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NOTICE

The Specilication is protected by copyright and the information described therein may be profected by one or
more LS, patents. foreign patents, or pending applications. Except as provided wider the following license, o
part of the Specification oy be reproduced nany foom by any means without the prioc written authorzzation of
the Specification Lead and iz licensors, if any. Aoy use of the Specification and the information described
therein will be governed by the terms and conditions of this lkeense and the Export Condrel Guidelies as sei
forth in the Terma of Use on the Sun website. By viewing, downoleading or otherwize copying the Specification,
vou agree that vou have read. understood, and will comply with all of the terms and conditions set fosth hevein

The Specilication Lesd hereby grants vou a fullv-paid, non-exclusive. non-transferable. worldwide, linited
license {withoul te right 1o sublicense), under the Specification Lead's intellectual propenty rights that ane essen-
tial 1o practice the Specification, 0 inernally practice the Specilication For the purpose of designing and devel-
oping vour Java applets and applications intended (o run on the Java platform or creating a clean room
implementation of the Specification that: (1) includes a complete implemeniation of the curment version of the
Specification, without subsetling o supersetting: (i1 implements all of the interfaces and functionality of the
Specilication withow subsstting or supersetting: (i) incledes a complete implementation of aov optional com-
ponents (as delined by the Specification} which vou choose to implement, withoul subseiling of supersetling: (v}
implements all of the imterfaces and functionality of such optional components, withouwt subseiling or supersel-
ting: (v) does not add any additional packages, closses or interfiaces to the "fava.* or "javax.*" packages or sub-
packages or other packages defined by the Specification, (vi) satizfies all testing requirements available froo the
Specilication Lead relating 1o the most recently published version of the Specification six (6 months prios o any
release of the clean room implementation or upgrade theseto:, (vii) does ot derive from any of the Specification
Lead's source code or binary code materials; and {viii} does oot include any of the Specification Lead's source
code of bnany code materials withoul an appropriate and separate license from the Specification Lead. The Spec-
ification contains the progrietary information of the Specilication Lead and may anly be used in accordance with
the leense tenms sed forth herein. This license will termuinate immediately without notice lrom the Specification
Lezad if vou Gail to comply with any provizion of this license. Upon termination or expiration of this license, you
must cease wse of or destroy the Specilication.

TRADEMARKS

M pight. title, or intesest in or o any rademarks, service marks, or trade mmes of Sun or Sun's licensors, the
Specilication Lead or the Specilication Lead's licensors is granted heseundes. Sun, Sun Microsyvstems., the Sun
logo., Java, JAIN, and the Java Coffee Cup logo are irademarks or registered trademarks of Sun Microsy stems,
lree. i the 105 and sther countries.

DISCLATMER OF WARRANTIES

THE SPECIFICATION IS PROVIDED "AS [8° AND 1S EXPERIMENTAL AND MAY CONTAIN DEFECTS
OR DEFICIENCIES WHICH CANMOT O WILL NOT BE CORRECTED BY THE SPECIFICATTORN
LEAD. THE SPECIFICATION LEAD MAKES MO REPRESENTATIONS OR WARRANTIES, EITHER
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EXPRESS OR [MPLIED, INCLUDIMNG BUT BOT LIMITED TO, WARRANTIES OF MERCHANTARILITY.
FITHESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT THAT THE CONTENTS OF THE
SPECIFICATION ARE SUITABLE FOR ANY PURPOSE OR THAT ANY PRACTICE OR IMPLEMENTA-
THR OF SUCH COWNTENTS WILL MOT INFRINGE ANY THIRD PARTY PATENTS, COPYRIGHTS,
TRADE SECRETS OR OTHER RIGHTS. This document does not pepresent any sommitment to releasze o
implement any portica of the Specilication m any product.

THE SFECIFICATION COULD INCLUDE TECHMICAL INACCURACIES OR TYPOGRAPHICAL
ERRCHRS. CHANGES ARE PERICINCALLY ADDED TO THE INFORMATION THEREIN, THESE
CHAMGES WILL BE INCORPORATED INTCO NEW VERSIONS OF THE SPECIFICATION, IF ANY. THE
SPECIFICATION LEAD MAY MAKE IMPROVEMENTS ANDVOR CHANGES TO THE FRODUCT(S)
ANIDVOR THE PROGRARM(2) DESCRIBED [N THE SPECIFICATION AT ANY TIME. Any use of such
changes inthe Specification will be govemed by the then-current license for he applicable version of the Speci-
fecation.

LIMITATION OF LIABILITY

TOTHE EXTERNT MOT PROHIBITED BY LAW, IM NCO EVENT WILL THE SPECIFICATION LEAD OR
[T5 LICENSORS BE LIABLE FOR ANY DAMAGES, INCLUDIMG WITHOUT LIMITATION, LOST REV-
EMUE, PROFITS OR DATA, OR FOR SPECIAL, INDIRECT, COMSECQUENTIAL, INCIDERNTAL CH PLINI-
TIVE DAMAGES, HOWEVER CAUSED AND REGARDLESS OF THE THECORY OF LIABILITY,
ARISIMG OUT OF OR RELATED TO ANY FURNISHING, PRACTICTNG, MODIFYING OR ANY LISE OF
THE SPECIFICATION, EVEN 1IF THE SPECIFICATION LEAD ANDMAOR ITS LICEMNSORS HAVE BEEN
ADVISED OF THE POSSIBILITY OF SUCH DARMAGES.

You will indemnify, lald barmless, and defend the Specification Lead and its licensars from any claims arising
of resulting from: (1) vour use of the Specification; (i) the use or distribution of vour Java application, applet
andfor clean room implementation; andfor (i} any claims that later versions of releases of any Specification fur-
mished o vou are incompatible with the Specification provided 1o you under this Leense.

RESTRICTED RIGHTS LEGEND

[F this Software i being acquired by or on behalfl of the U5, Government o by a 115, Government prime oon-
tractor or subcontracton (at any ter), then the Government's oights in the Sofitware and accompanying documen-
tation shall be cnly as set forth in this license, this iz n accordance with 48 CFH. 2277201 through 227 7H02-4
{for Department of Defense (Dol¥) scquizsitions) and with 42 CFR. 2100 and 12212 {for non-Deld scoquisi-
FEITVEY

REPORT

You may wish (o report any ambiguilies, inconsistencies of inaccuracies vou may find in connection with your
evaluation of the Specification {"Feedback™). To the extent that vou provide the Specification Lead wath any
Feedback, vou hereby: (1 agree that such Feedback iz provided on a npon-proprictary and non-confdential basis,
and ity grant the Specilication Lead o perpetual, non-exclusive, worldwide, fully paid-up, ievocable license,
with the right 1o sublicense through multiple levels of sublicensees, o imcorporate, disclose, and use without Lim-
itation the Feedback for any purpose related o the Specilication and fuure versions, implementations. and test
suites theneal,
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1.

SIP Session Initiation Protocol IP / /

IP
SIP Serviet API
SIP
Java API

1.1. SIP Servlet API

SIP Servlet API
1 SIP SIP Serviet API

UAC UAS Proxy SIP
1 / /Cseg/Call-1D/Via
1 Web/ /
1
XML deployment descriptor

1 (request) (response)
1
1.2. SIP Servlet

SIP Java SIP SIP

SIP Java
SIP Java Java SIP
SIP SIP
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1.3. SIP Servlet

SIP

SIP API
SIP

SIP SIP IP
SIP ubP TCP
TLS SCTP

Java 2 Standard
Edition1.2 J2SE  Java 2 Enterprise Edition1.3(J2EE) Java 2

Thread
1.4. HTTP Servlet API
Java Servlet API Java Servlet [Serviet API] javax.servlet
HTTP javax.servlet.http
“Servlet API” HTTP “HTTP Servlet API” SIP Servlet API
Servlet API HTTP Servlet API javax.servlet.sip
SIP javax.servlet  javax.servlet.sip
SIP Servlet Java Servlet SIP Servlet API
Java Servlet HTTP SIP
SIP HTTP Web

Servlet

1.4.1. HTTP Servlet API
SIP HTTP
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1 HTTP Servlet HTTP HTTP
SIP
I HTTP  SIP peer-to-peer Web
SIP
“incoming call” BYE
“wakeup-call”
INVITE
NOTIFY (B2BUA)
SIP SIP
Servlet API
Servlet API SIP Servlet API
1 Ixx
|
|
|
1.4.1.1. Servlet.service()
SIP Servlet API Servlet API HTTP Servlet API

SIP
javax.servlet.Servlet

service

void service(ServletRequest request, ServletResponse response);

HTTP SIP
SIP request  response null
response null

request null

SIP

1.4.1.2.
HTTP API SIP Servlet API
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1.4.1.3.
HTTP Servlet A

1.4.2.
SIP Servlet API

B2BUA

Pl

HTTP Serviet API

SIP  HTTP
SIP/HTTP
1.5.
1.5.1.
SIP SIP
URI
1. sip:bob@example.com
Servlet
2. SIP

callee SIP URI

200 OK

200 OK
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1.5.2. Servlet
SIP

[SIMPLE]

CSBNA
(caller)
Web
Subscribe
1 CSBNA

(callee)

URL

PCC
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FICURE 1. Call Flow for the CSBNA Application.
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3.
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Web browser
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(1) INVITE
M (2 INVITE
(3100 Trying
(5) 302 Rediract |gr56 Busy
(B) ACK
(T1ACK
(8) HTTP GET o
(D) 200 OK
{10y HTTP POET]
{11) SUBSCRIBE
(12) 200 OK
(13) 200 OK
(14) NOTIFY
(16) INVITE 2 RS
" (17) 200 OK
18) ACK
(19) INVITE
{20) 200 OK
i (217 INVITE
(22) 200 OK
# (23) ACK
(24) ACK i
wﬁ
(251 BYE
(28] BYE
{27 200 0K
¥ (28) 200 OK
CSBNA
INVITE SIP/HTTP
B2BUA INVITE
SIP UA INVITE

486 Busy Here

302 Temporarily Unavalable

URL

SIP

UA

UA 302

CSBNA

sIp
ACK
HTTP
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9. HTTP CSBNA
10. Web Submit
11. SIP SUBSCRIBE
12. SIP UA
13.HTTP CSBNA
Web
14. UA SIP
15. CSBNA NOTIFY 200 OK
USUBSCRIBE
16-24. PCC
RTP
25-28.
5
SipSession

HttpSessiion
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2.

SIP
2.1.

11
2.2.
SIP
UA
2.2.1.
SIP
SipSession SipSession
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INVITE BYE

getApplicationSession  getSession

SIP

SipSession

2.2.2.

SIP

24.1

INVITE
BYE

8.1

INVITE
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A INVITE

SipSession

SipSession

SipSession

2.3.

SipSession

SipApplicationSession

2.4.

SIP

2.4.1.
SIP Servlet API

B B
INVITE A BYE B
8.2.8
SIP
10.2.3
SipSession
SipSession
call-screening call-forwarding
INVITE
SIP
[SERL]
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SIP
2.4.2.
SIP
A B
A
B
B
A SIP SIP Servlet API
forking

INVITE

2.4.3.
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B A
SIP
SIP
Max-Forwards 8.2.9
Max-Forawards 483(Too Many Hops)
2.4.4.
Servlet API
SIP Servlet API
SIP Servlet API
2.5.
151
(LS) OCS OCS
OCSs
2 INVITE
(app, as, ss) app
as SipSession  ss
FIGURE 2. Example of Applicatlon Compositlon.
SIF servlet container
IMWVITE di 0cs 1
INVITE ‘__,.,/"&TE’
-— M LS
200 MYITE d2
; INVITE d2
200 0Cs 2

200
1. INVITE INVITE SIP

INVITE
2. LS LS (LS, asl, ssl)
3. LS dli d2
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10.

11.

12.

13.

14.

OCS
INVITE d1 (OCS, as2, ss2) INVITE d2
(OCS, as3, ss3) 0OCs
URI  dl1/d2
OCS 403 Forbidden
403
LS
OCS d2
URI
INVITE d2 INVITE d2
INVITE d2 200 OK
OCSs (OCs, as3,
ss3) LS (LS, as1, ssl)
LS 200 LS 200
200
200 SIP
(OCS, as3, ss3)
200 ACK
2XX ACK
(OCS, as3, ss3) OCS ACK
SIP ACK
ACK BYE BYE
SIP SIP
[RFC3261, 1
[RFC3261, 16 ] RFC3261
100 2XX ACK  CANCEL
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3.
Servlet Servilet API SIP Servilet API API
Servlet
Servlet Servlet API Servlet
GenericServlet
SIP Servlet API GenericServlet SipServlet
SipServlet
3.1. SIP Servlet
SIP [Serviet API, 2.3 ]
SIP 3
FIGURE 3. Serviet lifecycle
garvical)
newl ) )O init () 8 destro‘f-:@
created inttialized destroyved
init()
ServletConfig
service()
destroy()
init()
3.2. SIP
Servlet service

service
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SIP
Servlet service
void service (ServletRequest req, ServletResponse res)
throws ServletException, java.io.l OException;
null
null SIP
SipServletRequest SipServletResponse SipServlet
service doRequest
doResponse
protected void doRequest (SipServietRequest req);
protected void doResponse (SipServeletResponse res);
3.3. SIP
SipServlet Servlet
SIP SipServlet
doRequest service
1 dolnvite SIP INVITE
I doAck SIP ACK
1 doOptions SIP  OPTIONS
1 doBye SIP  BYE
I doCancel SIP CANCEL
1  doRegister SIP  REGISTER
I  doPrack SIP PRACK
I  doSubscribe SIP SUBSCRIBE
1  doNotify SIP NOTIFY
I doMessage SIP MESSAGE
1 dolnfo SIP INFO
6 SIP RFC3261
SIP PRACK  RFC3262
6.7.1 SUBSCRIBE NOTIFY SIP [RFC3265] SIP
[SIMPLE] MESSAGE [RFC3428]
INFO
[RFC2976]
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SipServlet doAck  doCancel

8.2.8
500

service
SipSession SipApplicationSession
SipServlet SIP doRequest
super
protected void doRequest(SipServietRequest request)
throw ServletException, |OException
{
if (“STORE”.equals(request.getMethod() )) {
doStore(request);
} else {
super.doRequest(request);
}
}
3.3.1.
SIP
|
| UA
| INVITE 2xx ACK UAS
| INVITE CANCEL
Servlet.service SipServletRequest null
ACK
500
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3.4. SIP

doResponse
doProvisionalResponse
doSuccessResponse

doRedirectResponse

doErrorResponse

3.5.

Servlet APl 2.2

SIP
SIP
SIP
SIP

1xx
2XX
3XX

4XX
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4,
ServletContext SIP Java
Servlet 3 ServletContext [Serviet API] SIP Servlet API
SIP Servlet API
4.1. SipFactroy
SipFactory

1 createRequest

1 URI

SipServletRequest
UAC
SipSession.createRequest

SipURI  Address

javax.servlet.sip.SipFactory

4.2.
SIP
java.util.List
SIP String
4.3.
Servlet API Context Path
Web
SIP

javax.servlet.sip.SipFactory

javax.servlet.sip.supported ServletContext
List
6.7.1
Web URL
HTTP URL
SIP URI ServletContext
null

ServietContext getContext(String uripath);

String getRealPath(String path);

RequestDispatcher getRequestDispather(String path);

SIP / HTTP  SIP
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HTTP HTTP
Java Servlet [Serviet API]
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5.
(Addressing) SIP
From To
URI 4 SIP Servlet API
FICURE 4. Addressing abstractions
Address
| sipURI | | TeURL |
4.1 SipFactory
5.1.
Address BNF Address
address = (name-addr | addr-spec) *(SEMI generic-param)
RFC3261 25
name-addr = [ display-name ] LAQUOT addr-spec RAQUOT
addr-spec = SIP-URI / SIPS-URI / absoluteURI
display-name = *(token LWS) / quoted-string
SIP

Contact Route Record-Route Reply-To Alert-Info Call-Info
SipServletMessage
RFC3261

URI

Contact

Error-Info

P-Asserted-ldentity ~ P-Preferred-ldentity = [RFC3327] Path [refer] Refer-To

SIP
String Address

SIP
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6.4.1
address Address
| From
To tag
1 Reply-To
|
BNF SIP
5.1.1. From To
From To UAC UAS 7.1.1.1
From To
5.1.2. Contac
Contact
Contact URI
UA UA
INVITE INVITE 2XX
Contact Contact
Contact Contact
llleagalArgumentException
Contact Register 3xx 485
Contact
SIP Contact
Contac g  expires Address
UAC address-of-record Contact
* REGISTER isWildcard Contact
true SipFactory.createAddress * Address
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Address Contact
5.2. URIs
SIP URI SIP
URI SIP URI
SIP tel URL [RFC2806] URI
SIP 3xx Contact mailto http URL
Contact URL URI Address
URI SipFactory.createURI URI
URI URI SIP
5.2.1. Sip URI
Sip URI SIP URI  SIPS URI SIP SIP URI
SIP  SIPS URI email URI user@host user
host IP SIP/SIPS URI
RFC3261(19.1.1 )
Contact Web URI
SIP/SIPS URI
SIP URI
sip:alice@example.com;transport=tcp?Subject=SIP% 20Serviets
tep SIP Servlet Subject
SIP/SIPS URI
SIP/SIPS URI
setter
SIP  SIPSURI  URI SIPS TLS
RFC3261
SIPS URI TLS UAC URI

31/115



SIP Servlet API V1.0

SIPS URI

SIP  SIPS URI SipURI
isSecure SipURI SIP  SIP URI
setSecure
5.2.2. TelURL

Tel UTL [RFC2806] tel URL
SIP tel URL
tel URL
Tel URL
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SIP

6.1. SipServletMessage

Servlet API
ServletResponse
HTTP
HTTP
SIP
SipServletMessage SipServletRequest  SipServletResponse
setter getter
5 SIP HTTP
javax.servlet SipServletMessage
FICURE 5 Request-response Hierarchy
| ServlstRequest | |Sewletﬂes|:n:|nsel javax.servlet
| Sipservlethessage |
[P 9 javax.servlet.sip
| SipservletRequest | |SipSer'JletRespD|1se
6.2.
SipServletRequest SipServletResponse SIP

llleagalStateException
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SipServletMessage commited

UAC 113 111

6.3.

HTTP Servlet API

InputStream Reader

Writer

SIP HTTP e-mail

-Length SIP

SIP

SIP

ServletRequest

getlnputStream getReader null

getlnputStream  getReader null

SipServletMessage setter
exceptions

int getContentLength();

void setContentLength(int len);

String getContentType();

void setContentType(String type);

Object getContent();

byte[] getRawContent();

void setContent(Object obj, String type);

JavaMai API

javax.mail.Part [JavaMail]

getRawContent JavaMail

(B2BUA) B2BUA

getContent Content-Type

MIME text/plain
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OutputStream
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MIME

javax.mail.Multipart
byte[]

setContent MIME
String

String

text

byte[]

SIP

multipart

Object

MIME

text
text
toString()

javax.mail.Multipart

multipart  MIME

6.3.1.
accessor 8 bytes

SipServletMessage

String getCharacterEncoding();
void setCharacterEncoding(String enc)

throws UnsupportedEncodingException;

[RFC 2278]

getContent setContent

setCharacterEncoding  setContentType setConetntLanguage

Content-Type
charset

setCharacterEncoding

6.4.

SipServletMessage SIP
[Serviet APl 4.3 52 ]

String getHeader(String name);

Listlterator getHeaders(String name);

Iterator getHeaderNames();

void setHeader(String name, String value);

void addHeader(String name, String value);

getHeader
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Warning SIP getHeader
getHeaders String
setHeader
addHeader
6.4.1.
SIP 5.1 SIP
Address
Address getAddressHeader(String name);
Listlterator getAddressHeaders(String name);
void setAddressHeader(String name, Address addr);
void addAddressHeader(String name, Address addr, boolean first);
getAddressHeader
getAddressHeaders Address
A ress Address
Address SipServletMessage
Address
6.4.2.
system header setHeader
addHeader Call-1D
From To CSeq Via Record-Route Route
REGISTER 3xx 485
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4 Contact
SIP
SIP llleagalArgumentException
Address getAddressHeader Listlterator
6.4.3. TLS
TLS
SipServletMessage isSecure
isSecure SIP
hop-by-hop end-to-end
TLS java.security.cert.X509Certificate
export SipServletRequest SipServletResponse

javax.servlet.request.X509Certificate

javax.servlet.response.X509Certificate

6.5.

SipServletMessage

String getLocalAddr();
int getLocalPort();
String getRemoteAddr();
int getRemotePort();
String getTransport();

(getLocalAddr, getLocalPort) IP (getRemoteAddr, getRemotePort)
IP getTransport
“UDPH, “TCP”’ “TLS”, “SCTP”

6.6.

SipServletRequest SIP
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6.6.1.
ServletRequest

String getParameter(String name);

Enumeration getParameterNames();

String[] getParameterValues(String name);
getParameterValues String

getParameter getParameterValues String
HTTP HTML
SipServletRequest

1 URI  SIP URI

SIPS URI URI URI
1 Route

Route SIP URI  SIPS URI
1
Record-Route 8.4
Route SIP “strict router”
URI RFC3261 SIP strict
router
6.6.2.
API

RequestDispatcher
ServletRequest
Object getAttribute(String name);
Enumeration getAttributeNames();
void setAttribute(String name, Object 0);

void removeAttribute(String name);
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javax.servlet.sip.

6.7.

UA
HTTP

SIP Serviet API
Java [JLS]

SipServletResponse.getRequest() UAC
UAS SipServletRequest
getProxy().getOriginalRequest() 8.2.3.2 10.2.3
6.7.1.
100-199 SIP
100 1xx [RFC 3262]
PSTN
100rel SIP 100rel
ServletContex
100rel 4.2
String
1xx SipServletResponse.sendReliably() .
100
1xx INVITE UAC  Supported Requested 100rel
100rel
Rel100Exception
100rel RSeq RAck 6.4.2
PRACK
INVITE SipSession
SipServlet doPrack() Servlet.service()
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RFC3262 PRACK
SipErrorListner noPrcakReceived
INVITE RFC3262
5xx INVITE
SipErrorListner SipErrorEvent
100rel
100rel UAC RSeq
6.7.2.
Servilet API
ServletResponse [Servlet API, 5.1 ]
I getBufferSize
1 setBufferSize
I reset
1 flushBuffer
HTTP HTTP SIP
getBufferSize
isCommitted 6.2 true
6.8.
SIP Accept-Language Content-Language
Content-Type harset
SIP Servlet API java.util.Locale
javax.servlet ServletRequest ServletResponse

SIP Servlet API
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6.8.1.
UA
UA Accept-Language
SipServletMessage
void setAcceptLanguage(Locale locale);
void addAcceptLanguage(Locale locale);
setAcceptLanguage Accept-Language
Accept-Language addAcceptLanguage
SipServletMessage
Locale getAcceptLanguage();
Iterator getAcceptLanguages();
getAcceptLanguage

Accept-Language
RFC2616 (HTTP1.1) 14.4

getLocales Locale Iterator
UA
getLocale
getLocale Locale Iterator
6.8.2.
SIP SipServletMessage
setContentLanguage

void setContentLanguage(Locale locale);

SIP

Content-Language

charset setContent setContentType
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“UTF-8”

SipServletMessage

Locale getContentLanguage();
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1.
SIP
SIP
6.2
lllegalStateException

SIP
7.1.
7.1.1.

UAC SipServletRequest
SipFactory createRequest
SIP

1 SipFactory SipFactory ServletContext

1 SipFactory.createRequest

1 SipServletRequest

1 send

SipFactory

SipServletRequest createRequest(
SipApplicationSession appSession,
String method,
Address from,
Address to);

SipServletRequest createRequest(
SipApplicationSession appSession,
String method,
URI from,
URI to);

SipServletRequest createRequest(
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SipApplicationSession appSession,
String method,
String from,

String to) throws ServietException;

SipServletRequest ApplicationSession SipSession

SipSession default servlet 10.2.6

SipSession.setHandler

Call-1D SIP
From To from to CSeq
method URI
To URI REGISTER SIP URI
SipServletRequest
setRequestURI
SIP ACK  CANCEL 716 7.1.7
SipFactory
ACK  CANCEL llleagalArgumentException
URI
SipServletRequest
send SIP URI
Route
SipFactory.createRequest 4 B2BUA
7.3
7.1.1.1.From To
Address
From To SIP
SipFactory.createRequest From To
from to to tag
To tag
from SIP tag
from to URI SIP From To
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from to  Address SipSession
SIP to
SipSession From To

from to Address

SipSession

SIP URI  SIPS URI

pushRoute

SIP

7.1.2.
SipSession
SipServletRequest createRequest(String method);
URI Call-ID / From / To / CSeq / Route
send
7.1.3. Route
UAC Route Route
Route
SIP Route
SipServletRequest Route
void pushRoute(SipURI uri);
Route pushRoute
pushRoute
8.2.1
7.1.4. UAC
SipServletRequest send()
void send() throws I0Exception;
send
send
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send
(Not Found)
7.1.5.
UAC 100
SipSession
SipServletResponce null
SipServlet
7.1.5.1.
INVITE
10.2.3
SipSession
createRequest

To

7.1.6. ACK
SIP INVITE UAC UAS
2XX ACK
UAC 2XX
ACK UAC
2XX ACK
2XX ACK
ACK ACK
SipServiletRequest createAck()
send ACK
UAC
ACK
2XX
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404

10.2.6

Servlet.service

2XX

ACK

hop-by-hop

ACK

UAS

SIP

2XX

SipServletResponse

2XX

ACK
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7.1.7. CANCEL
UAC INVITE CANCEL
UAC SIP INVITE
SipServletRequest

SipServiletRequest createCancel()

Send

UAC 1xx
[RFC3261 9.1 ] SIP

7.2.
UAS
7.2.1.
SipServletResponse
INVITE 2XX
2XX
7.2.2. ACK
INVITE
ACK

CANCEL

INVITE

createResponse

send

INVITE
[RFC 3261 13.3.14 ] SIP
RFC 3261

INVITE 2XX

2XX
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UAC INVITE ACK
13.1 SipErrorListener
7.2.3. CANCEL
CANCEL
487(Request Terminated)
CANCEL 200 OK CANCEL
SipServletRequest CANCEL
CANCEL
487 SIP
Java
CANCEL
CANCEL lllegalStateException
7.3.
b2bua
b2bua
b2bua
b2bua
b2bua

b2bua SIP SIP Servlet API
b2bua Sipfactory.createRequest

SipServletRequest createRequest(

SipServletRequest origRequest,
boolean samecCallld);

1 From
1 To
1 Call-1D sameCalllD

48/115



SIP Servlet API V1.0

| Record-Route Via

Via
1 REGISTER Contact
Route origRequest
SipFactory.createRequest
SipSession
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SIP

HTTP SIP API

SipServletRequest
SIP

SipServletMessage.getProxy() Proxy
8.1.
Proxy
I recurse:
3XX
true
1 recordRoute:
false
1 parallel:
true
1 stateful:
1 supervised:
false Proxy
true

1 sequentialSearchTimeout:

50/115

HTTP
SIP
Proxy
Proxy
true
( true ) ( false )

sequential-search-timeout

SIP
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recurse parallel

supervised true
Record-Route stateful Proxy.proxyTo
lllegalStateException
sequentialSearchTimeout recurse  parallele  supervised
8.2.
SipServletRequest Proxy
INVITE Proxy
100
Proxy
proxyTo()
URI URI SIP Servlet API
SIP URI  SIPS URI Tel URI URI
ProxyTo URI
URI URI URI
Route
ProxyTo
URI

public void dolnvite(SipServietRequest req) {
Proxy p = req.getProxy();

p.setRecordRoute(true);

p.proxyTo(req.getRequestURI());
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8.2.1. Route
SIP

1 SIP/SIPS URI

SipServletRequest

Route

8.2.2.

UAS

send()

| 2XX

| 2XX

2XX 2XX

URI

[RFC 3261, 16.6 ]

pushRoute
Route
pushRoute
[RFC 3261]
( )
2XX
doResponse
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SIP SIP
UAS
8.2.3.
1 100
1
1 2XX
supervised true
UAC 100
2XX 6XX
2XX
(call-forward-no-answer)
1.
2. 2XX 8.2.3.2
3. 2XX
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8.2.3.1. INVITE

7.2.1 INVITE

3261,13.3.1.4 and17.1.1 1.

INVITE

INVITE

INVITE

2XX

8.2.3.2.

ProxyTo

URI

URI

8.2.4. CANCEL
INVITE
INVITE

2XX
SIP 2XX
2XX
2XX
URI

SipServletResponse.getRequest()

SipServletRequest

URI

Proxy.cancel()
CANCEL
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true

Proxy.cancel()

proxyTo

UAC CANCEL

8.2.5. CANCEL
Proxy
CANCEL

8.2.6. ACK
SIP INVITE

ACK

8.2.7. ACK

2XX

SIP

CANCEL

CANCEL

ACK

SIP

ACK

7.2.3

2XX

SIP Servlet API

INVITE
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supervised

487 Request Terminated

487
UAS

ACK

2XX ACK
ACK

ACK

CANCEL

2XX
ACK

ACK

7.1.7

200

ACK
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ACK

8.2.8.

2 (13 7

recordRoute true

SIP [RFC 3261,16.6 1]. Route
SipServletRequest isInitial

true
8.2.9. Max-Forward

Max-Forwards SIP SIP

RFC 3261
Max-Forwards 0 [RFC

3261,16.3 ]
SIP
Max-Forwards
SipServletRequest getProxy()
TooManyHopsException
483 (Too many hops)
8.3.
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SipApplicationSession SipSession

SipSession 10.2.3
8.3.1.

SipSession Record-Route

Record-Route

Record-Route

8.4. Record-Route

SIP
Record-Route URI
Record-Route
RFC 3261 SIP
Route URI

Record-Route
Proxy.getRecordRouteURI
SipURI getRecordRouteURI();

getRecordRouteURI URI URI
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RFC 3261 SIP URI
transport user method ttl maddr Ir
URI host port URI scheme
Record-Route URI

Record-Route 6.6.1

SipServletRequest getParameter

getRecordRouteURI URI

SipServletRequest.getParameter

SIP Record-Route

Contact

Record-Route

ID
Record-Rou e
SIP Servlet API
UAS Record-Rou e 2XX
2XX
Record-Rou e Record-Rou e

Record-Rou e
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TimerService

ServletTimer TimerListener

9.1. TimerService

TimerService javax.servlet.sip.TimerService

ServletContext TimerService

ServletTimer createTimer(SipApplicationSession appSession,
long delay,
boolean isPersistent,
java.io.Serializable info);
ServietTimer createTimer(SipApplicationSession appSession,
long delay,
long period,
boolean fixedDelay,
boolean isPersistent,

java.io.Serializable info);

ServletTimer
SipApplicationSession
getTimers ServletTimer

java.util.Collection

createTimer
appSession ServletTimer
delay : ServletTimer

period

fixedDelay fixed-delay fixed-rate
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java.util.Timer

fixed-delay fixed-rate

1 isPersistent true
ServletTimer

1 info

9.2. ServletTimer

ServletTimer
ServletTimer ServletTimer

ServletTimer
SipApplicationSession getApplicationSession();
java.io.Serializable getinfo();
long scheduledExecutionTime();
long getTimeRemaining();

void cancel();

SipApplicationSession

9.3. TimerListener

TimerListener

void timeout(ServietTimer timer);

TimerListener SIP listener
13
javax.servlet.sip.TimerListener com.example.MyTimerListener SIP

<listener>

<listener-class=com.example.MyTimerListener</listener-class>

</listener>

TimerListener
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10.
SIP
API [ 7
HTTP serviet API HTTP HttpSession
HTTP
HttpSession SIP Servlet API SipSession
SIP [RFC 3261]
SIP Web
1 B2BUA
3PCC
1 SIP
HTTP e-mail
SIP Servlet API
SipSession
HttpSession
SipApplicationSession B2BUA
SIP SipSessions
SipApplicationSession
SIP

10.1. SipApplicationSession
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javax.servlet.ApplicationSession

Servlet API

ApplicationSession

10.1.1.

Iterator

I getSessions()

SIP

SIP Servlet API

javax.servlet.sip.SipApplicationSession

SipApplicationSession

I getSessions(String protocol)

HttpSession

10.1.2. SipApplicationSession

“SIP”

invalidate

invalidate

getApplicationSession(boolean create)

( SipApplicationSessionListener

sessionExpired

SipApplicationSession
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( )
10.2. SipSession
SipSession
SIP SipSession getSession
SipServletMessage
10.2.1.SIP
SipSession SIP RFC 3261 ( Pseudo dialog )
SIP (early) (confirmed) (terminated)
RFC 3261 2XX
SipSession
SipSession SIP
SIP 6
FICURE 6. The SIP dialog state machine.
UMDEFIMED EARLY CONFIRMED  TERMINATED
R PP
2o Fooe- B0
6 (undefined) INVITE
To Ixx 2XX
FIGURET. The SipSeseeion state machine.
IMITIAL EARLY CONFIRMED  TERMIMATED
00- B
2ax
SipSession SIP
1 initial
10.2.2.2 CSeq
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1 2XX SipSession
SIP SipSessions INVITE 200
200 SipSessions
SipSessions 10.2.3.2 INVITE
SipSessions
Call-ID  From ( ) To ( ) CSeq
UAC
1 UAC 3xx 3xx Contact

To / From / Call-ID
[RFC 3261,8.1.3.4 ]
I UAC ”AXX
401 407 413 415 416 420 [RFC 3261,8.1.3.5 ]
I UAC REGISTER Call-1D
1 CSeq
[RFC 3261, 10.2]
1 UAC INVITE 422
Call-ID Min-SE [ ]

Call-ID CSeq

UAC
SIP
Call-ID / CSeq / From (
) INVITE 3xx INVITE

10.2.2.SipSession
UA SipSession createRequest
UA SipSession  SIP
RFC 3261
/ URI / /
URI
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10.2.2.1.

UA SipSession  RFC 3261

SipSession.createRequest
lllegalStateException getCallld getLocalParty
getRemoteParty getLocalParty (
From ) getRemoteParty Call-ID /

From / To SipSession
10.2.2.2. INITIAL SipSession

UAC UAS (early) 7 initial SipSession

RFC3261

1 URI

1

1 -1

1

1 false

SipSession

1 Call-ID

1 From

1 SipSession CSeq SipSession

1
1 SipSession To
1 SipSession
false URI To URI
10.2.3.SipSession
SipSession SIP ( OPTIONS

REGISTER ) SIP Servlet API SipSession

SIP

SIP ( INVITE )
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UAS ( INVITE)
UAC SIP SipSession
SipSession  SIP
SipServletRequest SipSession
SipSession 10.2.3.2 SipSession
SipSession
1 SipFactory.createRequest SipSession
1 SipSession
1 SipSession
1 SIP ( INVITE 2XX )
SipSession
1 SipSession SipSession
10.2.3.2
SipSession ( INVITE
2XX ) getSession SipSession
SipSession
Proxy getOriginalRequest
10.2.3.1.
SIP SIP
[RFC 3265] NOTIFY
SUBSCRIBE 2xx
SUBSCRIBE 2xx NOTIFY
NOTIFY
[ 17SIP
SipSession
10.2.3.2. SipSession
SipSession SipSession
SipSession
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( To )
SIP
SipSession
2XX ( To 1xx ) SipSessions
SipServletResponse getSession
SipSession

10.2.4.SipSession

SipSession

invalidate SipSession SipSession

SipSession SipApplicationSession
SipSession
lllegal-StateException createRequest
SipSession

SipSession SipSession
1.
2.
3.

Route
1 2

67/115



SIP Servlet API V1.0

8.2.8

10.2.5.RequestDispatcher

HTTP

SIP RequestDispatcher

[ 7 SI P
RequestDispatcher

10.2.6. SipSession
RequestDispatcher SIP
SipSession

SipSession

SipSession

SipSession

SipSession

SipSession

SipSession

SipSession

void setHandler(String name);

ServletContext.getNamedDispatcher
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RequestDispatcher

forward
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SipSession

SIP
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10.2.7.SipSession
SipSession

ServletContext

SipSessionBindingListener

1 valueBound

1 valueUnbound

SipSession getAttribute
valueBound SipSession
getAttribute valueUnbound
10.3.
SipApplicationSession SipSession getLastAccessedTime
SipApplicationSession
10.4.
10.4.1.
10.4.2.
VM setAttribute putValue
SipSession
1 Serializable
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1 Enterprise JavaBeans SipSession

Serializable

lllegalArgumentException

lllegalArgumentException

QoS
SipSession
JVM
readObject() writeObject()
Serializable
SipSessionActivationListener
Java VM
EJB
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11.

Servlet

SIP

11.1.

SIP Serviet API

true

1. SIP

11.2.SIP

SIP

SIP

false

true

SIP
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integer

SIP servlet API

(request object):

method:
URI: URI
from: From

to: To
URI:
scheme: URI
SipURI (extends URI):
e scheme:
e user: SIP/SIPS URI
« host: SIP/SIPS URI

e port: URI

(a literal string) — “sip

10

(string)

SIP URI TelURL

(5060 for UDP and TCP, 5061 for TLS)

uphonen

e tel: “user”

lAl, LBI, LCI, LD!

e param.name: SIP/SIPS URI

TelURL (extends URI):
e scheme:
» tel: tel URL

e param.name: tel URL

Address:
euri : URI

e display-name: From

uteln

URI, SipURI, TelURL
To
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11.3.

equal:
false

exists:

contains:

subdomain-of:

)

true

tel

true

and:
or:

not:

equal contains

11.4. XML

“request.uri.user”

XML
15

true

(SIP/SIPS URI host)

"example.com™" “research.example.com”

"1 212 555 1212"

true

true

"1212555".

true
false
true
Tel URLs

(SIP

DNS

"example.com’

true

true

servlet-mapping

<IENTITY % condition "and | or | not | equal | contains | exists | subdomain-of"'>

<IELEMENT servlet-mapping (servlet-name, pattern)>
<IELEMENT servlet-name (#PCDATA)>

<IELEMENT pattern (%condition;)>
<IELEMENT and (%condition;)+>
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<IELEMENT or (%condition;)+>

<IELEMENT not (%condition;)>

<!ELEMENT equal (var, value)>

<IELEMENT contains (var, value)>

<IELEMENT exists (var)>

<IELEMENT subdomain-of (var, value)>
<IELEMENT var (#PCDATA)>

<IELEMENT value (#PCDATA)>

<IATTLIST equal ignore-case (true|false) "false">

<IATTLIST contains ignore-case (true|false) "false">

11.5.
SIP

INVITE sip:watson@boston.bell-tel.com SIP/2.0
From: A. Bell <sip:a.g.bell@bell-tel.com>;tag=3pcc

To: T. Watson <sip:watson@bell-tel.com>

TABLE L Variables and Corresponding Values

variable value

request. method “INVITE™

recuest.uri “sipwatsonia bos ton. bell-tel com™
request.url.scheme “sip™

request. url.user “watson”

recuest. url. host “boston bl -tel. com™

request.url. part 060

request.uri.tel wndefined

recuest.from “A. Bell <sip:ap. belli@bell-tel.com>:tag=3pec™
request.from. uri “sip:a.g.belligbell-tel.com™
request. from. url.scheme “aip™

request. from. url. user “a.p bell™

request.from. uri. host “bell-tel com™

request. from. url. port A0a0

request. from. display-name “A. Bell”

request. to “T. Watson <siprwatsonda bell -tel.com="
request. o uri “siprwatsonigbell-tel com™
request.to urt.scheme “gip®

request, o uri. user “walson”

request.to uri.host “bell-tel. com™

request. to uri. port S0a0

request. to.display-name “T. Watson®™
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false
<pattern>
<and>
<equal>
<var>request.method</var>
<value>INVITE</value>
</equal>
<not>
<contains ignore-case="true">
<var=>request.from.display-name</var=>
<value>bell</value>
</contains>
</not>
<subdomain-of=
<var=>request.from.uri.host</var>
<value>bell-tel.com</value>
</subdomain-of=
</and>

</pattern>

113

and false

From “bell”
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12.SIP

SIP

SIP

12.1.HTTP

SIP
SIP

SIP

12.2.ServletContext

ServletContext
SIP HTTP
ServletContext

12.3.SIP

SIP

12.4.

HTTP

SIP
SIP
VM
“distributable”
HTTP
SIP
Web
ServletContext
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12.5.
SIP HTTP
Web
HTTP  SIP
WEB-INF
SIP
WEB-INF WEB-INF
WEB-INF
ServletContext getResource() getResourceAsStream()
WEB-INF
web
/WEB-INF/foo  /WEDb-iNf/foo
WEB-INF web
WEB-INF
1 /WEB-INF/sip.xml
I /WEB-INF/classes/*
1  /WEB-INF/lib/*.jar Java ARchive (jar) beans web
Web
WEB-INF/ classe

WEB-INF/  lib JAR

12.5.1.
SIP

/WEB-INF/sip.xml
/WEB-INF/wakeup.wav
/WEB-INF/lib/foo.jar
/WEB-INF/classes/WakeupServlet.class

HTTP
/wakeup.html

/register.html
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/WEB-INF/sip.xml

/WEB-INF/web.xml

/WEB-INF/wakeup.wav
/WEB-INF/lib/foo.jar
/WEB-INF/classes/RegisterWakeupCall.class
/WEB-INF/classes/WakeupServlet.class

SIP HTTP sip.xml  web.xml WEB-INF/
HTTP
12.6.
Java Servlet ARchive
(sar) click-to-dial click2dial.sar
Java META-INF
ServletContext getResource() getResourceAsStream()
Web
12.7.SIP
SIP
1 ServletContext init parameters
1 Session configuration
1 Servlet definitions
1 Security
12.8.
API

SAR
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JAR
SAR META-INF/MANI-FEST.MF
manifesto JAR manifesto
manifesto
http://java.sun.com/j2se/1.3/docs/guide/extensions/version-ing.html
SAR manifesto SAR WEB-INF/
lib JAR manifesto
12.9.
SAR SAR  J2SE  Java Servlet API
SAR
SAR JAR
12.10.
12.11.
Java 2 Platform Enterprise Edition J2EE
J2EE Enterprise Beans
SIP
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1  env-entry
1 ejb-ref

1 resource-ref

env-entry java:comp/env
Java JNDI lookup
ejb-ref Enterprise Bean  home
resource-ref resource factory
J2EE Java 2 Platform Enterprise Edition v1.3 specification 2 5
J2EE J2EE
J2EE
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13.

Java Servlet Specification 2.3

SIP Serviet API javax.serv-let.http HTTP

Specification 2.3

javax.servlet

13.1.SIP
SIP
1  SipApplicationSession
@ javax.servlet.sip.SipApplicationSessionListener
SipApplicationSession / /
I  SipSession
@ javax.servlet.sip.SipSessionListener
SipSession /
@ javax.servlet.sip.SipSessionAttributelListener
/ /
1 error
@ javax.servlet.sip.SipErrorListener
ACK PRACK
1 timer
g javax.servlet.sip.TimerListener
Timer
SipSessionBindingListener SipSessionActivationListener
13.2.
ServletConfig ServletContext
ServletContext

SIP

[Serviet API,10
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SIP

non-SingleThreadModel

SipServlet  TimerListener

public class MyServlet extends SipServlet

implements TimerListener

private TimerService timerService;
public void init() {
timerService = (TimerService)

getServletContext().getAttribute(TIMER_SERVICE);

}
protected void dolnvite(SipServletRequest req) {

timerService.createTimer(...);

}

public void timeout(ServiletTimer timer) {

log("OK to log here...");

MyServlet

SipServlet  TimerListener

SingleThreadModel

servlet

listener listener
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14.

14.1.

14.2.
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RequestDispatcher forward

14.3.

SipServletMessage

I getRemoteUser
I isUserInRole

I getUserPrincipal

getRemoteUser isUserInRole

getUserPrincipal

java.security.Principal API
getRemoteUser null isUserInRole
false getUserPrincipal null
UAS
UAS SIP
isUserInRole String
security-role-ref role-name

security-role
role-link

security-role-ref

“FOO” “manager*

<security-role-ref>
<role-name=>FOO</role-name>
<role-link>manager</manager=

</security-role-ref>

“manager” API

isUserInRole "FOO” true
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security-role security-role-ref
security-role role-name

isUserInRole

14.4.

14.5.

SIP SIP

1 SIP

1 SIP

1 P-Asserted-ldentity / /
[RFC 3325]

HTTP SSL SSL TLS IPSec
user-data SIP
UAC TLS
UAC
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SIP

14.6.

ID

14.7.EJB™

ID EB™

1 SIP

J2EE
J2EE

run-as

EJB ™

EJB

TLS
TLS
ID
ID
Enterprises Bean
Enterprise Bean
EJB ™
ID

run-as

run-as
J2EE
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14.8.
SIP
1
1
1
1
SIP
401 407
SIP HTTP API URL
401 ( ) 407 (
)
integral confidential
TLS TCP TLS
14.9.
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15.
SIP
15.1.HTTP
SIP HTTP
1 web-app sip-app
1 HTTP URL
1 SIP
= form-login-config , mime-mapping |,
jsp-file
1 HTTP URL
I Servilet APl v2.3
SIP XML DTD
sip.xml
15.2.SIP  HTTP
SIP  HTTP
servlet API
HTTP Serviet API DTD HTTP
sip.xml
( SIP
)
1 distributable: “tagging”
1 context-param: SIP

88/115

SIP v1.0
11
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/WEB-INF
web.xml SIP
SIP HTTP
HTTP servlet API
HTTP ServletContext
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ServletContext SIP HTTP

context-param

1 listener: SIP HTTP

display-name icon

15.3.

/ SIp

ServletContext

J2EE SIP
JNDI

env-entry , ejb-ref , ejb-local-ref , resource-ref , resource-env-ref

DTD

15.4.

1 PCDATA -

1 SAR

DTD
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15.4.1. DOCTYPE
SIP DOCTYPE
<!IDOCTYPE sip-app
PUBLIC "-//Java Community Process//DTD SIP Application 1.0//EN"
"http://www.jcp.org/dtd/sip-app_1_0.dtd">

15.5.DTD

DTD SIP XML

<!-- The sip-app element is the root of the deployment descriptorfor a SIP servlet application -->
<IELEMENT sip-app (icon?, display-name?, description?,

distributable?, context-param>, listener™, servlet*,

servlet-mapping*, proxy-config?, session-config?,

resource-env-ref*, resource-ref*, security-constraint>,

login-config?, security-role*, env-entry*, ejb-ref*,

ejb-local-ref*)>

<!I-- The icon element contains small-icon and large-icon elements that specify the file names for small and a
large GIF or JPEG icon images used to represent the parent element in a GUI tool. -->

<IELEMENT icon (small-icon?, large-icon?)>

<!-- The small-icon element contains the name of a file containing a small (16 x 16) icon image. The file name
is a path relative to the root of the SAR. The image may be either in the JPEG or GIF format. The icon can be
used by tools.
Example:

<small-icon>/employee-service-icon16x16.jpg</small-icon>
-—>

<IELEMENT small-icon (#¥PCDATA)>

<!-- The large-icon element contains the name of a file containing a large (32 x 32) icon image. The file name
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is a path relative to the root of the SAR. The image may be either in the JPEG or GIF format. The icon can be
used by tools.
Example:
<large-icon>/employee-service-icon32x32.jpg</large-icon>
-—>

<IELEMENT large-icon (#PCDATA)>

<!I-- The display-name element contains a short name that is intended to be displayed by tools. The display
name need not be unique.
Example:
<display-name>Employee Self Service</display-name=>
-—>

<IELEMENT display-name (#PCDATA)>

<!I-- The description element is used to provide text describing the parent element. The description element
should include any infor-mation that SAR producer wants to provide to the consumer of SAR (i.e., to the
Deployer). Typically, the tools used by SAR consumer will display the description when processing the parent
element

that contains the description. -->

<IELEMENT description (#PCDATA)>

<!I-- The distributable element, by its presence in a servlet application deployment descriptor, indicates that
this servlet applica-tion is programmed appropriately to be deployed into a distributed servlet container -->
<!ELEMENT distributable EMPTY >

<!I-- The context-param element contains the declaration of a servlet application's servlet context initialization
parameters. -->

<IELEMENT context-param (param-name, param-value, description?)>
<!-- The param-name element contains the name of a parameter. Each parameter name must be unique in the
servlet application. -->

<IELEMENT param-name (#PCDATA)>

<!-- The param-value element contains the value of a parameter. -->

<IELEMENT param-value (#PCDATA)>

<!I-- The listener element indicates the deployment properties for a servlet application listener bean. -->

<!ELEMENT listener (listener-class)>
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<!I-- The listener-class element declares a class in the application must be registered as a servlet application
listener bean. The value is the fully qualified classname of the listener class.
-—>

<IELEMENT listener-class (#PCDATA)>

<!I-- The servlet element contains the declarative data of a servlet. -->
<!ELEMENT servlet (icon?, servilet-name, display-name?,
description?, servlet-class, init-param¥*, load-on-startup?,

run-as?, security-role-ref*)>

<!I-- The servlet-name element contains the canonical name of the servlet. Each servlet name is unique within
the servlet applica-tion.
-—>

<IELEMENT servlet-name (#PCDATA)>

<!I-- The servlet-class element contains the fully qualified class name of the servlet. -->
<IELEMENT servlet-class (#PCDATA)>

<!I-- The init-param element contains a hame/value pair as an initialization param of the servlet -->

<IELEMENT init-param (param-name, param-value, description?)>

<!-- The load-on-startup element indicates that this servlet should be loaded (instantiated and have its init()
called) on the startup of the servlet application. The optional contents of these element must be an integer
indicating the order in which the servlet should be loaded. If the value is a negative integer, or the element is
not present, the container is free to load the servlet whenever it chooses. If the value is a positive integer or 0,
the container must load and initialize the servlet as the application is deployed. The container must guarantee
that servlets marked with lower integers are loaded before servlets marked with higher integers. The container
may choose the order of loading of serv-lets with the same load-on-start-up value. -->

<IELEMENT load-on-startup (#PCDATA)>

<!I-- The servlet-mapping element defines a mapping between a servlet and a pattern -->

<IELEMENT servlet-mapping (servlet-name, pattern)>

<!I-- The different types of conditions supported. -->
<!ENTITY % condition "and | or | not | equal | contains | exists |

subdomain-of''>

<!I-- A pattern is a condition: a predicate over the set of SIP requests. -->
<IELEMENT pattern (% condition;)>
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<!-- An "and" condition is true if and only if all its constituent conditions are true. -->
<IELEMENT and (%condition;)+=>

<!-- An "or" condition is true if at least one of its constituent conditions is true. -->
<IELEMENT or (%condition;)+>

<I-- Negates the value of the contained condition. -->
<IELEMENT not (% condition;)>

<!I-- True if the value of the variable equals the specified literal value. -->

<!ELEMENT equal (var, value)>

<!I-- True if the value of the variable contains the specified literal value. -->

<!ELEMENT contains (var, value)>

<!I-- True if the specified variable exists. -->
<IELEMENT exists (var)>

<l-- >

<!ELEMENT subdomain-of (var, value)>

<I-- Specifies a variable.
Example: <var>request.uri.user</var>
-—>

<IELEMENT var (#PCDATA)>

<I-- Specifies a literal string value that is used to specify rules. -->
<IELEMENT value (#PCDATA)>

<!-- Specifies whether the "equal" test is case sensitive or not. -->

<IATTLIST equal ignore-case (true] false) "false">

<!-- Specifies whether the "contains" test is case sensitive or not. -->

<!IATTLIST contains ignore-case (true| false) "false">

<!-- The proxy-config element configures proxy-related parameters. -->

<IELEMENT proxy-config (sequential-search-timeout?)>
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<I-- The sequential-search-timeout element defines the default timeout for sequential searches for all proxy
operations performed by this application. The specified timeout must be expressed in a whole humber of
seconds. The container may override this value as a result of its own local policy. -->

<IELEMENT sequential-search-timeout (#PCDATA)>

<!I-- The session-config element defines the session parameters for this servlet application. -->

<IELEMENT session-config (session-timeout?)>

<I-- The session-timeout element defines the default session timeout interval for all application sessions
created in this servlet application. SipSessions have no timeout independent of that of the containing
application session. The lifetime of a SipSession is tied to that of the parent application session. The specified
timeout must be expressed in a whole number of minutes. If the timeout is O or less, the container ensures the
default behavior of sessions is never to time out. -->

<IELEMENT session-timeout (#PCDATA)>

<!I-- The resource-env-ref element contains a declaration of a servlet's reference to an administered object
associated with a resource in servlet's environment. It consists of an optional description, the resource
environment reference name, and an indication of the resource environment reference type expected by
servlet code.
Example:
<resource-env-ref>
<resource-env-ref-name>jms/StockQueue</resource-env-ref-name=>
<resource-env-ref-type>javax.jms.Queue</resource-env-ref-type>
</resource-env-ref>
-—>
<IELEMENT resource-env-ref (description?, resource-env-ref-name,

resource-env-ref-type)>

<!I-- The resource-env-ref-name element specifies the name of a resource environment reference; its value is
the environment entry name used in servlet code. The name is a JNDI name relative to the java:comp/env
context and must be unique within a servlet applica-tion.

-—>

<IELEMENT resource-env-ref-name (#PCDATA)>

<!I-- The resource-env-ref-type element specifies the type of a resource environment reference. It is the fully
qualified name of a Java language class or interface. -->
<IELEMENT resource-env-ref-type (#PCDATA)>

<!-- The resource-ref element contains a declaration of a serv-let's reference to an external resource. It
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consists of an optional description, the resource manager connection factory reference name, the indication of
the resource manager connection factory type expected by servlet code, the type of authentication
(Application or Container), and an optional specification of the share-ability of connections obtained from the
resource (Shareable or Unshareable).
Example:
<resource-ref>
<res-ref-name=>jdbc/EmployeeAppDB</res-ref-name=>
<res-type>javax.sql.DataSource</res-type=>
<res-auth>Container</res-auth>
<res-sharing-scope>Shareable</res-sharing-scope>
</resource-ref>
-—>
<IELEMENT resource-ref (description?, res-ref-name, res-type,

res-auth, res-sharing-scope?)>

<!I-- The res-ref-name element specifies the name of the resource factory reference name. -->

<IELEMENT res-ref-name (#PCDATA)>

<!I-- The res-ref-name element specifies the name of a resource manager connection factory reference. The
name is a JNDI name relative to the java:comp/env context. The name must be unique within servlet
application. -->

<IELEMENT res-type (#PCDATA)>

<!I-- The res-auth element specifies whether the servlet code signs on programmatically to the resource
manager, or whether the Container will sign on to the resource manager on behalf of the servlet. In the latter
case, the Container uses information that is supplied by the Deployer. The value of this element must be one of
the two following:

<res-auth>Application</res-auth>

<res-auth>Container</res-auth>
-—>

<IELEMENT res-auth (#PCDATA)>

<!I-- The res-sharing-scope element specifies whether connections obtained through the given resource
manager connection factory reference can be shared. The value of this element, if specified, must be one of
the two following:
<res-sharing-scope>Shareable</res-sharing-scope>
<res-sharing-scope>Unshareable</res-sharing-scope>
The default value is Shareable. -->
<IELEMENT res-sharing-scope (#PCDATA)>
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<I-- The security-constraint element is used to associate security constraints with one or more servlet resource
collections -->

<IELEMENT security-constraint (display-name?,

resource-collection+, proxy-authentication?, auth-constraint?,

user-data-constraint?)>

<!I-- The resource-collection element is used to identify a subset of the resources and SIP methods on those
resources within a servlet application to which a security constraint applies. If no SIP methods are specified,
then the security constraint applies to all SIP methods. -->

<!ELEMENT resource-collection (resource-name, description?,

servlet-name*, sip-method*)>

<!-- The resource-name contains the name of this resource collection

>

<IELEMENT resource-name (#PCDATA)>

<I-- The sip-method contains an SIP method (INVITE | BYE |...) -->
<IELEMENT sip-method (#PCDATA)>

<I-- The presence of the proxy-authentication element indicates to the container that it must challenge the
user agent with a 407 (Proxy Authentication Required) response status code when authenticating an incoming
request. If not present a 401 (Unauthorized) status code is used. -->

<IELEMENT proxy-authentication EMPTY>

<I-- The user-data-constraint element is used to indicate how data communicated between the client and
container should be protected

-—>

<IELEMENT user-data-constraint (description?,

transport-guarantee)>

<!I-- The transport-guarantee element specifies that the communication between client and server should be
NONE, INTEGRAL, or CONFIDENTIAL. NONE means that the application does not require any transport
guarantees. A value of INTEGRAL means that the application requires that the data sent between the client
and server be sent in such a way that it can't be changed in transit. CONFIDENTIAL means that the application
requires that the data be transmitted in a fashion that prevents other entities from observing the contents of
the transmission. In most cases, the presence of the INTEGRAL or CONFIDENTIAL flag will indicate that the
use of TLS is required. -->

<IELEMENT transport-guarantee (#PCDATA)>

96/115



SIP Servlet API V1.0

<!I-- The auth-constraint element indicates the user roles that should be permitted access to this resource
collection. The role-name used here must either correspond to the role-name of one of the security-role
elements defined for this servlet application, or be the specially reserved role-name "*" that is a compact
syntax for indicating all roles in the servlet application. If both "*" and rolenames appear, the container
interprets this as all roles. If no roles are defined, no user is allowed access to the portion of the servlet
application described by the containing security-constraint. The container matches role names case sensitively
when determining access. -->

<!ELEMENT auth-constraint (description?, role-name*)>

<!-- The role-name element contains the name of a security role.-->

<IELEMENT role-name (#PCDATA)>

<I-- The login-config element is used to configure the authentication method that should be used, the realm
name that should be used for this application, and the attributes that are needed by the form login mechanism.
-—>

<IELEMENT login-config (auth-method?, realm-name?)>

<!I-- The realm name element specifies the realm name to use in HTTP Basic authorization -->
<IELEMENT realm-name (#PCDATA)>

<!-- The auth-method element is used to configure the authentication mechanism for the SIP servlet
application. As a prerequisite to gaining service from any SIP servlet which is protected by an authorization
constraint, a user must have authenticated using the configured mechanism. Legal values for this element are
"BASIC", "DIGEST", or "CLIENT-CERT". -->

<IELEMENT auth-method (#PCDATA)>

<I-- The security-role element contains the declaration of a security role which is used in the
security-constraints placed on the servlet application. -->

<IELEMENT security-role (description?, role-name)=>

<!I-- The security-role-ref element defines a mapping between the name of role called from a Servlet using
isUserInRole(String name) and the name of a security role defined for the servlet application. For example, to
map the security role reference "FOO" to the security role with role-name "manager"” the sytax would be:
<security-role-ref>
<role-name>FOO</role-name>
<role-link>manager</manager>
</security-role-ref>

In this case if the servlet called by a user belonging to the "manager" security role made the API call
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isUserInRole("FOO") the result would be true. Since the role-name "*" has a special meaning for authorization
constraints, its value is not permitted here.
-—>

<IELEMENT security-role-ref (description?, role-name, role-link)>

<!-- The role-link element is used to link a security role reference to a defined security role. The role-link
element must contain the name of one of the security roles defined in the security-role elements. -->
<IELEMENT role-link (#PCDATA)>

<!-- The env-entry element contains the declaration of a servlet application's environment entry. The
declaration consists of an optional description, the name of the environment entry, and an optional value. If a
value is not specified, one must be supplied during deployment. -->

<IELEMENT env-entry (description?, env-entry-name,

env-entry-value?, env-entry-type)=>

<!I-- The env-entry-name element contains the name of a servlet applications's environment entry. The name
is a JNDI name relative to the java:comp/env context. The name must be unique within a servlet application.
Example:

<env-entry-name>minAmount</env-entry-name=>
-—>

<IELEMENT env-entry-name (#PCDATA)>

<!-- The env-entry-value element contains the value of a components environment entry. The value must be a
String that is valid for the constructor of the specified type that takes a single String parameter, or for
java.lang.Character, a single character.
Example:

<env-entry-value>100.00</env-entry-value>
-—>

<IELEMENT env-entry-value (#PCDATA)>

<!I-- The env-entry-type element contains the fully-qualified Java type of the environment entry value that is
expected by the components code.
The following are the legal values of env-entry-type:

java.lang.Boolean

java.lang.Byte

java.lang.Character

java.lang.String

java.lang.Short

java.lang.Integer
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java.lang.Long

java.lang.Float

java.lang.Double
-->

<IELEMENT env-entry-type (#PCDATA)>

<I-- The ejb-ref element is used for the declaration of a reference to an enterprise bean's home. The
declaration consists of: - an optional description - the EJB reference name used in the code of the servlet that's
referencing the enterprise bean - the expected type of the referenced enterprise bean - the expected home
and remote interfaces of the referenced enterprise bean — optional ejb-link information, used to specify the
referenced enterprise bean -->

<!ELEMENT ejb-ref (description?, ejb-ref-name, ejb-ref-type, home,

remote, ejb-link?)>

<I-- The ejb-ref-name element contains the name of an EJB reference. The EJB reference is an entry in the
servlet's environment and is relative to the java:comp/env context. The name must be unique within the
servlet application. It is recommended that name is prefixed with "ejb/".
Example:

<ejb-ref-name>ejb/Payroli</ejb-ref-name>
-—>

<IELEMENT ejb-ref-name (#PCDATA)>

<!I-- The ejb-ref-type element contains the expected type of the referenced enterprise bean. The ejb-ref-type
element must be one of the following:

<ejb-ref-type>Entity</ejb-ref-type>

<ejb-ref-type>Session</ejb-ref-type>
-—>

<IELEMENT ejb-ref-type (#PCDATA)>

<I-- The home element contains the fully-qualified name of the enterprise bean's home interface.
Example:

<home=>com.aardvark.payroll.PayrollHome</home>
>

<!IELEMENT home (#PCDATA)>
<!-- The remote element contains the fully-qualified nhame of the enterprise bean's remote interface.

Example:

<remote>com.wombat.empl.EmployeeService</remote>

99/115



SIP Servlet API V1.0

<IELEMENT remote (#PCDATA)>

<!I-- The ejb-link element is used in the ejb-ref or ejb-local-ref elements to specify that an EJB reference is
linked to another enterprise bean. The value of the ejb-link element must be the ejb-name of an enterprise
bean in the same J2EE application unit. The name in the ejb-link element may be composed of a path name
specifying the ejb-jar containing the referenced enterprise bean with the ejb-name of the target bean
appended and separated from the path name by "#". The path name is relative to the SAR containing
the servlet application that is referencing the enterprise bean. This allows multiple enterprise beans with the
same ejb-name to be uniquely identified.
Examples:

<ejb-link=EmployeeRecord</ejb-link>

<ejb-link>../products/product.jar#ProductEJB</ejb-link>
-—>

<IELEMENT ejb-link (#PCDATA)>

<I-- The ejb-local-ref element is used for the declaration of a reference to an enterprise bean's local home. The
declaration consists of: - an optional description - the EJB reference name used in the code of
THE_COMPONENT that's referencing the enterprise bean - the expected type of the referenced enterprise
bean — the expected local home and local interfaces of the referenced enterprise bean - optional ejb-link
information, used to specify the referenced enterprise bean -->

<!ELEMENT ejb-local-ref (description?, ejb-ref-name, ejb-ref-type,

local-home, local, ejb-link?)>

<I-- The local element contains the fully-qualified name of the enterprise bean's local interface. Used by
ejb-local-ref -->
<IELEMENT local (#PCDATA)>

<!I-- The local-home element contains the fully-qualified nhame of the enterprise bean's local home interface.
Used by ejb-local-ref
-—>

<IELEMENT local-home (#PCDATA)>

<!I-- The run-as element, if defined for a servlet, overrides the security identity used to call an EJB by that
servlet in this servlet application. The role-name is one of the security roles already defined for this servlet
application. Used by: <servlet> -->

<IELEMENT run-as (description?, role-name)>

<!-- The ID mechanism is to allow tools to easily make tool-specific references to the elements of the

deployment descriptor. This allows tools that produce additional deployment information (i.e information
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beyond the standard deployment descriptor information) to store the non-standard information in a separate
file, and easily refer from these tools-specific files to the information in the standard sip-app deployment
descriptor. -->

<IATTLIST sip-app id ID #IMPLIED>

<!IATTLIST icon id ID #IMPLIED=>

<!IATTLIST small-icon id ID #IMPLIED>

<IATTLIST large-icon id 1D #IMPLIED>

<IATTLIST display-name id ID #IMPLIED>
<IATTLIST description id 1D #IMPLIED=>

<!IATTLIST distributable id 1D #IMPLIED>
<IATTLIST context-param id 1D #IMPLIED>
<IATTLIST param-name id ID #IMPLIED>
<IATTLIST param-value id ID #IMPLIED>
<!IATTLIST listener id ID #IMPLIED=>

<!IATTLIST listener-class id 1D #IMPLIED>
<IATTLIST servlet id 1D #IMPLIED=>

<!IATTLIST servilet-name id ID #IMPLIED>
<IATTLIST servlet-class id 1D #IMPLIED>
<IATTLIST init-param id ID #IMPLIED>

<IATTLIST load-on-startup id ID #IMPLIED>
<IATTLIST servlet-mapping id 1D #IMPLIED>
<IATTLIST proxy-config id 1D #IMPLIED>
<IATTLIST sequential-search-timeout id 1D #IMPLIED>
<IATTLIST session-config id ID #IMPLIED>
<IATTLIST session-timeout id 1D #IMPLIED>
<IATTLIST resource-env-ref id ID #IMPLIED>
<IATTLIST resource-env-ref-name id ID #IMPLIED>
<IATTLIST resource-env-ref-type id ID #IMPLIED>
<IATTLIST resource-ref id ID #IMPLIED>
<!IATTLIST res-ref-name id ID #IMPLIED>
<IATTLIST res-type id 1D #IMPLIED>

<!IATTLIST res-auth id ID #IMPLIED>

<IATTLIST res-sharing-scope id ID #IMPLIED>
<IATTLIST security-constraint id 1D #IMPLIED>
<IATTLIST resource-collection id ID #IMPLIED>
<IATTLIST resource-name id 1D #IMPLIED>
<IATTLIST sip-method id 1D #IMPLIED=>

<IATTLIST proxy-authentication id 1D #IMPLIED>
<IATTLIST user-data-constraint id ID #IMPLIED>
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<IATTLIST transport-guarantee id 1D #IMPLIED>
<IATTLIST auth-constraint id 1D #IMPLIED>
<IATTLIST role-name id ID #IMPLIED>
<IATTLIST login-config id 1D #IMPLIED>
<IATTLIST realm-name id ID #IMPLIED>
<!IATTLIST auth-method id ID #IMPLIED>
<IATTLIST security-role id ID #IMPLIED>
<IATTLIST security-role-ref id 1D #IMPLIED>
<IATTLIST role-link id 1D #IMPLIED>
<IATTLIST env-entry id ID #IMPLIED>
<IATTLIST env-entry-name id 1D #IMPLIED>
<IATTLIST env-entry-value id 1D #IMPLIED>
<IATTLIST env-entry-type id 1D #IMPLIED>
<IATTLIST ejb-ref id ID #IMPLIED>
<IATTLIST ejb-ref-name id ID #IMPLIED>
<IATTLIST ejb-ref-type id ID #IMPLIED>
<IATTLIST home id ID #IMPLIED>
<IATTLIST remote id ID #IMPLIED>
<!IATTLIST ejb-link id 1D #IMPLIED>
<IATTLIST ejb-local-ref id ID #IMPLIED>
<IATTLIST local-home id ID #IMPLIED>
<IATTLIST local id ID #IMPLIED=>
<IATTLIST run-as id ID #IMPLIED>
<IATTLIST pattern id 1D #IMPLIED>
<IATTLIST and id ID #IMPLIED>

<!ATTLIST or id ID #IMPLIED=>

<!ATTLIST not id ID #IMPLIED>

<IATTLIST equal id 1D #IMPLIED=>
<IATTLIST contains id ID #IMPLIED>
<IATTLIST exists id ID #IMPLIED>
<IATTLIST subdomain-of id ID #IMPLIED=>
<IATTLIST var id 1D #IMPLIED>

<IATTLIST value id ID #IMPLIED=>
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15.6.
15.6.1.

<?xml version="1.0" encoding="UTF-8"?>

<IDOCTYPE sip-app
PUBLIC "-//Java Community Process//DTD SIP Application 1.0//EN"
"http://www.jcp.org/dtd/sip-app_1_0.dtd">

<sip-app>

<display-name>A Simple SIP Application</display-name>

<context-param>
<param-name=>vxml-server</param-name=>
<param-value>sip:serverl7@vxml.example.com</param-value>

</context-param>

<servlet>
<servlet-name>WeatherService</servlet-name>
<servlet-class>com.example.Weather</servlet-class>
<init-param>
<param-name>weather-server</param-name>
<param-value>http://example.com/weather</param-value>
</init-param>

</servlet>

<servlet-mapping>
<servlet-name>WeatherService</servlet-name>
<pattern>
<and>
<equal>
<var>request.method</var>
<value>INVITE</value>
</equal>
<equal>
<var>request.to.uri.user</var>
<value>weather</value>
</equal>
</and>

</pattern>
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</servlet-mapping>

<session-config>
<session-timeout>15</session-timeout>
</session-config>

</sip-app>
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