‘u Y o = o °
Mmsianweddsme1¥lunsiidis Walldaldeduetanannisiiauaes sip
TsTanea uazdslunsiadszdiudsz@nsnimuod SIP server 112 network AuwoNdIIS
i ldianau sauialdviims adsz@nEamuoa SIP server #1399 1%U VOCAL ua partysip
) Y d Y o o o o a . . ”
quﬂ‘lflwﬂi]&“lﬂﬂaa?‘lﬁ'EJGﬂiJﬂ‘LJEﬂ‘*UGQﬂ’JLﬂ‘U’JﬂNﬂ DINYU response delay, interarival time,

; - y & & ¢ e

offered load, blocking probability, ErlangC Lm:ﬁuq Falumsnannserasiussneoy
3/ = a a 2 13 o oo o — 1
019839910 rfc3261 MR NUTALEIIUTUNTNARBIND SIP server NHMTHINUNUANAT

nu
o =
1.6 VHADUNIIANH

1. Anymannsiiauves sie Tl Tanea
° & ) a A &
2. hszuy SIP Yun 19193 e fnun
=S s | 0 A A o a a Y
3. AnwIsMIAngmoniziadszansnmlumsldauves  SIP server  uag
network 1 14 IndiRvsfudums s anniiga
Sa v A o 3 ' ) @ ¥
4. AW tester 102 analyzer NagivorimMIdouAwsoutio MU aud 1y
[ o o
5. WarwoWauas SIP Traffic Generator and Analyzer
o ¢ ddn Y e 4 o o o - ~
6. vimananosrarAanIsh lavannvulavir ) ialseansamiuszun SIP 9
Y o 57} " 1 as 1 o c{n’: o 3/ Y
1A lFaulsudazszvuaegdy  Tworausuuausamaonldniold
A A = Ve ' . o ¥
anzKInEeu lIALANAIINUYEY  SIP  uAazszvy  uaziinmswanud lu
. C 4 w . O
il janamondauuimaneidnnss

= s o o o
7. apduazimaiginamiiiauvearedanas

1.7 9102210002 ING TN U

¥
=1

i
a a o @ o e @ o s =Y o
Inntinus vl Idiiauenisms lumsialsza@nsnmunaszuugun sz uy
] 1 3 o o Y o o dy a-"l YV [ =
IOV NTIUVDITEU s eI N Iaimswannvwde 19ms el szidiv
a - =1 ' = =S xfa::; 3 a ' ) ; _
szdninm Tavswazidvasiagnoludnerinusi ldiaualuduiionioonily 5 un
A4 ' A w9 & w 1 4
Faudazunilivouaziioninane il
P= ° a o @ ar o
uni 1 umir efuieds anwdlunuaranudiayvesilym, Taglszaanvag
MSANY, AUYATINYOINSTANEY,  naeuionuanuaan1¥lunmsise,  voulwaves

= ow n‘a’ = =) = Af s 1
AUAVYHASVUADUNITANY E’Jllulﬂﬂ\]'i'lt’}ﬁzl.ﬂ[iﬂl.uﬂﬁ"l lﬂﬂﬁzﬂﬂlﬂﬂLLﬂﬂZU“ﬂ



4 . = <8 [ o o =
UNN 2 “SIP overview” 8FuUwDIManmMsMnuveslyslanoadnlasdiadan
' v L
WIASTIM rfe 3261 BALWIATTIUDUNMINDITD AARIDE19M S 1% 114109, SIP client and
server, SIP request message 10& SIP response message
UNA 3 “MIvBNUULAZAALY Wiausin309lon5eunINgITes, quaniifves
o o o ar o
SIP Traffic Generator and Analyzer, Msvisrarausazanyus lunsvianu
a o 4 aa P o ¢ @
VNN 4 “N1SNADDILAZHANTINANDL” WNaUaDITNMsNIz AT IMATeY
1o ' 4y Y ) w o = =] @
Iimanadevetnals  Feldnagevanugndsslasmaimaans lnlsouivudy sipp
=3 [ V! c; - o 3/ o o v A =)
wunoun A lumnay  uazdalanaasniilunaaouiy VOCAL iag Partysip Fuilusw
a ' o o ° (4 @ a a
B35 nosuaznanmansnaaoldnuuesrerdudd Taomathaerduas T dadszansnm
P, Pia
vouUFIvI0INITDI
= a ¢ Ay a o ¥
unit 5 “agy” Wuasagluazinainai ldnnnsiinngiuaznminaass wion
:; :i P g 3/ L) o ° oo = =Y d‘c.!v\ @ £
natlymininavu aasarudorusuusdmsmhawITe luanoimusa wann1d

Usz Tuwiso 11



UNN 2

anlsinnoa

2.1 N

=1 a @ o v o /d A o @ {4

MLEE)WWﬁlﬂ‘HNﬁTHSU@uLﬂBimﬂﬂﬁ@ﬂﬂﬁﬂﬁﬂ%’lﬂﬂ?@ﬂlﬁf]ﬂ%ﬂﬂﬁl“ﬂﬁ%u ‘71“"]50

4 & Y = y oA > ¥ a ¢ o a

mmﬁm'uuqgﬂ‘lsﬂum‘suamﬂauumagaﬁxmnqﬁammuq AT INNULDWWALAY UL
e a9 o a ) o =) 3Jq 3 ar A = 4 . Vv

ﬂ'JTlJﬁﬁﬂ‘ﬁﬂ“ﬁﬂuﬂkﬂﬂ%’lﬂﬂﬁﬂﬂﬁ'NNLEN 7o ﬂ%ﬁJﬂﬂzl'ﬂﬂﬂu‘ﬂ‘lﬂll1“11@?1']11’“1'6@1@5ﬁ“UEN

vq 9/ = [ 4 w g o B g @
F;lfl‘]fﬂ?i]i\l‘l"lﬁ’lﬂﬂﬂ’ltl LAZWINVIYIDNWTTDAITNUAIUHDIUIBTNITNUANAIINU I‘ﬂ‘iiﬂﬂﬂﬂ

[ = 3 J d’! @ o 3/ = = o ad A

Iunnsagnassvuiiesessuiuguuumsldnunvainnaisvessua lnliaaiiay
Y] ] [ S g/ : a 4 " ‘:.y

onFIptNArY 1703, IRl W3RN (SIP messages) Vununelv 15 Ianoamanil

'
=)

o Y o ° v o Y ¥va ¥ A W & '
awnsoialalaoiuegimihnlumsdunineamsavoglsnioadeasnaaeshe

v, A
J

. w a ~< w o e L o ' 9 A - )
llazﬁjuﬂja‘ﬁﬂ100\3ﬁﬂﬂmzm@ﬂ!mﬁcﬁu“ﬂﬁlﬂﬂﬁluLI@]?ZTT'J’NF:}GI"U” ﬂ}dﬁﬂﬁ’l'ﬁ DI

¥y ¥

o o ) A ° A ~ ' = 7 P
l“ﬁﬁ“ﬁuﬂﬂ:i‘ljﬁﬂL“Hll'lzaNLLﬁELWBﬂ73W1311JUu‘] PHWUN lﬂﬁﬁ'l&'iﬂ'i’l\?'ﬂﬂi lagpuauninug

o

i 4 . - -
UW (proxy server) N3 User Agent @1117003 Registrations, Invitations uazﬁuq Tl
A m e "o @ Y v o & ad o Ny o+ oa 3
mTeiiondnd lazlumshedmivaia, udly tazdaadungaiiauldesdas: 14
ld? Y s 3 o o o 3 J
TuaguduTls Tanealuszavsunsadasanazlszunnvoagsarunganzgnas iy
5 5 5 & dd 2
FwiluTis laneaniuanlusedudunennamduinasansoadaud lvnazda
¢ @ ana ' v = -~ o ] = o o 4 y
A vuiaAlRvetIFUMIE o0 INTANNFHIUNIIBWADS A @13150 INVITE Houimo
Whanswdaraduniiegld  ondiotiurumsszaguaio (conference) AoiiiRuaIngn

puINBduaduniiegld @azaunsmbeonnld)  Fnseasumsivgszniyeuas

v v

a P @ < aaa o
MsusM3 loumenaasessua iy Tuliadveaynna 14 AlFasnsnuinimilu

o a0 3 o A i
wanyaiaIuyana 1a laslsaannaniunnisyig
o Y Ay o A v A w A Y- - |
SIP 39350 5 KUIMAMWNUIND AT NHIDAAMITTaT I U nRUauAe [5]
1. User location : fimuaszuudatonisnszgnlidmsudos

2. User availability : S7MUANNABINITVOUAT 03NN IHIAANT T D135

v
A A

P o A A T s -y y
3. User capabilities : fnuaii@onazamaiunlsvoaiiqonszgnlsy

L]

] '
~

3 ' - '
4. Session setup : “ringing” AOAIANsVOUTATUNN T M TUATIAGT DT DN 14

W

n

Session management : U5¥NAVUAIWMI ToUDWIDYALAZMIAAMITOT, ui lu @)
n'; ] Y = Y o

wlsvouwadunazyaoliinams lHums

a ' a ' a ' ' Ea]

'l Idg e T Tuszuumsdems Fwiuivadnnlszneudunilag

" @ 4 o At o s A= o
ansagnldsauduTs Tanea IETF meaagduuudaaiidoldauysal dalaoiluds



3
sUuppmariivz)sznoulddeTis Tnneast1adu  Real-time Transport Protocol (RTP)
(RFC1889 [6)  dmsudsmodoyaunuSealminaznion QoS feedbask, Real-Time
streaming protocol (RTSP) (RFC2326 [7]) Lﬁ@ﬂ)ﬂﬂﬂﬂ]iﬁdﬁlﬁﬂﬁﬂguﬁd, Media Gateway
Control Protocol (MEGACO) (RFC3015 [8]) @MFuAILAMIANNGN Public Switched
Telephone Network (PSTN) une Session Description Protocol (SDP) (RFC2327 [9]) AT
a ada A o [ : a A 3 @& w A ‘S' Y a
ysswwlaaliosasy  Aniugwlinlsvzgnldsuiunulys lnneaduamaliinams
a - d 1399 ¥ ' n <4 ) ° o ° o ' yJ a
vimsiauyseiungld oo lsinmilansumsinundnuazmsiinuvosdn i ldvuy

TsTanoamaril

2.1.1 108191189 VBIM AN IBATY

= = “ o @ J da Y] A o n’:
sin 2.1 L&ﬁﬂQ“})’WDJfﬂ’ﬂ'ﬁ]‘nLLﬁﬂLﬂﬂUNﬂN?Zﬂ?NQﬂﬂﬁﬂl%‘ﬂ 20 mqﬂnsmmﬁaa

a

o

a q’: 'ﬂ - o da o ] o o A B A 3 a S 4 A )
aniuovazduInsdnwndw, thaunSeInsdwnnaoun S laauyaiiunigdoudony

- ] =) 1 w Y I é ar ar
Lﬂﬁ'G‘l]'lﬂ1@Wllﬂ$Llﬁﬁ$ﬂ')5hlfJW!L@ﬂlﬂSﬁclidﬂullﬁtﬂ‘u

“

Marconi
— WVIE
180 Ringing

INVITE

200 OK

ACK
.. . S

Media session

< >

BYE
-——
200 0K

g "

51% 2.1 Arpdnams a1 a¥uet119109

“u

ol g " i e &
Tesla HuBUNIzduueanIaonmsay INVITE Tilda Marconi %3 INVITE 9
3 =) o Ay P [= = @ A A
Usznov UM wazidoavoalssnnvearayunaoans  Fa0vezludes, danliao
¥ P a d A o
261999 oAU DS 1T U NI o

¥

. Y a1 V=]
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INVITE sip:marconi@radio.org SIP/2.0
Via: SIP/2.0/UDP lab.high-voltage.org:5060;branch=2z9hG4bKfw 19b
Max-Forwards: 70

To: G. Marconi <sip:Marconi(@radio.org>




From: Nikola Tesla <sip:n.tesla@high-voltage.org>;tag=76341
Call-ID: 123456789(@]ab.high-voltage.org

CSecq: 1 INVITE

Subject: About That Power Outage...

Contact: <sip:n.tesla@lab.high-voltage.org>

Content-Type: application/sdp

Content-Length: 158

v=()

o=Tesla 2890844526 2890844526 IN 1P4 lab.high-voltage.org
s=Phone Call

c=IN P4 100.101.102.103

t=00

m=audio 49170 RTP/AVP 0

a=rtpmap:0 PCMU/8000

INVITE ﬁtﬂuﬁqadnwa SIP request message 10 S SIP request ﬂ'N“‘] ﬁuﬁ‘j:‘lal
1 RFC3261 nazouq lu RFCs i@y Simenaoas T Tugzii 2.1 Av 180 RINGING Nignda
Wumsaouduve INVITE iieuanI1 Marconi 1851 INVITE uaz ldvmsiien (hidoa
P=1 v
LTHNTE) 1D

180 RINGING response 3 1n39e519d a1

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP lab.high-voltage.org:5060;branch=z9hG4bK fw19b
;received=100.101.102.103

To: G. Marconi <sip:marconi(@radio.org>;tag=a53e42

From: Nikola Tesla <sip:n.tesla@high-voltage.org>>;tag=76341
Call-1D: 123456789@lab.high-voltage.org

CSeq: 1 INVITE

Contact: <sip:marconi@tower.radio.org>

Content-Length: 0

v . v a 4 ar 3 1 .ﬁ‘ " =Y
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SIP/2.0 200 OK




Via: SIP/2.0/UDP lab.high-voltage.org:5060;branch=z9hG4bK fw19b
;received=100.101.102.103

To: G. Marconi <sip:marconi@radio.org>;tag=a53¢42

From: Nikola Tesla <sip:n.tesla@high-voltage.org>;tag=76341
Call-ID: 123456789(@lab.high-voltage.org

CSeq: 1 INVITE

Contact: <sip:marconi@tower.radio.org>

Content-Type: application/sdp

Content-Length: 155

v=0

o=Marconi 2890844528 2890844528 IN 1P4 tower.radio.org
s=Phone Call

c=IN IP4 200.201.202.203

=00

m=audio 60000 RTP/AVP 0

a=rtpmap:0 PCMU/8000
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TUsTanpaduq ludlenisiifie RTP

ACK sip:marconi(@tower.radio.org SIP/2.0

Via: SIP/2.0/UDP lab.high-voltage.org:5060;branch=z9hG4bK321g
Max-Forwards: 70

To: G. Marconi <sip:marconi@radio.org>;tag=a53e42

From: Nikola Tesla <sip:n.tesla@high-voltage.org=>:tag=76341
Call-1D: 123456789(@]lab.high-voltage.org

CSeq: 1 ACK

Content-Length: 0

" ¥ + 0
Tugafi 2.1 171 BYE request gnda1as Marconi ioiilunisdmaadu

BYE sip:n.tesla@lab.high-voltage.org SIP/2.0

Via: SIP/2.0/UDP tower.radio.org:5060:branch=2z9hG4bK392kf
Max-Forwards: 70

To: Nikola Tesla <sip:n.tesla@high-voltage.org>tag=76341

From: G. Marconi <sip:marconi@radio.org>:tag=a53¢42




Call-1D: 123456789(@]lab.high-voltage.org
CSeq: 1 BYE

Content-Length: 0

HAZNSOUOUNS DNSADUS VDY BYE A0 200 OK

SI1P/2.0 200 OK

Via: SIP/2.0/UDP tower.radio.org:5060;branch-z9hG4bK392kf
;received=200.201.202.203

To: Nikola Tesla <sip:n.tesla@high-voltage.org>;tag=76341
From: G. Marconi <sip:marconi@radio.org>;tag=a53e42
Call-ID: 123456789@lab.high-voltage.org

CSeq: | BYE

Content-Length: 0

2.1.2 SIP Call 728 Proxy server
a = - o - b 92 = . e ¥
Fwaavnnanaouiulugii 2.1 1 Tesla 301 lofinoansauos Marconi il
¥ 1 ¥ . ¥
annsnds INVITE Taolduoansmiug ldiao daiililensaiUnannatu de lofinomasa
- ' oA v w v Y T 9 v
v liansogaldmileusuiunuoay Insdnild  mauaniisfeduinezgnlinuy a
= ' " A ] s Y o 1 [ n,: = an Yo s
wiln ety wensuiimes leviimsaemellds 1sp 1u lefueamsanldsulan

' =]

c‘wq =1 =1 [ = u’: It n’)‘ (Fo ]
DHCP nueansandiimaney nnolurisszeznariiagiulefivomasaiuee liiing

@«

a ' [ ' : V-1 = P b A 3 o o
Wasuudawalunisaeaiougdazasaiunvzinamsnaounlaala  wiawinsznalunsain

v
A o

- =1 - < o Y — " @ A
Tuvmznld lefiveaasanimiauniontu amldivarwleueamsaldauiu  4alu
= Y dao Aa ¢ 3 = 3 = e - @ A o A ot o A
anuituasaaindinsumesia s Taapaniiaudoinudwane  SMTP  #ledanio
a = <~ et g
sepvaztudaszoin lenuoaasa laons laBwaaans TNy
2 g ¥ A - ﬂ o Y d‘ﬂ o
wonninimanldios lefueawsaszilumssmuagagamonidudiglnsl

v ' 3 ¥
winiu udmsdedns Tavia lhiuesdunug198:d14 bilsgunseldgunsaidaiuns 19

—1
5
=3
=12.
—
il
Be
o
o

svppneansanilszant oz gl Fmusasonmelldldenan 14
o & & 1 W Y W & o ' Ada o
fitsnandlFenaulygunsaiouvued nunsaiivaoginso
= ] o A Y w oa  dd aa 9 g ) =
Fnlduomasaludnusiadioiudmadaiins lieams auoviinidudiuiwes
a d o A a @ o w A A A
asznaduAesialeARITGuniu URIs yadidnie sip URL iudofiazgaulaaily
¥ "
Tofiuauasalaons 14 SIP proxy server iz DNS luvmzmisisonmoudazaiy giln 2.2

a 1 et 1 a Aa = a St et "
uaraseafiims IFaudmnvesdniiing 14FwssvinesniSondn “proxy server” u

¥
=] L=

s 1 ~ 1 A
G]’Ji)U”NLIéLiUﬂ Schroedinger 130N Heidenberg WU SIP proxy server A3 SIP proxy server 9

o Y o o g - . A A " A w
MnundeRufunIanduos HTTP 30115 Tanoadus SIP proxy server 9% 1d319130AA




10

. » td
I AFUIANUIZ Y5 IINTUANAOUF WU TTIADVTVUATAIADNINGY  AIDUNUDL

- - aa ' a a ady v
Hﬁﬂ\‘lleJQMﬂW'ﬁT’)ﬂ“‘lﬂﬂU'Jllﬂiﬂﬂ'ﬂUlﬂui}ﬁQ'Hﬂ']U"]W'iﬂﬂ"]fﬂulﬂ

L=

b [
Fwiiuil URI oy 2 vszianife URI flvesdadldiu URI vesdiguniainied

s

& A Yo 4 & s =
Yawma F1 URI vesfldaziluiidiniulude Address of record (AOR) Gamissindadign

¥ i1
dandy AOR HdpamsnisAumlugudoyauazmsusnms uazaNuaIInnIza N

£

wiligndaludmaraginseild dau device URI 9xgnldiiluilas Contact nazlidoans

o

4 2 gy o '
nsfumlugdoyada AOR URI tiuszgnl¥huesanaiilad To naz From wiedlunis

[ A =] qy " o
Aumlidafyananazmuiziivzny URI tiiluayaueansd dau device URI 3inazgnld
id
o o o " o
Tusamasan Contact Taviinazgnldluriaszoznmdun

Schroedinger Proxy server Heisenberg
INVITE . INVITE
180 Ringing 130 Ninging
200 0K
200 OK
00K .
ACK _
‘ Media session >
BYE
200 0K
ai o Ll =) ra' 9/
31U 2.2 Modransmunaen 19 proxy server

INVITE sip:werner.heisenberg@munich.de SIP/2.0

Via: SIP/2.0/UDP 100.101.102.103:5060;branch=z9hG4bKmp17a
Max-Forwards: 70

To: Heisenberg <sip:werner.heisenberg@munich.de>

From: E. Schroedinger <sip:schroed5244@aol.com>;tag=42
Call-ID: 10@100.101.102.103

CSeq: 1 INVITE

Subject: Where are you exactly?

Contact: <sip:schroed5244(@pc33.aol.com>

Content-Type: application/sdp

Content-Length: 159

v=0

o=schroed5244 2890844526 2890844526 IN IP4 100.101.102.103




s=Phone Call

t=00

c=IN1P4 100.101.102.103
m=audio 49170 RTP/AVP 0

a=rtpmap:0 PCMU/8000

Wiondazuns SIP URI Tu Request-URI (sip:Werner.heisenberg@munich.de) Tu
gudoyaud M iNoyuas Heisenberg 1on30na 1850 INVITE request Avzsiinisdano
dv [V . o a 4 ) 4 ' = d" ' o
INVITE 111164 Heisenberg Taovimsmuilaa via i liersveninsinaii ldrunsend

n

INVITE sip:werner.heisenberg@200.201.202.203 SIP/2.0

Via: SIP/2.0/UDP proxy.munich.de:5060:branch=z9hG4bK 838421
Via: SIP/2.0/UDP 100.101.102.103:5060;branch=z9hG4bKimp17a
Max-Forwards: 69

To: Heisenberg <sip:wemer.heisenberg@munich.de>

From: E. Schroedinger <sip:schroed5244(@aol.com>;tag=42
Call-ID: 10@100.101.102.103

CSeq: 1 INVITE

Contact: <sip:schroed5244@pc33.aol.com>

Content-Type: application/sdp

Content-Length: 159

v=0

o=schroed5244 2890844526 2890844526 IN [P4 100.101.102.103
s=Phone Call

c=IN 1P4 100.101.102.103

t=00

m=audio 49172 RTP/AVP 0

a=rtpmap:0 PCMU/8000
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SIP/2.0 180 Ringing
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Via: SIP/2.0/UDP 100.101.102.103:5060:branch=z9hG4bKmp17a
To: Heisenberg <sip:werner.heisenberg@munich.de>;tag=314159
From: E. Schroedinger <sip:schroed5244(@aol.com>;tag=42
Call-1D: 10@100.101.102.103

CSeq: 1 INVITE

Contact: <sip:werner.heisenberg(@200.201.202.203>

Content-Length: O

o . [l d' 1 e : '
ﬂ']ii“]?ﬂﬂﬂ Via °lummamﬂa's°lumsﬁ’umuazmmwwmmﬁwuﬂmuaﬂmm

o Y P a oy v ¥ Y 4 A @ ) !
mucﬁauiumsmmsLﬂ'Jﬁﬂﬁaﬂﬂsmmu‘nﬂuﬁmwgammmancu“lum'imummuma 189

v [ " 3 . 3 ad qyo Y v Y o
MSABUSY (response) LIABIMIMSIEN1F Via  Arwiimsiii il 1dmseeusy

¥ L ¥ ¥
wuqvznavi lmaduaues AniuilovousumssuaIw Heisenberg 33814 200 OK A4i]

SIP/2.0 200 OK

Via: SIP/2.0/UDP proxy.munich.de:5060;branch=2z9hG4bK83842.1
;received=100.101.102.105

Via: SIP/2.0/UDP 100.101.102.103:5060:branch=29hG4bKmp17a
To: Heisenberg <sip:werner.heisenberg@munich.de>;tag=314159
From: E. Schrocdinger <sip:schroed5244(@aol.com>;tag=42
Call-ID: 10@100.101.102.103

CSeq: 1 INVITE

Contact: <sip:wcerner.heisenberg@200.201.202.203>
Content-Type: application/sdp

Content-Length: 159

v=0

o=heisenberg 2890844526 2890844526 IN 1P4 200.201.202.203
s=Phone Call

¢=IN P4 200.201.202.203

t=00

m=audio 49172 RTP/AVP 0

a=rtpmap:0 PCMU/8000
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SIP/2.0 200 OK
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Via: SIP/2.0/UDP 100.101.102.103:5060;branch=z9hG4bKmp17a
To: Heisenberg <sip:werner.heisenberg@munich.de>;tag=314159
From: E. Schroedinger <sip:schroed5244@aol.com>;tag=42
Call-1D: 10@100.101.102.103

CSeq: 1 INVITE

Contact: <sip:werner.heisenberg(@?200.201.202.203>
Content-Type: application/sdp

Introduction to SIP 29

Content-Length: 159

v=0

o=hcisenberg 2890844526 2890844526 IN 1P4 200.201.202.203
c=IN 1P4 200.201.202.203

=0 0

m—audio 49170 RTP/AVP 0

a=rtpmap:0 PCMU/8000
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waznm s luduiad Contact 17U 20 SIP URI U94 Heisenberg 11 200 OK 111

Y119 Schroedinger @1315073 ACK Tauns 4117 Heisenberg Taoludparmmandona'la

ACK sip:werner.heisenberg@?200.201.202.203 SIP/2.0

Via: SIP/2.0/UDP 100.101.102.103:5060;branch=29hG4bKka42
Max-Forwards: 70

To: Heisenberg <sip:werner.heisenberg@munich.de>:tag=314159
I'rom: E. Schroedinger <sip:schroed5244(@aol.com=;tag=42
Call-ID: 10@100.101.102.103

CSeq: | ACK

Content-Length: 0
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ol dFuILA U0 Heisenberg @1 BYE request

BYE sip:schroed5244(@pc33.aol.com SIP/2.0

Via: SIP/2.0/UDP 200.201.202.203:5060:branch=2z9hG4bK 4332




Max-Forwards: 70

To: E. Schroedinger <sip:schroed5244(@aol.com>;tag=42

From: Heisenberg <sip:werner.heisenberg@munich.de>;tag=314159
Call-1D: 10@100.101.102.103

CSeq: 2000 BYE

Content-Length: 0

@ ' 4 . u’: y " : i w
dunnilan CSEQ 403 Heisenbergliufo 2000 11183991NUAAANITAIAIVDIAT

¢
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SI1P/2.0 200 OK

Via: SIP/2.0/UDP 200.201.202.203:5060;branch-z9hG4bK4332

To: E. Schroedinger <sip:schroed5244(@aol.com>;tag=42

From: Heisenberg <sip:werner.heisenberg@munich.de>;tag=314159
Call-1D: 10@100.101.102.103

CSeq: 2000 BYE

Content-Length: 0
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REGISTER sip:registrar.munich.de SIP/2.0

Via: SIP/2.0/UDP 200.201.202.203:5060;branch=2z9hG4bKus19
Max-Forwards: 70

To: Werner Heisenberg <sip:werner.heisenberg{@munich.de>
From: Werner Heisenberg <sip:werner.heisenberg@munich.de>
itag=3431

Call-1D: 23@200.201.202.203

CSeq: 1 REGISTER

Contact: sip:werner.heisenberg(@200.201.202.203

Content-Length: 0
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Registrar server VEADTUIIDRING Registration duiasouioolaumsaa 200 OK

nau i Heisenberg

SIP/2.0 200 OK

Via: SIP/2.0/UDP 200.201.202.203:5060;branch=2z9hG4bKus19

To: Werner Heisenberg <sip:werner.heisenberg@munich.de>;tag=8771
From: Wemner Heisenberg <sip:werner.heisenberg@munich.de>
stag=3431

Call-1D: 23@200.201.202.203




CSeq: 1 REGISTER
Contact: <sip:werner.heisenberg@munich.de>;expires=3600

Content-Length: 0
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2.1.4 SIP Presence
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SUBSCRIBE sip:poisson@probability.org SIP/2.0

Via SIP/2.0/TCP lecturchall21.academy.ru: 5060
;branch=z9hG4bK348471123

Max-Forwards: 70

To: M. Poisson <sip:poisson(@prebability.org>

From: P. L. Chebychev <sip:chebychev(@academy.ru>;tag=21171
Call-1D: 58dk{j349241k34452k592520

(CSeq: 3412 SUBSCRIBE

Allow-Events: presence

Allow: ACK, INVITE, CANCEL, BYE, NOTIFY, SUBSCRIBE, MESSAGE
Contact: <sip:pafnuty@lecturchall2 1. academy.ru;transport=tcp>
Event: presence

Content-Length: 0

Possion 893351 SUBSCRIBE request 1A9N5a4 202 Accepted na1s 113 Chebychev

SIP/2.0 202 Accepted

Via SIP/2.0/TCP lecturchall2 l.academy.ru:5060
:branch=z9hG4bK348471123;received=19.34.3.1

To: M. Poisson <sip:poisson(@probability.org>;tag=25140

From: P. L. Chebychev <sip:chebychevigacademy.ru>;tag=21171
Call-1D: 58dkfj349241k34452k592520

CSeq: 3412 SUBSCRIBE

Allow-Events: presence

Allow: ACK, INVITLE, CANCEL, BYL, NOTIFY, SUBSCRIBE, MESSAGE
Contact: <sip:s.possion@dist.probability.org;transport=tcp>
Event: presence

Expires: 3600

Content-Length: 0

1 ¥ 0 » .
M3 Subscription NUND3 91 UILISUEID Poisson @3 NOTIFY usnnau 11N Chebychev

NOTIFY sip:pafnuty@lecturehall21.academy.ru SIP/2.0
Via SIP/2.0/TCP dist.probablilty.org:5060

;branch=z9hG4bK4321

75114




Max-Forwards: 70

To: P. L. Chebychev <sip:chebychev@academy.ru>;tag=21171

From: M. Poisson <sip:poisson@probability.org>;tag=25140

Call-1D: 58dk1j349241k34452k592520

CSeq: 1026 NOTIFY

Allow: ACK, INVITE, CANCEL, BYE, NOTIFY, SUBSCRIBE, MESSAGE
Allow-Events: dialog

Contact: <sip:s.possion@dist.probability.org;transport=tcp>
Subscription-State: active;expires=3600

Event: presence

pthdud1 NOTIFY tiugndanwlulaszdenioaiuiy SUBSCRIBE 1iuialdwad
Call 1D uag Tag {ALINY

Chebychev a1 200 OK nauioitumstuiui 1d5u NOTIFY Souiooudn

SIP/2.0 200 OK

Via SIP/2.0/TCP dist.probablilty.org:5060
:branch=z9hG4bK4321;received=24.32.1.3

To: P. 1. Chebychev <sip:chebychev@academy.ru>;tag=21171
From: M. Poisson <sip:poisson@probability.org>;tag=25140
Call-1D: 58dkfj349241k34452k592520

CSeq: 1026 NOTIFY

Content-Length: 0

2.2 SIP Client and Server

2.2.1 SIP User Agents
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2.2.2 Presence Agents
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Heisenberg W11 1978/ Contact

S1P/2.0 302 Moved Temporarily
Via: SIP/2.0/UDP 100.101.102.103:5060;branch=2z9hG4bK 54532

To: Heisenberg <sip:werner.heisenberg@munich.de>;tag=052500
From: E. Schroedinger <sip:schroed5244(@aol.com>;tag=4313413
Call-1D: 9@100.101.102.103

CSeq: 1 INVITE

Contact: sip:werner.heisenberg@200.201.202.203

Content-Length: 0

Schroedinger MMIABUNAVAIY ACK
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Max-Forwards: 70

To: Heisenberg <sip:werner.heisenberg@munich.de>;tag=052500
From: E. Schroedinger <sip:schroed5244@aol.com>;tag=4313413
Call-ID: 9@100.101.102.103

CSeq: 1 ACK

Content-Length: 0

® Registration Servers
o . o : , 4 o

SIP registration server ﬁ’i}nﬂuiu% Registrar ¥3923 VNN SIP REGSTER request

Ve o @ o A ' ¢ w ) &4
windu SmMTuTIAadu 9z 501 Not Implemented ihuisauoudnauly Tunissinimie

o ¢ ¢ o '

Registration 1uflad To TusamossziluFofivzgn register nazilad Contact vz1iluionsa

a2 w & ; ; g "o ' o
HOAATTONDUH U Ao registration server i)gﬂ'%’"IQﬂTﬂ%ﬂﬁJﬂﬂ"lf'.}ﬂ'i'I'J'iz'H'ﬂfl AOI URI nu

Had TO g device URI U ad CONTACT
2.3 SIP Request Messages

Fwsimansowsoadly  “verbs”  Iuldilanea  aewinduszdesweldifanis
NSTUIUMIAEAD IR User Agent H3013%1089 31 INVITE, REGISTER, BYE, ACK,
CANCEL 1az OPTIONS dlumseaisuninly SIP RFC3261 uag REFER, SUBSCRIBE,

NOTIFY, MESSAGE, UPDATE, INFO uaz PRACK gnoiuiouon131udn RFCs du

2.3.1 INVITE method
INVITE gnldifoad1aiifomaduszndng User Agent M3Inausun3onsunauvog
@ < 3 o by 3 = A 3 =
NIVITE 3inaziilu ACK werwn Tu INVITE wiwsinezilszneu lUdrodeyavesiimovedison
A 1es ' e =4 — 1 ' R
g lifideyadauiilu INVITE Raziiludiuves ACK vo1 UAC naddeyavesilinoiioy
g ' ooy Y ¥ ' 4 a @ 19 ¥
lu ack vduligwnsognoeusuldnd call party dosds BYE woomanyadu (luly
E a5 2 9/ 9 2 [ A A 3 e 9 2 A
CANCEL tilasnnadunivg ldgnadiedunudd)  diRoaadnivizgnadaiuiio
INVITE, 200 OK tiaz ACK ldgnuann/aouszning UAC uaz UAS uda INVITE aduis
auIBiuNTEN U0 BYE gnaunosuaaay
3 ' " '
VAT re-INVITE vz lfion/aoumlasdnsmzvousaty 01 re-INVITE g
Ufasuioaumadusatiuninieg e INVITE vz higndelae UAC sunszianousiy

AAM0UDY INVITE nsmiugnivnda asethuiuiy UPDATE Adunsogndald




24

2.3.2 REGISTER method
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2.3.4 ACK method
g A‘l 3 d‘i . o v

Ack gnlditeilu acknowledge gauiionouNdy INVITE misaaundugany

wosnaoun 92 1119 acknowledge AT 2xx, 3xx, 4xx N30 Sxx
¥ . 0 y

ACK 2199203579 “application/sdp” T Iuvodlunsdii INVITE i5uusniivliil spp

waz ACK vz lignldiveud lvswazidoavesiidon 1dgnds Tudalu INVITE Gausn (lu
v
n58i1192 1% re-INVITE)
' o Y o Vv A ' [

ACK 111 end-to-end UATIHIVTTAVIUTTANIVDUNDUII 2xX udvzdluny hop-

by-hop 111019 Stateful Proxies A1WHANA1152HI13 ACK AT WY hop-by-hop AULLY end-

¥ v
to-end Hiuzgnuanalugiln 2.8

¢ U

UAS Stateful proxy
200 0K (end to end) 200 OK {end to end)
et S e T

ACK (end to end) w

410 Gone {hop by hop)
ACK (hop by hop:-j
—— P

410 Gone thop by hop)
i i
ACK (hop by hap)

gﬂﬁ 2.8 ACK 1111 end-to-end !1@iZ hop-by-hop
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2.3.5 CANCEL method
gnldiwedamsSundeniemsaunidumatonmoideneey  (Masonmoio
T3 63l 1Aa et adu) Suamisognadialdeinia User Agents L1az Proxy server
— a Y ' o o
AlAmsvsauoud 1xx Buahdalild5usauendgaiie 2xx)
A o Al Vo =1 o w a 3/ ] v w oA w Y
Wensond 145y CANCEL nazdsneiuhldmugadumadoiiuiungulads
a 4 1 @ ' EER o W ot
INVITE 5unsn 11 wien@aziiney luisaveudifiodans CANCEL @ W5U User Agent UM
92A090UTUNTUNIANAID 200 OK LazABY INVITE NGUAIY 487 Request Terminated
Yy Y 4 Y a4y Y Y ! A4 o
tldsusauoudgaiiy (2xx) Souseoud) User Agent 33ADIA3 BYE I1HBAA
4 A ada v & '
gy TidunsannAMIa AV CANCEL tazisauaudganiviunivlumievs v
[ 3/ "
waasRagili 2.9 Aoludiediall CANCEL naz 200 OK iiumamiufiusznianianduaz
o Ao (=1 - o @
UAS Ml¥nTondiadosnay CANCEL A90 200 OK uanAnadano 200 OK asunaulinduy
o w { o = i o = ny.ﬂ =}
INVTE @15 200 OK fiilumsaaunauves CANCEL hignda Taonwsonainiinaimumiig

t 1 LY 1

Woanaldsy CANCEL Supdosudn  uasmaadamoiuog  UAC Aoaasoudinezius

“
¥

o ' 1 1 5 A A @ a = '
avoudganivay uavz 11l 487 response Tunsdlilmsiziasugnonian laomsin UAC

ACK 1122 BYE #0951 200 OK

1

Stateful proxy UAS
INVITE INVITE
CSeq. 1 INVITE CSeq: 1 INVITE
100 Trying 100 Trying
CSeq. 1 INVITE CSeq. 1INVITE
CANCEL Y 000K
CSeq: 1 CANCEL p Cqu 1 INVITE
200 0K i
CSeq 1 CANCEL i TP
— CSeq: 1 CANCEL
0
200 0K
CSeq: 1 INVITE CSeq: 1 CANCEL
ACK
CSeq: 1ACK L
BYE .
CSeq:2 BYE
200 0K
CSeq: 2 BYE
<

51 2.9 nsdifinansudagaiulunmsenidanmsisoneay

2.3.6 OPTIONS method
¥ A A = ™ A Ay a A
an1Hiien 1y User Agent 138 server HaAmamsnvauiunsomionunIdits
Y ¥ ' 0 9 [ o] ad o ar
awnsaldlasg proxy 92 luad1a OPTIONS a2y User Agent Wiaimivinaivznoundy
OPTIONS 1WUIRoIAURY INVITE A992Adl 2xx NdUNIHUONDIANUEIIIoNNAI0Tad

Allow, Accept, Accept-Encoding, Accept-Language (8% Supported
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d a ' ay o - ' o
WionFzns29ae11 OPTIONS fiituveaiunie lilaunigainiaa Request-URI
& > = ad ] o @ 1Y g o
%381 Request-URI 1iiiutonins avaan3ananvuiune OPTIONS Tiluveaiu uai luly

sunazdano OPTIONS T

OPTIONS sip:user@carrier.com SIP/2.0

Via: SIP/2.0/UDP cavendish kings.cambridge.edu.uk
:branch=z9hG4bK 1834

Max-Forwards: 70

To: <sip:user(@proxy.carrier.com=>

From: J.C. Maxwell <sip:james.maxwell@kings.cambridge.edu.uk>
tag=34

Call-1D: 9352812 cavendish kings.cambridge edu.uk

CSeq: 1 OPTIONS

Content-Length: 0

SI1P/2.0 200 OK

Via: SIP/2.0/UDP cavendish kings.cambridge.edu.uk:tag=512A6
:branch=2z9hG4bK0834 ;received=192.0.0.2

To: <sip:user@proxy.carrier.com>;tag=432

From: J.C. Maxwell <sip:james.maxwell@kings.cambridge.edu.uk>
itag=34

Call-1D: 9352812(@cavendish.kings.cambridge.edu.uk

CSeq: 1 OPTIONS

Allow: INVITE, OPTIONS, ACK, BYE, CANCEL, REFER
Accept-Language: en, de, fr

Content-Length: ...

Content-Type: application/sdp

v=0

etc...

2.3.7 REFER method [10]
a 4 4 & &
an141a0 User Agent iifovelW User Agent Buaiiud URI Favzqnizy 13 luilaq

o
Refer-To 1118919073
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n’: 1 v&' g [
REFER viuamnsagndalévsnolusazmonentaozden jluuiniag lugouaas
P B, ' w &
lugilit 2.10 Tufaedrall UAC o REFER TH UAS uz £AOUTVAIY 202 Accepted HU3

dedq 3 o o v o oA EUREYS Vo - . d
ﬁ"Uﬂuﬁ'ﬂi“ﬂ.uﬂ'ﬂ'ﬂT‘U‘Lﬁlzﬁﬂvﬂﬂ‘U‘ﬂu‘ﬂIﬂU‘nllllﬁﬂﬁsaiﬂﬂWWWNﬂﬂﬂﬁuu%utﬁﬁﬂ

Turing Rejewski Scherbius-Ritter
REFER
202 Accepted
INVITE
—
NOTIFY =i
180 Ringing
200 OK
P L S
NOTIFY
ACK
—______—_'*—
200 OK >

o ]

10 679873 REFER Tamilu Refer-to URI

€ah
=
=1
2

Chebychev Poisson
REFER
>
202 Accepted
= _ HTTPGET
NOTIFY = D
200 OK
200 0K —
NOTIFY
S
200 0K
T

31 2.11 @0t REFER o Ifilanthudn

2.3.8 SUBSCRIBE method [11]
anl¥lau User Agent iiol1d50 NOTIFY fumgmisaiimwiz  SUBSCRIBE

a 1) Y 1 v =] 1 B
awmoagaiAadln1dTaomsds SUBSCRIBE Tmidumolulaozaonnounua  Expires
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Fmius e dazeonsy SUBSCRIBE 1dlaumsds 200 OK nauu v1nil 202 Accepted

[ - 11 ad oo P! L Fy
ﬂa‘l_ll.l1%3'}11]']U€NLWEJ§HL?\T]!°B‘§ﬂl?ﬂﬁilm‘i1‘1]11'5Ell‘ll“ﬂﬂuﬁ')

¢ U

Watcher Proxy Presence agent
SC
R
202 Accepted 202 Accepted

“St+-—
PR B—

200 0K

>
SUBSCRIBE
200 0K

51/ 2.12 f70614 SUBSCRIBE 1ag NOTIFY

2.3.9 NOTIFY method [11]
gnl#lay User Agent diodadeyaiioadumgmaniioniz  NOTIFY vzgnds
mululaozdoniiodl SUBSCRIBE

NOTIFY 12 l&5umsnounduiu 200 0K ovonildsuudy  uad1dsy 481
Dialog/Transaction Does Not Exist 1147 SUBSCRIBE 1fm:gﬂﬁﬂ"l,ﬂua°miuﬁﬁun: vz 1113
@4 NOTIFY an

NOTIFY vzgnauilaiiunaziiioauns Subscription

2.3.10 MESSAGE method [12]
3 :‘; 1 =Y é s b n‘: .:; o
Qﬂi‘b’mﬂﬁ& Instant  Message (IM) mawwcwumn:ﬂumammmmvm1m‘3
— a0 as P o N = ] -
nanalaouiuludnunsimovussilmsalnd  MESSAGEs 91vvzgnaamulunioniouen
n 3 1 @ ' =1 y as = '
laozaonld uananiues: annsoadialaezdeniunwald  drdenimeiaqezeglu
¥
Uﬂﬂﬁju MIME attachment
@ ot o 4 ‘:uy g 1
MESSAGE Taoia iz 1850 200 oK umsasuiumed himuidoni1d

TS sganmelaneniadonieondy M hinrsezgndutudoniulaoerlilu 200 OK ua
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a25vzuonily MESSAGE 13 dmsunisnldsy 202 Accepted nAUNIMBILRINNG store-

and forward ¥e3gUnssinounvzds hlgalaems

& O 0 ¢

IM Client 1 Proxy Proxy IM Client 2
e MESME MESSAGE
e L . 2
200 0K
200 0K

& B

IM Client 1 Proxy IM Client 2
INV
__INVITE e
200 OK. -
200 0K
ACK
—_— s ACK
B
Instant message session
< >

= Yya A4 oy @
510 2.14 M3 lFFwnp eI ABaEUYDY Instant Message

2.3.11 INFO method [13]

N @ A0 v = o A Ad oo
ﬂmﬂrl‘h'lﬂtl User Agent LwaﬁwaﬂgmmﬂmsUnmrﬂﬂmaﬂ User Agent NAIUIAULY

v " v
afuagual uAnAI99IN re-INVITE Aoiue hinldoudnyuzveilfovoimatonaioiug

INFO 1i]1 end-to-end 92 lignud luTaonsoni

3
=Y = =} A& or
UnAuda INFO xildvuofvoammayivzyssyveyavasdyyin1inio mideall

event
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2.3.12 PRACK method [14]
JEATEIAY acknowledge TR aueudLLY provisional (1xx) 11B99I0 2xx, 3xX,
' ¥ "
axx, Sxx WAz 6xx Mihmsgueud iy INVITEs 1ul¥ Ack  edinlsnawmlunsdig
o .. " ] x i = da r:;-; " [ ' 12
ALY provisional DE1TU 180 Ringing (iAmansaiAnlndvu (ou1auwudaly i)
o 4 - 4 3y a A o oq Vo o L A
Tudsowezduilunezdeiinstuduldnusauouduny provisional %3 PRACK adL
@ o L. b s
NAUANNUITUDUE provisional UNLIU 100 Trying
A Y L4 P
PRACK 29na3191a0 UAC 1o Id5uisaupudiuy provisional Nililan RSeq 1oz
Supported: 100rel TulgnAe3 PRACK vzazWoumnuioay RSeq taz CSeq naululuiega
4 ° 9 o i A ' . . o o
993 N13119IMUD9 PRACK vzudnaslddagiin 2,15 An UAC a4 180 Ringing lauhiidlag

[

4 4 o A o '
RSeq lugamas  1iloli1&5u PRACK in UAC mwlunaiidmuaiezdusanoud

"
@

¥ ¥
naulannss awns=naldsy PRACK ua2399z@niimisdadn  uag 200 OK Aounau
¥ " .
PRACK Janziflumismyada PRACK 41 misiionaioaziadaauysniila UAC §3 ACK 110

ADUNAY 200 OK

INVITE UAS

Supported: 100rel
CSeq: | INVITE

m

CSeq: 1INVITE

180 Ringing
CSeq: 1 INVITE

180 Ringing
CSeq: | INVITE l

RSeq:314
PRACK

CSeq. 2 PRACK
RAck: 314 1 INVITE

200 0K >

CSeq: 2 PRACK

200 0K
CSeq: 1INVITE

ACK

CSeq: 1 ACK
TTTTe——

Media session

B
b >

51 2.15 ms 14 PRACK

¥ 0 ¥ N
L] = =) o Y o A o
MsdaEms o3I i aruue: 19HannITun3 exponential backoff D3OI LD

qa U INVITE
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2.3.13 UPDATE method [15]
onldeud lvanuzve uadulao idewdvudamzvoslanzaon M3 19

UPDATE No8141%4 mute ¥30 hold

m (U

Proxy

INVITE

—————

INVITE

———
183 (INVITE)

e g

183{INVITE)
e

PRACK  PRACK

200 OK [PRACK)
200 DK (PRACK) 9.
<« S

~UPOATE | __ upoare

200 OK (UPDATE}
200 OK (UPDATE) | e ————

-~ 200 OK (INVITE)

00 DK (INVITE)

_ACK

- ACK

———

Media session

< L

31W 2.16 ¢10019M15 UPDATE
2.4 SIP Responses Messages

o o < =Y ol ¢ V- =
Fwsauoudmagnasialas UAS wiodwdirnesiionsunduimiangnedin
o ad : YA ¥
Tas UAC Sdwisauauday 6 Uszinm 5 Yszinnusmiuldgnunan HTTP wazgaiogn
1 a
ATVUNINTNID
13w o = o .;’f g o 3 "
o hidinsvavesgwmsauoudiiu UAC szananlaninaaidvousauoudiug 1y

Vlﬁiﬁﬂ 599 Server Unplugged JT'Lm:QﬂmJﬂTﬂEJ User Agent 1111 500 Server Failure
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A15139 2.1 SIP Response Classes

Class Description Action

) s o f o -
1 xx Informational | UIUBATDIUSVDINIGLD uﬂmunaum'saﬁuumf ﬂ:r'f]u‘x’fay,auinman

4
TUDUTLUY provisional

a < o awye w A ]
2xx success | TimmiuldiaTods Tdmiuioda1d INVITE nieack ialiuya

» '
MIAIHF ( SNTLATU) VoIsIA I

ad d 1 ‘o o (=] o a
Ixx | Redirection | i33vinesdaiiagnidiuliidndn laaeudnisezassdssinaa lUigs
74
11930Uq
n = Vo g A a §y a J P ¢ o 1 o
4xx Clienterror | 3ina iiduduilesnnifiateranarndun lnaeuaii i lnaeunoisez

dosansiimimminimime WA auoud

. o vo d & a ¥ a d das ¢ o q 3
5xx Server failure 'stma'lumﬁmummnmmwﬂwmﬂ*\mwwsﬂt’mi Mmldsiaaen

Vv o 1A oad o
vzAagnasai Ininigivinesou

. - v o d a . ' o 1A oad e
6xx | Global failure | S hiduia uaziinamivg linsszgnassilniidivineitinie

Fivineslag

2.4.1 Information
v A = ¥ ¥ - Y . k a4
°l‘11m’r)‘u'cJnmmmm'muﬂummUnmmm::rf]u end-to-end 9N1IU 100 Trying N
o w P A - Y )
9199211 hop-by-hop M5 UI3AUDUF IV Information 13A# UAC 1dsnazitlumisuenld
= o q o cjv 1 as
Snsmuiadulums INVITE 1azisquoudiul information Honniag lilinany INVITE
o . n’:’ v o zié ] o LY b - "
IFAUBUANVY Information ThuuuADoNFUNT Y UAS o1vezdasaueudganio1dTaoi i
1 L4 { o’j = 4 s
Aoad A5 AUOUFUVY information 1av wazluvmzi INVITE 17Ul ACK rioifunstudiu
UAF M VIS FUOUFUVY information ua lifmstuiulanoniiu PRACK uaznnaaioniiu
= o
100 Trying 12Ap9iiMan Contact URI HAZHMAAINN Record-Route
® 100 Trying
® |80 Ringing
® 8] Call Is Being Forwarding
® |82 Call Queued

® |83 Session Progress

2.4.2 Success

& i A ¥ Yo o - - o 9

Mo Nsmmiug ldduswnsailunanaoousuudl
® 200 0K

® 202 Accepted
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2.4.3 Redirection
Qndalau SIP redirect server toituis auoud 1WA INVITE
® 300 Multiple Choice
® 301 Moved Permanently
® 302 Moved Temporarily
® 305 Use Proxy

® 380 Alternative Server

2.4.4 Client Error
anl#lanFsnneinie UAs ioueniimming bisunsagnin Wyl

ﬁuim:uﬁammqﬁ”lﬂmauﬁsﬁﬂ%ﬁﬂwmmmﬁyﬁ%‘uﬁ% Wl vac higunsadasing
adun 18 Tae liimsUsudoundly

® 400 Bad Request

® 401 Unauthorized

® 402 Payment Required

® 403 Forbidden

® 404 Not Found

® 405 Method Not Allowed

® 406 Not Acceptable

® 407 Proxy Authentication Required

® 408 Request Timeout

® 409 Conflict

® 410 Gone

® 411 Length Required

® 413 Request Entity Too Large

® 414 Request- URI Too Long

® 415 Unsupported Media Type

® 416 Unsupported URI Scheme

® 4]0 Bad Extension

® 421 Extension Required

® 422 Session Timer Interval Too Small

® 423 Interval Too Brief



428 Use Authentication Token
429 Use Authentication Token
480 Temporarily Unavailable
481 Dialog/Transaction Does Not Exist
482 Loop Detected

483 Too Many Hops

484 Address Incomplete

485 Ambiguous

486 Busy Here

487 Request Terminated

488 Not Acceptable Here

489 Bad Event

491 Request Pending

493 Request Undecipherable

2.4.5 Server Error

34

cly A 1 n,/‘ " o ° ¥ a g a rg ot
firioveniimimiu lummsogmi ld ldmszmifadeianaiaiun

= o o =1 o o ad Y N 149y =& = dy =
G5vines uasmaaamisagmi hlinouldms e hilidedawarmnavuluiinog

500 Server Internal Error
501 Not Implemented

502 Bad Gateway

503 Service Unavailable
504 Gateway Timeout

505 Version Not Supported
513 Message Too Large

2.4.6 Global Error

4 3 '

g4 L oa P & a W 4
1‘]5%“8‘]1'3’“”55‘14L'TU’JHHE')TH?]'J?I’HH%ﬁLﬂﬂﬂ1‘3aillﬂﬂ')sﬂu

dalindu

600 Busy Everywhere
603 Decline
604 Does Not Exist Anywhere

606 Not Acceptable

o At "
s hinosezgn
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SIP Traffic Generator and Analyzer W@ 0 lowuaasidlaoldvinmsidonan
c‘a 1 [ b o A 3/ v 9o - d?‘ ar 1 =
NUIHVLINTDYUDINDIUAT FIgaN 1 19¥1M31aen SIPp [16] YuIWAIAD N5 12N
) LT 4 g ::1” o [ n‘ = o c; o =1
tanguludumsuinndndidug Meildmhmsianmiudulasnsweinnniinuuui
o ‘ﬂ o = ¢ ¥ o ¥ Y = Y a
ynduuihauuuiulend muanvaunsahihauldlndifosiunagivvesdwinn
£ g o Bt y v 4 . 4 o
yu Weannsadnesaommsaidudlinawanuld uaz ldmvgasmsinumedam

Usz@nFnImMNIA3T 0910 15U Erlang 197131
A A oA aa
3.1 1A993HDHIDNUNINYIVD]

- ¥ A ' ¢ & &4 o W A
SIP Traffic Generator and Analyzer TddonTamiuroiavuuuieiinswanIAe a9
1 1 ¢ a an Yo = A =1 o @ [ 1 :,‘ L] ' i :
ﬂqwaﬂamucﬁmm‘imxinﬂ1ﬂmmﬁﬂmlwmaanm"thwumammuu'lmm Sipsak

[17], SipBomber [18] 1tz SIPp [16]

3.1.1 Sipsak 0.8.12

o @

A A a4 ¢ 4 dAawyo 3 v a
Wwnsoaieniuaeuuu lavdvunaanind Pdmsuaiannuazdanavoaam
=Y n'; w y [ [ =Y =) q'; d =
wennadY Tuamisagnldnenaaeusi W UUFHIENHAIATY azgLnial i)
o -dyd
ANUAINITNAAND
® 3 OPTIONS request
] o a oA
o dilvddenimiaomsvssy i lugnsinia
® 1) Tracerout
® naToUNagVoI 1%
®  NATDUNIIN flooding
® quAnNHUEMINATL
a wa =Y o
o pouldunzfidmilugwsauoud
® i1 authentication 430 MDS5 (18 SHAL
a <. s ~
o mmaaaosHamn 11 1usime
e Wimsisonaiy
o ¥ L7
e yiauldnmonaa NAT

L] mmmﬁw?aiﬁ’ Contact 111 Registrar 14 (REGISTER)

o adonnw lia)aenalagndlugnld
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® 583503 UDP uay TCP

oudcity:~/sipsak - Shell - Konsole
Session Edit View Bookmarks Setlings Help

lando¥cloudcity .{sipsak’~a sip:nilefaloudcity.oblmeler.de -vv
Hew mezsage with Via-Line:
OFTIONS sip:nils@cloudeity.ohlmeler.de SIP/2.0
SIP/2.0/UDP clondcity.ohlmeier.dez32939

o sip:sipsak@cloudeity.chlneier.de:32939>
To: <sip:nilsfcloudeity.ohlmeier.de>
Call-ID: 1%890432448cloudoity.oklnelar.de
CSeg: 1 OPTIONS 7
Contact: <sip:sipsakfcloudecity.oblmeler.de:l2939> |
Content-Length: 0
Max-Forwardsz 70
User-Agent: sipsak v0.85.0

P reguest *a
OPTIONS siprnils@cloudcity.chlmeler.de SIP/2.0
Via: SIP/2.0/UDP cloudcity.ohlmeier.de:32939
From: <sip:sipsakfcloudcity.chlmeier.de:3293s>
To: <gipinilsfcloudoity.ohilneier.de>
Call-IDz 1589043246@8cloudcity.chlneier.de
CSeq: 1 OPTIONS

sipsak@cloudcity, oalneier.des)2938>

o

nessage received:

€1P/2.0 404 Not Pound

Via: SIP/2.0/UDP cloudcity.ohlmeler.dez32939 recelved=192.158.0.1

From: <sipisipsak@cloudcity.chlmeier.de:3291%>

Tot. <sipinilslcloudcity.oblmeier.de>;tag=66e09a20bob2ctelfd9E73a58111d0dd. 02
Call-ID: 1589043246dcloudcity.ohlneiex.de

CSeq: 1 OPTIONS

Server: Sip EXpress router {0.5.1lpre6-tcp2 (1J@6/lisux})

| content-Lengthz 0

Warning: 392 cloudeity.ohlneier.de;5060 "NHoisy feedback tells: pid=25274 req src_i
| <0 1 in_uri=sip:ailsf@cloudcity.ollmeier.de cut uri=sip:milsdclovdcity.oblneier.de via cnt

t* reply received after 0.019 ns *%
SIP/2.0 404 Hot Found
final received

Landofclouselty s.ip o

() vow |[ @) Sht] ) ShaiiNe 2 i) ShellNo 3 Lg) Shel No. &

317 3.1 §19019MINATOVDHI918Y89 OPTIONS request Y94 Sipsak

-+ lando@cloudcity:~/sipsak - Shell - Konsole
Session Edil View Bookmarks Settings Help

landod®. m:l:l:.lt}' Lipiaki P ol/sipsak ~U I -e.5°-s sip:test@cloudeity.ohlnmeier.da -
vel 5
warming: redirects ars pot ex‘pacted in USRLOC. disableing
registering user testf...

inviting vser testo... r:e:.vea ipvite
sending iavite reply... e reply received
sepding iavite ack... ack received
usrloc for tastl completed succesaful
registeringuser testl... OK

inviting user testl... received invite
sending invite reply... reply received
sanding -invite Ack... ack received
uscloc for testl completed successful
registering user temt2... oK

inviting oser testl received invite
sending itavite reply. reply received
sending inyite ack, ack received
usrlec for testl completed successful
registering user testl [+}¢

invitiag user testl.. received iavite
sending iavite repl reply, received
sending 13vite ack ack recaived
usrloc for testd completed succeaafol
registering user testd... OK

inviting uger testd... receivad invite
sending invits reply... reply received
sending invits ack... Ack received
usrloc for teatd completed successful
registering user tests (1} <5 |

invitiog user testS.. ‘received invite
sending iavits reply. reply received
sendiag invaite ack. ach received
usrloc for testsS completed successfol

All usrloc tests coapleted successiul.
receis last neasage 11.827 ms after first resquest (test duratiom).
landefcloudcity

j Shell Mo 3 ] Shall Mo 4

317 3.2 TvuanInAaU usrloc 1AUNTTY INVITE "thm“lfmu

1 NenLZIW.!I_]Sh-]II | ) Shell No. 2
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M3V Sipsak  NuUTAIERINSHIUN AN It Tavazdpaiinisiden
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GORTOREEHTHETTGE nazhimsdsvlaoulasuiaiaalueamosimoiinmsdens 1)

1 Y A

q’: ot et o % i a a
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Y
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Ysunlavuamumsainuuandsinisios @ whuasasiionaaeuinanimiangu
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un@IetIFy  Msds INVITE 92 biansodfunlasugduuuiladlueaaeild - guuuy

v
" ' ar = ar
A auuaAa IRz TUADUNIZAIUAD

3.1.2 SipBomber 0.7
Fhunteaiionldnadeudndmivaund simuilao Metalink il 2003 1314y
manwly o 1dvmsmouns dulomivresa GPL Tasmis1dnn Java Wu
sumosiauaz1d c/c++ Wuununaralunisiinu
SipBomber Sanwannsoadaiine
® a3 OPTIONS request Tfadsvnasriialan1d

REGISTER (#o 1¥inaaoums Sunamud registrar server

y a ad
® INVITE o 1¥iMnaaoudnids Winos (registrar + proxy)

e CERT TEST Mudsvneslaqifionaaeunisiiausy INVITE
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Garbage CERT.TEST ' ek 2
0 uoeP udp-port 5060 [+
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o ¥ . o U = J n’.: ‘& [ (=1 0
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3.1.3 SIPp 1.0
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< o s =Y [~ r:.Qc:

0418 1aems 1% 1 XML anumusovesiufenaaaviinveuuy lawiiniluadan 1dan
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3.2 qmﬁui‘fﬁmm SIP Traffic Generator and Analyzer

3.2.1 anyarmsmauiigll
A4 & dgw v d d o
SIP Traffic Generator and Analyzer 1un3aion1Flunmsadramininainauun
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31."?‘! 3.5 m‘sﬁnmadnéwqmaa SIP Traffic Generator and Analyzer
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1&imsnlSouiivugmeaniidnmeamsnsendnng SIP Traffic  Generator  and

Analyzer

¢ o fed o = =
cuaﬂﬂms Iﬂﬂ‘ﬁﬂﬂﬂln‘i'ﬂu"liﬂlﬂSU‘]JL‘VIU‘UIJ

1. SIPp 1.0 (SP)
2. Sipbomber 0.7 (SB)
3. Sipsak 0.8.12 (SS)

Auaeranasounndogluiley

=1

4. SIP Traffic Generator and Analyzer (Ours)
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AUENUANEZANNABNTD SP SB SS Ours
AR C/C++ | Java+C/IC++ | C++ C/C++
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uwanwosy Linux Redhat9 Linux Windows
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NAFDUITLH I UAS 1az UAC v v v
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AUNANARIUF T THINDTA199 Y1 1149 SIRE 1714
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ﬁfnaﬁmumﬁmrﬂuammgﬂmcﬁas
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GUI v
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3.3 msviannverauasnazanyulumsninu
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ﬁ7ﬁ§un1§ﬂ@]u1uuvl.ﬂ'ln“]iaﬂﬂu']i‘ﬁﬂ SIPp 1703
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1.0 Fuiluserauasniu
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Tomuaas anloudionu1 C/CH+ 1 Fainueguuszuulfuamsaynsasza Redhat

Tagnmismauazoguumoiuon
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cmm"lﬂmmwaﬁmm:uﬂ lﬁlLWMLﬂ)JﬁQUH

Microsoft

Windows XP 1A% Microsoft Visual C++ version 6 service pack 5 Wwniesile uazliiu

° d 9 o N a1 ¥
aunsomuDuUAeLIUART ounVuIU AT 1A

1o o s o ) ¢ Ao -
Hagniu SIPp Hulﬁuﬁlﬁ)ﬂﬂlnijﬂqu‘ﬁﬂﬁﬁﬂ‘iﬂlﬂ"lﬂ'ﬂ?dﬁ11ﬂﬁﬂwug']u‘lﬂ‘ﬂ'lﬂ

: e 4 4
FoWAIT 40 SIPSTONE [19] Maninlae Columbia University 1182 Ubiquity Fauilugsisy

4 ¥
wazpdndu i T3 Tanoadwiiavuuuazgaldiluuiniguiy
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Tasinan Idinmswiuanuawaauisodiassaaiumsaiilu Multiuser 19
= =l o 3 a =3 ] L ] 8/ o b b o

Hnnumilounumslyaussa Aomdlpunuiinaed 1Faeg g ldausiuaunn
“ yq 9 = w A ° vq 3 a oY w A o
wnuisedudldideady  dissninmadlunisimauvesdldnuReundniudwdsvines

o Y A @ = o‘: = o " ' P "
919921117151 52 U20HAN15309VDHTOADUNAUIROINT UABIWI 1M UN A AU 1)

w 9Yq Y o a‘: qycg (Y ) a ad o 1 @ Y & o o
g lHanadu NellvuagiuTassadnueaswdsWinosuaasdifio Faminaziinissines
P ¥ A oA 4 g ) ) o
amunisel laoldnsesionaaeunatoqnioaiiluly Wdonuaz azain  wazwinisda

¥ v ' '
Ysulgaldiduldamenasgm REC3261 windu saamiads 1A Idaaounisainidu
-31 ar = e{ @ e o 1= ] n’ (]
XML GuludnuazmsBonmoidludadymaesuaz1idaSiniariu SIP proxy unuiivzds

¥
5217139 UAC uag UAS Taonsamniy

¢ ¢ ¢ a 0% a ¢
3.3.1 msnesnwarlamsonayasvnnuuiulaid
Y o d‘ Ada Vv [ =1 o 9 e [l
i ldimandasulaussaildauegmwizuudyngs T laus3atiogun
= d A
Juland Ae

' a = o
1. @UvUDd Socket muuuaqnmmﬁlu winsock [20]

//#include <sys/socket.h>

#include <winsock2.h>

1 o i o . 9/ ; i
2. @UMININUNYINY regular expression 14 PCRE (Perl-compatible regular expression

library) [21]

/finclude <regex.h>

#include <pcreposix.h>

e b e g hE L e P ") ) & f_l . )
3 ﬁmsumﬁamimnuﬂuaguumgnmmuu%ﬂ% UnixEm wWauny 93U U Synesis
Software UNIX Emulation for Win32 [22]
o a = ¢ o Py 1 - -
waz 1dvmsud lmu@usos a laan lanniom laustumaunuld  Taons
2 /o a ) 2 4 A e Lo v 4
U0, Struct 30 Class 191 Inauny sawnaiimsnlasumidsaiag IWvnsauiog

i lduusuTasd wu 1u1Wa sipp.cpp

int gettimeofday I (struct timeval *tv, void* tz)
{
union
{
__int64 ns100; /*time since 1 Jan 1601 in 100ns units */
FILETIME ft;

} now;
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GetSystemTimeAsFileTime (&now.ft);
tv=>tv_usec = (long) ((now.ns100/ 10L) % 1000000L);
tv->tv_sec = (long) ((now.ns100 - 116444736000000000L) / 10000000L);

return (0);

q' YV o v a d
3.3.2 msmummmnntflmﬂuuangmmas
Ay A ™ “ ) v a < A v ) ¢ o
amgideaiinisSunldouliidhuiafynyesiiesnn ABINs InyenanIs
¥ vy Y a A " @ /4 a & aaguny
mminﬁinamumsm”lﬁlnmﬂmmamummuﬁmumsm‘nmmsmmmsﬂw"lﬂmn
e - A ad 4 " u’: = 3 3/ A
nga - L[aznNUNm 2 oI s (Proxy, Redirect) uuumsaumﬂlugmmay_mﬁﬂ

3

¥ ¥
service location AU NATFHT0 User w1 19%a1u SIP URI 1oanuvaius SIP URI 1ulu

o

! " 1 o d a a
AumsAumiiogiioinzuanaiusnnsdumdoya  (nisanesadsnsanesaanly

w ¢ A v [ o a 1w '
Juveyanunawsaaosanuanaaiy) luswauvesmsaumnuinu wulu call.epp

if ('next_user number) {next user number++;}

new_call -> user_number = next_user_number;

if (next_user number < max_user) next user number++;

else next user number = 1;

if('next_user number) { next user number ++; }

F1AmsUsulaou parser  Taomsiindnalsnde [user id] Tiauwnsoadhs

o o @ a Pl @ " [
TDIUNTUUDI XML 1ﬂﬂagﬂunaﬂgmmaﬁﬂ UNNIDUNLYU

<scenario name="register">

<send retrans="500">

<!|[CDATA[

REGISTER sip:[remote_ip] SIP/2.0

Via: SIP/2.0/[transport] [local ip]:[local port]
From: sip:UA[user id]@[remote ip]

To: sip:UA[user id]@[remote ip]

Call-ID: [call id]

Cseq: 1 REGISTER

Contact: <sip:UA[user_id]@[local_ip]:[local port]>
Expires: 3600
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Content-Length: 0
1>
</send>

</scenario>

a4 A . (=] = £ v o dd A °

Aodleviimisdssimranilu REGISTER tieonhlazldmadninde  aziilunisii
REGISTER Tu#pv03 UA1@161.246.5.203 14 UA10@161.246.5.203 nin Idviansimuali

ad o ~ A o vq ¥
161.246.5.203 iWhutoans avouds Wiosuazil max_user v3osmug i 10
o w a J o L4

apdie  msiuiaagmaesvounoIziimsuamionlannlvd xmL senl
- 1 4 o w 4 § Aé o A o
lavazdsnon iGovqiludmdnifosy  vndldinisdadmnudldgagan ldsmual

" v 3 1oy = ' yq ¥ = o A A A4 o
wadsuaazounzds luvewaazdlys  uazGosiuoenliiSosn  uazilensau

Al Ve v @ & o & Vg W - o A va oy '

gagan lanmualinizundunsudwmaad lgauusnnionunnia nusuaulmiTy

M 1 ° =2 a o
13093UNNEATEIIMTIETvNRAHua 1Y

a YA L] ad Vv
3.3.3 MatinanuannsaliasSmadrindginnesla
= c: n e o ' a 4
NAANVAWITNANVEY  SIPp  HUIZ INANNTONTEMILINUTOARIUNT ONT 1A
A = 3 = ) & Za ' a oy
1oanniims 14 SIP URT Aondludnlszaay #3ife AT URI ualuanmilues wds
gasuuazdnail device URI @0 Ao SIPp w2 1% [remote_address] Wy Aol URI Tuilad
o 1 ar 1 [} o v o u‘/’ o =
molueamesveuusonaeg oAt ury  dmsuanuasruuiuiuiiuezdoiiiad
o - a W 1 A4 -::;::déi =]
ROUTE lusainns worludmszpdumalunsdaymmdsluiiinfosinamiazis
ad o n:? :J' 1A
AUBUTDU1 VOCAL SIP server 32 13Waa ROUTE #ludunou INVITE usifinanin Sipp
' o o < . ¥ = v o & a4 oy a w
Tusossumsviiian ROUTE w1219 [remote address] 1A01%11W  Baadn unua s
3 ' v by " ¥ =
[UAS 1P] Yunwiio 150350 URT T8mnvu @niumisimiyu [UAS 1P] ¥unuilu device URI

» ¥
saddumamndszansam Iy Wawuins s REC3261 wnvudie 1l sipp.cpp

if(!stremp(argv[argi], "-UAS")) {
if((++argi) < arge) {
processed = 1,
UAS_IP = argv[argi],
}else {
ERROR_PI1("Missing argument for param '%s".\n"

"Use 'test -h' for details", argv[argi-1]);

ar [ ] é 4 :j d' ] ar
aretnadruniave Tid XML Tudunounis INVITE fezda ACK nau
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<send>

<![CDATA[

ACK sip:UA[user id]@[remote_ip]:[remote_port] SIP/2.0

Via: SIP/2.0/[transport] [local ip):[local port]

From: <sip:UAC@][local_ip]:[local port]>

To: <sip:UA[user_id]@[remote_ip]:[remote_port]>[peer_tag param]
[last Call-1D:]

Route: <sip:UA[user_id]@[remote_ip]:[remote_port];maddr=[remote_ip]>,<sip:UA[user_id]@[UAS_IP):5060>
Cseq: 1 ACK

Content-Length: 0

1)

</send>

Fooriiiumsaine AcK response UBINW UAC Aidims INVITE ndu'lé
UAS tteilunisdudu 200 0K 7in1a UAS danduu
334 n“;ugmﬁmmﬂszan‘ﬁ".ﬂwwaas::ummzm'%‘mhn
fi‘iymmﬁuqmmsﬁwmmﬁyaa"lu erlang.hpp 1182 erlang.cpp
® Failed rate
A0 SandanveansTiaraidmaannmsamstmea Semshinaluiiiones

W00 REGISTER, INVITE %30 SUBSCRIBE Auduavuagiuaniunisainly

Failed rate = M x 100
Total call

® Offered load (Erlang A)

Ve = = A a c%’. Y S "
!ﬂ'léﬂ‘]“llﬂ‘lJE]ﬂﬂﬂﬂﬁlﬂm'ﬂ'i'ﬂ‘lﬂﬂmtﬂﬂﬁlulla%l‘u’l‘lﬂiuﬁgﬂﬂ umnmﬂu erlang

a = Erlang A
A
T

2 -
arrival rate W3 request / sec

Il

holding time

double ErlangA(double arrival rate,double holding_time)
{

double ans = 0;

/farrival rate = request per sec.
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return ans = arrival rate * holding_time;

® Blocking probability, Probability of loss, Probability of rejection (Erlang B)

A ' Aat = 3 v o o Ay
o mmm%:tﬁuﬂitﬂ?’d Wﬁﬂﬁ‘l'ﬁ]z.thIﬁzﬁUﬂ'ﬂUﬁui5]'1’15aaulﬂa3

N
a
. !
P(‘S) = \‘S‘. ,
—
o
P(S) = Erlang B
a = Erlang A 9INAH1UI
g = S lFgagamiiszouezsula

double ErlangB(double S,double a)
; :

double temp1 = 0;

double temp2 = 0;

double ans = 0;
templ = (double)pow(a,S) / (double)fact(S);

for(inti=0;i<=S;itt)

temp2 += (double)pow(a.i) / (double)fact(i);

return ans = templ / temp2;

® Probability of an arriving call being delayed (Erlang C)

- ' e - v ' - - ¥
o ‘ﬂ"J—'lllu.lﬁlglﬂu'ﬂ§Lﬂ'lﬁmﬁ‘1niﬂ5]37‘]‘14’]\“'3517113E]Qﬂﬂlﬂﬁ']

E(S,aym——2PN 0 for a<S$§
S —all - B(S,a)]
C(S,a) = Erlang C
B(S,a) = Erlang B 910711137
a - Erlang A N7FMIN

S = Snudldgaganiinszuneeinld
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double ErlangC(double S,double a)

{
//ErlangC = C(S,a) = Probability of an arriving call being delayed.
double ans = 0;
double b = ErlangB(S,a);
return ans = (S *b) /(S - (a * (1 - b)));;
}

3
LY "

WoanNMIudaINamMIadauuyaiy 2 @91 Ap Periodic value 1Az Cumulative
o o " " v 3
value M1 ldnsAnaaanTade s atiu 2 dauldae ¥

O Periodic value Ao AfmannnwluianaIaIge W default aziluaii

3
=

a .3 ' a =
lﬂﬂmuﬂ“ﬂum]“?ﬁ1lju]ﬂﬂauﬂﬁ1
. A ' @ a tf: " Siﬁ' o o o
© Cumulative value A9 ﬂ’]ﬁ$'ﬁllﬁﬂ“ﬂﬁﬂﬂlﬁqﬂﬁhﬂ’li?ﬂﬂ’]u‘\]ﬂﬂ‘ﬁﬂ“’lﬂlni

14
o o

dy = v Adoe ]
mun1ﬂundﬂﬂgU1n4ﬂn1aQﬂ131uag

Successful call H a H (5]
Failed call H 5} H 54
Failed rate H 0.060 H 6.8608
s ——— e e e
Response Time | BB:00:00:000 1 09:00:00:000
Call Length | 9B:00:090: 000 | AN:B9:008:800
_________________________ P PIEEE E TE s S e e S S e e o
s H 10.68608 | 18.8680
Holding Time i 5.0808 H 5.800
Erlanghf H 0.008 i 5.886
ErlangB H 0.8 H B.840
ErlangC H a.0888 H 8.891

d‘ ' o o o 4
§1J°n 3.6 VNAIUVDINIIDOMITUTAIHANTAIUINVDITONANIT
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Yy Ao w i ¢
3.3.5iﬂ‘§~‘lﬂﬂ»‘i‘l’lﬂ’1 @ﬂﬂ&mﬂﬂﬂln‘i

Default Scenario/ XML
Scenano file
command
l Convert
Command parser Memory
prompt mnput [ Ly
Sending packet
mput rommand
Kevboard | Traffic
thread thread
command l Received packef
Display result Statistic
¢ Calculator

esult 3
l oat traffic

External file

= & o s o
3'111’1 3.7 AU E]"lJﬂTﬁﬂ'N1u°UfN°]fﬂﬂﬂll'ﬁ

= 1 Vv di

' v o @ g o o @ ¢ o '
FIUTUMT (sipp.cpp) — IETUNTI AP0 ONALITNI command prompt 13U test
o i a P

_sf register.xml 161.246.5.203 nunuiaiiminaaou lavemaniumssian lWa XML A

A 1 B 3 ' a4y d‘l‘ dy @

14077 register.xml uazinsauumavnaiiaiuil lds 161.246.5.203

il " o o

@7U parser (scenario.cpp) — oA IUMInIn Ida XML #3991 default scenario 19

N s o ] Y ' o A o @ 1 4 o o @ 1

niiagmolugedaursyuny Tuumisreanud weimssvdwiinmialudauae T

[l . ' Hdou A A d o g

@1 Keyboard thread (actions.cpp 10 call.cpp) - !ﬂ'llﬂ’mﬂ‘iUﬂuT!WﬂNﬂml’ﬂiﬂ]‘u
A o @ s d A Y Yo A oA o ' @

wuzhiimsiuroraulsegimemauaanan IAsDMINMInaTaUNIomo T DuA9AT
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M3SUTIN BNAIDEINBU NA + W30 — vazrarAanI M oMy pauda

ATINTIIAIH

' o ' ot @ ' 4 g o P o &

91 Traffic thread (call.cpp) — U@ uRAWNUMISUd AR AN LTS W

[ r; o ' 1‘.:; ‘3

J5unlaoumssvaaliilul)awaorunmsainaiau

' o P o < U P s o

AMAMINADA (stat.epp) — WMMINVANToraN 1A VIINNMINARDINAINLED

o P s w ' A o o aa A I'e o 4 o

vl meuaaamannvens ll viehimanuataieasIWa vazaunsununinng

: a a d? as ' v a3y

NanuaninatuvInmMsiudias iiaao

[ c; F1 o an = a‘::; Y

AIUUTAAINA (screen.cpp) — BAAIHAT IAINMIAIUIVATA HIogUuDUaDIUMsoinley

¥
naaou luvnziunIIne

1Az D1 resource.c IAMINOINUNTNOINTVDAUATDI, xp parser MIMTAIT0UA

2191750991111 WindowsXP 1@z variables.cpp ) szinmaanalsnlaluTsunswy
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server) ﬁﬁgﬂ

wiskidet”

Recirect Server

1 REGISTER

Y

h

it 4 200 OK

3‘1]?1 4.2 VOCAL : Call Flow Diagram : SIP phone registration

N SIP phone i lofiuoaasenily 192.168.26.180, UA Marshal il lofiuoamsailu
192.168.26.180, Redirect Server 3 lonuaamsenily 192.168.26.200 uazdoinsld AOI URI
1 sip:6711@192.168.26.180

¥
or

R211uT9% REGISTER #109n1910 SIP phone 1iuAsiing (1)

REGISTER sip:192.168.26.180 SIP/2.0 [192.168.26.10:50373->192.168.26.180:5060]
Via: SIP/2.0/UDP 192.168.26.10:5060
From: sip:6711@192.168.26.180
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To: sip:6711@192.168.26.180

Call-ID: ¢2943000-1e262-14ae-2e323931@192.168.26.10
CSeq: 100 REGISTER

Contact: <sip:6711@192.168.26.10:5060>

Expires: 3600

Content-Length: 0

wazdl ACK MUt unfa SIP phone 1HudtifAe (4)

SIP/2.0 200 OK [192.168.26.180:5060->192.168.26.10:5060]
Via: SIP/2.0/UDP 192.168.26.10:5060

From: <sip:6711@192.168.26.180:5060>

To: <sip:6711@192.168.26.180:5060>

Call-ID: ¢2943000-1e262-14ae-2¢323931@192.168.26.10
CSeq: 100 REGISTER

Contact: <sip:6711@192.168.26.10:5060>

Expires: 3600

Content-Length: 0

= o -4 o = 4 =
ns INVITE Tugtlunidlu SIp phone ¥imsisonaoliadn SIp phone wilalao

1 & P . =4 as o
HI1U VOCAL system F¥aluntiae1¥ Marshal Server 1A% Redirect Server ﬂxmmjmzmgﬂ

ao'llil
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SIP Phone UA Marshal Redirect Server SIP Phone
1 INVITE

-
o

2 100 Tryng

]

3. INVITE

y

4. 302 Movea Temp.
=

5 aCK

Y

& INVITE

\J

T QI Movec Temp

2 aCK

Y

9. INVITE

Y

10 100 Tryng

-
11. 180 Rmging
-t
12 150 Ringing
13. 200 OK
-
-¢
t4 200 OK
-
‘5 ATZK -
16 ACK
17 BYE
i
18 BYE
-t
13 200 CK |
22.2000K

P
t

31]‘?1 4.3 VOCAL : Call Flow Diagram : 910 SIP phone 714 SIP phone

9103110 SIP phone nadadeil AOI URT T sip:5121@192.168.36.180 tiaz 1o
woaRs iy 191.168.6.21 nazdniluilu sip:5120@192.168.36.180 uaz 191.168.6.20
AU 1 UA Mashal 1% Redirect Server 111 192.168.36.180 182 192.168.36.200
AMUAAUNAD ﬁaﬁ”'u%wnumai}mmﬁaamaw’fmnﬁa%wﬁaﬁy

151e 9 INVITE request WIUN13 UA Marshal (1)

INVITE sip:5120(@192.168.36.180 SIP/2.0 [192.168.6.21:50623-
>192.168.36.180:5060]

Via: SIP/2.0/UDP 192.168.6.21:5060

From: sip:5121(@192.168.6.21

To: <sip:5120@192.168.36.180>

Call-1D: ¢2943000-e0563-2alce-2e323931@192.168.6.21
CSeq: 100 INVITE

Expires: 180

User-Agent: Cisco IP Phone/ Rev. 1/ SIP enabled

Accept: application/sdp

Contact: sip:5121@192.168.6.21:5060
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Content-Type: application/sdp

Content-Length: 219

v=0

0=CiscoSystemsSIP-IPPhone-UserAgent 16264 18299 IN 1P4 192.168.6.21
s=SIP Call

c=INIP4 192.168.6.21

t=00

m=audio 25282 RTP/AVP 0 101

a=rtpmap:0 pcmu/8000

a=rtpmap:101 telephone-event/8000

a=fmtp:101 0-11

1451 Provisioning response 9110 UA Marshal (2)

SIP/2.0 100 Trying [192.168.36.180:5060->192.168.6.21:5060]
Via: SIP/2.0/UDP 192.168.6.21:5060

From: <sip:5121@192.168.6.21:5060>

To: <sip:5120@192.168.36.180:5060>

Call-ID: ¢2943000-e0563-2alce-2e323931@192.168.6.21
CSeq: 100 INVITE

Content-Length: 0

1851 Provisioning response 910 UA Marshal (12)

SIP/2.0 180 Ringing [192.168.36.180:5060->192.168.6.21:5060]
Via: SIP/2.0/UDP 192.168.6.21:5060

From: <sip:5121@192.168.6.21:5060>

To: <sip:5120@192.168.36.180:5060>;tag=c29430002¢0620-0
Call-1D: ¢2943000-e0563-2alce-2e323931@192.168.6.21

CSeq: 100 INVITE

Server: Cisco IP Phone/ Rev. 1/ SIP enabled

Content-Length: 0

1450 Final response 910 UA Marshal (14)

SIP/2.0 200 OK [192.168.36.180:5060->192.168.6.21:5060]

Via: SIP/2.0/UDP 192.168.6.21:5060
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From: <sip:5121@192.168.6.21:5060>

To: <sip:5120@192.168.36.180:5060>:tag=c29430002¢0620-0

Call-1D: ¢2943000-e0563-2alce-2e323931@192.168.6.21

CSeq: 100 INVITE

Contact: <sip:5120@192.168.6.20:5060>

Record-Route:
<sip:5120@192.168.36.180:5060;maddr=192.168.36.180>,<sip:5120@192.168.36.180:5060;m
addr=1

92.168.36.180>

Cisco IP Phone/ Rev. 1/ SIP enabled

Content-Type: application/sdp

Content-Length: 218

v=0

0=CiscoSystemsSIP-IPPhone-UserAgent 13045 2886 IN [P4 192.168.6.20
s=SIP Call

c=IN1P4 192.168.6.20

t=00

m=audio 30658 RTP/AVP 0 101

a=rtpmap:0 pcmu/8000

a=rtpmap: 101 telephone-event/8000

a=fmtp:101 0-11

@9 ACK 999 INVITE 11JH1um19 UA Marshal (15)

ACK sip:5120@192.168.36.180:5060 SIP/2.0 [192.168.6.21:50623-
>192.168.36.180:5060]

Via: SIP/2.0/UDP 192.168.6.21:5060

From: <sip:5121@192.168.6.21:5060>

To: <sip:5120@192.168.36.180:5060>;tag=c29430002¢0620-0
Call-ID: ¢2943000-e0563-2alce-2e323931(@192.168.6.21

Route: <sip:5120@192.168.36.180:5060;maddr=192.168.36.180>,
<sip:5120@192.168.6.20:5060>

CSeq: 100 ACK

Content-Length: 0
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145U BYE request #1u11910913 UA Mashal ot unisSamsadu (18)

BYE sip:5121@192.168.6.21:5060 SIP/2.0 [192.168.36.180:5060-
>192.168.6.21:5060]

Via: SIP/2.0/UDP 192.168.36.180:5060;branch=4

Via: SIP/2.0/UDP 192.168.36.180:5060;branch=2

Via: SIP/2.0/UDP 192.168.6.20:5060

From: <sip:5120@192.168.36.180:5060>;tag=c29430002e0620-0
To: <sip:5121@192.168.6.21:5060>

Call-ID: ¢2943000-e0563-2alce-2e323931@192.168.6.21

CSeq: 101 BYE

Content-Length: 0

@4 Final response Y84 BYE nau 1019 UA Marshal (19)

SIP/2.0 200 OK [192.168.6.21 :50623->192.168.36. 180:5060]
Via: SIP/2.0/UDP 192.168.36.180:5060;branch=4,SIP/2.0/UDP
192.168.36.180:5060;branch=2,SIP/2.0/UDP 192.168.6.20:5060
From: <sip:5120@192.168.36.180:5060>;tag=c29430002¢0620-0
To: <sip:5121(@192.168.6.21:5060>

Call-ID: ¢2943000-¢0563-2alce-2e323931@192.168.6.21

Server: Cisco IP Phone/ Rev. 1/ SIP enabled

CSeq: 101 BYE

Content-Length: 0 J

— u’: B =} o ' '
Lmzﬁ]'lﬂg‘llﬂ 4.3 HW N1 SIP phone narlvnneg ldsuuazas sip message 919

1451 INVITE request 'ﬁgnﬁ'amuumw UA Marshal (9)

INVITE sip:5120@192.168.6.20:5060 SIP/2.0 [192.168.36.180:5060-
>192.168.6.20:5060]

Via: SIP/2.0/UDP 192.168.36.180:5060;branch=4

Via: SIP/2.0/UDP 192.168.36.180:5060;branch=2

Via: SIP/2.0/UDP 192.168.6.21:5060

From: <sip:5121@192.168.6.21:5060>

To: <sip:5120@192.168.36.180:5060>

Call-ID: ¢2943000-¢0563-2alce-2e323931@192.168.6.21
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CSeq: 100 INVITE

Expires: 180

Record-Route:
<sip:5120@192.168.36.180:5060;maddr=192.168.36.180>,<sip:5120@192.168.36.180:5060;m
addr=1

92.168.36.180>

Contact: <sip:5121@192.168.6.21:5060>

Content-Type: application/sdp

Content-Length: 219

v=0

0=CiscoSystemsSIP-IPPhone-UserAgent 16264 18299 IN IP4 192.168.6.21
s=SIP Call

c=INIP4 192.168.6.21

t=00

m=audio 25282 RTP/AVP 0 101

a=rtpmap:0 pcmu/8000

a=rtpmap:101 telephone-event/8000

a=fmtp:101 0-11

iq provisioning response nav 11 UA Marshal (10)

SIP/2.0 100 Trying [192.168.6.20:50753->192.168.36.180:5060]
Via: SIP/2.0/UDP 192.168.36.180:5060;branch=4,SIP/2.0/UDP
192.168.36.180:5060;branch=2 SIP/2.0/UDP 192.168.6.21:5060
From: <sip:5121@192.168.6.21:5060>

To: <sip:5120@192.168.36.180:5060>;tag=c29430002¢0620-0
Call-1D: c2943000-¢0563-2alce-2e323931(@192.168.6.21
Server: Cisco IP Phone/ Rev. 1/ SIP enabled

CSeq: 100 INVITE

Content-Length: 0

o4 provisioning response Na1l 11 UA Marshal (11)

SIP/2.0 180 Ringing [192.168.6.20:50753->192.168.36.180:5060]
Via: SIP/2.0/UDP 192.168.36.180:5060;branch=4,S1P/2.0/UDP
192.168.36.180:5060;branch=2,SIP/2.0/UDP 192.168.6.21:5060
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From: <sip:5121@192.168.6.21:5060>

To: <sip:5120@192.168.36.180:5060>;tag=c29430002¢0620-0
Call-ID: ¢2943000-¢0563-2alce-2e323931(@192.168.6.21
Server: Cisco IP Phone/ Rev. 1/ SIP enabled

CSeq: 100 INVITE

Content-Length: 0

a3 final response N1 UA Marshal tioiilunisueniwonsy INVITE uda (13)

S1P/2.0 200 OK [192.168.6.20:50753->192.168.36.180:5060]
Via: SIP/2.0/UDP 192.168.36.180:5060;branch=4,SIP/2.0/UDP
192.168.36.180:5060;branch=2,SIP/2.0/UDP 192.168.6.21:5060
From: <sip:5121@192.168.6.21:5060>

To: <sip:5120@192.168.36.180:5060>tag=c29430002e0620-0
Call-ID: ¢2943000-¢0563-2alce-2e323931@192.168.6.21
Server: Cisco IP Phone/ Rev. 1/ SIP enabled

Contact: sip:5120@192.168.6.20:5060

Record-Route:
<sip:5120@192.168.36.180:5060;maddr=192.168.36.180>,<sip:5120@192.168.36.180:5060;m
addr=1

92.168.36.180>

CSeq: 100 INVITE

Content-Type: application/sdp

Content-Length: 218

v=0

o=CiscoSystemsSIP-1PPhone-UserAgent 13045 2886 IN 1P4 192.168.6.20
s=SIP Call

c¢=IN1P4 192.168.6.20

=00

m=audio 30658 RTP/AVP 0 101

a=rtpmap:0 pcmu/8000

a=rtpmap: 101 telephone-event/8000

a=fmtp:101 0-11
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185U ACK fignderiuumia UA Marshal itlunistsvendisumasu (16)

ACK sip:5120@192.168.6.20:5060 SIP/2.0 [192.168.36.180:5060-
>192.168.6.20:5060]

Via: SIP/2.0/UDP 192.168.36.180:5060;branch=4

Via: SIP/2.0/UDP 192.168.36.180:5060;branch=2

Via: SIP/2.0/UDP 192.168.6.21:5060

From: <sip:5121@192.168.6.21:5060>

To: <sip:5120@192.168.36.180:5060>;tag=c29430002e0620-0
Call-ID: ¢2943000-¢0563-2alce-2e323931@192.168.6.21

CSeq: 100 ACK

Content-Length: 0

@4 BYE request nau' 11 Taoriumia UA Marshal iverilunisvonldaasadu (17)

BYE sip:5120@192.168.36.180:5060 SIP/2.0 [192.168.6.20:50753-
>192.168.36.180:5060]

Via: SIP/2.0/UDP 192.168.6.20:5060

From: <sip:5120(@192.168.36.180:5060>;tag=c29430002¢0620-0
To: <sip:5121@192.168.6.21:5060>

Call-ID: ¢2943000-e0563-2alce-2e323931(@192.168.6.21
User-Agent: Cisco IP Phone/ Rev. 1/ SIP enabled

CSeq: 101 BYE

Route: <sip:5120@192.168.36.180:5060;maddr=192.168.36.180>,
<sip:5121@192.168.6.21:5060>

Content-Length: 0

145V final response ﬁgndaﬂé’umumma UA Marshal (20)

SIP/2.0 200 OK [192.168.36.180:5060->192.168.6.20:5060]

Via: SIP/2.0/UDP 192.168.6.20:5060

From: <sip:5120@192.168.36.180:5060>;tag=c29430002¢0620-0
To: <sip:5121@192.168.6.21:5060>

Call-ID: ¢2943000-¢0563-2alce-2¢323931@192.168.6.21

CSeq: 101 BYE

Server: Cisco IP Phone/ Rev. 1/ SIP enabled

Content-Length: 0
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[ - a n’: o 1Y a =] ° @
HATIBWIRLINUIY MY Partysip 5u05nA 1092 A09%1I05 REGISTER 141

=] ' é . o 4 '
szyulunou %3923 REGISTER request Tad Partysip BOI19491n 91 Partysip W sip

1 ¥ e
application server ‘ﬂﬂ'i::ﬂﬂufumiuﬂﬁmﬁﬂ AIUUNI Registrar, Proxy 1102 Redirect server oF

MUDYULIAT 0BT UUIDWNAIAFUIALIAUIAY

Server

boy@161.246.5.215 161.246.5.215

Register sip:161.246.5.215

\>
%

5U% 4.4 M35 REGISTER @115 Partysip

mn  uA  dlefiueamsaily 1612465209 deamsld Aol URI
sip:boy@161.246.5.215 uazd M3y Partysip 3 ofiuomas il 161.246.5.215

¥ . ¥
2111933 REGISTER 1000910 UA 1Hufaiine

L“‘l:ju

REGISTER sip:161.246.5.215 SIP/2.0

Via: SIP/2.0/UDP 161.246.5.209:5060;rport;branch=29hG4bk28870
From: <sip:boy@161.246.5.215>;tag=17649

To: <sip:boy@161.246.5.215>

Call-ID: 25514(@161.246.5.209

CSeq: 1 REGISTER

Contact: <sip:161.246.5.209:5060>

Max-Forwards: 5

Expires: 3600

Content-Length: 0

- : o = | _ < ' 3
HaziaYUADUNS REGISTER dM3uSousoonal 13 Partysip Nozdd final

response (200 OK) nAVAIN
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SIP/2.0 200 OK

Via: SIP/2.0/UDP 161.246.5.209:5060;rport;branch=2z9hG4bk28870
From: <sip:boy@161.246.5.215>;tag=17649

To: <sip:boy@161.246.5.215>tag: 15724

Call-ID: 25514@161.246.5.209

CSeq: 1 REGISTER

Contact: <sip:161.246.5.209:5060>

Expires: 3600

Content-Length: 0

o d a 2 = [
wasnasvaususums INVITE 18 Taoiizduvuiludagy

boy@161.246.5.215 engin@161.246.5.215
161.246.5.209 161.246.5.203
INVITE

siprengin@ 161.246.5.203:5060

100 Trying

101 Dialog Establishement

%

BYE sip:boy@]161.246.5.209:8080

100 Trying
200 OK

UM 4.5 M35 INVITE d1m5 Partysip

¥ '
nngezdunaldn  dmdumsi INVITE Hudaez bisliwaas laqavidarm
' 4 . a & & . e W & &
Partysip 1A UA n3naioguesdndanialdadialse Amsizdms parysip Wuaziims

#1 SUBSCRIBE 1oz NOTIFY 551314 UAs nasarianie i UAs uRazdmsiutanogues
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o s Y n’: o . = ' Y o ad o 1
Aunaziuld Aaiunisin NVITE ¥99 Partysip 39 liidluTnaaldfuszuudsvinesiae ud
v 1 Tnanl¥iunsn SUBSCRIBE nag NOTIFY unu daiusadennugluuuves
waneraiilu INVITE Wanua 'l

d1150M3911 SUBSCRIBE 1taz NOTIFY 494 Partysip 1uaziigiuuudaglaelui

boy@161.246.5.215 Server engin@161.246.5.215
161.246.5.209 161.246.5.215 161.246.5.203
I. SUBSCIB

2. SUBSCIBE

sip:161.246.5.203:5060

4. 101 Dialog Establishement

5. 101 Dialog Establishement o
6. 202 Accepted subscriptiol

IFY

46.5.209:50

0 Trying

.p00OK

Y
o

317 4.6 YunauN3¥h SUBSCRIBE 11az NOTIFY

nngUi 46 ssfiuldhiifivad SUBSCRIBE wimfufifuTnanlisudivines
safusavenanammannmizludauiiasnayduaa 5w

Frumaaves UA nadidneia §9iiae boy@161.246.5.215 il lofuaamsmilu
161.246.5.200 Wandhuazeanaziigiudad

SUBSCRIBE usniiion1u11/i4 engin 1ilaniuzituediels (1)

SUBSCRIBE sip:engin@161.246.5.215 SIP/2.0
Via: SIP/2.0/UDP 161.246.5.209:5060;rport;branch=z9hG4bk26500

From: <sip:boy@161.246.5.215>;tag=18467
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To: <sip:engin@161.246.5.215>
Call-ID: 6334@161.246.5.215

CSeq: 20 SUBSCRIBE

Contact: <sip:boy@161.246.5.209:5060>
Max-Forwards: 5

Event: presence

User-Agent: exosip/0.1

Expires: 3600

Allow: INVITE, ACK, CANCEL, BYE, OPTIONS, REFER, SUBSCRIBE, NOTIFY,
MESSAGE

Accept: application/pidf+xml

Content-Length: 0

& ot - . @ ! o .
a9z 1A5Y provisioning response NAUU TaurunauuINIa Partysip (5)

SIP/2.0 101 Dialog Establishement

Via: SIP/2.0/UDP 161.246.5.209:5060;rport=5060;branch=29hG4bk26500

From: <sip:boy@161.246.5.215>;tag=18467

To: <sip:engine(@161.246.5.215>;tag=41

Call-ID: 6334@161.246.5.215

CSeq: 20 SUBSCRIBE

Contact: <sip:engin@161.246.5.203:5060>

Event: presence

Allow: INVITE, ACK, CANCEL, BYE, OPTIONS, REFER, SUBSCRIBE, NOTIFY,
MESSAGE

Content-Length: 0

. £y
a0 11)iilon19 engin vONFUMINRY SUBSCRIBE 114 boy 921451 final response

AR (7)

SIP/2.0 202 Accepted subscription

Via: SIP/2.0/UDP 161.246.5.209:5060;rport=5060;branch=29hG4bk26500
From: <sip:boy@161.246.5.215>;tag=18467

To: <sipiengin(@161.246.5.215>;tag=41

Call-ID: 6334@161.246.5.215

CSeq: 20 SUBSCRIBE
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Contact: <sip:engin@161.246.5.209:5060>

Event: presence

Expires: 3600

Allow: INVITE, ACK, CANCEL, BYE, OPTIONS, REFER, SUBSCRIBE, NOTIFY,
MESSAGE

Content-Length: 0

° a d 4 4 ga e
wazdmsy UA Bnilanils  §i0fie engin@161.246.5.215 i) 1P address 11
¥ ' ¥
161.246.5.203 12 SIP message Naduazeonvziiguyudail

Q‘ o:; o = é 3 '
5UN5NAI0MTH UA 1851 SUBSCRIBE 91080 UA i3tk 1131113 Partysip (2)

SUBSCRIBE sip:161.246.5.203:5060 SIP/2.0

Via: SIP/2.0/UDP 161.246.5.215:5060;branch=29hG4bkf3f1db8750029057b6faSe6b3f6d338
40.0

Via: SIP/2.0/UDP 161.246.5.209:5060;rport;branch=29hG4bk26500

From: <sip:boy@161.246.5.215>;tag=18467

To: <sipiengin@161.246.5.215>

Call-ID: 6334@161.246.5.209

CSeq: 20 SUBSCRIBE

Contact: <sip:boy(@161.246.5.209:5060=

Max-Forwards: 4

Event: presence

User-Agent: exosip/0.1

Expires: 3600

Allow: INVITE, ACK, CANCEL, BYE, OPTIONS, REFER, SUBSCRIBE, NOTIFY,
MESSAGE

Accept: application/pidf+xml

Content-Length: 0

4 o =1 o [l L ) Y ' d o
110 1451 SUBSCRIBE a7 nvzvinisaa provisioning response navlineu ¥anAe

100 Trying tiaz 101 Dialog Estrablishement (3), (4)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP  161.246.5.215:5060;branch=2z9hG4bkf3f1db8750029057b6faSec6b3{6d338
40.0

Via: SIP/2.0/UDP 161.246.5.209:5060;rport;branch=29hG4bk26500
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From: <sip:boy@161.246.5.215>;tag=18467

To: <sip:engin@161.246.5.215>

Call-ID: 6334@161.246.5.209

CSeq: 20 SUBSCRIBE

Event: presence

Allow: INVITE, ACK, CANCEL, BYE, OPTIONS, REFER, SUBSCRIBE, NOTIFY,
MESSAGE

Content-Length: 0

SIP/2.0 101 Dialog Establishement

Via: SIP/2.0/UDP 161.246.5.215:5060;branch=29hG4bkf{3f1db8750029057b6faSe6b3{6d338
40.0

Via: SIP/2.0/UDP 161.246.5.209:5060;rport;branch=29hG4bk26500

From: <sip:boy(@161.246.5.215>;tag=18467

To: <siprengin(@161.246.5.215>;tag=41

Call-1D: 6334@161.246.5.209

CSeq: 20 SUBSCRIBE

Event: presence

Allow: INVITE, ACK, CANCEL, BYE, OPTIONS, REFER, SUBSCRIBE, NOTIFY,
MESSAGE

Content-Length: 0

HREEANIDUDINS SUBSCRIBE A0 0813 uNaz a1 final response nay TG request

TAuHIUNI Partysip (6)

SI1P/2.0 202 Accepted subscription

Via: SIP/2.0/UDP 161.246.5.215:5060;branch=29hG4bk{3f1db8750029057b6fa5e6b3f6d338 40.0
Via: SIP/2.0/UDP 161.246.5.209:5060;rport;branch=29hG4bk26500

From: <sip:boy(@161.246.5.215>;tag=18467

To: <siprengin@161.246.5.215>;tag=41

Call-ID: 6334@161.246.5.209

CSeq: 20 SUBSCRIBE

Event: presence

Expires: 3600
Allow: INVITE, ACK, CANCEL, BYE, OPTIONS, REFER, SUBSCRIBE, NOTIFY, MESSAGE
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Content-Length: 0

4.2 HaMINNaag

4.2.1 SIPp N1 SIP Traffic Generator and Analyzer
lavmsadisaniumsalnidlums INVITE uaz BYE laold SIPp uaz SIP Traffic
o a — @ A &4
Generator and Analyzer TavazifumsiiSimianingmaasniadldnge uac Tdsdndnils

+ - & i ¥
¥o UAS Taomsldnuszdudagianlil

INVITE
SIP Traffic Generator request

and Analyzer N30 SIPp

INVITE

request

SIP Traffic Generator
and Analyzer N30 SIPp

:;. ot 9 d‘l Y [
gﬂ‘n 4.7 955 1% SIPp uniz SIP Tratffic Generator and Analyzer IWD@319 INVITE 1agIana

o S sy Y & Y v dw ' -
naitilu vocAL wuiidleianua 50 au davz lAnadwisanisiane Tl
o

M3 4.1 fSouiouradwinis 19310304 SIPp 1ag SIP Traffic Generator and Analyzer

SIPp SIP Traffic Generator and Analyzer
Request rate (call per sec) | Response Time (ms) Response Time (ms)
1 24 25 o
2 35 34
3 27 25
4 38 35
5 31 30
6 43 43
7 42 43
8 56 57




End-to-End Response Time

50

4 |
—_—
|~ SIP_TGA|j

L sipp

30 1

milliseconds

20 A

10 -

1 2 3 4 5 6 & 8

call per second

gﬂﬁ 4.8n351411e7A3 End-to-End average response time (ms) nialdon SIPp itax SIP Traffic

Generator and Analyzer

4 R ¥ ¥ vy @ =9 ¥ o s
Favzniu ldnnnms I lnuddaundwni ldinsdiulmas
= o = o v o “ '
waunladliny sipp sunaeily SIP Traffic Generator ndInAIHaaWSRAD BN 1313

wasuulag

minaaodludiuae lis1141%  SIP Traffic Generator and  Analyzer Woia

¥
UszAnTn U SIP server 404152100 Ao VOCAL 1az Partysip

A15197 4.2 VOCAL vs Partysip environment

VOCAL Partysip
0S Linux Redhat 9.0 Windows XP service pack 2
CcrU Intel Celeron 2.2 GHz Intel Celeron 2.2 GHz
Memory 256 MB / DDR266 256 MB / DDR266
Interface | 1 LAN card 100 Mb/sec 1 LAN card 100 Mb/sec

4.2.2 VOCAL SIP server

Y »
$uszuy VOCAL vavua  Taolfidsvlinesnanua (Marshal, Redirect nazaus)

o ] 4 = o 4 Y
MUDYVUINT 0INBUNIADT IATDAALINY
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o o o = o w '
TumsnaaenivzlFaowumseinmgli 42 uazgUi 43 awddy Tavsman

P 4 o \ o o
Wa xML Aas e me ldiwaansun ldnan13dedu wazmsldauserduls sip

Traffic Generator and Analyzer ﬁfﬂmﬂuﬁagﬂ

— DNVITE

SIP Traffic Generator request

and Analyzer

INVITE

request

O O o l}&

SIP Traffic Generator

and Analyzer

517 4.9 3571519 SIP Traffic Generator and Analyzer 1i9@313 INVITE wtag Jann

® % VOCAL M REGISTER.xml 1un3%1 REGISTER 1y SIP Traffic Generator

and Analyzer lao Ity uac 1990 sipuac uaz iy uas 149

A . A yq ¥ A o ~ ~ W ' '
TO Slp:UAXX (xx ﬂﬂﬁll"lﬂlﬂ‘ll‘l]f)ﬁfg’nl“]i Lu@ﬁ’ﬂ’]ﬂﬁ]$1ﬂ UASs U¥a189M 9nN08131%5u

UA1L, UA2, ..))

<?xml version="1.0" encoding="1S0O-8859-1" 7>
<scenario name="register">

<send retrans="500">

<I[CDATA[

REGISTER sip:[remote ip] SIP/2.0

Via: SIP/2.0/[transport] [local ip]:[local port]
From: sip:UA[user id]@[remote ip]

To: sip:UA[user_id]@[remote ip]

Call-ID: [call id]

Cseq: 1 REGISTER

Contact: <sip:UA[user id]@[local ip):[local port]>
Expires: 3600

Content-Length: 0
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11>

</send>

<recv response="100" optional="true">
</recv>

<recv response="400" optional="true">
</recv>

<recv response="401" optional="true">
</recv>

<recv response="402" optional="true">
</recv>

<recv response="403" optional="true">
</recv>

<recv response="200" crlf="true">
</recv>

</scenario>

N3391NRIM3 REGISTER 13003 00Hua1a1 33813 INVITE 310 UAC (sip:UAC)
Tda UAS (sip:UAxx) nnqaa Taols

® VOCAL M UAC_INVITE.xm! luflaiiilu UAC iead1a INVITE

<?xml version="1.0" encoding="ISO-8859-1" 7>
<scenario name="UAC invite">

<send retrans="500">

<!I[CDATA[

INVITE sip:UA[user id]@/[remote_ip] SIP/2.0
Via: SIP/2.0/[transport] [local ip]:[local port]
From: sip:UAC@]local ip]

To: <sip:UA[user_id]@[remote_ip|>

Call-1D: [call id]

Cseq: 2 INVITE

Expires: 180

User-Agent: Cisco IP Phone/ Rev. 1/ SIP enabled
Accept: aplication/sdp

Contact: sip:UAC@][local ip]:[local port]
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Content-Type: application/sdp

Content-Length: 221

v=0

0=CiscoSystemsSIP-IPPhone-UserAgent 16264 18299 IN IP4 [local _ip]
s=SIP Call

c=IN 1P4 [local_ip]

=00

m=audio 25282 RTP/AVP 0 101

a=rtpmap:0 pcmu/8000

a=rtpmap:101 telephone-event/8000

a=fmtp:101 0-11

1>

</send>

<recv response="100" optional="true">

</recv>

<recv response="180" optional="true">

</recv>

<recv response="200" rtd="true">

</recv>

<send>

<![CDATA[

ACK sip:UA[user_id]@[remote_ip]:[remote port] SIP/2.0
Via: SIP/2.0/[transport] [local ip]:[local port]

From: <sip:UAC@[local ip]:[local port]>

To: <sip:UA[user_id]@[remote_ip]:[remote port]>[peer tag param]
[last Call-1D:]

Route:

<sip:UA[user id]@[remote ip]:[remote port];maddr=[remote_ip]>,<sip:UA[user_id]@[UAS 1
P]:5060>

Cseq: 2 ACK

Content-Length: 0

1>

</send>
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<pause milliseconds="5000"/>

<send retrans="500">

<![CDATA[

BYE sip:UAC(@[remote_ip]:[remote port] STP/2.0

Via: SIP/2.0/[transport] [local ip]:[local port]

From: <sip:UAC@[remote ip]:[remote port]>;tag=[call number]

To: <sip:UA[user_id]@[UAS_IP]>

[last_Call-1D:]

User-Agent: Cisco IP Phone/ Rev. 1/ SIP enabled

Cseg: 3 BYE

Route:
<sip:UAC@[remote_ip]:[remote_port];maddr=[remote_ip]> <sip:UA[user id]@[UAS IP]:506
0>

Content-Length: 0

1>

</send>

<recv response="200" crlf="true">

</recv>

<ResponseTimeRepartition value="10, 20, 30, 40, 50, 100, 150, 200"/>
<CallLengthRepartition value="5000,6000,7000,8000,9000,10000"/>

</scenario>

® VOCAL M UAS INVITE.xml lulehiilu UAS ifiosu INVITE Tdnouiu

<?xml version="1.0" encoding="1SO-8859-1" 7>
<scenario name="UAS invite">

<recv request="INVITE" crlf="true">

</recv>

<send>

<![CDATA[

SIP/2.0 100 Trying

[last Via:]

[last From:]

[last To:];tag=[call number]
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[last_Call-1D:]

Server: Cisco IP Phone/ Rev. 1/SIP enabled
[last CSeq:]

Content-Length: 0

1>

</send>

<send>

<![CDATA[

SIP/2.0 180 Ringing

[last Via:]

[last From:]

[last To:]itag=[call number]
[last_Call-1D:]

Server: Cisco IP Phone/ Rev. 1/SIP enabled
[last CSeq:]

Content-Length: 0

)=

</send>

<send retrans="500">

<![CDATA[

SIP/2.0 200 OK

[last Via:]

[last From:]

[last To:];tag=[call number]
[last_Call-1D:]

Server: Cisco IP Phone/Rev. 1/SIP enabled
Contact: sip:uas@]local ip]:[local_port]
[last Record-Route]

[last CSeq:]

Content-Type: application/sdp
Content-Length: 220

v=0

0=CiscoSystemsSIP-IPPhone-UserAgent 13045 2886 IN IP4 [local ip]
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s=SIP Call

c=IN IP4 [local ip]

t=00

m=audio 30658 RTP/AVP 0 101
a=rtpmap:0 pcmu/8000
a=rtpmap:101 telephone-event/8000
a=fmtp:101 0-11

1>

</send>

<recv request="ACK" rtd="true" crlf="true">
</recv>

<recv request="BYE">

</recv>

<send>

<![CDATA[

SIP/2.0 200 OK

[last Via:]

[last From:][peer tag param]

[last To:]

[last Call-ID:]

Server; Cisco [P Phone/ Rev. 1/ SIP enabled
[last CSeq:]

Content-Length: 0

11>

</send>

</scenario>

a oA

A o s £ @ o
dioiinsinilsedninmues VOCAL vz ldnaawsgilves
w " o "o o
® TFailure rate (%) v 9A31FIUVDINITNI INVITE 313 BYE iduia
. - ) o Aq @ A A o

® End-to-End average response time (ms) A9 ANRdovDITToz N 1T Widosuiing

@9 INVITE 2un32n4 1450 100 Trying naviN

" i u’/’ 10 o '

® Blocking Probability (%) Aip A1zt ui INVITE 1iuq ez hiduiade Offer Load

“ w
manluszon
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2 cps 4 cps 6 cps 8 cps 10 cps
(ErlangA = 10) (ErlangA = 20) (ErlangA = 30) (ErlangA = 40) (ErlangA = 50)
ResponseTime ResponseTime ResponseTime ResponseTime ResponseTime
User (ms) (ms) (ms) (ms) (ms)
50 37 36 42 53 81
100 38 34 42 54 84
150 34 36 47 55 88
200 36 36 43 53 91
250 37 38 44 54
300 39 39 45 55 =
350 40 42 46 54
400 49 44 47 54 =
450 60 49 51 63 -
500 73 48 57 65 )
i . N ‘l
| End-To-End Response Time i
= 100 —— : ! : S
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gﬂﬁ 4.10 n31¥l1LarA3 End-to-End average response time (ms) Y93 VOCAL (INVITE)

A15197N 4.4 Hﬁ§W§ﬂ13§$H513 Offer Load (Erlang A) 1102 Blocking Probability Y93 VOCAL

Blocking Probability

Users

ErlangA=10

ErlangA=20 | ErlangA=30 | ErlangA=40

ErlangA=50

100

4.865E-63
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gﬂﬁ 4.11 N511uaA3 Offer Load 12 Blocking Probability 499 VOCAL (INVITE)
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Tuvwrnnmaudldau 100 grvos

HALHAYDIMSIA Failure rate 41T 0.000% 1if039101ni30 Failure rate ifindy
147 VOCAL wuifineIMInaanazin 1y End-to-End average response time (ms) ﬁdqﬁgu
Sovaunsziia VocaL du 'l

agramsnaanives VOCAL minns g 1831 Biaunsofiaesy INVITE 1aq 14
10 requestsee 1039 lfEMnes Wiados  uas$wudldimnz ando lifu
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response time ﬁuﬁfh@g"llhﬁu 91 ms nm‘fuﬁaﬂ’nﬁvmaﬂumﬁ'fn retransmission U9
INVITE 11 91 ms nazdwaudldinadonnamaifiouduinnu INVITE fidn

Tuszun

4.2.3 Partysip
Suszuy Partysip Iaoilalimnlugaveaiu (Register, Proxy uazius) vuinioa
a s A d'i

ADUNAADTHUIATDI

< o ) ¢ - 4 \

lavhlunmisnaasnivey ldaommsaimugn 4.4 wazidn 46 (awizaiun
- Y] v ad & ' = o @ A = = - 9 w
Nerteanudsnes ludivanauduay) mudwu esnngdn 4.5 Tulidnanerteany
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¢UBSCRIBE

SIP Traffic Generator request

and Analyzer ' 7 b
SUBSCRI BE\
request

SIP Traftic Generator

and Analyzer

g'ﬂﬁ 4.12 751319 SIP Traffic Generator and Analyzer M52 SUBSCRIBE Lagiana

o I Partysip M_REGISTER.xml Tun1s#1 REGISTER ¥y SIP Traffic Generator
and Analyzer Taoliidanvimiidu vac 1940 sip:UAC nazlidandlu vas 14
¥0 sip:UAxx (xx No0@vu0f 15 111039109 1T UASs iiawn i sndiediau

UAL, UA2,...)

<?xml version="1.0" encoding="1SO-§859-1" 7>
<scenario name="register">

<send retrans="500">

<!I[CDATA[

REGISTER sip:[remote_ip] SIP/2.0

Via: SIP/2.0/[transport] [local ip]:[local port];rport=[remote_port]
From: <sip:UA[user id]@[remote ip]>;tag=[call number]
To: <sip:UAluser id]J@[remote_ip]>

Call-1D: [call id]

Cseq: 1 REGISTER

Contact: <sip:[local ip]:[local port]>

Max-Forwards: 5

User-Agent: exosip/0.1

Expires: 3600

Content-Length: 0

1=
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</send>

<recv response="100" optional="true">
</recv>

<recv response="400" optional="true">
</recv>

<recv response="401" optional="true">
</recv>

<recv response="402" optional="true">
</recv>

<recv response="403" optional="true">
</recv>

<recv response="200" crlf="true">
</recv>

</scenario=>

¥a99INMIN13 REGISTER (3015 00MuauA7 3991015 SUBSCRIBE 1ag 910 UAC

(sip:UAC) i3 UAS (sip:UAxx) @ Tauly

® Partysip M SUBSCRIBE.xm! luilafiilu UAC titoda SUBSCRIBE request 0on'l1)

<7xml version="1.0" encoding="1S0-8859-1" 7>
<scenario name="UAC subscribe">

<send retrans="500">

<![CDATA[

SUBSCRIBE sip:UA[user_id]@[remote ip] SIP/2.0
Via: SIP/2.0/[transport] [local ip]:[local port]irport=[remote_port]
From: <sip:UAC@[remote ip]>;tag=[call number]
To: <sip:UA[user_id]@[remote_ip]>

Call-ID: [call id]

Cseq: 20 SUBSCRIBE

Contact: <sip:UAC@[local ip]:[local port]>
Max-Forwards: 5

Event: presence

User-Agent: exosip/0.1

Expires: 3600
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Allow: INVITE, ACK, CANCEL, BYE, OPTIONS, REFER, SUBSCRIBE, NOTIFY,
MESSAGE

Accept: application/pidf+xml

Content-Length: 0

1>

</send>

<recv response="480" optional="true" rtd="true" crlf="true">

</recv>

<recv response="101" optional="true">

</recv>

<recv response="202" rtd="true" crlf="true">

</recv>

<ResponseTimeRepartition value="10, 20, 30, 40, 50, 100, 150, 200"/>
<CallLengthRepartition value="5000,6000,7000,8000,9000,10000"/>

</scenario>

® Partysip M _NOTIFY.xm! luiaiiilu UAS #0351 SUBSCRIBE uazlanounau

<7xml version="1.0" encoding="ISO-8859-1" 7>
<scenario name="UAC subscribe">

<recv request="SUBSCRIBE" crlf="true">
</recv>

<send>

<!I[CDATA[

SIP/2.0 100 Trying

[last Via:]

[last From:]

[last_To:]

[last Call-1D:]

[last CSeq:]

Event: presence

Allow: INVITE, ACK, OPTIONS, CANCEL, BYE, SUBSCRIBE, NOTIFY, MESSAGE,
INFO

Content-Length: 0
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1>

</send>

<send>

<![CDATA[

SIP/2.0 101 Dialog Establishment

[last_Via:]

[last From:]

[last To:];tag=[call number]

[last Call-1D:]

[last CSeq:]

Event: presence

Allow: INVITE, ACK., OPTIONS, CANCEL, BYE, SUBSCRIBE, NOTIFY, MESSAGE,
INFO

Content-Length: 0

>

</send>

<send>

</[CDATA[

SIP/2.0 202 Accepted subscription

[last Via:]

[last From:]

[last_To:];tag=[call number]

[last Call-ID:]

[last CSeq:]

Event: presence

Expires: 3600

Allow: INVITE, ACK, OPTIONS, CANCEL, BYE, SUBSCRIBE, NOTIFY, MESSAGE, INFO
Content-Length: 0

1=

</send>

<ResponseTimeRepartition value="10, 20, 30, 40, 50, 100, 150, 200"/>
<CallLengthRepartition value="5000,6000,7000,8000,9000,10000"/>

</scenario>
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5.1 aqaIdpninaue
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Ioiinus il 18N sieaue SIP Traffic Generator and Analyzer Suiluin50aiio
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W Idvuszoul §riansidlu Windows naz 1dmindsz@nsnmveuiulaunsiin ms
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afeanumsal iuiadgpaes 14 muanuaanso Ifdadwmmaaring . SIP proxy
2 . y A 3 A q a ¢ a8 a -
server ¥30 SIP Redirect server 19 1ugasmsmuInio 1 lumsaimszilsz@ninamde
Failure rate (%), Oftered load (Erlang A), Blocking probability (Erlang B) 1182 Probability of
i . ¥
an arrival call being delayed (Erlang C) Tasiifanandugndeudn’ld nazinotinusniivil
@ o L] o = a a o
daldundnonans1Faulani limszdi)seansnmues VOCAL uag Partysip 770
= o an = c‘ o o [
MiunsIEnlszantmwndwmmasn Iaiimssunazdieanain  SIP Traffic
Generator and Analyzer vzuiaeemily 4 AAUAD
= o EUYR ar o s =
® Scenario screen HAAINMIUWHTIN IAdwazsUNNYeinS  Taowoneanilu
' ¥ '
TMIUNTVAININUA, TIWIUNITN retransmission, PIUIUIIAA timeout LAZTIUIN

vouyAaIn awineg ldsunaumn

T CAWINDOWS systemIZ\cmndLenee = test—sn uag L2700 -t 5

R I T A R T e
F oo R e =0 X5
T O T Scenario Screen ——-----= [(1-41: Change Screen - =
Call-rate(length) Port Total-time Total-calls Remote-host

18 cpeiB ms) 5061 7.1 s 931 127.8.8.1:5860CUDP>

10 new calls during 1.008 s peried 1 ms scheduler resclution

B concurrent calls C(limit 38> Peak was 38 calls, after 4 ¢
B out—-of-call msg (discarded)

1 open sockets

Hessages Retrans T imeout Unexpected Hsg
31 L] ]
B a
931 ] [}
231 L] a
931 L]
931 a ]
931 [} ] [y
=== l+i-1ul/]: AdJust rate --——— [gl: Soft exit -—-- [p): Pause traffic —----

- .
gﬂ‘n 5.1 Scenario screen

v ¥
" " ' I A s A
® Statistics Screen uuamuuﬁﬂwaaamﬂu 2 @D Periodic value (ﬂmmmnﬂu
] :; ' c& - =Y Y =Y cid. ] . =)
BAWIATNHIUIY Y lﬂﬂﬂﬂﬂltﬁ'}ﬂ&ﬂu 1 AUIMMNAIUN) 12 Cumulative value (A9
3 R 3 :/‘ VA o W & = n‘: ;u’f "
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Current call, Successful call, Failed call, 97131 Failed rate (%), ARV Response
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time (0% Call length, Offered load (Erlang A), Blocking probability (Erlang

B),Probability of an arrival call being delayed (Er]ang C)

T CAWINDOWS \ systenI2\omd.exe - test -40 uac 121001

IR DJ.’.'.%E

---------------------------- Statietics Screen —-----—- [1-4): Change Screen -- -

| Start Time | 2887-83-B2 28:21:19
| Last Reset Time I 2007-83-82 20:21:59
! Currant Time | 2087-83-02 20:22:90

Countar Name 1 Periodic value ! Cumulative value

Elapsed Time | #9:90:01 888 | PO:OD:48:899 |

Call Rate I 19.908 cps ! 9.562 cps

Incoming call created | a I a
| OutGoing call created | 18 1 391

Total Call created ! I 391

Current Call i a i

Successful call ! 10 ! 391

Failed call ! a I L]

Pailed rate 1 R ! 1.008

________ e

Response Time | 99:00:98:080 | 90:00:00:000

Call Length ! BB:P0:P0:RPD | PD:00:00:883
,,,,,,,,,,,,,,,,,,,,,,,,, e
|8 4 10,000 I 10.000
~ Holding Time 1 5.000 i 5008 |
' Erlangh : 59.000 : 47.811 {
. ErlangB H 8.805 ! 8.796 |
| ErlangC ' 34.123 ] 3z2.030 i
Fes—= Lei-imis): Rdjust rate ——-- (q): Soft exit ——- [pl: Pause traffic —--—- j,

=

gﬂﬁ 5.2 Statistics Screen

® Repartition Screen HAAITIUIUVDI Average response time AL Average call length

Tavay °nm’rzuamxflwmu’mnumvmmmuunmmumﬂﬂs

AWINDOWS sy temIZicmd.exe - test -3n vat 12000
——==="Repartition fl:n:n

| Average Response Time Repartition

{
E B <-n< 18 ma : 1171 !
i 1@ ns <= n < 28 ms : ] |
! 28 ms <= n < 3@ ms : [ |
! 38 ms <= n < 18 ms : ]
i 48 ms <= n < 58 my : 2] |
S8 ms <= n < 180 ms : ]
188 ms <= n < 158 ms : -]
150 ms <= n ¢ 208 ns - 8
n > 208 ns : ]
. Average Call Length Repartition
8 <= n< 18 s 1184 i
10 ns (= n ¢ 58 ms : 54 :
E 5@ ms <= n < 188 ns : 13 '
i 100 ne <= n < 508 ns : 8 !
| 580 ns <= n < 1000 ns a ;
E 1088 ns <= n < 5008 ns : 8 [ i
i 5888 ms (= n ¢ 10008 as :
n 3= 12888 ns : a
:r‘*AA [+i-1=1/): Adjust rate ---- [g): Soft exit ---- [pl: Pause traffic ———-

gﬂn 53 Rep’%rtltlon Screen

® Variables Screen uﬂm%gmmﬁmﬂﬂu scenario ﬂmﬁ‘iz‘}gll’aflu regular

expression



87

2 ocadmingvista:-fsipp.2004-07-05

————————— remsmme e —ee=n== Varisbles: Screen --=<ac=s [1-4]: Change Scresn —
Action defined Per lNessage
=> Messoge|3] (Receive Massagye) [3) acrion(s) defined

==> action|0)] = Typell]l - where[Full MNsg] - chec - wvarld[l)

~~> action[1) = Type[l] - wherel[Full Msy] - ~heckIt - varId[2)

-=> actaon(Z) = Typel[l] - where|Header-Contact:| - checkIt[l] - varId[é]
Serted Varimble Liste :
=> Variable[l] setred regBxp [ ([0-3)(L, 3V 2 {31 (0-3]{1,3) [0-2]*)
=> Varieble|2] @ setted regExp({(0-2){L,2)\ }{3)10-9]1(1,3) [(0-917)
=> Yarimsble(é) : serted regBxpl.*]
—————— [+1-1*1/): Adjust rate ---- [q): Sofr exit --- [pl: Pause craffic -----
“ v

g‘ij‘?l 5.4 Variables Screen

o o s q’: o o
nazdmsumisadaaoiumsehiuvzdesaiaiulded XML Taonsdivuailas
[ = @ ] [ o’: F=} - [ a d a &
YAz aaINzsutazaenn 1l AniuAMIHIaUNS oLANA 1N LA INAITRI 953933
d? Ve 1 o s
JussnuaNuasalunsadialda XML file

4
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XML fidludadiesaoimse msldaudoudiazon  duiluidaduanumsalizdos
= ) dey o a a ﬂ " A ¥ = - ¢
niudumazieAnoIiaALarueAvaITImauedNa  nazdoansudaymeas vl
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ANy zyvougsvneiniims lgnuegiiomitanuuanaaludiums 15
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" A q v s o - ] ¥ ad wwy
msnumAe e Wanls asodsunlaouaniunsel 1dosmuimuiga 13



88

VIFUTUNIN

[1] RFC3261, “SIP : Session Initiation Protocol”, June 2002
[2] 3GPP TSG SSA, IP Multimedia Subsystem (IMS) — Stage2 (Release 5), TS 23.228 v.
5.4.1,2002-04.
[3] 3GPP TSG CN, Signaling Flows for the IP Multimedia Call Control Based on SIP and
SDP - Stage 3 (Release 5), TS 24.228 v. 2.0.2, 2002-03.

[4] 3GPP TSG CN, IP Multimedia Call Control Protocol Based on SIP and SDP - Stage 3
(Release 5), TS 24.229 v.2.0.1, 2002-03.

[5] Artech House, SIP Understanding the Session Initiation Protocol, second edition, 2004

[6] RFC1889, “RTP: A Transport Protocol for Real-Time Applications”, January 1996

[7] RFC2326, “Real Time Streaming Protocol (RTSP)”, April 1998

[8] RFC3015, “Megaco Protocol Version 1.0”, November 2000

[9] RFC2327, “Session Description Protocol”, April 1998

[T0]RFC3515, “The Session Initiation Protocol (SIP) Refer Method™, April 2003

[11]JRFC3265, “Session Initiation Protocol (SIP)-Specific Event Notification”, June 2002

[12]RFC3428, “Session Initiation Protocol (SIP) Extension for Instant Messaging”, December
2002

[13]RFC2976, “The SIP INFO Method”, October 2000

[14]RFC3262, “Reliability of Provisional Responses in the Session Initiation Protocol (SIP)”,
June 2002

[15]RFC3311, “The Session Initiation Protocol (SIP) UPDATE Mecthod”, September 2002

[16]“SIPp”, http://sipp.sourceforge.net/

[17]“Sipsak”, http://sipsak.org/

[18]“SIPbomber”, hitp://metalinkitd.com/eng/downloads/

[19]“SIPSTONE”, http://www sipstone.org/

[20]*“Winsock™, http://www.sockets.com/

[21]“PCRE”, PCRE - Perl Compatible Regular Expressions, http://www.pcre.org/

[22]“UNIXEm : UNIX Emulation Library for Win32",
http://synesis.com.au/software/unixem.html

[23]“VOCAL”, Vovida Open Communication Application Library, http://www.vovida.org/

[24]“Partysip”, The partysip SIP proxy server , http://www.nongnu.org/partysip/



MANUHIN



MANUIN N.

3I5M5 19 SIP Traffic Generator and Analyzer

.1 Help (Test -h)

test remote_host[:remote_port] [options]

Available options:

-bg

-p local port

-1 local ip

-d duration

-r rate (cps)

-nu number of user

-mu max_user

-UAS UAS 1P

-hold holding time

-sf filename

: Display version and copyright information.
: Launch the tool in background mode.

: Set the local port number. Default is a
random free port chosen by the system.

: Set the local IP address for 'Contact:’,
'Via:', and 'From:" headers. Default is
primary host IP address.

: Controls the length (in milliseconds) of
of calls. More precisely, this controls

the duration of 'pause’ instructions in

the scenario, if they do not have a
‘milliseconds’ section. Default value is 0,

: Set the call rate (in calls per seconds).
This value can be changed during test by
pressing ENTER. Default is 10.

: Set the number of user (UA#).

Default 1s 10.

: Set the maximum user (UA#).

Default is 10.

: Set the UAS [P address for 'Route:’ header
Default 1s 127.0.0.1.

: Set the holding time for calculating Erlang
Default 1s 5 sec

: Loads an alternate xml scenario file.
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-Sn name

-sd name

-t [uljun|tl|tn]

-trace_msg

-trace_stat

-stf file_name

-trace_err

-s service_name

To learn more about XML scenario syntax,
use the -sd option to dump embedded
scenarios. They contain all the necessary
help.
: Use a default scenario (embedded in
the SIP_ CGA executable). Available values
in this version:
'uac' : Standard SipStone UAC (default).
'uas’ : Simple UAS responder (UDP only).
‘regexp' : Standard SipStone UAC - with
regexp and variables.
: Dumps a default scenario (embeded in
the SIP CGA executable)
: Set the transport mode:
ul: UDP with one socket (default),
un: UDP with one socket per call,
tl: TCP with one socket,
tn: TCP with one socket per call.
It appears that you installed the
sippcomp.so pluggin. 2 additionnal
transport modes are avatilable:
cl: ul + compression,
cn: un + compression.
: Displays sent and received SIP messages in
sipp_messages.log
: Dumps all statistics in the <scenario_name.csv>
file. Use the '-h stat’ option for a detailed
description of the statistics file content.
: Set the file name to use to dump statistics
: Trace all unexpected messages in
sipp_errors.log.
: Set the username part of the resquest URI.

Default is 'service'.
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-f frequency . Set the statistics report frequency on screen
(in seconds). Default is 1.

-fd frequency . Set the statistics dump log report frequency
(in seconds). Default is 60.

-1 calls limit : Set the maximum number of simultancous
calls. Once this limit 1s reached, traffic
is decreased until the number of open calls
goes down. Default:

(3 * call duration (s) * rate).

-m calls : Stop the test and exit when 'calls' calls are
processed.
-mp local port : Set the local RTP echo port number. Default

1s none. RTP/UDP packets received on that
port are echoed to their sender.
-mi local rtp ip : Set the local IP address for RTP echo.

-nr : Disable retransmission in UDP mode.

Exit code:
Upon exit (on fatal error or when the number of asked calls (-m

option) is reached, SIP_ CGA exits with one of the following exit

code:
0: All calls were successtul
1: At least one call failed
99: Normal exit without calls processed
-1: Fatal error
Example:

Run with embedded server (uas) scenario:
test -sn uas
On the same host, run SIP CGA with embedded client (uac) scenario

test -sn uac 127.0.0.1
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¥ g ..
HazABIvuAuA0 I

<?xml version="1.0" encoding="ISO-8859-1" 7>

<scenario name="Basic Sipstone UAC">

HAZIVAIY

</scenario>

! a do w aa o
ﬂ]i]Q'ﬁ N.1 ATANTIVDALAZLDNNTUIN

Command | Attribute Description Example
<send> retrans g nl¥lu UuDP m'nfu Mrua <send retrans="500">
szuxﬁnaéué’z’u“lums Retranmission Ha 41781 500ms,
retransmission Iﬂuﬁ%ﬁmﬁ 1000ms, 2000ms, 4000ms,
retransmission ‘Vi‘lﬂilﬂ 2 ﬂ%& 8000ms, 16000ms 110z 32000ms
NOUVLUNIANNISG call ﬂxw]
vy ms
(Exponential Backoff Interval)
start rtd 'szuqm%:uﬁu%nna MAIN <send start rtd="true">
message )Na TaodnAeziSui | Guduiunamasin message
message 130 VDI scenario ﬁwgﬂﬁd
rtd NYATLIIN <send rtd="true"> HYAIIA
M990 message ﬁygﬂ’dld
lost 910930731 packet lost <send lost="10"> 10% U014
message ﬁ’ﬂzqﬁgﬂﬁd
<recv> response ‘3314’51(30\111']5 SIP message ﬁ'ﬂ <recv response="200">
code 215 SIP_CGA @Dan1351 SIP
message ﬁﬁ code = “200”
request 5:14’51ﬁmm'3 SIP message <recv response="ACK">

request oz'ls

SIP CGA f99mM3 “ACK” SIP

message
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Command | Attribute Description Example
) v
' 3/ o
optional 321)71 message NABINS iuumﬂu <recv response="100"
-4 . - ‘o 'Y ¥ o .
1H09 option A T uTuINAR 1451 | optional="true">
= '
s Record Route Set Lﬂ‘u NISINUAUE <recv response="100"
4
193 “Record-Route:” Y043 message | rrs="true">
40 Yo = ¥
7185 nazannsoSonldldiag
[Routes]
a o @ Yo a
start rid | 5219A5UAUIDNAMAIINTATY | <recv start_rtd="true"> 153
= A A g - Yo csy
message TavdnAvzisun message Tunaniie 145y message Y
L1370 YD scenario
rtd MyAYLIA <recv rtd="true"> NEAIIA
¥
Haqmn”lc?]’%’u message H
lost 110939731 packet lost <recv lost="10"> 10% ¥
Sy ve 2
message UN lﬂivil:gﬂ'ﬂ&
T
¥ 3o = a '
action 31 action a5y message U MDY regular expression

action
<recv response="200">
<action>
<ereg regexp="([0-
9]{1,3}\.){3}{0-9]{1,3}:[0-
9]*"
search_in="msg"
check it="true"
assign to="12"/>
</action>

</recv>
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Command Attribute Description Example
<sendCmd> <!/[CDATA[ n‘femﬁazgnﬁﬂﬂﬁ <sendCmd>
11> 3PCC SIP_CGA unz <![CDATA[
U52noudIY Call-ID Call-ID: [call id]
($1]
1>
</sendCmd>
<recvCmd> action 3%1) action sﬁa"lﬁ'%’u A1001 regular expression ‘ﬁ
command 12 1A51U91n SendCmd
<recvCmd>
<action
<ereg regexp="Content-
Type:.*"
search_in="msg"
assign_to="2"/>
</action>
</recvCmd>
<pause> milliseconds | 3%1) delay Tunuie ms <pause
drindi ez 14 milliseconds="5000"> 1@
AR5 1 —d 130M1291981 scenario i
command line W 5 U
<ResponseTimeRe | value P UM ms °§<’I <ResponseTimeRepartition
partition> Qﬂi%tﬁﬂ distribute 1381 | value="10, 20, 30"/> 1721

Tums reponse

VDINII response ITHN
distribute 11979 0-10ms,
10-20ms, 20-30ms g

1NN 30ms
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Command

Attribute

Description Example

<CallLengthRepa

rtition>

value

! ! &
23021 TUHU ms 20N <CallLengthRepartition

130 distribute 35021901 | value="10, 20, 30"/> 1301
Tums call VBIN5 response LN
distribute 114%349 0-10ms,
10-20ms, 20-30ms LD
1NN 30ms 2N
distribute 114934 0-10ms,
10-20ms, 20-30ms Lo

110131 30ms

A13190 0.2 aﬁﬁ‘U’t’N Key word mulu <SendCmd> 58113 <![CDATA[ uaz ]]>

Description

[service] service Qﬂf’fﬂn‘liﬂﬂ —s service name
[remote_ip] - Remote IP address fjn @4171910 command line
[remote port] | 5060 Remote IP address §n @317910 command line
[transport] | UDP ﬂ‘f’ua:jﬁumwmaﬁma‘;mn ~tfia TCP ¥38 UDP
[local ip) Primary host IP 18mnmisiiwes -i

address
[local port] Random 1&a1mnmsiines -p

[call number]

v " iy
. “ oA T G 1
ﬁju index uﬂmuﬁmﬂu 1 HAZVTINHVUNDE | ADNIT

¥
call UAAZAS 9

; 4
[call id] - 131 identifier VOLAAZNS call BIVLYN generate Taw
A ¥ ¢ = 33
SIP_CGA 193 %33zgn 1% lugainos “Call-ID
. . ,-3 "o ' = o ; &

[media_ip] - VUDYNUMNWITIVIADI NN —mi 114 local IP address
@IM3 RTP echo
Fd

[media port] | - YupgFuAINEIMeT N —mp 111 local RTP echo

g
port 11i31A1 default RTP/UDP packet 92 1451910

3
o

wosniluaz echo nauTildadda
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'default AR nrOh bR e ADescription

[last *]

{ @ wa ' o
[last_*] vzgnununon ulAdlemnneamesvoa
il 9o ﬂ o Y 9
message N 145 U1TU M1 message a0 oA
4
. o't ' @
message 91NN retransmission D UEAADS 1WA U
My 3 ' a
1318521 13ud2m1v04 [last_*] vzgniinime 1l uazi

o z ' - ' ar
BARDIHUYNTTYDYNAIWN MIVDINUIEYN [last_*]

o ' o & Y ¥ ™
Wuneqnu ¥19zdnald [CRLF] Wuduon

[field0-n]

S

1#Mof a9 CSV file NOUDN

[$n]

THNeAINIMIIBI@YVDIN5 Call n

[user id]

¥ i
A a - 1 L] 1 a o
ufazAse IaolimgagaognaIMIsNmes¥o —mu

5 ¥

d‘i = 1 7 [ 4:1' r
WD TATATDUNDVNUTHAUN 1 Twal

4 & 4 a 4
Lfluﬁmumwm user cﬁd%:muﬁumwmmumﬁ call

[UAS IP)

127.

a o & 4o '
0.0.1 IP address 493 SIP_CGA dndmilaimiauilug

A
aoes

Regular Expression

M3 1% regular expression il SIP CGA @0

¥ o - "
e yumilanInoly message 30 header ¥03 SIP wazmnuiu Piwomsldaulune

¥
Hul

o & b v 4
® asnasuNdIUHLIN Y message 130 header Y03 SIP UUATIN expression N

V
ADINIG

Regular expression ﬁgﬂi%iu SIP CGA Qnﬁum"lﬂu Posix Extended standard

(POSIX 1003.2)

M15190 0.3 Regular Ezpression

~ description

 Keyword | Default | |
5 = Y o [ . @
regexp None U339 regular expression nezlwdmsy matching N1 message )
header 11451
' £ "
search in | msg i2m a0 “msg” IW0 match NUN3 message LAY “hdr” IO match NU
. b
MWIZEIYDI header NAMUAMINTY
vd A - A v ' -~
header None v2 1¥nA0Iia search in Haulu “hdr” maha:umumm header N
Y
FAoINII
. Y ‘]:_‘] dw Y lfl '
check_it | false 910N true N3 call UIZHN mark 07 regexp 1 match
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Keyword : Default Bty g e % describtion

" a i a d o 4 '
assign_to | None | U359A 115 id(integer) n3indaavnsaantls id woldifumainms

; 4 A o - -
matching @amiianniniieenunldnionda1ddo [sn] Tavdi n Ao id

msaaman csv Iddanouensznitams call

115019 —inf file name ‘ﬁ command line Lﬁm‘hmsﬁuwmiﬂﬂu scenario Tﬂﬂﬁ
1uussﬁ'ﬂusﬂﬂvﬁ'msvuiﬁ’fanaﬁ%zém&u%xﬁ]mmuﬁﬁﬁu SEQUENTIAL  w30dqu
RANDOM HAQzUIsHATURUEAY 1 call miniu drinnndt 1 1819 . Wudady uasly

scenario @ uez14 [field0), [field1], ... 1u@ad1ana

scemnoxml
o X
v ‘IICDA‘I:I.I

1wITE sip: [se 218 [rexote ip]: E:mu_pom] 51P/2.0
Via: SIP/2.0/igfansport} [local ipi: [local port)

From: [fielddlf<sip:[field1lR[local ipl: [1Dcn1_po:l:]> ;tag=[call number]
To: sut <sip: service]@(remcWe ip|: [zemote porc)>
Call-ID: [call _id) T £ abase csv

Cseq: 1 INVITE

Contact: sip: [field1]@flocal ip]:

Hax-Forvards: 70

Subject: Performsnce Te

Centenc-Type: spplicaci
. Content-Length: 136

ocalml EQUENTIAL
arah:;sipphone32

Bob:sipphonel2

Fred:sipphone94

£

v=0
osuserl 53655765 2353681'63? m J:M 1275
§a=1"5 ¥ :

‘t=0.0 3 £
"c=IN'IP4 [media ipl e = =
< im=audio [media port) P-TPJLW Rtoe o

arrcpmap: 0 PCIEI/ 2000 3 5

1>
</ sand>

P < P '
gﬂﬂ n.1 N15A3A1910 €SV Tanouanszna1ans call
1.3 Traffic Control

3 " Y Vv Y Y | cjg
AWIDAIANITUINNT call TusznIams 1san1ad0 key Asao il

° WUBATING call B 1

° . AnDMNIING call DN 1

° = UBATING call B0 10

° ANDATINIG call DN 1

e p Myans call HIN3517 1HATIBIUNTEIINT call i‘hgﬁmfum%’méum

¥
Y

a "o o ar =4 J
® Q unNLanNNIg call LAVITOIUNTENING call ﬂ%quuuumnﬁum




1.4 Screen

annsonlasugduuumsuaaina lddromsna key ‘1°, 2, *3° uag 4’

® Key ‘1’ Scenario Screen B4 call flow Y94 scenario uuuawanaﬁﬁ1

® Key ‘2’ Statistics Screen uaasadananlasutailuaesdiu drmusnfoatng

k] WINDOWS\$ystemIZicmd.ewe: - Lest 50 wac 127.0.64

==l . a4 —

foomTmmm———————e—eeeeee—w §cenario Scre

| Call-rate(length) Port
10 cps<@ n3) 5861

on —-——--oe [1-41: Changs Scroen — =
Total-time Total-calls Remo (13
331 1270, n 1:5868CUDP)

|
| 18 new calls during 1.80@ s riod
| @ concurrent calls (linit Jﬂr
| 8 out-of-call msg (dizcarded)

1 open sochets

1 ms scheduler resolution
Peak was 30 calls, after 4 s

MHeszages Retrans Timeout Unexpected-Msg
931 L]

a
2 a
931 ] a
231 a a
931 1]
! M1 1] a
288 (—-——- 331 8 a &Y
----- [+i-imi/): Adjust rate ---- [q): Soft exit ---- [pl: Pause traffic ———--

L)

gﬂﬁ 0.2 Scenario Screen
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=

\Hm

SuMs call usn  daumdameaadanwzlugnaridmu Tasauisosivun

1 ¥ a 4 .
32919071 JAAWAINITINADS —f 910 command line

Rl \WINDOWS s pstem32\omd.exce - Lest -4n ua 127881 -

[
To—mem—sse—ss—————————————— Statistics Screen
Start Time 2997-83-82 28:21:19
i 2897-83-82 20:21:59 D‘

¢ 2967-8)-82 28:22:9@

[1-4): Change Screen -——

: Last Reset Time
| Current Time

S

Counter Name

. Elapzed Tine

Call Rate 1 18.908 cps ! 9.562 cps
T
i Incoming call created | L 4 -]

L OutGoing call created | i@ i 3n

} Tetal Call created H ' 391

| Current Call i a 1
________________________________ S o
: Successful call ' 18 ' I

Failed call a 'y

Failed rate H a.880 i 1.888
N A e e e e

| Respanse Time
| Call Length
b g - - e

13 Penmﬂ: un]ua

i Cumulative value
-

| 29:88:01:800

| PO:90:00:pBB
| BR:Pa:ea:ene

| HB:BA:40:890

| PO:80:20:8080
| BA:88:80:903

| e e L B
| H 18,009 10. 800
i Holding Time 1 5000 1 5.000
i Erlangf 58.908 47.811 H
| ErlangB ' 0805 8.796 |
ErlangC 1 34.123 32.038
Re--== [el-I=1/1: AdJust rate ——- [ql: Soft exit —--- (pl: Pause traffic —— |

gﬂﬁ .3 Statistics Screen

® Key ‘3" Repartition Screen L@AINITNIZTIIUAIVD response timellny

P % .
10N '§$l_l‘uh°lu scenario

call length
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amd.exe - test —n uac 12780.8 «
-- Repartition Screen
verage Response Time Repartition

: Changa Scresn —- .

| Auerage Call Length Repartition

B ms (=n < 18 ns = 1171
18 ms (= n ¢ 20 m3 : L]
20 m3 (- n ¢ 3@ ms
3B me (= n < 48 ma a
48 ms <= on < 58 ms @ |
58 ms (= n < 180 ms : a I
108 m3 <- n < 158 ms a i
15@ m3 (= n ¢ 208 ms : ] :
| n e 208 ne L] |
1
|
1]

B ms (=n ¢ 10 ms : 1184 !
18 m3 <= n ¢ 50 ms : 54 .
S8 ms (= n < 100 ms : 13
188 ms <= n ¢ 500 m3 : ]
588 ms <= n < 1088 ms : ]
1800 n: <= n < 5809 R : 2 Iy !
5088 ms (= n ¢ 1AP0H0 ms 2 _\1
A= 10000 ms : ) J!
|EEREOE [e1-1=1/): Adjust rate ---- [q): Boft exit ---- [pl: Pause traffic -— i

gﬂﬁ .4 Repartition Screen

=1

Key ‘4> Variables Screen uﬁm%gmmﬁauﬂﬂu scenario AWHszYy Bluy regular

a

expression

Change Screen --

Accion defined Per Hessage

=> Message[3] (Peceive Message) - [3] mcticnis) defined
==* mcrion|0] = Typallj - where[Full Msy] — checkTtil] - varld([1l]
-=> actionfl] = Type(l] - where{Full Msg] - checkIt{l] - varId|Z}
--> action(2] = Type(l] - vhere[Hesder-Tontact:} - checkIt(l] - varId(€)

Sevvad Variablae Lisce
Varimble[l]
Jariabla(2]
=> Variable[6]

mectetl LAEIRAP:
1 : -
gﬂ'ﬁ N.5 Variables Screen

1€3)10-9141,3): 10-2]"]
313)10-9112,3) 10-2) 7]

exit —--- [p]: Fause traffic -----
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SIP_CGA : SIP Call Generator and Analyzer
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- 1]
unaaua
Fnapaduaimasiuazau lawaiduTlsuniuil¥
- - - Tl -
audmiunadeuszAninmues SIP server uazgUnigiAngi
- ¥ & . ¥ a v s oA ¥
Mordns Fallsunsuezdianaaounisd Wudeuduidaiinig 14
. v ) Yya W ¥ - A
nuimnnng 14 TasfitinnulndifoatunislFausimie
aunseadRanunItiwe ldaaudeants uaziinig
JnTvisumAmaiinaiuINnIINAaedlA Maildnasadianiois
S E 4
woilazeulawe A iimswanndouinen sipp iy open
source udrhimsmeinniniimanuudunsidninuu
- s Ty - . - -
Julard  Fedaldmuarumuisa i 1dlndifesiumnsgu
vosdmnnvuazlfannsosiansaoumsaiiludldnarwgauld
4 N P . a
Falsunsudmivnagsuduniudi iansoild  Taofienms
afuilizebnedadnuuzmsl¥auves  SIP.CGA  Aumniaves
- - A - -
sIP_CGA TaonfSsuisuduTsunsudug msvauuazdnyuzns
avesdwangluldsunsy waminaaenii ) 1Fnuess uaz

dugamoieasduaninnisnaas ni i
fdifiy : SIP, Aeadtnuesaei, sulawed, Uszdninm, sipp

Abstract

SIP Call Generator and Analyzer is used for testing SIP
server and analysing its performance. It can emulate almost every real
situations. SIP tester SIP_CGA is developed on SIPp which is an open
source program which running on Linux system and ported to run on
Windows XP. SIP_CGA has been improved 1o comply with SIP
standard and emulate multiuser situations that other programs can not.
This paper explains how to use SIP_CGA, its specification by
comparing with other similar programs, its structure and development.

Experimantal results are shown and concluded

Keywords : SIP, Call Generator, Analyzer, performance, SIPp

1. unii

11199910013 19990 VoIP (Voice Over 1p) Adaduiiiou
um'umumnf;uluﬂwﬁu uaz SIP (Session Initiation Protocol)
RFC3261 (1] miilu IETF Tdi]nﬂnaﬁr’nuuaz_]uuéuunuwﬁm%’um
woidamivanuasada,  uflwiasimoyasuveants
ﬁnﬁiaz‘}amwmrjﬂamsju a1 sip i veuiwavesmsIFau
'unaunuwﬁlﬁu'hi'lﬁﬁnng'mn1:ﬁm_tgam|r'\‘uasﬁnfu uAdavoy
vourva I runinlFouiudaladiidod1en 1R (naroilu tnstant
Messaging 138 Presence) wazlull 2000 lf‘l.l 3GPP (Third Generation
Partnership Program) 181014 stp terdiuTus Innoavasudmiy
in3ovioTunid lof lugnaius (3GPP Release 5) (21, (3], [4]

gufude sip dufimlFousunndy uduiiezdos
findeailof l¥dmiumamounnuansondedsz@ninmlums
¥1aN1B3 SIP server unzinTov o Fanifuq 1§ el
nm';qrhms1ﬁmn's'ﬁiw]1ﬂz1mmmui'uhmupflinu'lﬁumi':u
wazilszaninmlumsWauveansazdlfuniu unziit
Innidsilmienszdatuludumg 1 s flyminevia
madnnlszAninimveanioviuiiygania 33 SIP Call Generator
and Analyzer F;ﬂugj'luﬂtqﬁufuﬁ'n'l:ilﬁu'lﬂmummpu RFC3261
dnIng himunsodreani lfauiunarng Aldouluvuziin
fuld wazliannsofseimsaamndade 1 audummien
Fondldmmid Wademmiald sutandosdeidningezeg
Tussunljiamsiudlugiingndas Tanrsiesi SIP Call Generator
and Analyzer minnlfuuszunlfiamsidhiuladie waxi
anummnsoiszafaindiianieanumsainn e iy

aunnAiue  uaziianumiiounieafiondafunslFausiag v

nniqa
av dad v -
2.1 unneIvAAMATHUTUVAVDI S]P_CGA
2.1 ué‘nm'iﬁmuﬁ']q"hlﬂaa SIP Call Generator and Analyzer
4 4
SIP Call Generator and Analyzer tilunioaiionlglunts

adnifaiuomnnues sie adowdlumsiaoeindlunisly

malszyuirnnismadmanssulvivi afafi 28 (EECON-28) 20-21 AR 2548 UMIINGIAUEITUMIAAS
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CP007



214910 SIP phone §1UULN maithinmageulszanininves
WidnainTovounioviw Waz NS B aHAGHE AR UDIN
ﬂmumsni’v‘;tr‘fwf;uv 1N SIP Call Generator and Analyzer ﬁh’ﬂumi
mnauﬁ'ur] dehhluinlyanlnseianeg wiomolsuuAds
AnieoiAlY U 810veIn1sw REGISTER uraznirimsez

3 s 2 di w
duilns dl¥Aasexiings REGISTER  mnanauniiie W

o~ A

mzrufue e iy waziiaTatdiaduaz eror M308AATIAIL
o d d da 4 4 . - .

Jumarvswdndaitiaiuiodmua gl s duueansn

REGISTER uazi1MUAIIMIUYDINIG retransmission Y83 REGISTER

d o A 'y v d
LANLAAILBATENTING faw ﬂ‘hJ dusa

Bl
SIP Cail Generator

and Analyzer

SIP Call Generator

and Analyzer
jﬂﬁ 1 MIN1UYDI SIP Call Generator and Analyzer

3n71fie SIP Call Generator %4 2 @2 vxiim3 TARoUTY
4 . ¥ » é PO a0
ammanunisanldimuall Taoiimsdemsiudnuaiodioaig

Taoiil SIP server Whudszmuanunisdeasuiailudniuny

2.2 minfSoumovnaianiaveahlsunsy
Minsnfsuivunumnianuanninizuin

sip €A dulisunsuduqitiod  viebins i numnifiauyes

uazTsunsy TaoTusunsuininnuBowitouiaai

1.  SIPp1.0(SP)[5]

2. Sipbomber 0.7 (SB) [6]

Sipsak 0.8.12(SS) [7)
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Transport
GuI 4
Annuaia v v v

2 & ¢ g s 4wy 4 o
Waiimsdainifiai SIP server 31 TdmmizwauAnin
wwdioan  diuveaadnafadluaninoivowaaz Tsunsudail
Pymagisuiiiad hinsumie hithanass Mmldanwannsoly
: yik s P %
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3. msvisnnldsunsiazdnuznsiinu

v o T 4 :
dmsumavamiu @i Tdsunsudo sipp 83U 1.0
v - 4 . "
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vusznlianisdyndaszna
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Terminal Fas v Iminnwoi nuazudlumudAuan
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Abstract

SIP Call Generator and Analyzer (SIP_CGA) is used
for testing SIP server and analysing its performance. It
can emulate almost every real situations. SIP_CGA is
developed on SIPp, which is an opensource running on
Linux system, and ported to run on Windows XP. In
addition, SIP_CGA has been improved to comply with
SIP standard and emulate multiuser situations that other
programs can not. This paper explains how to use
SIP_CGA, its specification by comparing with other
similar programs, its structure and development.

Key Words: SIP, Call Generator, Analyzer, performance,
SiPp

1. Introduction

From using VolP (Voice Over IP) is more popular
now. SIP (Session Initiation Protocol) RFC3261 [1] is an
IETF application layer control protocol for creating,
modifying and terminating sessions with one or more
participants.

In the panorama of protocols for IP telephony, SIP is
not the only possible choice. For instance, TTU-T H.323 is
an alternative candidate. However, SIP has recently
gained the increasing interest of universities,
standardization organizations and companies. One of the
main drivers for this fact has been the decision of 3GPP
(Third Generation Partnership Program) that, in the year
2000, has sclected SIP as call control protocol for 3G
IPbased mobile networks (3GPP Release 5) [2], {3], [4].
The SIP protocol enables a wide range of applications
ranging from Multimedia over IP to Instant Messaging,
Presence, and Rich Calls.

From many more SIP users, this 1s necessary to have a
testing performance tool for SIP server and network. This
tool will be useful for setting SIP message parameter to
support increased users and to increased each user’s
performance. This tool will analyze the problem that
maybe happen in difference paths. For example,
bottleneck in network. Many existent SIP Call Generator
and Analyzer don’t comply with RFC3261 standard and
can not emulate multiuser. Furthermore they can not

create and send SIP message from one to another user
pass through SIP proxy correctly. Almost of them run on
Unix System. So, we would have a SIP Call Generator
and Analyzer can be run on Windows, can emulate
multiuser , comply with standard, tester can create his/her
situations and similar real using.

This paper is organized as follows. Section 2 shows
related works and specification of SIP_CGA, our
development of SIP_CGA is described in section 3.
Experimental results are discussed and concluded in
section 4 and 5, respectively.

2. Related works and specification of
SIP_CGA
2.1 Related works

SIP Call Generator and Analyzer is the tool for create
and send many packets of SIP message. Emulate large
SIP phone users for testing performance of SIP server and
network, analyse and show the result of generating many
STP packets in each situation.

5IP Call Gegerator
and Amalyzer

SIP Call Generator

ad Analyzer

Figure 1. SIP Call Generator and Analyzer
general work flow
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The result of generating will be useful for setting the
parameter of SIP message and identify to the problem.
Example parameter is expiration (“Expire:” in SIP
header) of REGISTER method, frequency of sending
REGISTER packet for each user and the number of
retransmission packet when REGISTER method is
unsuccess.This figure show 2 SIP Call Generator and
Analyzer have request and respond between them.
FEmulate the situation follow tester command. They
communicate across network use SIP  server s
coordinator.

2.2 Specification of SIP_CGA
This comparison will show the specification between
SIP_CGA and other programs. Those programs are
1. SIPp 1.0 (SP) [5]
2.Sipbomber 0.7 (SB) [6]
3.Sipsak 0.8.12 (8S) [7]

Table 1. SIP_CGA vs others

Specificati Sp SB SS Ours
on

Language C/C++ Java C++ C/C++ |

Platform Linux Redhat9 | Linux Windows

Generate v v v v

many

packet

Test v v 4

between

UAC and

UAS

Create v v v

situation

Send Some Some Some Some

packets packets | packets | packets packets

through SI1P

proxy

Emulate v

Multiuser

Transport TCP/ TCP/ uUDP TCP/UDP

layer uUDP ubDP

protocol

GUI v

Calculate e s v

Statistic

SIP header format of cach program still has problems
now. Then sending SIP message from one UA to the
another through SIP server can not do correctly. For
instance, SIP header in Sipsak does not have ROUTE
field then Sipsak can not send INVITE messages through
SIP server but can send direct between UAC and UAS.
Sipbomber has been developed for test  the

implementation of SIP server only. Not for test between
UA.
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3. Development of SIP_CGA

SIP_CGA has been developed from SIPp version 1.0
which is a C/C++ opensource program and run on Linux
system in Redhat family in shell terminal. So we ported
SIPp to run on WindowsXP in command prompt by using
Microsoft Visual C++ version 6 service pack 5. And we
also added other abilities to it for work comply with
RFC3261 more too.

SIPp is the opensource that includes a few basic
SIPSTONE -> user agent scenarios (UAC and UAS) and
establishes and releases multiple calls with INVITE and
BYE methods. SIPSTONE has developed by Columbia
University and Ubiquity who are SIP creator and push
SIP into standard.

We add ability to it for emulating SIP multiuser like
many user have large usages instead of only one user have
large usages. We develop it to work comply with
RFC3261 more and add scenario XML files that emulate
multiuser situation have calling through SIP proxy instead
calling only between UAC and UAS (not pass SIP proxy).

3.1 Porting from Linux to Windows
We change Linux’s libraries to Windows's libraries :
1. from unix SOCKET to WINSOCK.

. 2. related fields about Regular Expression use PCRE

(Perl-Compatible Regular Expression library).

3. Use UnixEm (Synesis Software UNIX emulation for
Win32) instead of unix C/C++ command that only
have in unix.

And correct source code that can not find library for
using instead, by add C/C++ function, Struct, Class and
change its command for running on Windows correctly.

3.2 Main program structure

Default Scenano/ XML

Scenario file
command
1 Convert
Command parser Memory

Y

prompt input >

y Sending packet

input rommand
——» Keyboard Traffic
thread thread
command l Received pacqu
Display result Statistic
i Calculator
esult
l Stat traffic

External file

Figure 2. main program structure of SIP_CGA
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1. Command prompt input — receive command from the First, we run SIP_CGA on PC to register as SIP users

argument after program name. Example : test —sf and run it again on another PC for register as another SIP
register.xml 161.246.5.203 means load scenario from users. Second, stop send REGISTER packets to VOCAL
register xml and generate packet and send to SIP when register complete both 2 PCs and all users. Final,
server locate at 161.246.5.203. use SIP_CGA on first PC generate INVITE packets to

2. Parser — read the scenario from XML file or default SIP users which register on another PC. We generate
scenario in sclf program and convert it into memory INVITE message with rate 10 calls per sccond. So, one
for generating and sending in next order. user will be invited every 5 seconds or in one second

3. Keyboard thread — receive command from keyboard period will have 10 users be invited. Finally after register
when program is running for difference display result complete, SIP_CGA will wait for 5 seconds and send
and for setting generating’s parameter. BYE message to close connection. Generated packet look

4. Traffic thread — control sending and receiving SIP like have been sent form CISCO SIP phone that
messages. Adjust sending and recciving follow to appropriate with VOCAL. Sece figure 4 for INVITE
created scenario. situation packet flow.

5. Statistic Calculator — store the result from testing, This figure 3 show INVITE call flow after both 2
calculate it and display on screen or dump stat to file. SIP_CGAs registered to VOCAL already complete. Our
And can store all packets which are happened from experiment base on this call flow.
genemting [00 T Syt Ecenaris e . -4z C.hlh.l Ecreen -

6. Display — Display all stat and traffic result from CallpateClamutny  Fere l--;g ;;- Torkicalls Remotebore 01 T

gcnerallng on screen. 18 new calls during 1. r 9 ms ccheduler reselution
51 concurrent calls clu.u 158> Peak was 56 calls, after 48 3
8 out-of-call mag (discarded)
1 open cocksts

4. Experimental results [ —— S A S
We test STP_CGA with VOCAL [9] as SIP server. We !

use SIP_CGA to emulate INVITE (call) situation between

50 SIP phones.

w
a
=
or sess

(p): Pause traffic —

[e:-imi/): Adjust rate —— (ql: Sofc exit

Figure 4. Status screen of SIP_CGA (INVITING)

~ [1-41: Change Screea -

Scenario Screea

VOCAL

Port Total-time Total calls Transport
SBE1 66.88 3 545 UP
NVIT T ey - o dat ie
: > ey Bl N oy o S o T
1 open sec)
100 Trying Metsages Rotrans [lmeout Unawpected-feg
> IMITE 545 ] L]
INVITE < 188 545 []
L < 134 545 L]
- $ > hox Ewp e H n .
= 100 Trying
- et . ¢
e = tpp farwer
- 180 Ringng
-«
_,  1ECRinging Figure 5. Status screen of SIP_CGA (INVITED)
200 OK
g Counter Mame 1 Periodic value ! Cumulative value
- 200 0K Elapoed Time 1 98:80:01:001 1 86:83:01:070
A Call Rate 1 9.998 cps 1 9.9% cps
=
ACK - Incoming call created | 8 H °
=
BYE OutCoing call created i 18 3 1810
> BYE Total Call creatsd H . 1 1510
o Current Call ' -183 1
—af mox Succezzful call 1 7 1 1665
w0k R o4 o ¢ B W
-4
Razponza Tirme 1 BH:RHA:A4: BB | BE:89:81:519
Call Langth 1 B8:88:12:288 | 88:88:87:711
Figure 3. INVITE call flow between two SIP_CGAs Figure 6. Summary screen of SIP_CGA
INVITING and INVITED (INVITING)
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For summary screen of INVITED side is same
INVITING side. Up to scenario on both sides that how to
request and response between them.

Figure 3, 5, 6 can show characteristic of request and
response between inviter and invited by display on screen
in real-time by refresh the result every second.

In Using SIP_CGA we found that the memory usage
for PC which have run SIP_CGA will be increase by size
of waiting message queue and increase by linear constant.
It means that when SIP_CGA INVITING side generate
and send packets to VOCAL or INVITED, and them do
not reply with response packets in time, SIP_CGA which
start INVITE will use memory more for waiting response
packets that expect receive. Average 32 KBs per 10
waiting packets in INVITE situation.

3650
3600 -
3550 -

Memory Usage (KB)

...JQ I I A A N“Q

waiting messages

Figure 7. SIP_CGA memory usage vs number of
waiting messages

5. Conclusion

This paper presents development of SIP_CGA : SIP
Call Generator and Analyzer. SIP_CGA has developed
from SIPp which is an opensorce. Refer to testing result
found that STP_CGA has ability to generate SIP packets
nearly RFC3261 that not inferiorer than other programs
and can run on Windows. SIP_CGA can emulate large
multiuser as many SIP phones while other opensoruce
programs can not. SIP_CGA has flexibility in usage,
tester can create his/her situation by XML file. Also its
memory usage is not a problem because increase by linear
constant. If SIP_CGA is developed continually to work
under GUI (Graffic User Interface), it will easy to use and
understand more. Develop it to fully work comply with
RFC3261 standardis very good for test performance of
SIP server and network when have many users. SIP_CGA
will can emulate SIP packets almost real usage and can
adjust SIP message parameter more easily.
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