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1. OVERVIEW

This document defines an architectural framework for rapid application development based on
Session Initiation Protocol (SIP). The Session Initiation Protocol is a derivative of Hypertext
Transfer Protocol (HTTP) and much of the message syntax and header fields are identical to
HTTP/1.1. While HTTP is a protocol for HTML content exchange, SIP is a signaling protocol for
creating, modifying and ending sessions for one or more participants.

Since the two protocols share so much in common, SIP can reap the benefits of some of the
technological advancements surrounding HTTP; specifically Servlets and Enterprise Java Beans
(EJB) based application servers. Both Servlets and EJB frameworks promote rapid application
development through their well-defined application programming interfaces.

This specification defines a set of Java application programming interfaces for developing
telephony applications, by extending the Java Servlet framework. Since this framework builds
upon on the Servlet framework, it intends to appeal to the broad Web development community.
Developers already familiar with the Java Servlet framework will be able to develop telephony
applications, or set of hybrid applications based on this framework. Further, this framework also
intends to appeal to the Servlet Container Providers, because they can leverage their HTTP
container development expertise to provide SIP servlet containers.

Rather than repeating the interfaces syntax and semantics of the base Servlet framework, we use
[HTTP Servlet X.Y] to refer to Section X.Y of the current Servlet/2.2 specification.

1.1 What is a SIP Servlet?

A SIP Servlet is a telephony component, managed by a container, which executes telephony
service logic. A SIP Servlet is a Servlet specialization, just like HTTP Servlets. SIP Servlets
interact with web clients via a request, acknowledge, response semantics implemented by the
SIP Servlet Container. This request-acknowledge-response model reflects the behavior of the
Session Initiation Protocol (SIP).

1.2 What is a SIP Servlet Container?

A SIP servlet container is a servlet container that implements all the interfaces defined by this
specification. Please refer to the Servlet Container definition in [HTTP Servlet 1.2].

1-1



Java™ SIP Servlet API Specification

1.3 Client-Server Interaction

A SIP client (SIP User Agent Client), which could be browser plug-in, or a stand-alone client
program initiates a SIP request, accesses a SIP server and makes a session request. This
request is handled by the SIP servlet container that runs inside (or in conjunction with) the host
SIP server which calls a specific servlet. This SIP servlet in turn sends a response back to the
client.

This request is handled by the SIP servlet container that runs inside (or in conjunction with) the
host SIP server which calls a specific servlet. This SIP servlet in turn sends a response back to
the client.

The SIP Servlet API focuses primarily on enabling server-based services. Developers writing SIP
clients need a different set of APIs. The authors will offer this set of client APIs in a separate
draft.

1.4 An Example

A SIP client (which could be SIP phone or a program running on a PC) issues an invitation
request. The server framework (within the SIP server) hands off the SIP request message to the
servlet container for processing. The SIP servlet container determines which servlet to invoke
based upon its internal configuration. The SIP servlet container then calls the SIP servlet with a
collection of objects representing the request.

The servlet container can run in the same process as the host SIP server, in a different process
on the same host, or on a different host from the SIP server for which it processes requests.

The SIP servlet extracts whatever information it needs to process the request from the request
object. The servlet can then use its specified algorithm(s) to generate data to send back the
response to the client. The servlet sends the data back to the client via one or more response
messages.

Once the servlet completes a SIP transaction, the servlet container ensures the proper dispatch
of the response and then the servlet container returns control back to the host SIP server.

1.5 Comparing SIP Servlets with Other Technologies

The comparisons between SIP servlets and other technologies are very similar to those for HTTP
Servlets and other technologies.

Please refer to the Servlet Container definition in [HTTP Servlet 1.4].

1.6 API Status

This is the initial version of the SIP Servlet specification. This specification is based on Java
Servlet API specification version 2.2.

The SIP Servlet Architecture served as the basis for the development of a SIP Servlet based
proxy server. A reference implementation of this specification has been successfully tested in
two SIP Bakeoffs (3 and 4).

1-2
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2. TERMS USED

These terms are used throughout the specification.

2.1 Basic Terms

2.1.1 Servlet Definition

A servlet definition is a unique name associated with a fully qualified class name of a class
implementing the Ser vl et interface. A set of initialization parameters can be associated with a
servlet definition.

Please refer to [HTTP Servlet 2.1.2]

2.1.2 Servlet Mapping

A Servlet Mapping is a Servlet Definition that is associated by a container by forming unique
servlet discrimination pattern consisting of field from Request-URI, From header, and the To
header. The server directs all requests that match the servlet discrimination pattern to the servlet
associated with the Servlet Definition.

2.1.3 SIP URL

SIP requests use SIP URLs to store different data elements including the originator (From), the
current destination (Request-URI), and the final recipient (TO). SIP requests also use SIP URLs
to specify redirection addresses (Contact). A SIP URL can also be embedded in web pages or
other hyperlinks to indicate that the particular user or the service can be called via SIP. When
used as a hyperlink, the SIP URL indicates the use of the INVITE method.

An example SIP URL would be:
si p:j.doe@ig. com maddr =239. 255. 255. 1;tt| =15

Please refer to the latest IETF draft of the "SIP: Session Initiation Protocol” document, Section 2
"SIP Uniform Resource Locators."

2.1.4 SIP Servlet Definition

A SIP servlet definition is a unique name associated with a fully qualified class name of a class
implementing the Si pSer vl et interface. A set of initialization parameters can be associated
with a SIP servlet definition.

2.1.5 SIP Servlet Mapping

A SIP servlet mapping is a SIP servlet definition that is associated by a SIP servlet container with
a SIP URL. The SIP servlet associated with the Servlet Definition handles all requests to that SIP
URL.
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2.1.6 SIP Application

A SIP application is a collection of SIP servlets, HTTP servlets, JavaServer Pages 2, HTML
documents, and other SIP resources that might include image files, compressed archives, and

other data. A SIP application may be packaged into an archive or exist in an open directory
structure.

All compatible servlet containers must accept a SIP application and perform a deployment of its
contents into their runtime. This may mean that a container can run the application directly from a
SIP application archive file or it may mean that it will move the contents of a SIP application into
the appropriate locations for that particular container.

Please refer to [HTTP Servlet 2.1.4]

2.1.7 SIP Application Archive

A SIP application archive is a single file that contains all of the components of a SIP application.
This archive file is created by using standard JAR tools which allow any or all of the SIP
components to be signed.

SIP application archive files are identified by the . sar extension. A new extension is used

instead of . j ar because that extension is reserved for files which contain a set of class files and
that can be placed in the classpath or double clicked using a GUI to launch an application. As the
contents of a SIP application archive are not suitable for such use, a new extension was in order.

Please refer to [HTTP Servlet 2.1.5]

2-4
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2.2 Roles

The following roles are defined to aid in identifying the actions and responsibilities taken by
various parties during the development, deployment, and running of a SIP Servlet based

application. In some scenarios, a single party may perform several roles; in others, a different
party may perform each role.

2.2.1 SIP Application Developer

The SIP Application Developer is the producer of a SIP based application. His or her output is a
set of SIP servlet classes, JSP pages, HTML pages, and supporting libraries and files (such as
images, compressed archive files, etc.) for the web application. The Application Developer is
typically a SIP application domain expert. The SIP developer is required to be aware of the
servlet environment and its consequences when programming, including concurrency
considerations, and create the SIP application accordingly.

Please refer to [HTTP Servlet 2.2.2]

2.2.2 Application Assembler

The Application Assembler takes the work done by the developer and ensures that it is a
deployable unit. The input of the Application Assembler is the servlet classes, JSP pages, HTML
pages, other supporting libraries and files for the SIP application. The output of the application
assembler is a SIP Application Archive or a SIP Application in an open directory structure.

2.2.3 Deployer

The Deployer takes one or more SIP application archive files or other directory structures by a
SIP Application Developer and deploys the application into a specific operational environment.

The operational environment includes a specific servlet container and SIP server. The Deployer
must resolve all the external dependencies declared by the developer. To perform his role, the
Deployer uses tools provided by the Servlet Container.

The Deployer is an expert in a specific operational environment. For example, the Deployer is
responsible for mapping the security roles defined by the Application Developer to the user

groups and accounts that exist within the operational environment where the SIP application is
deployed.

Please refer to [HTTP Servlet 2.2.3]

2.2.4 System Administrator

The System Administrator is responsible for the configuration and administration of the SIP
servlet container and SIP server. The administrator is also responsible for overseeing the well-
being of the deployed SIP applications at run time.

Please refer to [HTTP Servlet 2.2.2]
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2.2.5 SIP Servlet Container Provider

The SIP Servlet Container Provider is responsible for providing the runtime environment, hamely
the SIP servlet container and possibly the SIP server, in which a SIP application runs as well as
the tools necessary to deploy web applications.

The expertise of the SIP Container Provider is in server level programming. This specification
does not specify the interface between the SIP server and the SIP servlet container. It is left to
the SIP Container Provider split the implementation of the required functionality between the SIP
container and the SIP server. Once future version of EJB specification defines Application Server
to Container interfaces, this specification will be updated to support those APIs. At that time, it
will be possible to write a SIP Container that compatible with EJB application servers.

Please refer to [HTTP Servlet 2.2.5]

2.3 Security Terms

2.3.1 Principal

A principal is an entity that can be authenticated by an authentication protocol. A principal is
identified by a principal name and authenticated by using authentication data. The content and
format of the principal name and the authentication data depend on the authentication protocol.

Please refer to [HTTP Servlet 2.3.1]

2.3.2 Security Policy Domain

A security policy domain is a scope over which security policies are defined and enforced by a

security administrator of the security service. A security policy domain is also sometimes referred
to as a realm.

Please refer to [HTTP Servlet 2.3.2]

2.3.3 Security Technology Domain

A security technology domain is the scope over which the same security mechanism, such as
Kerberos, is used to enforce a security policy. Multiple security policy domains can exist within a
single technology domain.

Please refer to [HTTP Servlet 2.3.3]
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3. THE SIP SERVLET INTERFACE

The SipServlet abstract base class is the central abstraction of the SIP Serviet API. It extends the
GenericServlet class that implements the Servlet interface. SIP application developers will
typically extend SipServlet class for implementing their services.

3.1 Request Handling Methods

The SipServlet class defines the default method called service for handling all SIP requests. This
method de-multiplexes each request and is responsible for invoking the appropriate method on
the proper instance of a SipServlet.

3.2 SIP Specific Request Handling Methods

The SipServlet abstract class defines additional methods for handling SIP requests. These
methods correspond to the request methods defined by SIP specification. The service method of
the SipServlet class automatically calls these methods for processing a SIP request. The
SipServlet interface defines the following methods for request processing:

* dol nvi t e for handling SIP INVITE requests

e doAck for handling SIP ACK requests

 doOpti ons for handling SIP OPTIONS requests

» doBye for handling SIP BYE requests

e doCancel for handling SIP CANCEL requests

» doRegi st er for handling SIP REGISTER requests

Typically, SIP application developers will not override the service method. The service method
handles standard SIP requests by dispatching them to the handler methods for each SIP request
type (the doXXX methods listed above).

Likewise, developers are not likely to override the doOpt i ons methods. The service method
supports SIP 2.0 OPTIONS requests by dispatching it and doOpt i ons. Servlets typically run on
multithreaded servers, so you must write your servlet to handle concurrent requests and
synchronize access to shared resources.

Shared resources include in-memory data such as instance or class variables and external
objects such as files, database connections, and network connections.
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3.3

3.4

3.5

3.6

3.7

Servlet Life Cycle

The SIP Servlet life cycle is similar to the HTTP Servlet life cycle.
Please refer to [HTTP Servlet 3.3]

Loading and Instantiation
Please refer to [HTTP Servlet 3.3.1]

Initialization
Please refer to [HTTP Servlet 3.3.2]

Request Handling
Please refer to [HTTP Servlet 3.3.3]

End of Service
Please refer to [HTTP Servlet 3.3.4]

3-8
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4. SIP SERVLET CONTEXT

The SIP Servlet context fulfills a similar role to the HTTP Servlet context.
Please refer to [HTTP Servlet 4]
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5. THE SIP REQUEST

Similar to HTTP, messages in the SIP protocol are either: request messages or response
messages. A request message consists of method tokens, message headers, and message
body. The SIP request object acts like a container encapsulating all information sent by the SIP
client.

5.1 Parameters

The parameters made available to a request are encapsulated via the URI of the request
message or the To value of the message. This specification provides a SIPURL interface that
specifies how a SipServlet can extract information from the string containing the SIP URL.

Unlike the HTTP requests, there is no posted data and no format data.

5.2 Attributes

Attributes within a request or a response are associated with a message header value.

Attributes are objects associated with a request. Attributes may be set by the container to
express information that otherwise could not be expressed via the API, or may be set by a servlet
to communicate information to another servlet. Attributes are accessed with the following
methods of the Ser vl et Request interface:

e getAttribute

e getAttributeNanes

» setAttribute

Only one attribute value may be associated with an attribute name.

Attribute names beginning with the prefixes of "j ava. " and "j avax. " are reserved for definition
by the HTTP Servlet Specification (Please refer to [HTTP Servlet]).

Please refer to [HTTP Servlet 5.2].

5-10
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5.3 Headers

A SIP servlet can access the headers of a SIP request by using the following methods provided
by the SipServietRequest interface:

» SipServl et Request . get Header
» SipServl et Request . get Header s
 SipServl et Request. get Header Nanes

These methods are syntactically and semantically identical to the methods provided by the
HttpServletRequest interface. The getHeader method can be used for accessing singleton
headers (Call-Id), whereas the getHeaders method can be used for accessing multiple headers
(like Via) with the same name.

SIP headers are categorized into general-headers, request-headers, response-headers and
entity-headers. A SIP request can contain general-headers, request-headers and entity-headers
only. Entity-headers provide meta-information about the message-body. Request-headers are
used by clients for passing additional information about the request that could not by conveyed by
the request method. As described in the SIP specification, “these fields act as request modifiers,
with semantics equivalent to the parameters of a programming language method invocation.

Additional convenience methods are also provided for frequently accessed headers. The
following convenience methods are provided by the SipServietRequest interface for accessing
common header fields:

e SipServletRequest.getCallld
* SipServl et Request . get From
e SipServl et Request. get To

5-11
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6. THE SDP SESSION DESCRIPTION

The Session Description Protocol (SDP) is used by SIP for conveying session information to
prospective participants. It is purely a format for session description and not really a protocol.
Unlike the H.245 specification, it is not meant for supporting media encoding and session content.

The SDP is more like a markup language for describing session information. It defines tags that
can convey the following information related to session formation:

» Session name and purpose

e Time(s) the session is active

* The media comprising the session

» Information to receive those media (addresses, ports, formats, etc).
» Information about the bandwidth to be used by the conference

e Contact information for the person responsible for the session
Please refer to RFC 2327 for a detailed description of SDP.

We define two interfaces for encapsulating all the information related to session description,

namely the SessionDescription and MediaDescription interfaces. The server populates these
objects with the information elements contained in the SDP portion of the SIP message. SIP
container implementers are responsible for providing objects that implement these interfaces.

6-12
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7. THE SIP RESPONSE

Messages in SIP are (as in HTTP) either request messages or response messages. A response
message consists of method tokens, message headers, and message body. The SIP response
object encapsulates responses generated by SIP severs and SIP servlets. It acts like a container
encapsulating all information to be sent to the SIP client.

7.1 Headers
A SIP servlet can set various headers and response codes via the SipServletResponse interface:
» SipServl et Response. set Header
e SipServl et Response. appendHeader

Typically, the servlet writers use these methods for setting optional headers. For example, a
mobility servlet may decide to set the Contact and Expires headers as part of a 302 Moved
temporarily response.

Both these methods take two parameters, a name and a header value. The setHeader method
sets the header specified by the name to the value parameter. It overwrites any previous values
associated with the given header. The SipServletResponse.containsHeader method can be used
to test the presence of a header before setting its value. The appendHeader method
concatenates a header value to the existing header value. If the header specified does not exist,
then this method will create a new header entry.

7.2 Convenience Methods

SIP support resource mobility via redirection response. SIP Servlet writers need to frequently
generate redirection responses. The SipServiletResponse interface provides the following
convenience methods for generating error and redirection responses:

 SipServl et Response. sendRedi r ect
e SipServl et Response. sendError

The sendRedirect method is used for generating 3xx (Redirection) responses. This method will
set the appropriate headers and content body for redirecting SIP clients to a different location.

The sendError method emits the appropriate headers and content body in the response
message. It can be used for generating 4xx (Client-Error), 5xx (Server-Error), and 6xx (Global-
Failure) responses.

7.3 Proxy Method

Like HTTP, SIP supports proxying functionality. For rapidly developing proxy services, the
SipServletResponse interface provides the following convenience methods for proxying requests:

» SipServl et Response. proxySt at el ess
 SipServl et Response. proxySt at ef ul |

The proxyStateless and proxyStatefull methods can be used for directing the server to carryout
SIP proxy operation. These methods take two flags, fork, and recurse. The only difference
between proxyStateless and proxyStatefull operation is that the proxyStatefull operation
processes Record-Route, Route, and Session-Expires headers according to their draft
specifications; the proxyStateless operation does not does not process these headers.

7-13
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8. SESSIONS

The SIP servlet API provides a simple session tracking interface that allows SIP servlet
containers to track a SIP session. SIP session tracking is straight forward, unlike the session
tracking techniques in HTTP.

8.1.1 Session Tracking Mechanism

Since SIP is state-oriented protocol by design, it has build in capability for identifying a series of
unique requests from a remote client. Every SIP request and response contains a Call-ID generic
header field that is used for uniquely identifying a session.

8.1.2 Session Timeouts

The SIP sessions should timeout according to the default timers specified by the SIP
specifications, regardless of the underlying transport protocol used (TCP or UDP). All SIP servlet
containers must follow the default timeout and retry semantics specified by the SIP specification.

A SIP servlet may specify a default timeout value as part of their deployment information, or may
programmatically set the timeout values.
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9. DISPATCHING REQUESTS

The ability to chain together SIP servlets when serving requests is under study.
Input is welcomed.
Please refer to [HTTP Servlet 8].

9-16



Java™ SIP Servlet API Specification

10. SIP APPLICATIONS

SIP Servlets can be used to implement several kinds of services. They include the following
services:

* Location Manager

* Redirection Server

» Proxy Server, both call statefull and stateless servers
e Treatment Server

These services are discussed below.

10.1 Location Manager

A location manager tracks the contact information for users (supplied via REGISTER requests).
The location manager's functionality can enhance the functionality of a redirection server and a
proxy server, by enabling the users with a means to control redirection and proxying via the SIP
protocol.

10.2 Redirection Server

A redirection server redirects incoming requests to another SIP UAS. The server can decide
whether to accept and to redirect the request based upon some combination of stored data and
algorithm(s) specified by a SIP servlet.

10.3 Proxy Server

A proxy server proxies each incoming requests to another SIP UAS. The server can decide
whether to accept and to proxy a service request based upon some combination of stored data
and algorithm(s) specified by a SIP servlet.

10.4 Announcement/Treatment Server

An announcement or treatment server is a server that can accept calls. The server connects the
caller to a media connection that does not initiate the completion of the call. The caller can
disconnect at anytime. This is useful for connecting callers to announcements or other types of
sessions where interaction is not required.
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11. MAPPING REQUESTS TO SERVLETS

Application developers can use SIP Servlets API for developing redirect, proxy, or termination
side services. A SIP Servlet engine needs to de-multiplex incoming requests and dispatch them
to the proper servlet.

The HTTP Servlet mapping scheme is based on the request URL paths. However, a SIP-URL
does not contain a path and is used for identifying users instead of files. Further, since SIP
Servlets API can be used for developing originating, terminating, and redirect services, a simple
path based mapping scheme is not adequate.

SIP Servlet engines can use Request-URI (current destination), From header (the originator), and
To header (final recipient of the request) to map requests to servlets. The container can use any
or all of these three fields for mapping request to servlets. However, the current servlet mapping

rules are based only on the Request-URI field and they are as follows:

e The servlet container will try to map by looking for an exact match on the user and hostport
fields on the Request-URI. l.e., the current destination of the request. The search is
terminated once an exact match is found and no further rules are attempted.

» The container will then try to map by looking for an exact match on the user and host fields
of the Request-URI.

e The container will then try to map by looking for an exact match on the hostport filed of the
Request-URI.

» The container will then try to map by looking for an exact match on the host filed of the
Request-URI.

e The container will then try to map by looking for an exact match on the user field of the
Request-URI.

» If none of the rules result in a servlet match, the container will emit a 5xx response.

Note: These mapping rules are preliminary and are subject to change based on the feedback and
reference implementation experiences.
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12. SECURITY

Security issues are under investigation.
Please refer to [HTTP Servlet 11].
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13. APPLICATION PROGRAMMING INTERFACE

This section lists the set of interfaces, classes, and exceptions that compose the SIP Serviet APL.
The accompanying JavaDoc documentation contains a more detailed description of all these.

Table 1: Servlet and SIP Servlet Package Summary

Package javax.serviet Package com.wcom.sip.servlet
RequestDispatcher SipServletRequest
Servlet SipServletResponse
ServletConfig SipSession
ServletContext SipSessionBindingListener
ServletRequest SipServlet
ServletResponse SIPURL
SingleThreadModel MediaDescription
GenericServlet SessionDescription
ServletinputStream SipUtils
ServletException Contact
UnavailableException ContactAddress

To

13.1 Package javax.servlet

The javax.servlet package is listed here only for completeness. This package is defined and
controlled by JavaSoft.

13.1.1 Request Dispatcher

public interface Request D spatcher

public void forward(Servl et Request request, ServletResponse
response);

public void include(ServletRequest request, ServletResponse
response);

13.1.2 Servlet

public interface Servlet

public void init(ServletConfig config) throws Servl et Exception;
public ServletConfig getServletConfig();
public void service(Servl et Request req, Servl etResponse res)
t hrows Servl et Exception, | COException;
public String getServletlnfo();
public void destroy();

13-20



Java™ SIP Servlet API Specification

13.1.3 ServletConfig

public interface ServletConfig

public Servl et Context getServletContext();
public String getlnitParanmeter(String nane);
public Enuneration getlnitParameterNanmes();

13.1.4 ServletContext

publ |

publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
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publ i
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publ i
publ i
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i nterface Servl et Cont ext

Servl et Cont ext get Context(String uripath);

i nt get Maj or Version();

String getM neType(String file);

i nt getM norVersion();

URL get Resource(String path) throws Ml fornmedURLException;
| nput St ream get Resour ceAsStrean(Stri ng path);

Request Di spat cher get Request Di spatcher(String url path);
Servl et getServlet(String nane) throws Servl et Exception;
Enuner ati on getServlets();

Enuner ati on get Servl et Names() ;

void log(String nsg);

voi d | og( Exception exception, String nsg);

void log(String nessage, Throwabl e throwable);

String getReal Path(String path);

String getServerlnfo();

bj ect getAttribute(String nane);

Enumer ati on get Attri buteNanmes();

void setAttribute(String name, Object object);

void renoveAttribute(String nane);

13.1.5 ServletRequest

public interface Servl et Request
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publ i
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hj ect getAttribute(String name);

Enunerati on get Attri buteNames();

String getCharacterEncoding ();

i nt get ContentLength();

String getContent Type();

Servl et | nput Stream get I nput Stream() throws | OExcepti on;
String getParanmeter(String nane);

Enuner ati on get Par anet er Nanmes() ;

String[] getParaneterVal ues(String name);
String getProtocol ();

String getScheme();

String getServerName();

int getServerPort();

Buf f er edReader get Reader () throws | OException;
String get Renot eAddr () ;

String get Renot eHost () ;

void setAttribute(String key, oject 0);

13.1.6 ServletResponse

public interface Servl et Response
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public String get CharacterEncoding ();

public Servl et Qutput Stream get Qut put Stream() throws | OExcepti on;
public PrintWiter getWiter() throws | OException;

public void setContentlLength(int len);

public void setContent Type(String type);

Si ngl eThr eadMbdel

public interface SingleThreadvodel

/1 No Met hods

13.1.7 GenericServlet

public abstract class GenericServlet
i mpl enents Servlet, ServletConfig, java.io.Serializable

public GenericServliet ();

public void destroy();

public String getlnitParameter(String name);

public Enuneration getlnitParameterNanmes();

public ServletConfig getServletConfig();

public Servl et Context getServletContext();

public String getServletlnfo();

public void init(ServletConfig config) throws Servl et Exception;
public void init() throws ServletException;

public void log(String nsg);

public void log(String nessage, Throwable t);

public abstract void service(Servl et Request req, ServletResponse
res)

t hrows Servl et Exception, | OException;

13.1.8 ServletinputStream

public abstract class ServletlnputStream extends |nputStream

protected ServletlnputStream ();
public int readLi ne(byte[] b, int off, int len) throws | CException;

13.1.9 ServletOutputStream

public abstract class Servl et Qutput Stream ext ends Qut put Stream

protected ServletQutputStream ();
public void print(String s) throws | OException;

public void print(boolean b) throws | OException;
public void print(char c) throws | OExcepti on;
public void print(int i) throws | COException;
public void print(long |') throws | OExcepti on;
public void print(float f) throws | COException;
public void print(double d) throws | OException;
public void println() throws |COException;

public void println(String s) throws | COException;
public void println(boolean b) throws | OException;
public void println(char c) throws | OException;
public void println(int i) throws | COException;
public void println(long |) throws | OException;
public void println(float f) throws | OException;
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public void println(double d) throws | COException

13.1.10 ServletException

public class ServletException extends Exception

public
public
public
public
public

Servl et Exception();

Servl et Exception(String nmessage);

Servl et Exception(String message, Throwabl e root Cause);
Servl et Excepti on( Thr owabl e root Cause);

Thr owabl e get Root Cause();

13.1.11 UnavailableException

publ

publ
publ
nsg) ;
publ
publ
publ

c

Cc
Cc

C
C
Cc

cl ass Unavai | abl eExcepti on extends Servl et Exception

Unavai | abl eException (Servlet servlet, String msg);
Unavai | abl eException (int seconds, Servlet servlet, String

bool ean i sPermanent ();
Servl et getServiet ();
i nt getUnavail abl eSeconds ();

13.2 Package com.wcom.sip.servlet

cl ass
cl ass
cl ass
cl ass
cl ass
cl ass

nterface SipServl et Request
nterface SipServl et Response
nterface SipSession

nterface Si pSessi onBi ndi ngLi st ner
nterface Contact

nt erface Contact Address

nterface To

Si pSer vl et

URI

Sessi onDescri ption
Medi aDescri pti on
SipUtils

S| PURL

13.2.1 SipServletRequest

public interface SipServletRequest extends Servl et Request

publ
publ
publ
publ
publ
publ
publ
publ
publ
publ
publ
publ
publ

OO0 O0OO0OO0O0O0O0O0O0O0OO0OO0

SI PURL get Cal | edParty();

SI PURL get FromJRL() ;

SI PURL get TOURL() ;

String getAut hType();

String getCallld();

| ong get Dat eHeader (String nane);
String getHeader(String nane);

i nt getlntHeader(String nane);

String get Met hod();

Sessi onDescri ption get Sessi onDescription();
String get RenoteUser();

String get Request URI () ;

String getServletlnvocationPattern();
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public SipSession getSession (bool ean create);
public SipSession getSession();
public bool ean i sRequest edSessionldvalid ();

public String getBody();

13.2.2 SipServletResponse

public interface SipServletResponse extends Servl et Response
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publ i
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S| PURL
S| PURL
S| PURL
String
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SC_TRYI NG,
SC_RI NG NG,

SC_CALL_BEG N_FORWARDED,
SC_CALL_QUEUED;

SC_OX;

SC_MULTI PLE_CHOI CES;
SC_MOVED_PERMANENTLY:;
SC_MOVED_TEMPORARI LY:
SC_SEE_OTHER:
SC_USE_PROXY:

SC_ALTERNATI VE_SERVI CE;
SC_BAD_REQUEST;
SC_UNAUTHORI ZED;
SC_PAYMENT _REQUI RED;
SC_BAD_FORBI DDEN;
SC_NOT_FOUND;
SC_METHOD_NOT_ALLOVED;
SC_PROXY_AUTHENTI CATI ON_REQUI RED;
SC_REQUEST_TI MEOUT;
SC_CONFLI CT;

SC_GONE;

SC_LENGTH_REQUI RED;
SC_REQUEST_ENTI TY_TOO_LARGE;
SC_REQUEST_URI _TOO _LONG,
SC_UNSUPPORTED_MEDI A_TYPE;
SC_BAD_EXTENSI ON;
SC_TEMPORARLY_UNAVAI LABLE;
SC_CALL_LEG DNE;
SC_LOOP_DETECTED;

SC_TOO MANY_HOPS;
SC_ADDRESS_| NCOVPLETE;
SC_AVBI GUOUS;
SC_BUSY_HERE;

SC_SERVER | NTERNAL_ERROR:
SC_NOT_| MPLEMENTED;
SC_BAD_GATEVWAY;

SC_SERVI CE_UNAVAI LABLE;
SC_GATEWAY_TI MEOUT;
SC_VERS| ON_NOT_SUPPORTED;
SC_BUSY_EVERYWHERE;
SC_DECLI NE;
SC_DOES_NOT_EXI T_ANYWHERE;
SC_NOT_ACCEPTABLE;

get Cal | edParty();
get FromUJRL() ;

get TOURL() ;

get Aut hType() ;
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public String getCallld();

public | ong getDat eHeader (Stri ng name);

public String getHeader(String name);

public int getlntHeader(String name);

public String getMethod();

public SessionDescription getSessionDescription();
public String get RenoteUser ();

public String get Request URI ();

public String getServletlnvocationPattern();
public SipSession getSession (bool ean create);
public SipSession getSession();

public bool ean i sRequest edSessionldvalid ();
public String getBody();

13.2.3 SipSession

public interface SipSession

public long getCreationTime ();

public String getld ();

public | ong getlLast AccessedTinme ();

public int getMaxlnactivelnterval ();

public CObject getValue (String name);

public String [] getVal ueNanes();

public void invalidate ();

public bool ean i sNew ();

public void putValue (String nane, Object value);
public void renoveVal ue (String nane);

public void setMaxlnactivelnterval (int interval);

13.2.4 SipSessionBindingListener

public interface SipSessionBindingLi stener extends EventListener

public void val ueBound (Si pSessi onBi ndi ngEvent event);
public void val ueUnbound (Si pSessi onBi ndi ngEvent event);

13.2.5 SipServlet

public abstract class SipServlet extends CenericServl et
i mpl enents java.io.Serializable

public SipServiet ();

protected void dolnvite (SipServletRequest req, SipServletResponse
resp) throws Servl et Exception, |OException;

protected | ong getlLastMdified (SipServletRequest req);

protected void doAck (SipServletRequest req, SipServletResponse
resp) throws Servl et Exception, | OException;

protected void doBye (SipServletRequest req, SipServletResponse
resp) throws ServletException, |OException;

protected void doCancel (SipServletRequest req, SipServletResponse
resp) throws Servl et Exception, |OException;

protected voi d doRegi ster (SipServletRequest req,

Si pSer vl et Response resp) throws Servl et Exception, | COException
protected void doOptions (SipServl et Request req, SipServletResponse
resp) throws ServletException, |OException;
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protected void service (SipServl et Request req, SipServletResponse
resp) throws ServletException, |OException;
public void service(ServletRequest req, ServletResponse res)

t hrows Servl et Exception, | OException;

13.2.6 SipSessionBindingEvent
public class SipSessionBi ndi ngEvent extends Event Obj ect
public SipSessionBi ndi ngEvent (SipSession session, String nane);

public String getNanme ();
public SipSession getSession ();

13.2.7 SipUtils
public class SipUils

public SipUils();

static public Hashtable parseQueryString(String s);

static public Hashtable parsePostData(int |en, ServletlnputStream
in);

static private String parseNanme(String s, StringBuffer sb);

public static StringBuffer get Request URL (Si pServl et Request req);

13.2.8 MediaDescription

public interface Medi aDescription

public final String getMdiaType();

public final void setMedi aType(String medi aType);
public final int getMediaPort();

public final void setMediaPort(int port);

public final int getPortCount();

public final void setPortCount(int portCount);

public final String getProtocol ();

public final void setProtocol (String protocol);
public final Iterator getMedi aFormatlter();

public final void addMedi aFormat (String medi aFor mat) ;
public final void clearMdi aFormats();

public final String getMdiaDescription();

public final void setMedi aDescription(String medial nfo);
public final Iterator getConnectionFieldlter();

public final void addConnecti onFi el d( Connecti onFi el d
connecti onFi el d);
public final void clearConnectionFields();

public final Iterator getBandw dthFieldlter();

public final void addBandwi dt hFiel d(String bandw dth);
public final void clearBandw dt hFoel ds();

public final String getKeyField();

public final void setKeyField(String keyField);

public final Iterator getAttributelter();

public final void addAttribute(AttributeField attribute);
public final void clearAttributes();
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13.2.9 SessionDescription

public interface SessionDescription

publ i
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i nt get SDPVersion();
voi d set SDPVersi on(int version);
OiginField getOiginField();

void setOriginField(OriginField origin);

String get Sessi onName();
voi d set Sessi onNane(String nane);
String getSessionDescription();

voi d set Sessi onDescription(String description);

String getURI ();

void setURI(String uri);
String getEmail ();

void setEmail (String email);
String get PhoneNunber () ;

voi d set PhoneNumnber (String phone);

Connecti onFi el d get Connecti onFi el d();

voi d set Connecti onFi el d( Connecti onFi el d connecti onFi el d);
TinmeFiel d getTimeFiel d();
void setTimeField(TinmeField tine);
String getKeyField();
voi d setKeyFiel d(String keyField);
String getBandwi dt hFi el d();

voi d set Bandw dt hFi el d(String bandwi dth);
void addAttribute(AttributeField attribute);

fi

nal

void clearAttributes();

I[terator getAttributsliter();

voi d addMedi aDescri pti on(Medi aDescri pti on nedia);
voi d cl ear Medi aDescri ptions();

fi

nal

Iterator getMedi aDescriptionlter();

13.2.10 SIPURL
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SI PURL

void setUser(String u);
String getUser();

bool ean isUser();

bool ean i sPhone();

voi d set Phone();

voi d set Password(String p);

String getPassword();
void setHost(String h);
String getHost();

void setPort(String p);
String getPort();

int getPortAsint();

voi d addTransParam(String p);

String getTransParan(i nt

i)

voi d addUser Paran{String u);
i)

String getUserParan(int

voi d addMet hodParan(String m;

String get Met hodPar anti

nt

i)

void addTtl Param(String t);

String getTtl Paran{int

i)
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13.2.11 Contact

public class Contact

voi d addMvaddr Param(String m;

voi d set MaddrParam(int i,String nj;

String get Maddr Param(int i);

voi d addQt her Param(String key, String val ue);
voi d set O her Par ans( Hasht abl e ht);

String getQxherParam(String nj;

Hasht abl e get Ot her Par ans() ;

voi d addHeader (String nane, String val ue);
String getHeaderVal ue(String name);

public Vector getContactAddresses();
public void addCont act Addr ess( Cont act Address a);
public void renoveCont act Addr ess( Cont act Address a);

13.2.12 ContactAddress

public class Contact Address

publ i
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13.2.13 To

publ i

publ i
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String getDi splayName();

voi d setDi spl ayNane(String dn);
SI PURL get SI PURL() ;

SI PURL set SI PURL(SI PURL url);
String getQParanm();

void setQParan(String q);
String getAction();

void setAction(String a);
String getExpire();

void setExpire(String e);
bool ean i sExpired();

class To

SI PURL get SI PURL();

void set SI PURL(SI PURL url);
String getTag();

void setTag(String tag);

bool ean hasTag ();

To get ToWthout Tag ();

String getDi splayName();

voi d setDi spl ayName(String dn);
voi d set Par ans( Hasht abl e parans);
Hasht abl e get Parans();
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14. DEPLOYMENT DESCRIPTOR

The deployment descriptor specifies how the container is configured.

14.1 Deployment Descriptor Elements

The following types of configuration and deployment information exist in the telephony application
deployment descriptor:

e ServletContext Initialization parameters
» Localized Content
» Local specific announcements
e Local specific error messages and status messages.
» Session Configuration
» Servlet Definitions
e Servlet Mappings
Mime Type Mappings
e Error Pages
»  Security

See the accompanying DTD for further description of all the tags and their comments.

14.2 DTD

<l —
A tel-app is the root element of the depl oyment descriptor for a
t el ephony application (currently only SIP). It is a schena for

descri bing nmeta-infornmation about a tel ephony application.
-->

<l ELEMENT tel -app (icon?,display-nane, description?, distributable?,
cont ext - parant, servlet*, servlet-nmapping*, session-config?,

m me- nappi ng*, wel conme-file-list?, error-nessage*,

resource-ref*, env-entry*, ejb-ref*)>

<l —

A tel ephony-application contains a small-icon and a | arge-icon el enent
whi ch specific the location within the web application for a small and
| arge i mage used to represent the tel ephony application in a GUJ tool

-->
<! ELEMENT icon (snall-icon?, |arge-icon?)>

<l —

The small-icon el ement contains the location within the web application

of a file containing a small (16x16 pixel) icon inage. The image mnust
be either G F or JPEG format and the filenane nust end with the
extension of ".gif" or ".jpg"
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-->
<! ELEMENT smal | -i con (#PCDATA) >

<l —

The large-icon el enent contains the location within the web application
of a file containing a small (32x32 pixel) icon inage. The image nust
be either G F or JPEG format and the filename nust end with the
extension of ".gif" or ".jpg"

-->

<! ELEMENT | arge-icon (#PCDATA) >

<l —

The di spl ay-nane el ement contains a short name that is intended to be
di spl ayed by

QU tools

-->

<! ELEMENT di spl ay- name (#PCDATA) >

<l —
The description elenent is used to provide descriptive text about the

parent el enent
-->

<! ELEMENT descri pti on (#PCDATA) >

<I—

The distributable element, by its presence is a tel ephony application
depl oynment descriptor, indicates that this web application is
progranmed appropriately to be deployed into a distributed servl et
cont ai ner

-->

<! ELEMENT di stri butabl e EMPTY>
<l —
The cont ext-param el emrent contains the declaration of a tel ephony

application's servlet context initialization paraneters.
-->

<! ELEMENT cont ext - par am ( param nane, paramval ue, description?)>
<l —

The nane of a configuration paraneter

-->

<! ELEMENT par am nane (#PCDATA) >

<l —

The val ue of a configuration paraneter

-->

<! ELEMENT par am val ue (#PCDATA) >

<l —
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The servlet elenment contains the declarative data of a servliet. A

t el ephony application may be conmposed out of serveral servlets.
-->

<! ELEMENT servl et (icon?, servlet-name, display-name, decscription?,
servl et-class, init-paranft, |oad-on-startup?)>

<l —
The canoni cal nane of the servlet
-->

<! ELEMENT servl et - nane (#PCDATA) >

<l —
The cl ass nanme of a servlet.
-->

<! ELEMENT servl et-cl ass (#PCDATA) >

<l —

Contains a nane/value pair as an initialization paramof the servlet.
-->

<l ELEMENT i ni t - param ( param nane, paramval ue, description?)>

<l —
The presence of this tag indicates that this servlet should be | oaded
on startup. The optional contents of these el enent nust be an integer

i ndicating the order in which the servlet should be I oaded.
-->

<! ELEMENT | oad- on-startup (#PCDATA) >
<l —

This tag defines a mappi ng between a servlet and the Request-URI
-->

<!l ELEMENT servl et - mappi ng (servl et-name, url-pattern)>

<l —

Def i nes the actual nmapping.

-->

<l ELEMENT url - pattern (#PCDATA) >

<l —

Defines the session paraneters for this web application

-->

<l ELEMENT sessi on-confi g (session-tinmeout)>

<l —

Defines the default session timeout interval for all sessions created
in this web application. The default units are nmeasured in ninutes.

>

<! ELEMENT sessi on-ti neout (#PCDATA) >
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<l —
Def i nes a nmappi ng between and extension and a mme type.
-->

<! ELEMENT m ne- nappi ng (extension, mnme-type)>
<l —

An ext ensi on.
o>

<! ELEMENT ext ensi on (#PCDATA) >
<l —

A defined mme type.
-->

<! ELEMENT mi nme-type (#PCDATA) >
<l —

A ordered list of greetings.
-->

<I ELEMENT wel cone-file-list (wel come-file+)>

<l —
The wel cone-file elenent contains file nane to use as a default

wel cone file, such as trying.sip.
-->

<! ELEMENT wel cone-fil e (#PCDATA) >

<I--
Cont ai ns a mappi ng between an error code or exception type to the path

of a resource in the tel ephony application.
-->

<l ELEMENT error-nmessage ((error-code | exception-type), |location)>
<l —

The SIP error code, exanple: 405.

-->

<! ELEMENT error-code (#PCDATA) >

<l —

A Java exception type.

-->

<! ELEMENT exception-type (#PCDATA) >

<l —

The | ocation of the resource in the tel ephony application.
-->

<! ELEMENT | ocati on (#PCDATA) >

<l —
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The optional resource-ref elenment contains a declaration of a tel ephony
application reference to an external resource.
-->

<! ELEMENT resource-ref (description?, res-ref-name, res-type, res-
aut h) >

<l —

Specifies the name of the resource factory reference name. This val ue
is the name of the context-param whose val ue contains the JNDI nane of
t he data source

-->

<! ELEMENT resour ce-ref-nane (#PCDATA) >

<l —
Specifies the (Java class) type of the data source.
-->

<! ELEMENT resource-type (#PCDATA) >

<l —

The res-auth el ement indicates whether the application component
code performs resource signon programmatically or whether the
contai ner signs onto the resource based on the principle napping

i nfornmati on supplied by the deployer. Mist be CONTAI NER or SERVLET.
-->

<! ELEMENT res-auth (#PCDATA) >

<l —
The env-entry el enent contains the declaration of an
application's environment entry. This elenent is required to be

honored on in J2EE conpliant servlet containers.
-->

<l ELEMENT env-entry (description?, env-entry-name, env-entry-val ue?,
env-entry-type)>

<l —
The env-entry-nane contains the name of an application's

envi ronnent entry.
>

<! ELEMENT env-entry-nane (#PCDATA) >

<l —
The env-entry-val ue el ement contains the value of an

application's environment entry.
-->

<l ELEMENT env-entry-val ue (#PCDATA) >

<l —

The env-entry-type el enent contains the fully qualified Java type
of the environnent entry value that is expected by the application
code. The following are the | egal values of env-entry-type:
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j ava. | ang. Bool ean, java.lang. String, java.lang.Integer,
java. |l ang. Doubl e, java.l ang. Fl oat .
-->

<! ELEMENT env-entry-type (#PCDATA) >

<l —
The ejb-ref element is used to declare a reference to an

enterprise bean.
-->

<l ELEMENT ej b-ref (description?, ejb-ref-nanme, ejb-ref-type, hone,
renote, ejb-1ink?)>

<l —
The ej b-ref-nane el ement contains the nane of an EJB
reference. This is the JNDI name that the servlet code uses to get a

reference to the enterprise bean.
-->

<! ELEMENT ej b-ref-nane (#PCDATA) >

<l —
The ejb-ref-type el ement contains the expected Java cl ass type of

the referenced EJB.
-->

<! ELEMENT ej b-ref-type (#PCDATA) >

<! —

The ej b-hone el ement contains the fully qualified name of the
EJB' s hone interface.

-->

<! ELEMENT hone (#PCDATA) >

<l —

The ejb-renote el ement contains the fully qualified name of the
EJB' s renote interface.

-->

<!l ELEMENT renote (#PCDATA) >

<l —

The ejb-link elenment is used in the ejb-ref elenment to specify
that an EJB reference is linked to an EJB in an enconpassi ng Java2
Enterprise Edition (J2EE) application package. The val ue of the

ej b-1ink el enent nust be the ejb-name of and EJB in the J2EE
application package.

-->

<! ELEMENT ej b-1ink (#PCDATA) >

14.3 Example

The following example illustrates an instantiation of the above DTD.

14-34



Java™ SIP Servlet API Specification

<tel -app>
<di spl ay- nane>A Sinple Mbility Application</display-nane>
<sessi on-ti neout >30</ sessi on-ti meout >
<servl et >
<servl et - name>nobi | i t y</ ser vl et - nane>
<servl et-cl ass>
com wcom si p. servl et. exanpl es. Si npl eMbbi lityServl et
</ servl et-cl ass>
<init-paranp
<par am nane>f oo</ par am nane>
<par am val ue>f oo</ par am val ue>
</init-paranp
</servl et>
<servl et - mappi ng>
<servl et - name>nobi | i t y</ ser vl et - nane>
<url patterns>
<i nvite>adeo@i p. wom conx/invite>
</url patterns>
</ servl et - mappi ng>
</tel -app>
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15. FUTURES

Contributors have made many excellent suggestions for additions to this specification. The
authors will attempt to incorporate these suggestions in later versions of this document.
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