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Abstract

This document describes about extending the functionality of a Web services based
logger system using SOAP Message Transmission Optimization (MTOM)
recommendation from W3C. MTOM uses XML binary optimized packaging (XOP)
recommendation from W3C to provide an optimized XML serialization for binary datain
XML. Thiswork adds binary transport and locale specific trandation (localization)
feature for the binary log messages stored in the log repository.



1 Introduction

The articletitled “A Logger System based on Web services’ [ref (81)] describes about a
general purpose set of component interfaces for logging datain a distributed,
heterogeneous computing environment. This logger system serves as a manageable
repository for the log records and intermediates between the log artifact producers and
the log artifact consumers. The logger system also provides administrative functions such
as creating new logs, purging obsol ete records, and managing retention policies. The log
records are persisted in a proprietary binary format, which are available for read through
the read operation of LogBrowseSession interface. The current work described here,
discusses about extending the logger system by providing localization feature for the user
requested log artifacts. The binary log records requested by a user are filtered from the
persistent storage are delivered to the requestor using aweb service. The binary log
records are serialized using the XOP [ref (83)] specification and are transported over the
HTTP protocol in a SOAP [ref (82)] packet as described by the MTOM [ref (84)]
specification. At the user location, the binary log record is extracted from the SOAP
packet and is translated to the local language.

Therest of this section gives a brief introduction all the technologies used in this work.
All these technologies are described in detail in the following sections of this paper.

1.1 Web services

A web serviceis an interface that describes a collection of operations that are network
accessible through a published URI, and whose public interfaces and bindings are defined
and described using standardized XML. Web Services fulfill a specific task or a group of
tasks. A web serviceis described using WSDL, a standard, formal XML notion, called its
service description, which provides al the details necessary to interact with the service,
including message formats (that detail the operations), transport protocols, and locations,
Other systems interact with the Web service in a manner prescribed by its description
using SOAP-messages, typically conveyed using HTTP with an XML seriaization in
conjunction with other Web-related standards.

1.2 Extended Markup Language (XML)

Extensible Markup Language (XML) [ref (85)] isasimple, very flexible text format
derived from SGML (1SO 8879). Originally designed to meet the challenges of large-
scale electronic publishing, XML is aso playing an increasingly important role in the
exchange of awide variety of data on the Web and elsewhere. The Extensible Markup
Language (XML) is asubset of SGML that is completely described in this document. Its
goal isto enable generic SGML to be served, received, and processed on the Web in the
way that is now possible with HTML. XML has been designed for ease of
implementation and for interoperability with both SGML and HTML.

XML documents are made up of storage units called entities, which contain either parsed
or unparsed data. Parsed datais made up of characters, some of which form character
data, and some of which form markup. Markup encodes a description of the document's



storage layout and logical structure. XML provides a mechanism to impose constraints on
the storage layout and logical structure.

1.3 Simple Object Access Protocol (SOAP)

Simple Object Access Protocol (SOAP) isaW3C reccomendation which provides the
definition for the XM L-based information which can be used for exchanging structured
and typed information between peersin a decentralized, distributed environment. SOAP
uses XML technologies to define an extensible messaging framework, which provides a
message construct that can be exchanged over avariety of underlying protocols. This
framework has been designed to be independent of any particular programming model
and other implementation specific semantics. SOAP is fundamentally a stateless, one-
way message exchange paradigm, which can be used as a building block for creating
more complex interaction patterns (e.g., one-way, request/response, notification,
notification/responses, etc.) by combining one-way exchanges with features provided by
an underlying protocol and/or application-specific information. SOAP does not dictate
the semantics of any application-specific datait conveys, such as the routing of SOAP
messages, reliable data transfer, firewall traversal, etc. However, SOAP provides the
framework by which application-specific information may be conveyed in an extensible
manner. Also, SOAP provides afull description of the required actions to be taken by a
SOAP processor node on receiving a SOAP message.

1.4 XML and Binary Data

The desire to integrate XML with pre-existing data formats has been alongstanding and
persistent issue for the XML community. Users often want to leverage the structured,
extensible markup conventions of XML without abandoning existing data formats that do
not readily adhere to XML 1.0 syntax. Often, users want to leave their existing non-XML
formats asis, to be treated as opague sequences of octets by XML tools and infrastructure.
Such an approach allows widely used formats such as JPEG and WAV to peacefully
coexist with XML. Currently two methods are used to include binary data inside the
XML. These are embedding the binary data as content and referencing binary datafrom
the XML. As XML isincreasingly used as a message format (e.g., SOAP), the interest in
integrating opaque data with XML has increased to the point where there are at least two
competing proposals for doing so (SOAP with Attachments (SwA) and WS-Attachments).
Both these specifications do not efficiently provide a mechanism to include binary datain
the XML. W3C has come with a new recommendation called XML binary optimized
packaging (XOP) to address this issue.

1.5 XML Binary Optimized Packaging (XOP)

XOP isthe latest W3C recommendation for XML serialization. The W3C XML-binary
Optimized Packaging format uses multi-part MIME to allow raw binary datato be
included into an XML 1.0 document without resorting to base64 encoding. XOP
serializes the XML infoset into a MIME multipart-related package with an XML
document as the root part. That root part is very similar to the XML seriaization of the
document, except that base64-encoded binary datais replaced by areference to one of the
MIME parts, which isn’t base64 encoded. This allows avoiding the bulk and overhead in
the processing associated with encoding, which is the only way that you can fit binary
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data directly into an XML world. XOP can be applied to any XML Infoset including
SOAP messages.

1.6 Message Transmission Optimization (MTOM)

MTOM isaW3C recommendation which describes a mechanism for optimizing the
transmission and/or wire format of a SOAP message by selectively re-encoding portions
of the message while still presenting an XML Infoset to the SOAP application. MTOM is
adescription of how XOP is layered into the SOAP HTTP transport.

1.7 A Logger system based on Web services

The Logger System referred to in this paper serves as a manageabl e repository of log
records. The term log record refersto the atomic unit read or written through the Logger
System's interfaces. Components that write log records to the Logger System are referred
to aslog artifact producers or simply producers. Components that read from the L ogger
System arereferred to as log artifact consumers or smply consumers. The Logger
System serves as an intermediary, decoupling log artifact producers and log artifact
consumers. Log artifacts written by log producers may or may not be read at alater time
by log consumers. A component that manages aLogger System isreferred to asalog
manager. Log managers maintain the Logger System, performing a variety of
administrative functions such as creating new logs, purging obsolete records, and
managing retention policies. The Logger Systems defines four interfaces The

| og: Loghanager interface, thel og: Log interface, thel og: LogConnection interface and
thel og: LogBr owseSessi on interface. Thel og: Log interface acts as a factory for al the
| og: LogConnect i on resources. Thecr eat eLogConnect i on() method of thel og: Log
interface createsthel og: LogConnecti on resources. Thedestroy() method of the

| og: Log interface is used to destroy the log resource. When alog resource is destroyed,
then all log records associated with that log isalso lost. All read and write access to the
records in the log are made through thel og: LogConnect i on interface. The

createl ogBrowseSession operation of thel og: LogConnecti on port Type actsasa
factory for | og: LogBr owseSessi on resources. Thel og: LogConnect i on resources can
be explicitly destroyed using itsinherited dest roy() method. When a

| og: LogConnect i on resource is explicitly destroyed all the associated

| 0g: LogBr owseSessi on resources are also lost. Thel og: LogBr owseSessi on interface
is used to read log records from alog.
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2 Web Services

2.1 What is Web Services?

Web services are the fundamental building blocks in the move to distributed computing
on the Internet. The first major shift in computing happened in the 80’ s with the
introduction of Component Architecture, which enabled code reuse. Initially the code
reuse was used for developing the graphical user interface (GUI) intensive applications.
Towards the beginning of 90’ s the component architecture was used for network
architectures also. This led to the development of distributed computing. Two main
architectures have been popular in the distributed computing development. The Object
Management Group (OMG) developed the first specification of CORBA (Common
Object Request Broker Architecture) in 1991, and Microsoft devel oped the distributed
version of their COM component architecture in 1995. Later when Sun released the Java
platform, RMI (Remote Method Invocation) was introduced and was later enhanced with
the J2EE (Enterprise Java) specifications. These distributed computing technologies
where restricted to private networks and had no support for interoperability between them.
This deficiency of the distributed computing is solved by the Web Services technology
which made its entry with the beginning of the 21st century.

A Web service is areusable piece of software that interacts by exchanging messages over
the network through XML (Extensible Markup Language), SOAP (Simple Object Access
Protocol), and other industry recognized standards allowing applications to communicate
with each other independent of platform and programming language. A Web serviceis an
interface that describes a collection of operations that are network-accessible through
standardized XML messaging. A Web service is described using a standard, formal XML
notion WSDL (Web Services Description Language), called its service description. It
covers al the details necessary to interact with the service, including message formats
(that detail the operations), transport protocols and location. The interface hides the
implementation details of the service, alowing it to be used independently of the
hardware or software platform on which it is implemented and al so independently of the
programming language in which it is written. This allows and encourages Web Services-
based applications to be loosely coupled, component-oriented, cross-technology
implementations. Web Services fulfill a specific task or a set of tasks. They can be used
alone or with other Web Services to carry out a complex aggregation or a business
transaction.

The Web Services Architecture working group of the World Wide Web Consortium
(W3C — http://www.w3.0rg ) manages the evolution of the Web Services specifications
through and open standards process. W3C provides the following definition for aweb
service. “A web service is a software system designed to support interoperable machine-
to-machine interaction over anetwork. It has an interface described in a machine-
processable format (specifically WSDL). Other systems interact with the web servicein a
manner prescribed by its description using SOAP messages, typically conveyed using
HTTP with an XML serialization in conjunction with other Web-related standards.”
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The wide spread adoption of the World Wide Web infrastructure during the internet
boom period iswidely attributed to the simplicity of the protocols used for its
implementations. The WWW isbased on HTTP (Hyper Text Transfer Protocol) and
HTML (Hyper Text Markup Language). Every business organization has realized the
potential of the internet and has devel oped adequate web infrastructures. People skilled in
the web infrastructure development are also available. The fact that web servicesis

devel oped based on open standards and can be layered over the existing web
infrastructure leads to the easy adoption of web service technologies. Web services use
the XML Infoset as the primary data representation format. The service description is
provided as per the WSDL specifications. The message exchange for web service
interaction is done using the SOAP specifications. The web services are defined
independently of the underlying messaging transport mechanism in use. It allows the use
of many aternative transports for message exchange, and allows both synchronous and
asynchronous message transfer and processing. All these specifications which form the
building blocks of the web services are devel oped using the open standards and managed
by standards organizations like W3C and Oasis. The open standards devel opment process
helps the design of a simple, vendor neutral and interoperable web services standards.
With web services acting as a ubiquitous integration infrastructure supported by most
organizations, the task of building cross-organizational information systems becomes
much easier and cheaper. The web services technol ogies help organizations develop
service offerings based on the loosely-coupled component-based software devel opment.

2.2 Web Services Architecture

The web services architecture is defined using Service Oriented Architecture (SOA)
pattern. SOA is acomponent model that inter-rel ates the different functional units of an
application, called services, through well-defined interfaces and contracts between these
services. The interface is defined in a neutral manner that should be independent of the
hardware platform, the operating system, and the programming language the serviceis
implemented in. This alows services, built on avariety of such systems, to interact with
each other in auniform and universal manner. In SOA all software components or
functional units that are available to be invoked are modeled as services.

Thisfeature of having aneutral interface definition that is not strongly tied to a particular
implementation is known as |oose coupling between services. The benefit of aloosely-
coupled system liesin its agility and the ability to survive evolutionary changesin the
structure and implementation of the internals of each service, which make up the whole
application. Tight-coupling on the other hand means that the interfaces between the
different components of an application are tightly interrelated in function and form, thus
making them brittle when any form of change is required to parts or the whole
application.

The SOA defines three roles. a service requestor, a service provider and a service registry.
The three main roles and the interaction between the roles are depicted in figure 1.

A Service Provider isresponsible for creating a service description, deploying that
service in aruntime environment that makes it accessible by other entities over the
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network, publishing that service description to one or more service registries, and
receiving Web service invocation messages from one or more service requestors.

A service requestor is responsible for finding a service description published to one or
more service registries and is responsible for using service descriptions to bind to or
invoke Web services hosted by service providers. Any consumer of a Web service can be
considered as a service requestor.

A serviceregistry is responsible for advertising Web services descriptions published to it
by service providers and for allowing service requestors to search the collection of
service descriptions contained within the service registry by replying to the queries from
the service requestor on the availability of the service and the quality of service (QoS)
provided by an available service. The service registry role is simple to be a match maker
between service requestor and service provider. Once the service registry makes the
match, it’s no longer needed in the picture; the rest of the interaction takes place directly
between the service requestor and the service provider for the Web service invocation.

Service

Service
Requestor

Figure 1 Service Oriented Architecture

For an application to take advantage of Web Services, three behaviors must take place:
publication of service descriptions, lookup or finding of service descriptions, and binding
or invoking of services based on the service description. These behaviors can occur
singly or iteratively. These operations are called publish, find and bind.
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The publish operation is an act of service registration or service advertisement. It actsa
contract between the service provider and the service registry. When a Web service
provider publishes its service description to a service registry it is advertising the details
of an available Web service to the potential service requestors. Any action that makes a
WSDL document available to a service requestor, at any stage of the service requestor’s
lifecycle, qualifies as service publication. The smplest, most static example at thislayer
isthe service provider sending aWSDL document directly to a service requestor. Thisis
called direct publication. E-mail is one vehicle for direct publication. Direct publication is
useful for statically bound applications. Alternatively, the service provider can publish
the WSDL document describing the service to ahost’slocal WSDL registry, private
UDDI (Universal Description Discovery and Integration) registry or the UDDI operator
node.

The find operation is a contract between the service requestor and the service registry.
With the find operation the service requestor searches the available services based on
reguirements like type of service, QoS provided etc. The result of the find operationisa
list if service descriptions that match the find criteria. The find operation can be involved
in two different lifecycle phases for the service requestor: at design time to retrieve the
services interface description for the program development and at runtime to retrieve the
service' s binding and location description for invocation.

The bind operation is the contract between the service provider and the service requestor.
The service requestor identifies the serviceit is going to use from the find operation. The
service requestor then invokes or initiates an interaction with the service at runtime using
the binding details in the service description to locate, contact and invoke the service.

The service description is the connecting factor that makes the SOA work. The service
provider publishes its service description to the service registry using the publish
operation. The service requestor queries the service registry for service descriptions using
the find operation. The service registry provides the service requestor the service
description of the matching service. The service requestor then uses the information
provided in the service description to invoke the service from the service provider
through the bind operation.

The following sections the basic building blocks of the Web services like the data capture
methods, core messaging constructs and service description specifications are described
in detail.

2.3 Web Services Resource Framework (WSRF)

The Web services architecture defines a service-oriented distributed computing model in
which services interact by exchanging XML documents. The basic elements of the Web
services architecture define the syntax for information exchange. Various efforts are now
underway to augment this base architecture with additional conventions so that
interacting services can accomplish more sophisticated behaviors such as authentication,
transactions, and reliable messaging in standard ways.
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A set of conventions intended to formalize interactions with state was introduced into the
web services technology based on the realization that there are many ways of
representing state in Web services, however there does not exist an agreed upon
convention that would promote interoperability among Web services and their
interactions with stateful resources. Even those Web service implementations commonly
described as statel ess frequently allow for the manipulation of state, i.e., data values that
persist across, and evolve because of, Web service interactions. For example, an online
airline reservation system must maintain state concerning flight status, reservations made
by specific customers, and the system itself: its current location, load, and performance.
Web service interfaces that allow requestors to query flight status, make reservations,
change reservation status, and manage the reservation system must necessarily provide
access to this state.

Web services must often provide their users with the ability to access and manipulate
state, i.e., datavalues that persist across, and evolve as aresult of, Web service
interactions. And while Web services successfully implement applications that manage
state today, it is desirable to define Web service conventions to enable the discovery of,
introspection on, and interaction with stateful resources in standard and interoperable
ways. WS-Resource Framework (WSRF) defines these conventions and does so within
the context of established Web services standards.

The WS-Resource Framework is a set of six Web services specifications that define what
is termed the WS-Resource approach to modeling and managing state in a Web services
context. The WS-Resource approach, models state as stateful resources and codify the
relationship between Web services and stateful resourcesin terms of the implied resource
pattern, a set of conventions on Web services technologies, particularly XML, WSDL,
and WS-Addressing. WS-Resource is described in terms of a stateful resource and an
associated Web service. Modeling stateful resources with web services also describe an
approach for making the properties of a WS-Resource accessible through its Web service
interface, and for managing and reasoning about a WS-Resource’ s lifetime. The six WS-
Resource Framework specifications are described below:

WS-Resour ceLifetime defines mechanisms for WS-Resource destruction,
including message exchanges that alow arequestor to destroy a resource, either
immediately or by using atime-based scheduled resource termination mechanism.

WS-Resour ceProperties defines how the data associated with a stateful resource
can be queried and changed using Web services technologies. Thisalows a
standard means by which data associated with a WS-Resource can be accessed by
clients. The declaration of the WS-Resource’ s properties represents a projection
of or aview on the WS-Resource' s state. This projection represents an implied
resource type which serves to define abasis for access to the resource properties
through Web service interfaces.

WS-Notification defines mechanisms for event subscription and notification using
atopic-based publish/subscribe pattern and also includes three normative
specifications.
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0 WS-BaseNatification defines the Web services interfaces for
NotificationProducers and NotificationConsumers. It includes standard
message exchanges to be implemented by service providers that wish to act in
these roles, along with operational requirements expected of them. Thisisthe
base specification on which the other WS-Notification specification
documents depend.

0 WS-BrokeredNotification defines the Web services interface for the
NotificationBroker. A NotificationBroker is an intermediary which, among
other things, allows publication of messages from entities that are not
themselves service providers. It includes standard message exchanges to be
implemented by NotificationBroker service providers along with operational
requirements expected of service providers and requestors that participate in
brokered notifications.

o0 WS Topics define a mechanism to organize and categorize items of interest for
subscription known as "topics.” WS-Topics defines three topic expression
dialects that can be used as subscription expressions in subscribe request
messages and other parts of the WS-Notification system. It further specifies an
XML model for describing metadata associated with topics.

WS-Renewabl eReferences defines a conventional decoration of a WS-Addressing
endpoint reference with policy information needed to retrieve an updated version
of an endpoint reference when it becomes invalid.

WS-ServiceGroup defines a means by which Web services and WS-Resources can
be aggregated or grouped together for a domain specific purpose. In order for
requestors to form meaningful queries against the contents of the ServiceGroup,
membership in the group must be constrained in some fashion. The constraints for
membership are expressed by intension using a classification mechanism. Further,
the members of each intension must share a common set of information over
which queries can be expressed.

WS-BaseFaults defines an XML Schema type for a base fault, along with rules for
how this fault type is used by Web services. A designer of a Web services
application often uses interfaces defined by others. Managing faultsin such an
application is more difficult when each interface uses a different convention for
representing common information in fault messages. Support for problem
determination and fault management can be enhanced by specifying Web services
fault messages in acommon way. When the information available in faults from
various interfacesis consistent, it is easier for requestors to understand faults. It is
also more likely that common tooling can be created to assist in the handling of
faults.
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The “implied resource pattern” is a convention on XML, WSDL and WS-Addressing that
defines how a particular WS-Resource is referred to as a context for processing aWeb
service message. Theterm “implied” is used because the identity of the resource isn’'t
part of the request message, but rather is specified using the reference properties feature
of WS-Addressing. The identity of the resource isimplied by the context of the message
and its association with an end-point reference, not directly in the signature of the

message.

A Web services message that follows the implied resource pattern must be sent to aWeb
service referred to by an EndpointReference that follows the implied resource pattern,
and must include the ReferenceProperties information from that EndpointReference, as
specified by WS-Addressing.

A Web service that follows the implied resource pattern must use the ReferenceProperties

information from a message that follows the implied resource pattern in order to identify
the resource to associate with the execution requested by that message.
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3 Extensible Markup Language (XML)

The Extensible Markup Language (XML) was originally designed as alanguage for
defining new document formats for the World Wide Web. XML is derived from the
Standard Generalized Markup Language (SGML), and can be considered to be a meta-
language; a language for defining markup languages. SGML and XML are text-based
formats that provide mechanisms for describing document structures using markup tags.
Today XML isused for both describing document structure (e.g. HTML) and describing
structured data like spread sheets, configuration files etc. The present ubiquitous presence
of XML ismostly dueto the fact that XML is extensible, platform-independent, and
supports internationalization by being fully Unicode complaint. XML does not have a
fixed vocabulary. Instead the developer can define vocabularies specific to a particular
applications or domainsusing XML. The XML processor applications are adaptable to
additive changesin the XML Structure. XML’s Platform independence makes it very
useful technology in achieving interoperability between different programming platforms
and operating systems.

The XML 1.0 specification is aW3C Recommendation which defines the structure of an
XML document by defining what “tags’ and “ attributes’ are and how they should appear
inside an XML document. The specification also definesavalid XML document and a
well-formed XML document. An XML document isvalid if it has an associated
document type declaration and if the document complies with the constraints expressed in
it. An XML document is well-formed if that document has one root element and all other
elements are delimited by start and end-tags and nest properly within each other. Well
formed-ness implies that XML processing software can read the document without any
basic errors associated with parsing, such asinvalid character data, mismatched start and
end tags, multiple attributes with the same name etc. The XML specification mandates
that if any well formed-ness constraint is not met, the XML parser must immediately
generate a non recoverable error.

<?xm version="1.0" encodi ng="i so-8859-1" ?>
<?xm - styl esheet href="students. xsl"?>

<batch i d="2003Fal |l ">
<student id="bnB3753wW'>
<first-name>John</first-name>
<l ast - name>Smi t h</ | ast - nane>
<addr ess>
<street >Wodbri dge Road</street>
<city>White Plains</city>
<st at e>NY</ st at e>
<zi p>10501</ zi p>
</ addr ess>
</ st udent >
<cour ses>
<course i d="cs609” >
<canpus>WPGC</ canpus>
<name>QCper ati ng Systens</ nane>
<pr of >Josh Newt on</ pr of >
</ cour se>
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<course>
<canpus>WPGC</ canpus>
<nanme>Pri nci pl es of Conpil ers</name>
<pr of >Denni s Ti dwel | </ pr of >
</ course>
</ cour ses>
</ bat ch>

The document begins with the optional XML declaration that specifies what version of
XML isbeing used and character encoding used by the document. Thisisfollowed by an
optional xml-stylesheet processing instruction, which is used to bind a style sheet
containing formatting instructions to the XML document for use in rendering it in amore
attractive manner in user applications such as Web browsers. The document type
declaration if it appears MUST appear before the first element in the document. There
should be only one root element or document element for every XML document. Inside
the root element other elements can appear which are delimited by start and end-tags and
nest properly within each other.

The term element is atechnical name for the pairing for a start tag and end tag in an
XML document. Every start tag must have a matching end tag and vice versa. Everything
between these two tags is the content of the element. The content can be nested elements,
text or comments. The element namesin XML are case sensitive. Depending on the
content of an element, the elements can be classified into three groups: element-only
content, mixed content or empty content. Element only content consists entirely of nested
elements. Mixed elements refer to any combination of text and nested elements. Empty
elements contain no content. The start tag isimmediately followed by an end tag. The
XML document is generally viewed as atree structure. The document element or the root
element forms the root of the XML document tree. A parent element is an element which
occurs immediately above, containing the element under consideration. Ancestors are all
elements that occur above the given element in the hierarchy. Siblings are elements that
are in the same level and have the same parent. Children elements are elements which
have the given element as parent. Descendant elements are elements that have the given
element as an ancestor. The start tags for an XML element can have zero or more
attributes. An attribute is a name value pair where the value appears inside quotes.

3.1 XML Namespaces

The primary use of such namesin XML documentsis to enable identification of logical
structures in documents by software modules such as query processors, stylesheet-driven
rendering engines, and schema-driven validations. Consider the following example:

<section><titl e>Book-Si gning Event</title>
<si gni ng>
<aut hor title="M" name="Vi kram Set h" />
<book title="A Suitable Boy" price="%$22.95" /></signing>
<si gni ng>
<aut hor title="Dr" name="diver Sacks" />
<book title="The Island of the Col or-
Bl i nd" price="$12.95" /></signi ng>
</ section>
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In this example, there are three occurrences of the name title within markup, and the
name alone clearly provides insufficient information to allow correct processing by a
software module. The problems to be encountered in processing this XML fragment can
be classified into two: Recognition and Collision. Recognition is the problem faced by
the XML processors in identifying between the section/title, signing/author title and
signing/book title. Collision is the confusion faced when a software module is asked to
update the attribute title. Both collision and recognition problems can be avoided by the
use of XML Namespaces (http://www.w3.0rg/TR/REC-xml-names ) whichisaW3C
published recommendation.

The problem of collision in composed XML documents arises because of the likelihood
that elements with common names will be reused in different document types. This
problem can be addressed by qualifying an XML element name with an additional
identifier that is much more likely to be unique within the composed document. In XML
documents conforming to the XML namespace specification, some names may be given
as qualified names, defined as follows:

Nane = (Prefix ":")? Local Part
Prefix = NCNane
Local Part = NCNane

The problem of recognition in composed XML documents arises because no good
mechanism exists to identify all elements belonging to the same document type. Having
namespace qualifiers, this problem is solved as al elements that have the same
namespace identifier are considered together. For Prefixes XML namespaces uses
Uniform Resource Identifiers (URIS). URI’s can be locators (URLS) or names (URNS).
Both URI and URN are globally unique. Both attributes and el ements can have the
namespaces associated with them. The example below defines two namespaces “bk” and
“isbn”.

<?xm version="1.0"7?>
<l-- both nanespace prefixes are avail abl e throughout -->
<bk: book xm ns: bk="urn: I oc. gov: books
xm ns:isbn="urn:| SBN: 0- 395- 36341- 6' >
<bk:titl e>Cheaper by the Dozen</bk:title>
<i sbn: nunmber >1568491379</ i sbn: number >
</ bk: book>

3.2 XML Schema

An XML schema language is used to describe the structure and content of an XML
document. The W3C XML Schema Definition Language is an XML language for
describing and constraining the content of XML documents. W3C XML Schemaisa
W3C Recommendation. The following example defines the skeleton of a schema
definition.

<?xm version="1.0" encodi ng="UTF-8""?>
<xsd: schenma
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schenma”
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xm ns: sanpl e="http: // ww. mysanpl e. conf Sanpl e” >

<xsd: annot at i on>
<xsd: docunent ati on xm : Il ang="en" >
Expl ai ni ng how to define an XM. schena
</ xsd: docunent at i on>
</ xsd: annot ati on>

</ xsd: schena>

The schemais enclosed in the xsd:schema element. The content of this element is other
schema elements that are used for element, attribute, and datatype definitions. The
“<xsd:annotation>" and “<xsd:documentation>" elements can be used to attach
additional information to a schema.

XML schema specification comes with a large number of predefined basic data types
such as string, time, integer, date etc. A custom type can be created from base type,
which can be an existing predefined schematypes or the already defines ssmple type.
Thisis achieved by using a <xsd:restriction> on the existing type by providing any
required <xsd:pattern>. The XML simple types (<xsd:simpleType>) define the valid
choices for character-based content such as attribute values and elements with character
content. Complex content models, such as those of mixed elements are defined using
<xsd:complexType>. Complex type definitions address the sequencing and multiplicity
of child elements as well as the names of associated attributes and whether they are
required or optional.

XML Schema helps web services achieve interoperability by helping define the structure
and type for the XML documents used for message exchange (e.g. SOAP) and service
description (e.g. WSDL).

3.3 XML Information Set

The XML Information Set (Infoset) defines a data model that describes an abstract
representation of the important properties of awell-formed XML document. The data
model describes the results of parsing an XML document, and it is this model that is
manipulated by XML APIs. An XML document’ s information set consists of a number of
information items. The information set of awell formed XML document will have at
least a‘document’ information item. An information item is an abstract description if
some part of an XML document and each information item has a set of associated named
properties. The current XML Information Set specification presents the information item
in the form of atree model which is represented by a document object model (DOM)
interface. However the information set can aso be represented by an event (SAX) based
interface or query (XQuery) based interface. The XML infoset is primarily meant to act
asaset of definitions used by XML technologies to formally describe what parts of an
XML document they operate upon. With the specification for XML information set being
available many recent W3C specifications and revisions for earlier specifications are
being defined on XML Information set.
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An XML document’s Information Set can consist of up to eleven information items, with
aminimum of oneinformation item all of which are abstract representations of the
components of an XML document. There are information items representing the
document, its elements and attributes, processing instructions, unexpanded entity
references, characters, comments, document type declarations, unparsed entities,
notations and the namespaces. The infoset focus on capturing the datain XML document
and is not too specific on the syntactical representation of the data. The infoset does not
capture information like white space outside the document element, immediately
following the target name of a processing instruction, with in a start tag if they are not
significant and end tags. Infoset does not capture the kind of quotes used to quote an
attribute value, and the specific combination used for line termination.

Figure2 XML Infoset M odel

Document Information Item: There is exactly one document information item in the
information set and all other items are accessible from the properties of the document
information item, either directly or indirectly through the properties of other information
items. The document information item forms the root of the information set and has nine
properties. The children properties constitute of an ordered list of child information items
in document order. The list contains exactly only element information item and also a
processing instruction information item and a comment information item. If thereisa
document declaration type associated with the XML document, then thereisalso a
document type declaration information item in the ordered list. The document element
information item corresponds to the root element of the XML document. The other
properties are notations, unparsed entities, base URI, character encoding scheme,
standalone, version and all declaration processed.

Element Information Item: There is an element information item corresponding to each
element appearing in the XML document. One of the element information itemsisthe
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value of the document element property of the document information item. All other
element information items can be accessed through the children property of the document
element or root element of the XML Document. The element information item has nine
properties. The namespace name, local name and the prefix properties together defines a
unigue name for the element information item. The children property is an ordered list of
child information items, in document order. Thislist contains element processing
instruction, unexpanded entity reference, character and comment information items,
processing instruction, and reference to an unprocessed external entity, data character and
comment appearing immediately within current element. If the element is empty then this
has no members. The attributes property is an unordered set of attribute information
items, one for each of the attributes of this element. The other properties are namespace
attributes in-scope namespaces, baseURI, and parent.

Attribute Information Items. Thereis an attribute information item for each attribute of
each element in the document, including those which are namespace declarations. The
attribute information item has eight properties which include namespace name, local
name, and prefix, normalized value, specified, attribute type, references and owner
element.

Processing Instruction Information Items. Processing instructions allow documentsto
contain instructions for applications. There is a processing instruction information item
for each processing instruction in the document. The processing instruction information
item has five properties which are target, content, base URI, notation and parent.

Unexpanded Entity Reference Information Items: An unexpanded entity reference
information item serves as a placeholder by which an XML processor can indicate that it
has not expanded an external parsed entity. There is such an information item for each
unexpanded reference to an external general entity within the content of an element. A
validating XML processor or a non-validating processor that reads all external general
entities will never generate unexpanded entity reference information items for avalid
document. The unexpanded entity reference information item has the five properties,
which are name, system identifier, public identifier, declaration base URI and parent.

Character Information Items. Thereis a character information item for each character
that appears in the document, whether literally as a character reference or within a
CDATA section. Each character isalogically separate information item, but XML
applications are free to chunk charactersinto larger groups as necessary or desirable. The
character information item has three properties which are character code which isthe 1ISO
10646 character code of the character, element content white space and parent.

Comment Information Items. There isacomment information item for each XML
comment in the original document, except for those appearing in the DTD, which are not
represented in the information set. The comment has two properties, content which isthe
string representing the content of the comment and parent.
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Document Type Declaration Information Item: If the XML document has a document
type declaration, then the information set contains a single document type declaration
information item. A document type declaration information item has the four properties,
which are system identifier, public identifier, children and parent.

Unparsed Entity Information Items. There is an unparsed entity information item for each
unparsed general entity declared in the DTD. An unparsed entity information item has six
properties, which are name, system identifier, public identifier, declaration base URI,
notation name and notation.

Notation Information Items: There is a notation information item for each notation
declared in the DTD. The notation information item has four properties which are name,
system identifier, public identifier and declaration base URI.

Namespace Information Items: Each element in the document has a namespace
information item for each namespace that is in scope for that element. A namespace
information item has two properties which are prefix and namespace name.

The following example defines an XML document and describes below its information
Set.

<?xm version="1.0"7?>
<st udent : name record: canpus="whi te pl ai ns”
xm ns: record="http://ww. pace. edu/ nanespaces/record”
xm ns: student =" htt p: // www. pace. edu/ nanespaces/ st udent” >
biju
</ st udent : nane>

The information set for this XML document contains the following information items:
A document information item
An element information item with namespace name
“http://ww. pace. edu/ namespaces/ st udent ”, local part “name” and
“student”
An attribute information item with the namespace name
“http:// ww. pace. edu/ namespaces/ recor d”, localpart “canmpus”, prefix
“record” and normalized value “whi t e pl ai ns”
Three namespace information items for the
“http://ww. w3. or g/ 1998/ nanespace”,
“htt p: // ww. pace. edu/ namespaces/ st udent ”, and
“htt p: // www. pace. edu/ nanespaces/ r ecor d”, Namespaces.
Two attribute information items for the namespace attributes
Four character information items for the character data.

3.4 XML Parsers

XML Parsing is a process that involves breaking the text of an XML document into small
identifiable pieces (nodes). Parsers break documents into pieces such as start tags, end
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tags, attribute value pairs, chunks of text content, processing instructions, comments and
so on. Four parsing models are commonly used:
- Pull parsing — The application always has to ask the parser to give it the next
piece of information about the document. It's as if the application has to “pull”
the information out of the parser. Pull parsing is arecent trend in XML processing.
The previously popular XML processing frameworks such as SAX and DOM
were “push-based” which means the control of parsing was with the parser itself.
This approach was not efficient in handing large XML documents since a
complete memory model will be generated in the memory. Pull parsing inverts the
control and hence the parser only proceeds at the users command. The user can
decide to store or discard events generated from the parser.

Push parsing — The parser sends notifications to the application about the types of
XML document pieces it encounters during the parsing process. The notifications
are send in the order in which the parser encounters them inside the XML
document. Push parsing is also known as event based parsing. The most common
API available for event parsing the SAX (Simple API for XML)

One-step parsing — The parser reads the whole XML document and creates a data
structure, mostly atree, from the contents. The tree structure mimics the nesting
of elementsinside the XML Document. The W3C has published a DOM
(Document Object Model) for XML. The XML DOM specifies the types of
objects that are included in the parse tree, their properties, and their operations.
Various implementation of the DOM specification is currently available. The
biggest disadvantage of the DOM model is that the entire XML document is read
to memory first and an object representing that document is returned, on which
the available methods are called. For huge XML documents, memory availability
will be a hindrance for performance.

Hybrid Parsing — The hybrid parsing combines the best features of the other
parsing techniques to provide a better performing parser. One exampleis
combining the SAX parser with the pull parser. The application will get the
impression that the whole document isin memory, but in effect, the document
gets loaded into memory only on demand.
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4 Web Services Description Language (WSDL)

Service description is akey feature within a service-oriented architecture. A service
description isinvolved in each of the three operations of SOA: publish, find and bind.
The service provider during the publish operation publishes the service description to the
service registry. The service requestor searches the service descriptions available in the
service registry during the find operation to identify a matching service. The service
description defines the message format expected by the service provider so that service
requestor can send the messages in this manner during the bind operation.

Web Services Description language (WSDL) is used to describe the syntax associated
with the invocation and response of aWeb Service. The WSDL standard is available
from the W3C. A WSDL service description isavalid XML document conformant to the
WSDL schema definition. WSDL defines answer to questions like what a service does,
how a service is accessed, where a service islocated etc.

WSDLDGoment Ly [ Carica | _r-ﬁif-;t-_g_, M Fratacdd Extensions |
1.h o | 1L |

:l Frotoes! Extensices E.n.r.rJan
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l.n 11

o DpErEiOnBinding e
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L . Message Eindrg
ol 1.3

—_—_—— i "
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i.n L | 1 ;..

Figure 3WSDL Information Model

A WSDL description has the following elements:
portType: A web service' s abstract interface definition where each child operation
element defines an abstract method signature.
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message: Message element defines the format of the message, or a set of parameters,
referred to by the method signatures or operations. A message is composed of parts.
types: The collection of al the datatypes used in the web services as referenced by the
various message part el ements is defined by the type element.

binding: Binding describes the implementation details of how the elementsin a portType
are converted into a concrete implementation in a particular combination of dataformats
and protocols.

port: The port element describes how abinding is deployed at a particular network
endpoint

service: A serviceisacollection of concrete implementation endpoints of web services.

The WSDL file shown in the example below defines the StockQuoteService. This service
has one operation available called getStockQuote(). The individual parts of this WSDL
fileis described in detail below.

<?xm version="1.0" encodi ng="UTF-8""?>
<wsdl : definitions nane="stockQuot e"
t ar get Namespace="htt p: // ww. st ockquot es. or g/ quot e"
xm ns: i nmpl ="http://ww. st ockquot es. or g/ quot e"
xm ns:intf="http://ww.stockquotes. org/ quot e"
xm ns: soap="http://schemas. xm soap. or g/ wsdl / soap/"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: wsdl ="http://schemas. xn soap. or g/ wsdl /"
xm ns="http://schemas. xn soap. or g/ wsdl /" >

<wsdl : message nane="get Quot eResponse" >
<wsdl : part name="get Quot eRet urn"
type="xsd:float"/>
</ wsdl : nessage>

<wsdl : message nanme="get Quot eRequest " >
<wsdl : part name="synmbol " type="xsd:string"/>
</ wsdl : nessage>

<wsdl : port Type nane="St ockQuote" >
<wsdl : operati on name="get Quot e" paraneter O der ="synmbol ">
<wsdl : i nput name="get Quot eRequest "
nessage="i npl : get Quot eRequest "/ >
<wsdl : out put nane="get Quot eResponse”
nessage="i npl : get Quot eResponse"/ >
</ wsdl : oper ati on>
</ wsdl : port Type>

<wsdl : bi ndi ng nane="quot esSoapBi ndi ng"
type="inpl: St ockQuot e" >
<soap: bi ndi ng styl e="docunent"
transport="http://schemas. xnl soap. or g/ soap/ http"/>
<wsdl : operati on name="get Quot e">
<soap: operation soapAction=""/>
<wsdl : i nput nane="get Quot eRequest " >
<soap: body use="literal"/>
</ wsdl : i nput >
<wsdl : out put nane="get Quot eResponse" >
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<soap: body use="literal"/>
</ wsdl : out put >
</ wsdl : oper ati on>
</ wsdl : bi ndi ng>

<wsdl : servi ce nanme="St ockQuot eServi ce">
<wsdl : port nanme="quot es" bi ndi ng="i npl : quot esSoapBi ndi ng" >
<soap: address | ocation="http://ww. st ockquote. com quot es"/ >
</ wsdl : port>
</ wsdl : servi ce>
</wsdl : definitions>

The root element of a WSDL document is the definitions e ement which in turn contains
all the other elements of the WSDL document. A definitions e ement can contain the
following elements:

Zero or more docunent at i on €lements

Zero or morei nport elements

Zero or onet ypes element

Zero or more nessage €lements

Zero or more por t Type elements

Zero or more bi ndi ng elements

Zero or more ser vi ce elements
The definitions element contains a name attribute which is typically the name of the web
services. The definitions element also contains the target namespace and other namespace
definitions which are used in the WSDL document. The definitions section of the
stockQuote WSDL is shown below

<?xm version="1.0" encodi ng="UTF-8"7?>
<wsdl : definitions nane="stockQuot e"
t ar get Namespace="htt p: / / ww. st ockquot es. or g/ quot e"
xm ns:inmpl ="http://ww. st ockquot es. or g/ quot e"
xm ns:intf="http://ww.stockquotes. org/ quote"
xm ns: soap="http://schenmas. xn soap. or g/ wsdl / soap/"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: wsdl ="http://schemas. xm soap. org/ wsdl /"
xm ns="http://schemas. xm soap. or g/ wsdl /">

The portType element defines the interface to a Web service, which describes the

operations available. The portType description of the stockQuote WSDL is shown below
<wsdl : port Type nane="St ockQuote" >
<wsdl : operati on name="get Quot e" paraneter O der="nanme" >
<wsdl : i nput name="get Quot eRequest"
nessage="i npl : get Quot eRequest "/ >
<wsdl : out put nane="get Quot eResponse”
nmessage="i npl : get Quot eResponse"/ >
</ wsdl : oper ati on>
</ wsdl : port Type>

The stockQuote portType defines one operation, getQuote. There can be zero or more

portTypes defined in aWSDL file. Each portType's name attribute should have a
different name.
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An operation defines a method on a Web service, including the name of the method and
the input parameters and the output parameters of the method. The StockQuote portType
has one operation named getQuote. The getQuote operation takes as input parameter
impl:getQuoteRequest and returns impl:getQuoteResponse.

A WSDL document can contain zero or more message elements. Each message has a
name, which must be unique within the WSDL document and contains a collection of

part elements. The message definitions of the stockQuote WSDL is shown below.
<wsdl : message nane="get Quot eResponse" >
<wsdl : part name="get Quot eRet urn"
type="xsd:float"/>
</ wsdl : nessage>

<wsdl : message nanme="get Quot eRequest ">
<wsdl : part nanme="nane" type="xsd:string"/>
</ wsdl : nessage>

The message getQuoteResponse wraps a xsd:float type which will contain the value of
the returned stock quote. The message getQuoteRequest wraps an xsd:string which
contains the value of the stock quote symbol which is send to the web service as an input
parameter.

A part element is made up of two properties. The name property describes the name of
the part and it should be unique inside the WSDL document. The kind property describes
type which isan XSD type or element which refers to an element defined in the XML
Schema. In the stockQuote example both the parts are defined as types, and they refer to
the schema definition type of string and float.

The binding element in the WSDL document describes how to format the message in
protocol specific manner. Each portType can have one or more binding elements

associated with it. The binding element for the stockQuote service is described below.
<wsdl : bi ndi ng nane="quot esSoapBi ndi ng"
type="inpl: St ockQuot e" >
<soap: bi ndi ng styl e="docunent"
transport="http://schemas. xnl soap. or g/ soap/ http"/>
<wsdl : operati on name="get Quot e">
<soap: operation soapAction=""/>
<wsdl : i nput nane="get Quot eRequest " >
<soap: body use="literal"/>
</ wsdl : i nput >
<wsdl : out put nane="get Quot eResponse" >
<soap: body use="literal"/>
</ wsdl : out put >
</ wsdl : oper ati on>
</ wsdl : bi ndi ng>

The port element in WSDL specifies the network address of the endpoint hosting the
Web Service. The port associates a single protocol specific addressto an individual
binding. The port element does not stand alone. The port elements are children of the
WSDL service element.

30



The service element defines the collection of ports available for the service described in
the WSDL document. The service element contains one entry each for every concrete

implementation end point of the service defined in the WSDL document.
<wsdl : servi ce nanme="St ockQuot eServi ce">
<wsdl : port nanme="quot es" bi ndi ng="i npl : quot esSoapBi ndi ng" >
<soap: address | ocation="http://ww. st ockquote. com quot es"/ >
</ wsdl : port>
</ wsdl : servi ce>

4.1 WSDL 2.0 (Working Draft)

The WSDL specification is being standardized within the W3C working group. The
revision for a new draft for WSDL called WSDL 2.0 is under progress in W3C. Some of
the mgjor changesin WSDL 2.0, from WSDL 1.1 are described below. The WSDL 2.0
specification is defined by three related specifications. They are Core Language, Message
Patterns, and Bindings. The portType element is being replaced by interface. Thereisa
new attribute called style for the operations element which defines the type of message
exchange pattern for the operation. The abstract message is now defined using types and
elements. WSDL 1.1 message and part elements are removed. Also overloading of
methods in removed. The name attribute of the WSDI definition element is removed. The

stockQuote WSDL file defined above is described in WSDL 2.0 below.
<?xm version="1.0" encodi ng="UTF-8"7?>
<definitions
t ar get Namespace="htt p: / / ww. st ockquot es. or g/ quot e"
xm ns:inmpl ="http://ww. st ockquot es. or g/ quot e"
xm ns:intf="http://ww.stockquotes. org/ quot e"
xm ns: soap=" http://ww. w3. org/ 2003/ 11/ wsdl / soapl2"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns: wsdl 2="http://ww. w3. or g/ 2003/ 11/ wsdl "
xm ns="http://wwmv. w3. org/ 2003/ 11/ wsdl / >

<! Jypes definition ->
<types>
<xsd: schema
t ar get Namespace="htt p: / / ww. st ockquot es. or g/ quot e"
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma” >

<xsd: el enent nane="synbol” type="xsd:string” />
<xsd: el ement nane="quote” type="xsd:float” />

<xsd: schema/ >
</types>

<i nterface name="St ockQuote">
<oper ati on name="get Quot e" paraneter O der="synmbol ">
<i nput nessage="inpl : synbol "/ >
<out put nessage="i npl: quote"/>
</ operati on>
</interface>

<bi ndi ng name="quot esSoapBi ndi ng" type="inpl: St ockQuot e" >
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<soap: bi ndi ng
prot ocol ="http://ww. w3. or g/ 2003/ 05/ soap/ bi ndi ngs/ HTTP/ "/ >
</ bi ndi ng>

<servi ce nanme="St ockQuot eServi ce"
i nterface="inpl: StockQuot eService”>
<endpoi nt nane="quot es" bi ndi ng="i npl : quot esSoapBi ndi ng" >
<soap: address | ocation="http://ww. st ockquote. com quot es"/ >
</ endpoi nt >
</ service>

</ definitions>
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5 Simple Object Access Protocol (SOAP)
5.1 What is SOAP?

SOAP provides a simple and lightweight mechanism for exchanging structured and typed
information between peersin a decentralized, distributed environment using XML. A
SOAP message is an XML document information item that contains three elements:
<Envelope>, <Header>, and <Body>. All Web services messages are SOAP messages
that take full advantage of the XML Information Set. Any software agent that sends or
receives messages is called a SOAP node. The node that performs the initial transmission
of amessageis called the original sender. The final node that consumes and processes the
message is called the ultimate receiver. Any node that processes the message between the
original sender and ultimate receiver is called an intermediary. Intermediaries are used to
model the distributed processing of an individual message. The collection of intermediary
nodes traversed by the message and the ultimate receiver are collectively referred to as
the message path.

Simple Object Access Protocol (SOAP) isaW3C reccomendation which provides the
definition for the XM L-based information which can be used for exchanging structured
and typed information between peersin a decentralized, distributed environment. SOAP
uses XML technologies to define an extensible messaging framework, which provides a
message construct that can be exchanged over avariety of underlying protocols. This
framework has been designed to be independent of any particular programming model
and other implementation specific semantics. SOAP is fundamentally a stateless, one-
way message exchange paradigm, which can be used as a building block for creating
more complex interaction patterns (e.g., one-way, request/response, notification,
notification/responses, etc.) by combining one-way exchanges with features provided by
an underlying protocol and/or application-specific information. SOAP does not dictate
the semantics of any application-specific datait conveys, such as the routing of SOAP
messages, reliable data transfer, firewall traversal, etc. However, SOAP provides the
framework by which application-specific information may be conveyed in an extensible
manner. Also, SOAP provides afull description of the required actions to be taken by a
SOAP processor node on receiving a SOAP message.

SOAP defines a simple extensible way to move XML messages from a sender to a
receiever. Thisis achieved by providing an XML-based messaging framework that is
extensible and usable over a variety of networking protocols and independent of
programming models. Simplicity is one of primary design goals for SOAP. SOAP
provides a structure to contain XML messages. The additional features of a distributed
interoperable webservices application like security, routing, reliabilty etc can be added as
layered extensions of SOAP. SOAP can be used over any transport protocol like HTTP,
SMTP, TCP, UDP etc. Inorder to maintain interoperability, standard protocol bindings
need to be specified that outline the rules for each environment. The SOAP specification
provides aflexible framework for defining arbitrary protocol bindings and provides an
explicit binding for todays most widely used HTTP protocol. The SOAP processing
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model is designed to allow extensibility and versioning. The mustUnderstand attribute
controls whether the introduction of a new header block is a breaking or non-breaking
change. Adding optional headers blocks (e.g., headers marked mustUnderstand="false")
isanon-breaking change, as any SOAP node isfreeto ignoreit. Adding mandatory
headers blocks (e.g., headers marked mustUnderstand="true") is a breaking change, in
that only SOAP nodes that are aware of the header block's syntax and semantics are able
to process the message. The role and relay attributes compose with mustUnderstand to
distribute this processing model along a message path.

W3C SOAP specification consists of three parts. The SOAP 1.2 Part O Primer is anon-
normative description on the document intended to provide an easily understandable
tutorial on the features of the SOAP Version 1.2 specifications. Primer’s purposeisto
help atechnically competent person understand how SOAP may be used, by describing
representative SOAP message structures and message exchange patterns. In particular,
Primer describes the features through various usage scenarios, and is intended to
complement the normative text contained in Part 1 and Part 2 of the SOAP 1.2
specifications. The SOAP 1.2 Part 1 Messaging Framework is a normative definition of
the SOAP messaging framework. SOAP specification part 1 defines the SOAP envelope,
which is aconstruct that defines an overall framework for representing the contents of a
SOAP message, identifying who should deal with all or part of it, and whether handling
such parts are optional or mandatory. It also defines a protocol binding framework, which
describes how the specification for a binding of SOAP onto another underlying protocol
may be written. The SOAP 1.2 Part 2 Adjuncts is a normative definition of the set of
adjuncts that can be used in connection with the SOAP messaging framework. SOAP
Part2 defines a data model for SOAP, a particular encoding scheme for data types which
may be used for conveying remote procedure calls (RPC), as well as one concrete
realization of the underlying protocol binding framework defined in SOAP Part 1. This
binding alows the exchange of SOAP messages either as payload of aHTTP POST
request and response, or as a SOAP message in the responseto aHTTP GET.

The structure of a SOAP envelope is described in the example skeleton below.
<?xm version='1.0" ?>
<env: Envel ope xnl ns:env="http://ww. w3. or g/ 2003/ 05/ soap- envel ope" >
<env: Header >
<env: Not Under st ood .. >

</ env: Header >
<env: Body>

<env: Faul t >

<env: Code>
<env: Val ue> ...</env: Val ue>
<env: Subcode> ... </ env: Subcode>
</ env: Code>
<env: Reason> ... </ env: Reason>
<env:Detail> ...</env:Detail >
<env: Node> ...</env: Node>
<env: Rol e> ...</env: Rol e>
</ env: Faul t >



</ env: Body>
</ env: Envel ope>

The SOAP specification defines two soap specific child elements inside the SOAP
Envelope, env: Envel ope. These are the header element env: Header and the body
element env: Body. The contents of these elements are defined by the applications using
them and not by the SOAP specifications. The specification marks the env: Header
element as optional. The env: Header element is used as an extension mechanism to
provide information to the SOAP processing nodes, which are also called soap
intermediaries, about how the env: Envel ope should be processed. The env: Body
element isarequired element in the SOAP envelope. The application specific content is
contained in the env: Body element and is understood by the sender and the receiver
nodes. The env: Body element may also contain the optional SOAP Fault element

env: Faul t . Theenv: Faul t element provides extensive provisions to convey error
situations that might arise from the soap specific and application specific processing of
the SOAP message. The env: Faul t element contains two mandatory child elements
env: Code and env: Reason. In addition env: Faul t element may also contain

env: Detail, env:Node andenv: Rol e elements as optional sub elements. The soap
specific error information is contained in the env: Code and env: Reason sub elements
whiletheenv: Det ai | element will contain the application specific information. The
env: Node element providesthe URI of the node which created the error and the

env: Rol e element provides the role being played by the node which created the faullt.
Theenv: Code sub element isitself comprised of a mandatory env: Val ue sub element
and an optional env: Subcode sub element. The SOAP encodingStyle attribute is used to
define the data types used in the document. This attribute may appear on any SOAP
element, and it will apply to that element's contents and all child elements. A SOAP
message has no default encoding.

The body of a SOAP envelope is always targeted at the ultimate receiver. In contrast,
SOAP headers may be targeted at intermediaries or the ultimate receiver. To provide a
safe and versioned model for processing messages, SOAP defines three attributes that
control how intermediaries and the ultimate receiver process a given header block—r ole,
relay, and mustUnder stand. Therole attribute is used to identify which node the header
block istargeted at. The mustUnderstand attribute indicates whether that node may
ignore the header block if it is not recognized. Header blocks marked
mustUnderstand="true" are called mandatory header blocks. Header blocks marked
mustUnderstand="false" or that have no mustUnderstand attribute are called optional
header blocks. The relay attribute indicates whether that node should forward
unrecognized optional headers or discard them.

Every SOAP node must use these three attributes to implement the SOAP processing
model. The following steps define that model:

1. Identify all header blocks of the SOAP message intended for the current SOAP

node using the role attribute (the absence of this attribute implies the header block
isfor the ultimate receiver).
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2. Verify that all mandatory header blocks identified in Step 1 can be processed by
the current SOAP node using the SOAP mustUnderstand attribute. If a mandatory
header block cannot be processed by the current SOAP node, the message must be
discarded and a distinguished fault message must be generated.

3. Process the message. Optional message elements may be ignored.

4. If the SOAP node is not the ultimate receiver of the message, all header blocks
identified in Step 1 that are not relay-able are removed and the message is then
relayed to the next SOAP node in the message path. The SOAP node isfree to
insert new header blocks into the relayed message. Some of these header blocks
may be copies of header blocks identified in Step 1.

The following figure gives the pictorial representation of the SOAP envelope.

SCOAP ENVELORPE

s0AP HEADEE

Header elermnent

Header element

BOAP BODY

Body element

Body element

Figure 4 SOAP Envelope

The examples below show how the SOAP envelope is popul ated with different
information.

This SOAP envel ope describes the information request for course information for a
student.

<?xm version='1.0" ?>
<env: Envel ope xnml ns:env="http://ww. w3. or g/ 2003/ 05/ soap- envel ope" >
<env: Body>
<p: cour sel nf oRequest
xm ns: p="http://ww. pace. edu/ st udent ">
<p: nanme>Bi j u</ p: nane>
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<p: student | d>bnB3753w</ p: st udent | d>
</ p: cour sel nf oRequest >

</ env: Body>

</ env: Envel ope>

This SOAP envel ope describes the response message for course information request.

<?xm version='1.0" ?>
<env: Envel ope xnl ns:env="http://ww. w3. or g/ 2003/ 05/ soap- envel ope" >
<env: Body>
<p: cour sel nf oResponse
xm ns: p="http://ww. pace. edu/ sars/ grade" >
<p: cour se>
<p: cour seCode>CS 605</ p: cour seCode>
<p: cour seName>Conpi | er s</ p: cour seNane>
<p: cour seDat e>2004 Fal | </ p: cour seDat e>
<p: cour seCampus>Wi t e Pl ai ns</ p: cour seCanpus>
<p: cour sePr of essor >M Badi i </ p: cour sePr of essor >
</ p: cour se>
<p: grade>
<p: gr adeCode>A</ p: gr adeCode>
<p: gradeType>Excel | ent </ p: gr adeType>
</ p: grade>
</ p: cour sel nf oResponse>
</ env: Body>
</ env: Envel ope>

This SOAP envel ope describes how SOAP Fault element will capture the exceptions

which occurred during the SOAP processing.
<?xm version='1.0" ?>
<env: Envel ope xnl ns:env="http://ww. w3. or g/ 2003/ 05/ soap- envel ope”
xm ns: rpc="http://ww. w3. org/ 2003/ 05/ soap-rpc” >
<env: Body>
<env: Faul t >
<env: Code>
<env: Val ue>env: Sender </ env: Val ue>
<env: Subcode>
<env: Val ue>r pc: BadAr gunent s</ env: Val ue>
</ env: Subcode>
</ env: Code>
<env: Reason>
<env: Text xm :|ang="en-US">Processi ng error</env: Text >
</ env: Reason>
<env: Detai |l >
<e:nmyFaul tDetails
xm ns: e="http://ww. pace. edu/ sars/faul ts">
<e: nmessage>No student by this studentld exists</e: nmessage>
<e:errorcode>404</ e: error code>
</ e:nyFaul t Detai |l s>
</env:Detail >
</ env: Faul t >
</ env: Body>
</ env: Envel ope>



This SOAP envel ope describes how mustUnderstand attribute is specified inside the
header element of a SOAP envelope.
<?xm version="1.0" ?>

<env: Envel ope xnl ns:env="http://ww. w3. or g/ 2003/ 05/ soap- envel ope" >
<env: Header >

<a:log xmns:a="http://ww. pace. edu”
env:rol e="http://ww. pace. edu/ Log"
env: must Under st and="t rue" >

;)é:log>
<b: aut henticate xm ns: b="http://ww. pace. edu/ Aut henti cat e"
env:rol e="http://ww.w3. org/ 2003/ 05/ soap- envel ope/ rol e/ next" >

é)b:authenticate>
<c:charge xm ns:c="http://ww. pace. conl Char ge" >

</ c: charge>
</ env: Header >
<env: Body >

</ env: Body>
</ env: Envel ope>
</ env: Body>

SOAP defines a processing model that outlines rules for processing a SOAP message as it
travels from a SOAP sender to a SOAP receiver. The processing model, allows for
architectures as shown in Figure 4, which contains an initial sender node, multiple
intermediary nodes, and afinal receiver node.

SOAP SOAP SOAP SOAP
cender | > Ca >

intermediary intermediary receiver
Sosh e i
= = =

Figure 5 SOAP Processing M odel

Anintermediary sits between the initial sender and the ultimate receiver and intercepts
SOAP messages. An intermediary acts as both a SOAP sender and a SOAP receiver at
the same time. While processing a message, a SOAP node assumes one or more roles that
influence how SOAP headers are processed. Roles are given unique names (in the form
of URIs) so they can be identified during processing. When a SOAP node receives a
message for processing, it must first determine what roles it will assume. It may inspect
the SOAP message to help make this determination.
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Once it determinesthe rolesin which it will act, the SOAP node must then process all
mandatory headers (marked mustUnderstand="1") targeted at one of itsroles. The SOAP
node may also choose to process any optional headers (marked mustUnderstand="0")
targeted at one of its roles.

SOAP 1.1 only defines a single role named http://schemas.xml soap.org/soap/actor/next
(next, for short). Every SOAP node is required to assume the next role. Hence, when a
SOAP message arrives at any given SOAP node, the node must process all mandatory
headers targeted at the next role, and it may choose to process optional headers al'so
targeted at the next role. If the SOAP node wasn't designed to understand a mandatory
header targeted at one of itsrole, it isrequired to generate a SOAP fault, with a
soap:MustUnderstand status code, and discontinue processing. The SOAP Fault element
provides the faultactor child element to specify who caused the fault to happen within the
message path. The value of the faultactor attribute is a URI that identifies the SOAP node
that caused the fault. If a SOAP node successfully processes a header, it's required to
remove the header from the message. SOAP nodes are allowed to reinsert headers, but
doing so changes the contract parties—it's now between the current node and the next
node the header targets. If the SOAP node happens to be the ultimate receiver, it must
also process the SOAP body.

There are here are two fundamental styles of SOAP messaging which are document style
and RPC style. Document style indicates that the SOAP body simply contains an XML
document whose format the sender and the receiver must agree upon. RPC style, on the
other hand, indicates that the body contains an XML representation of a method call
according to the SOAP encoding rules.

There are also two techniques for deciding how to serialize the data into the body: using
literal XML Schema definitions and using the SOAP encoding rules. With the former
approach, the schema definition literaly definesthe XML format for the body without
ambiguity. With the latter approach, however, the SOAP processor must walk through
the various SOAP encoding rules at runtime to determine the proper serialization of the
body. Thistechnique is obviously more prone to errors and interoperability issues. It's
most common to use document style with literal schema definitions (known as
document/literal) and RPC style with the SOAP encoding rules (known as rpc/encoded).
Document/encoded and rpc/literal are possible but they're not common and don't make
much sense.
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6 SOAP Binary XML and Opague data

The success of XML is evident from its global acceptance for application integration. The
primary reason for the popularity of XML isitsflexibility and ssmplicity from textual
encoding. Web service which is the current technology for interoperability and
distributed computing across multiple platforms is based on XML. XML was introduced
as a structured data representation of textual data. Asthe usage of XML increased, there
was demand for representing other data formatsin XML. However the serialization of
any structured datainto XML does not make sense. Media data and data that include
digital signatures are two examples. The media data formats are highly standardized
formats with years of work behind them. They are also highly compressed formats.
Changing the mediaformats to XML representation will make them loose the
compression efficiency and additional applications has to be developed which can read
the new formats, which may not happen. For digital signatures the binary integrity won’t
be retained if the structure of the datais changed. This sort of binary datais often referred
to as opague data which presents an inherent problem in the web services world. The web
services infrastructure is standardized based on SOAP messaging, and sending the
opaque data within the SOAP envelope is not efficient for this infrastructures working.

The opaque data is structurally not textual and hence does not seamlessly coexist with the
XML structure. However traditionally two techniques are used for dealing with opaque
datain XML. These are the “by value” and “by data’ techniques. The “by value” method
is achieved by embedding opague data as an element or attributes content. XML supports
embedding of opaque content through the use of either base64 or hexadecimal text
encoding, which is specified by the XML schemas binary representation types,
xs.base64Binary and xs.hexBinary. The representation of the xs:hexBinary isasimple
hexadecimal character sequence and that of xs.base64Binary is by use of the base64
algorithm. An ordered sequence of octetsisthe final representation of both the types. The
example below, the frontpage, key and hash elements, each contain a base64 string,
which is the representation of the octet sequence for the same datawhich is provided
below.

<m data xm ns:n¥' http://sanpl e.org/book" >
<f r ont page>/ aWKKapGGy Q=</ f r ont page>
<key>sdcf 02JTi XE=</ key>
<hash>Faa7vRG 2VQ=</ hash>

</ m dat a>

fd a5 8a 29 aa 46 1b 24 (frontpage)
bl d7 1f a3 62 53 89 71 (key)
15 a6 bb bd 13 a2 d9 54 (hash)

Using base64 encoding, binary data can be textually encoded into an XML document.
However the biggest disadvantage of using base64 encoding is that base64 encoded data
expands by afactor of 1.33x original size, and that hexadecimal encoded data expands by
afactor of 2x (assuming an underlying UTF-8 text encoding in both cases; if the
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underlying text encoding is UTF-16, these numbers double). Also of concern isthe
overhead in processing costs (both real and perceived) for these formats, especially when
decoding back into raw binary. These performance concerns have discouraged many
developers from using embedded datain XML.

The second technique for dealing with binary datain XML document is“by reference”.
XML 1.0 explicitly supports referencing external opagque data as external unparsed
genera entities. Thisisafairly unused feature of XML and hence unparsed entities are
not widely used. The primary obstacle to using unparsed entitiesis their heavy reliance
on DTDs, which reduces modularity as well as use of XML namespaces. They are also
not available to SOAP, which explicitly prohibits document type declarationsin
messages. A more common way to reference external opague dataisto ssimply use a URI
as an element or attribute value. XML Schema supports this explicitly through the
xs:anyURI type.

<?xm version="1.0" ?>

<dat a>
<front page data="http://exanpl e.org/cover.jpg" />
<key data="http://exanple.org/key.id" />
<hash data="http://exanple.org/ny. hsh" />

</ dat a>

An XML schema can describe the content of the data attribute:

<xs:attribute nane="data" type="xs:anyURl" use="required" />

Referencing opague data avoids some of the performance and bloat issues associated with
base64/hex encoding, but introduces its own problem; because the datais externa to the
document, it isn't part of the message’ s information set.

Both “by value” and “ by reference” methods have advantages and disadvantages making
neither of them afavorite choice for dealing with binary datain XML document. The “by
value” method seems to be potentially more appropriate as it treats the whole data as
single information set, though it bloats the data.

With the development of the XML technology, the requirement for having a mechanism
for transporting binary data developed new technol ogies which are discussed below:
Base64 encoding: With XML representation, replace any binary data with a structured
XML representation (e.g. Base64 encoding) and include it inside the message. The
deficiency of this method is the bloating of data while representing binary datain
hexadecimal or base64 encoding.

SOAP with Attachments (SwA): “ SOAP with Attachments’ method sends binary data
with your SOAP message in a MIME multipart message. There is no encoding and
decoding issues associated, as datais sent in raw binary format. However there are
potential issues with buffering large incoming binary data segments.
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WS-Attachments with DIME: WS-Attachments and DIME is a faster and more efficient
solutions for binary data attachment compared to SOAP with Attachments solution.

Message Transmission and Optimization Mechanism (MTOM): The MTOM mechanism
incorporates the advantage of a SOAP infrastructure with the transport efficiencies
provided by the SwA solution.

The current standard solution for the opagque data problem with Web servicesis the
SOAP Message Transmission Optimization mechanism (MTOM) which isavailable asa
candidate recommendation from the W3C standards organization. MTOM treats the
opague data part as part of the SOAP envelope at the Infoset level, but serializes the data
for efficient transport over MIME messages.

6.1 Base64 Encoding

The base64 encoding scheme was originally devised to reliably transmit eight-bit data
through transmission systems constrained to handle only seven-bit data. The base64
encoding is defined in RFC 1521. The RFC definition says the base64 as a message
representation protocol which specifies considerable detail about message headers, but
which leaves the message content, or message body, as flat ASCII text. This document
defines the format of message bodies to allow multi-part textual and non-textual message
bodies to be represented and exchanged without loss of information.

The base64 encoding takes the eight-bit data values and map them into a 65 character
subset of the US-ASCII code enabling subgroups of 6 bits each to be represented by 64
different printable characters. The extra 65 character “=" is a special character called the
pad character when the number of input bytesis not evenly divisible by three and
therefore doesn’t produce a number of output characters that is evenly divisible by four.
Specia processing is performed if fewer than 24 bits are available at the end of data
being encoded. A full encoding quantum is always completed at the end of a body. When
fewer than 24 input bits are available in am input group, zero bits are added (on the right)
to form an integral number of 6-bit groups. Padding at the end of the datais performed
using the “=" character.

The base64 encoding process causes 24-hit groups, each representing three eight-bit data
values, to be represented as output groups of four encoded characters that are derived
from a base64 alphabet. Proceeding from let to right, a 24-bit input group is formed by
concatenating three 8-bit input groups. These 24 bits are then treated as 4 concatenated 6-
bit groups, each of which istrandated into a single character in the base64 alphabet. The
input bit stream must be ordered with the most significant bit first. The first bit in the
stream must be the high order bit in the first byte, and the eighth bit must be the low order
bit in thefirst byte.

The table below shows the base64 al phabet. Whenever the value of asix-bit group
matches one of the values in the Vaue columnsin the table, that value is replaced by the
seven-bit ASCII value of the corresponding character shown in the Char column to the
right of the VValue column.
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7 SOAP Attachments History

Technologies for web services attachments deal with binary data associated with an XML
Information set. The first technology which came into existence for the binary data
attachment problem was the SOAP Messages with Attachment (SwA). SOAP Messages
with Attachment being the first available solution addressing the binary attachment
problem had a wide range of support. Though this was not a complete solution for the
attachment problem, the SwA specification was successful in creating the foundation for
supporting web services attachment based on SOAP and MIME. Following SwA, other
solutions came into existence which tried to solve the deficiencies shown by SwA. The
second magjor approach for the web services attachment problem was the DIME and WS-
Attachment specification proposed together by Microsoft and IBM. The primary focus of
this specification was to fix the performance problem of SOAP Messages with
Attachment by proposing atotally new packaging mechanism for web services
attachments. However the DIME and WS-Attachments specification was not able to
gather enough support and faded away, with Microsoft not supporting DIME anymore.
Being the first available specification SwA had reasonable support from the XML web
services community. However the clarity issues resulting from the SwA and WSDL 1.1
specification resulted in ot of interoperability issues anong the SOAP Processing
Engines from different vendors. In order to address thisissue, the WS-1 (Web Services
Interoperability) working group started working on the WS-I Attachment profile. The
proposed Infoset Addendum to SOAP Messages with Attachments (PASwWA) was
constituted to define a consistent SOAP processing model for web services attachments
by introducing an XML Infoset-based common logical view of the whole data set. The
Infoset-based approach introduced by PASWA gained support form the industry, and
eventually resulted in the current W3C Candidate Recommendation on XML-Binary
optimized packaging (XOP), SOAP Message Transmission Optimization Mechanism
(MTOM) and the related specifications.

Many web services have common application requirement that they carry binary data
along with the XML document data. This combined data set have different requirements
than ssmple XML documents for processing by applications or system level services, and
for transmitting from one service to another service. The two main requirements are an
infoset view of the complete document and packaging and transmitting the data without
loosing relationship information.

7.1 SOAP with Attachments (SwA)

SOAP with Attachments was the first attempt at solving the data attachment problem.
This was submitted by Microsoft and HP. SwA defines an extension to SOAPL.1
transport binding mechanism. The extension allows a SOAPL.1 message to be carried
within a MIME multipart/related package without having to change the SOAP1.1
processing rules. In SwA, the combined data set was packaged asaMIME
multipart/related package, and the root part of this package must be a SOAP 1.1 envelope.
Related binary data and other textual data may be packaged as non-root MIME parts. The
whole MIME package is transmitted through HTTP. The root part soap message may
reference other MIME part using a href attribute defined by SOAP Encoding. The href



attribute value is a URI pointing to a content-id or current-location of a MIME part or the
URL of some external web source. The SwA specification only addresses how to package
and transmit a SwA message at runtime. It does not fully define how to describe the SwA
message in WSDL. The commonly used description mechanism for SwA attachmentsis
WSDL 1.1 MIME binding. Using the WSDL 1.1 approach, the SOAP body and the
attachments are defined first as an XML schema element or type, associated to a message
part of aWSDL portType, and then bound to a MIME binding. The MIME binding
indicated which abstract message parts go where in the MIME package and provides
mediatypes for message parts.

The main focus of SwA was to package and transmit a SOAP envelope with binary
attachments using MIME over HTTP. SwA had a couple of problems, one of which was
related to the use of atext string to delineate boundaries between multiple parts. This
required reading the whole document to memory and then scanning for the delimiter
string to find the boundary. The second problem with SwA was the non availability of a
single view of the combined data set which describes the type of the binary data along
with the XML data.

7.1.1 SOAP with Attachments API for Java (SAAJ)

SAAJ provides a convenient API for constructing SOAP messages, in a generic way and
to send and receive SOAP messages from one node to another across a network. SAAJ
was originally part of the Java API for XML Messaging (JAXM), which was devel oped
by the JSR 67 expert group. SAAJwas later separated into a separate API. SAAJisa
required component of J2EE (Java 2 Platform, Enterprise Edition) 1.4. SAAJ defines the
namespacej avax. xml . soap.

S0AP Message

S0AP Part

Envelope

MIME Header

Cantent

MIME Header

Content

MIME Headear

Content

Figure 7 SOAP Message with 2 attachments

45



SOAP's attachment feature extends a SOAP message to include, in addition to the regular
SOAP part, zero or more attachments, as above figure shows. Each attachment is defined
by aMIME type and can assume any content represented as a byte stream.

The W3C Note on SOAP messages with attachment does not define any new structure;
rather it defines how to take advantage of the MIME type to add multiple attachments to
the SOAP message structure.

A SOAP message with attachments will be represented on the wire as shown in the
example below

POST /student Record HTTP/ 1.1

Host: www. pace. edu

Content - Type: Miltipart/Rel at ed; boundary=M ME_boundary; type=text/xm ;
start ="<st udent Recor d@ace. edu>"

Content-Lengt h: 12FG

----M ME_boundary

Cont ent - Type: text/xm; charset=UTF-8
Cont ent - Transf er - Encodi ng: 8bi t
Content-1D: <student Record@ace. edu>

<?xm version='1l.0"?>
<SOAP- ENV: Envel ope xm ns: SOAP-
ENV="htt p: // schemas. xm soap. or g/ soap/ envel ope/ " >
<SOAP- ENV: Body>
<pace: st udent Record i d="bnB7553w’
xm ns: pace="http://ww. pace. edu” >
<name>John Snit h</ nane>
<addr ess>
<street>8, Main St </street>
<city>White Plains </city>
<st at e>NY</ st at e>
<zi p>10601</ zi p>
</ addr ess>
<phot o href="bnB7553w. j pg@ace. edu”/ >
</ pace: st udent Recor d>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

----M ME_boundary
Cont ent - Type: inage/|jpeg
Cont ent - |1 D: <bnB7553w. j pg@ace. edu>

...octet stream ...
----M ME_boundary

The above multipart message contains a series of MIME-headers and related data. At the
root of the document is the SOAP body. The SOAP body contains only XML data and
the MIME type of the entire message is text/xml. Following the SOAP envelope is the
image attachment. A content 1D identifies each attachment which is used to reference the
attachments.
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SAAJAPI lets create and edit any part of a SOAP message. The SAAJAPI isbuild on
top of the XML DOM (Document Object Model) API for XML processing. The base
class of all constructs of the SAAJ s the javax.xml.soap.Node interface which extends
the org.w3c.dom.Node interface. The SAAJ API provides afactory pattern for creating a
SOAP message. With the SAAJ API, you can create XML messages that conform to the
SOAP 1.1 and WS- Basic Profile 1.0 specifications ssmply by making Java API calls.

SAAJAPI provides afactory pattern to create a SOAP message. Create an instance of

j avax. xm . soap. MessageFact ory using itSnewl nst ance() method. The SOAPMessage
object is created from the MessageFact ory instance using the cr eat eMessage() method.
The soAPHeader and SOAPBody are obtained from the soAPMessage object using the

get SOAPHeader () and get SOAPBody() methods respectively.

MessageFactory factory =
MessageFact ory. newl nst ance() ;
SOAPMessage nessage = factory. createMessage();

SOAPHeader header = nessage. get SOAPHeader () ;
SOAPBody body = nessage. get SOAPBody() ;

All SOAP messages are sent and received over a connection. With the SAAJ AP, the
connection is represented by a SOAPConnect i on object, which goes from the sender
directly to its destination. This kind of connection is called a point-to-point connection
because it goes from one endpoint to another endpoint. Messages sent using the SAAJ
APl are caled request-response messages. They are sent over a SOAPConnect i on object
with the call method, which sends a message (a request) and then blocks until it receives

the reply (aresponse).

SOAPConnect i onFact ory soapConnecti onFactory =
SOAPConnect i onFact ory. new nst ance() ;
SOAPConnecti on connection =
soapConnecti onFact ory. creat eConnecti on();
SOAPFact ory soapFactory =
SOAPFact ory. new nst ance() ;
/...
SOAPMessage response = connection. cal | (soapRequest, endpoi nt URL);

The following UML Diagram represents the class design of the SAAJAPI. The
SOAPEIlement interface which is the base class for al SOAP classes extends from the
Node class. The SAAJAPI design follows the DOM design pattern forming atree
structure of the nodes. The SOAPMessage class contains the SOAPPart and
AttachmentPart. The SOAPPart acts as the container for the SOAPBody which contains
the SOAPENvelope. The AttachmentPart contains all the binary attachmentsto this
SOAP Envelope.
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Figure 8 SAAJ Class Design

7.2 DIME and WS-Attachment

Microsoft and IBM submitted a proposal called DIME (Direct Internet Message
Encapsulation) together with the WS-Attachments specification which uses DIME as the
packaging mechanism for web service attachments. DIME effectively solves the text
string boundary problem of MIME by defining length for each part of the combined data
set, so apart can be easily skipped in a stream without having to search for the boundary
string. DIME and WS-Attachment specifications did provide better performance than
SOAP with Attachments, but the interoperability for DIME and WS-Attachments was not
good. Now with Microsoft also not supporting DIME, there isn’t any practical value

associated with the DIME and WS-Attachment specifications.
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7.3 WS-| Attachment Profile

There were interoperability issues which resulted from the underspecified nature of the
SwA and WSDL 1.1. To address these interoperability issues, a group was formed (WS-
Interoperability) who produced an Attachment Profile 1.0 (AP 1.0) which addresses the
interoperability concerns. AP 1.0 defines two new mechanisms to address the
interoperability concerns. The first one was the definition of XML Schema Type —
swaRef. swaRef is simple an xsd:anyURI type, but AP1.0 givesit some special semantics.
when aWSDL message part uses the swaRef type in its schema definition, any node of
type swaRef in the runtime XML instance of this message part should contain a URI
reference to an attachment part in the same MIME package. swaRef enables WSDL
abstract interface to suggest about the presence of attachments at run time. AP 1.0 also
defines a concrete naming convention for content-id of runtime MIME parts to address
the problem of mapping MIME parts to corresponding WSDL message parts.

7.4 Proposed Infoset Addendum to SOAP with Attachments
(PaSwA)

PaSwA was devel oped to address the drawbacks of the SwA. PaSwA built on top of SwA
tries to meet both the key requirements of providing a common logical view of the
combined data set and providing a serialization for packaging and transmitting the
combined data set. PaSwA inherits from SwA the MIME over HTTP based solution for
packaging and transmission enhancements. The key value of PaSwA isits support for
XML Infoset based single logical view of the whole combined data set. The PaSwA work
defines new constructs for use in runtime SOAP message to indicate presence of
attachments and also to describe attachmentsin XML Schemaand WSDL. The PaSwA
work did not make it to any standards body, but rather it laid the foundation for the
MTOM specification which has now become a candidate recommendation from W3C.
MTOM borrows many concepts without change from the PaSwA.

49



8 MTOM & XOP

The World Wide Web Consortium (W3C) has published three new recommendations:
XML-binary Optimized Packaging (XOP), SOAP Message Transmission Optimization
(MTOM), and Resource Representation SOAP Header Block (RRSHB) to provide away
to efficiently package and transmit binary data included or referenced in a SOAP 1.2
message. These three new recommendations will help speed up web services by enabling
amore efficient way of serializing and transmitting a SOAP message and by sending all
the data needed to process the message, even when the datawould not be readily
available.

XML-binary Optimized Packaging (XOP) provides a standard method for applications to
include binary data, asis along with an XML document in a package. As aresult,
applications need less space to store the data and less bandwidth to transmit it. XOP
works at the XML Information Set level, allowing the same abstract representation of a
XML document to be serialized in different ways.

The Message Transmission Optimization Mechanism (MTOM) uses the features
provided by XOP to address SOAP messages. MTOM defines a“Transmission
Optimization” feature that enables SOAP bindings to optimize the transmission and/or
the wire format used to transfer a SOAP message. It also defines a concrete
implementation of thisfeature, using HTTP and XOP to send the various binary parts as
well as the SOAP message in a MIME envelope, reducing the bandwidth and the time
used to encode/decode such data

The Resource Representation SOAP Header Block (RRSHB) functionally allows SOAP
message recipients to access cached representations of external resources, when access to
the referenced file is not available. RRSHB provides an option to the recipient to use
either the origina file that may be identified by the URI, or use a cached copy that
accompanies the actual SOAP message. Used with MTOM, it greatly enhances the
processing speed as the external datais already present when the recipient is starting
processing the message.

8.1 Message Optimization Use cases

The need for optimizing messages passed through a SOAP message is discussed in detall
at the XMLP WG (XML Protocol working group) of the W3C. The following use cases
are taken from the document titled “ SOAP Optimized Serialization Use Cases and
Requirements” which is aworking draft from W3C.
Resource “ bundled” with message - An application wishesto send aURI ina
message, and the receiver will dereference the URI. The sender chooses to
“bundle” arepresentation of the resource in the message as well, so that the
receiver may choose this representation when it dereferences the URI. Thisis
useful in cases when the resource identified by the URI isinaccessible to the
receiver, or the receiver wants to avoid the overhead of dereferencing the resource
over the network, etc.
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Message containing “ Redundant” pieces of binary data - An application wishes
to send a SOAP message that contains redundant pieces of binary data. Each such
piece of binary datais actually contained in several locations of the SOAP
message (for example, the SOAP message could contain an XML document
which includes in several locations the PNG logo of the company which authored
the document). For design reasons, this data cannot be referenced externally, but
must be transported with the message. Doing so by copying each piece of binary
data as many times as it is contained in the SOAP message involves an
unacceptable message size, due to bandwidth, latency and/or storage requirements.
Undesirable Message Bloat - An application wishes to send a SOAP message that
contains one or more large binary pieces of data; e.g., a JPG image, binary
executable or other sizeable, non-textual data. For design reasons, this data cannot
be referenced externally, but must be transported with the message. Doing so
using base64Binary or similar encoding involves an unacceptable message size,
due to bandwidth, latency and/or storage requirements.

Undesirable Processing Overhead - An application wishes to send a SOAP
message that contains one or more large binary pieces of data; e.g., a JPG image,
binary executable or other sizeable, non-textual data. For design reasons, this data
cannot be referenced externally, but must be transported with the message. Doing
S0 using base64Binary or similar encoding involves unacceptable message
generation and/or parsing overhead, due to throughput requirements, device
[imitations and/or other considerations.

Focused Intermediaries - An intermediary wishes to process a large message, but
only needs to access a small section of the message. For efficient operation, it
needs to be able to construct the relevant parts of the message information set
without actually reading and parsing the rest of the message, whilst still being
able to successfully forward the entire message.

8.2 SOAP Message Transmission Optimization Mechanism
(MTOM)

The W3C MTOM standard selectively encodes portions of a SOAP message using XOP
to efficiently serialize XML Infosets containing binary data. MTOM streams binary data
as MIME message parts. At the Infoset level, before final message serialization, the
binary data can be accessed as canonical bas-64-encoded text so that other WS-*
mechanisms, such as WS-Security signatures, continue to work properly. This allows
seamless integration of MTOM with other WS-* protocols while still reducing the
bandwidth required to send binary data over the wire.

The MTOM specification has three parts. Thefirst part, Abstract SOAP Transmission
Optimization Feature, describes an abstract feature for optimizing the transmission and/or
wire format of a SOAP Message while selectively encoding portions of the message,
while still presenting an XML Infoset to the SOAP Application. Use of the Abstract
SOAP Transmission Optimization Feature is a hop-by-hop contract between a SOAP
node and the next SOAP node in the SOAP message path, providing no mandatory
convention for optimization of SOAP transmission through intermediaries. The feature
does provide optional means by which binding implementations MAY choose to
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facilitate the efficient pass-through of optimized data contained within headers or bodies
relayed by an intermediary.

The second part, An Optimized MIME Multipart/Related Serialization of SOAP

M essages, describes an Optimized MIME Multipart/Related Serialization of SOAP
Messages implementing the Abstract SOAP Transmission Optimization Featurein a
binding independent way using the XML-binary Optimized Packaging mechanism.

The third part, HTTP SOAP Transmission Optimization Feature, uses this Optimized
MIME Multipart/Related Serialization of SOAP Messages for describing an
implementation of the Abstract Transmission Optimization Feature for the SOAP 1.2
HTTP binding.

8.2.1 Abstract SOAP Transmission Optimization Feature

The Abstract SOAP Transmission Optimization Feature enables SOAP bindingsto
optimize the transmission and/or wire format of a SOAP message by selectively encoding
portions of the message, whilst still presenting an XML Infoset to the SOAP application.
Optimization is available only for element content that isin a canonical lexical
representation of the xs: base64Bi nary datatype.

The purpose of the Abstract SOAP Transmission Optimization Feature is to optimize the
transmission of base64 encoded data. To be optimized, the characters comprising the
children of an element information item MUST be in the canonical form of
xs:base64Binary and MUST NOT contain any whitespace characters, preceding, inline
with or following the non-whitespace content. The means of identifying element
information items that contain base64 encoded datain canonical lexical form are
implementation dependent. Some implementations can identify base64encoded element
information item by construction using introspection of the API, others may check the
characters prior to sending or may check for the presence of

xmlmime:expectedM ediaType schema annotation. When sending a SOAP Message, if
the Abstract Transmission Optimization feature is used in combination with the SOAP
Request-Response M essage Exchange Pattern or the SOAP Response M essage Exchange
Pattern, the http://mww.w3.0rg/2003/05/soap/mep/OutboundM essage property is set as
the Infoset of the SOAP message to be sent.

When receiving a SOAP message optimized using an implementation of the Abstract
SOAP Transmission Optimization Feature, a SOAP node SHOULD generate afault if it
does not support the implementation used or the Abstract SOAP Transmission
Optimization Feature. Upon reception of an optimized SOAP message, the receiving
node MUST reconstruct an Envelope Infoset from the optimized SOAP message. Then,
the receiving node MUST perform SOAP processing on the reconstructed Infoset.
Implementations are free to reconstruct only those portions actually needed for
processing, or to present information from the message in aform convenient for efficient
processing. For example, avalue sent in an optimized form (e.g., binary) MAY be made
available in that form as well asin the base64 encoded character form. When this feature
is used in combination with the SOA P Request-Response M essage Exchange Pattern or
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the SOAP Response Message Exchange Pattern, the Infoset contained in the
http://www.w3.0rg/2003/05/soap/mep/I nboundM essage property is the Infoset of the
reconstructed SOAP Envelope.

Use of the Abstract SOAP Transmission Optimization Feature is a hop-by-hop contract
between a SOAP node and the next SOAP node in the SOAP message path. Therefore,
no changes or restrictions to the SOAP processing model are introduced by this feature at
an intermediary. However a SOAP intermediary implementing the Abstract Transmission
Optimization Feature MUST still follow the rules related to the usage of an
implementation of the Abstract Transmission Optimization Feature when receiving the
message and those related to the usage of an implementation of the Abstract SOAP
Transmission Optimization Feature when sending the message. A SOAP intermediary
may be called upon to relay intact certain headers, or to reinsert headers identical to those
received and removed for processing. Furthermore, many intermediaries will relay
unmodified the contents of the SOAP body. In all these cases, portions of the relayed
message have content identical to corresponding portions of the inbound message. The
Abstract SOAP Transmission Optimization Feature does not require any particular
correspondence between the optimization of the inbound message and the outbound
message, even when optimized portions of the inbound message are relayed intact, or
reinserted in identical form in the envelope Infoset. Nonethel ess, the implementations of
the receiving binding and the binding used to transmit the relayed message MAY
cooperate to provide efficient relay. The Abstract SOAP Optimizaation Feature does not
mandate any strict rules about the level of optimizations to be followed by the SOAP
intermediary nodes. The optimizations done by the intermediaries on the messages
transmitted through them are based on the capability for optimzation of the intermediary
nodes.

8.2.2 An Optimized MIME Multipart/Related Serialization of SOAP
Messages

The Optimized MIME Multipart/Related Serialization provides the basis of an

implementation of the Abstract SOAP Transmission Optimization Feature bye describing

how to serialize a SOAP envelope infoset in an optimized way using the XOP format and

aMIME Multipart/Related packaging.

When sending a SOAP message using the MIME Multipart/Related Serialization, the
SOAP envelope Infoset is serialized as follows:
- The content-type of the outer package MUST benul ti part/rel at ed.
The type parameter of the content-type header of the outer package MUST have a
value of "appl i cati on/ xop+xm "
The startinfo parameter of the content-type header of the outer package MUST
specify a content-type for the root part of "appl i cati on/ soap+xm ".
The content-type of the root part MUST be*“ appl i cati on/ xop+xm ”
The type parameter of the content-type header of the root part MUST specify a
content-type of "appl i cati on/ soap+xm ".
The serialized SOAP Envelope is a Multipart/Related X OP package with one body part,
the root, containing an XML representation of the modified SOAP envelope, with an
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additional part used to contain the binary representation of each element that was
optimized.

When receiving a SOAP message using this Optimized MIME Multipart/Related
Serialization, the SOAP Envelope Infoset is reconstructed from the MIME
Multipart/Related X OP Package as follows:

1. Construct an XML Infoset by parsing the root part of the package as an XML
document. The document must be parsed according to the level of the XML
Recommendation identified by the XML declaration of that document. If no XML
declaration is present, then the document MUST be parsed per [XML 1.0].

2. Using that XML Infoset, for each element information item, E, which has, as the sole
member of its[children] property, axop: I ncl ude element information item (as
defined in xop: I ncl ude element information item):

a. Locate the part of the package corresponding to the URI in the hr ef
attribute information item of the xop: I ncl ude element information item
(i.e, corresponding to the URI encoded in the attribute information item's
[normalized value]).

b. Replacethexop: I ncl ude element information item that appearsin the
[children] property of E with character information items representing the
canonical base64 encoding of the entity body of the identified package
part (i.e, effectively replace the xop: I ncl ude element information item
with the data reconstructed from the package part.

8.2.3 HTTP SOAP Transmission Optimization Feature

The HTTP SOAP Transmission Optimization Feature is a binding-level feature providing
a concrete implemention for the Abstract SOAP Transmission Optimization Feature in
an HTTP binding as described by An Optimized MIME Multipart/Related Serialization
of SOAP Messages. The HTTP SOAP Transmission Optimization Feature builds upon
the SOAP HTTP Binding enhancing it with support of the Abstract SOAP Transmission
Optimization Feature.

The sender serializes the SOAP Message as described by the Optimized MIME
Multipart/Related Serialization and puts the MIME headers of the resulting MIME
Multipart/Related XOP Package in as HTTP headers an d the rest of the package into the
HTTP body. The receiver extracts the MIME headers from the HTTP headers and the rest
of the MIME Multipart/Related X OP Package from the HTTP body and deserializes.

The XOP package constructed by the sender follows these restrictions:
The XOP Infoset MUST be serialized asappl i cat i on/ xop+xn in the root part
of the package.
Each optimized Node MUST generate exactly one extracted binary part in the
resulting package.
Each MIME part that is refered to by xop: | ncl ude MUST have a Content-
Transfer-Encoding header field.



Implementations of this binding MUST enforce the restriction that XOP is not to be used
with Infosets that contain €lement information items of name xop: | ncl ude. |If aSOAP
envel ope containing such an element information itemisto be sent, the binding MUST do
one of the following:

Fall back to usethe appl i cati on/ soap+xnmi mediatype or any other suitable

mediatype.

Generate a binding-dependent SOAP fault.

When receiving a SOAP message, an implementation of the SOAP HTTP Binding will
determine whether the HTTP SOAP Transmission Optimization Feature is used by
checking the presence of the appl i cat i on/ xop+xni mediatype. If the mediatype of the
HTTP messageis"nul ti part/rel at ed" and the mediatype of the root part of the
MIME Multipart/Related package isappl i cat i on/ xop+xni , and the start-info parameter
indicates a content type of "appl i cat i on/ soap+xm " then the received SOAP message
was transmitted using the HTTP SOAP Transmission Optimization Feature and MUST
be processed accordingly.

The HTTP SOAP Transmission Optimization Feature changes the behavior of SOAP
HTTP Binding for the reception of a SOAP Message by deserializing the SOAP Infoset
contained in the http://www/w3.0rg/2003/05/soap/mep/InboundM essage as described by
the Optimized MIME Multipart/Related Deserialization of SOAP Messages.

8.3 XML Binary Optimized Packaging (XOP)

This XOP specification which is now a candidate reccomendation from W3C defines the
XML-binary Optimized Packaging (XOP) convention, which is a means of more
efficiently serializing XML Infosets that have certain types of content.

A XOP package is created by placing a serialization of the XML Infoset inside of an
extensible packaging format such a MIME Multipart/Related. Then, selected portions of
its content that are base64-encoded binary data are extracted and re-encoded (i.e., the data
is decoded from base64) and placed into the package. The locations of those selected
portions are marked in the XML with a special element that links to the packaged data
using URIs.

In a number of important XOP applications, binary data need never be encoded in base64
form. If the datato be included is already available as a binary octet stream, then either
an application or other software acting on its behalf can directly copy that datainto a
XOP package, at the same time preparing suitable linking elements for use in the root
part; when parsing a XOP package, the binary data can be made available directly to
applications, or, if appropriate, the base64 binary character representation can be
computed from the binary data.

However, at the conceptual level, this binary data can be thought of as being base64-
encoded in the XML Document. As this conceptual form might be needed during some
processing of the XML Document (e.g., for signing the XML document), it is necessary
to have a one to one correspondence between XML Infosets and X OP Packages.
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Therefore, the conceptual representation of such binary dataisasif it were base64-
encoded, using the canonical lexical form of XML Schema base64Binary datatype. In the
reverse direction, XOP is capable of optimizing only base64-encoded Infoset datathat is
in the canonical lexical form.

Only element content can be optimized; attributes, non-base64-compatible character data,
and data not in the canonical representation of the base64Binary datatype cannot be
successfully optimized by XOP.

#OP Infoset +
Extracted
Content

Extraction

Feconstitution Reconstituted

Original Infoset

Infoset

Serializations Deserialization

/_ ®OP Package \

l H“OP Document J

l Extracted
Content
I
L

W S

Figure 9 XOP Framework Architecture

The following example shows how an XML Infoset containing binary data can be
serialized using the XOP format in a MIME Multipart/Related package.
The original XML Infoset
<mdata xm ns: =" http://exanple.org/stuff’>
<m phot 0>/ aWKKapGGy @=</ m phot o>
<m si g>Faa7vRO 2VQ=</ m si g>
</ m dat a>

The XOP serialized Infoset

M ME-Version: 1.0

Content - Type: Milti part/Rel at ed; boundar y=M ME_boundary;
type="application/ xop+xm ";
start ="<nynmessage. xm @xanpl e. or g>";
start-info="text/xm"

Content-Description: An XM. docurment with my pic and sig in it

--M ME_boundary
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Cont ent - Type: application/ xop+xmn ;
char set =UTF- 8;
type="text/xnm"
Cont ent - Transf er - Encodi ng: 8bi t
Content-1D: <mynessage. xm @xanpl e. or g>

<mdata xm ns: =" http://exanple.org/stuff’>
<m phot o><xop: | ncl ude
xm ns: xop="http://ww. w3. or g/ 2004/ 08/ xop/ i ncl ude'
href="cid: http://exanpl e. org/ me. png' / ></ m phot 0>
<m si g><xop: I ncl ude
xm ns: xop="http://ww. w3. or g/ 2004/ 08/ xop/ i ncl ude'
href="cid: http://exanple.org/ ny. hsh'/></msig>
</ m dat a>

--M ME_boundary

Cont ent - Type: i nage/ png

Cont ent - Tr ansf er - Encodi ng: bi nary
Content-1D: <http://exanple.org/ me. png>

/1 binary octets for png

--M ME_boundary

Cont ent - Type: application/ pkcs7-signature
Cont ent - Transf er - Encodi ng: bi nary
Content-1D: <http://exanple.org/ my.hsh>

/1 binary octets for signature

--M ME_boundary—

XOP operates by extracting the Optimized Content from the Original Infoset to create the
XOP Infoset. In particular, the character information item children of element
information items to be optimized are removed and replaced with an element information
item named xop: | ncl ude. Thexop: I ncl ude element information item contains an
attribute information item with alink to the part of the X OP Package that carries abinary
representation of the data removed from the original element information item.

The Infoset used as input to XOP processing MUST NOT contain any element
information item with a namespace name property of
"http://www.w3.0rg/2004/08/xop/include” and alocal name property of I ncl ude.
Infosets containing such element information items cannot be serialized using XOP. This
is because during infoset reconstruction a processor is unable to differentiate between
xop: | ncl ude element information items inserted during X OP package construction and
those that were part of the original infoset.

The XOP Processing Model defines how to serialize binary datato X OP packages and
also to deserialize XOP packages and extract the binary data fromit.

To create a XOP Package from an Original XML Infoset:

2. Ensurethat the origina XML Inforset contains no element information item with a
namespace name of "http://www.w3.0rg/2004/08/xop/include”’ and a local nhame of
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i ncl ude. Asdiscussed in 'http://www.w3.org/TR/2004/CR-x0op10-20040826' X OP
Infoset Constructs. XML Infosets with such element information items cannot be
represented using XOP.

3. Create an empty package.

4. Identify within the original XML Infoset the element information itemsto be
optimized. To be optimized, the characters comprising the children of the element
information item MUST be in the canonical form of xs: base64Bi nary and MUST
NOT contain any whitespace characters, preceding, inline with or following the non-
whitespace content.

5. Create a XOP Infoset which is a copy of the Original XOP Infoset, but with the
children of each element information itemidentified in the previous step replaced by a
xop: | ncl ude element information item construcuted as follows:

a. Transform the replaced characters into binary data by processing them as
base64-encoded data.

b. Serializethe binary datainto a new part of the package, with appropriate
metadata corresponding to the normalized value of the hr ef attribute
information item of the xop: I ncl ude e ement information item.

c. If the element information item being optimized (i.e. the parent of the
newly inserted xop: | ncl ude element information item) has a
xm mi me: cont ent Type attribute information item, its value SHOULD be
reflected appropriately in the metadata for the part.

6. Serialize the resulting XOP Infoset into the package using any W3C
recommendation-level version of XML and identify it as the root part according to
the packaging mechanism's convention, labeling it with the application/xop+xml
mediatype.

To create a Reconstituted XML Infoset from a X OP Package:

1. Construct an XML Infoset by parsing the root part of the package asan XML
document. The document must be parsed according to the level of the XML
Recommendation identified by the XML declaration of that document. If no XML
declaration is present, then the document MUST be parsed per [XML 1.0].

2. Using that XML Infoset, for each element information item, E, which has, as the sole
member of its[children] property, axop: | ncl ude element information item (as
defined in xop: I ncl ude element information item):

a. Locate the part of the package corresponding to the URI in the hr ef
attribute information item of the xop: | ncl ude eement information item
(i.e, corresponding to the URI encoded in the attribute information item's
[normalized value]).

b. Replacethexop: I ncl ude element information item that appearsin the
[children] property of E with character information items representing the
canonical base64 encoding of the entity body of the identified package
part (i.e, effectively replace the xop: | ncl ude element information item
with the data reconstructed from the package part.
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8.4 Resource Representation of SOAP Header Block

The Representation header block is designed to alow applicationsto carry a
representation of aWeb resource in a SOAP message. Applications of this header include
cases where the receiver has limited ability to get the representation using other means,
for example because of access restrictions or because the overhead would be
unacceptable. The Representation header block is also useful when multiple referencesto
the same resource are required but duplication of the resource is undesirable.

The meaning of the Representation header block, when present in a SOAP message, isto
make available the contained representation of the resource it carries to the processing
SOAP node. The SOAP node MAY use this representation when dereferencing the URI
of the resource instead of making a network request to obtain a representation of the
resource. Note that implementations MAY need to process a Representation header block
before processing other header blocks that require dereferencing of a URI whose
representation is carried in the Representation header block.

Multiple occurrences of the Representation header block MAY be present in the same
SOAP Message to carry representation of multiple Web resources or multiple
representations of the same Web resource.

Several occurrences of the Representation header block having the same value for the
role and resource attribute information item MAY be present in the same SOAP Message.
Such Representation header blocks SHOULD NOT have the same metadata (such as
mediatype). If such Representation header blocks have the same metadata then any one
of them may be used.

URIsthat are character for character identical MUST be considered equal when using a
representation header to resolve aweb reference; URIs that are considered equal
according to the URI scheme of the URI SHOULD be considered equal.

An example SOAP Envelope using the Representation header block is given below.

<soap: Envel ope xm ns:soap='http://ww. w3. or g/ 2003/ 05/ soap- envel ope’
xm ns: rep="http://ww. w3. org/ 2004/ 08/ repr esent ati on'
xm ns: xm mi nme=' http://ww. w3. org/ 2004/ 11/ xm m me' >
<soap: Header >
<rep: Representation resource="http://exanple.org/ ne. png' >
<rep: Data xm m ne: cont ent Type="i mage/ png' >/ aWKKapGGy Q=</r ep: Dat a>
</rep: Represent ati on>
</ soap: Header >
<soap: Body>
<x: MyData xm ns:x="http://exanple.org/ nystuff'>
<x: nane>John Q Public</x: nane>
<x:ing src="http://exanple.org/ne.png' />
</ x: MyDat a>
</ soap: Body>
</ soap: Envel ope>

Therep: Represent at i on element information item has:
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A [local name] of Repr esent at i on.
A [namespace name] of "http://www.w3.0rg/2004/08/representation”.
One or more attribute information items amongst its attributes as follows:
0 A mandatory r esour ce attribute information item.
0 Anoptional rei nsert attribute information item.
0 Zero or more namespace qualified attribute information items whose
namespace name is not "http://www.w3.0rg/2004/08/representation”.
One or more element information items in its children property in order as follows:
1. A mandatory Dat a element information item (see 4.2.4 rep:Data element).
2. Zero or more element information items whose [namespace name] is not
"http://www.w3.0rg/2004/08/representation”.

The rep: Represent at i on element information item contains a representation of aWeb
resource. The value of the resource attribute information itemis the identifier of the Web
resource. The value of ther ep: Dat a e ement information itemis a base64-encoded
representation of the Web resource.

Thetype of ther esour ce attribute information itemisxs: anyURI . The value of the
resour ce attribute information item identifies the Web resource whose representation is
carried inther ep: Repr esent at i on element information item parent of ther esour ce
attribute information item.

Thetype of ther ei nsert attribute information itemisxs: bool ean. When this attribute
is specified on the Representation header block with avalue of "true”, it indicates that a
SOAP forwarding intermediary node processing the header block must reinsert the
header block. This means that when used in conjunction with ther el ay attribute, with a
value of "true", the Representation header block will aways be relayed by a SOAP
forwarding intermediary. When this attribute is specified on the Representation header
block with avalue of "false”, the behavior of the SOAP node processing the header block
is the same as that when the attribute is not specified, and normal SOAP processing rules
apply. The presence of this attribute has no effect on the processing of a Representation
header by a SOAP endpoint.

Thetype of ar ep: Dat a element information itemis xs: base64Bi nary. The value of this
element information item is a base64-encoded representation of the Web resource carried
inther ep: Represent at i on element information item parent of ther esour ce attribute
information item.

The Representation header block is built to be extensible. Attributes defined in SOAP
messaging framework for SOAP message construct for the SOAP header block may be
used with the Representation header block.

Adding aenv: nust Under st and attribute information item with avalue of "true" in the

attributes property of ther ep: Repr esent at i on element information item ensures that the
SOAP receiver is aware that the Web resource representation is available to it.
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A env: rol e attribute information itemin the attributes property of the
rep: Repr esent at i on element information item indicates the SOAP node for which the
Web resource representation is intended.

Anxm mi me: cont ent Type attribute information item MAY be used to convey the media
type of the representation conveyed by a header. Media type information can be useful in
determining whether a given representation is suitable for processing and if it is, how best
to interpret the representation provided. If used, the xmi ne: cont ent Type attribute
information item MUST appear within the attributes property of ther ep: Dat a element
information item. If the mediatype identified by the value of an xmi me: cont ent Type
attribute information itemis atext based media type then the value of the

xm ne: cont ent Type attribute information item SHOULD include a charset parameter.

A receiving SOAP node MAY act as aresolver, with al the rules pertaining to HTTP
caches, for some or al of the http: scheme URIs for which representations have been
provided. To enable this, one or more element information items MAY be added to the
[children] property of ther ep: Repr esent at i on element information item to transmit the
information needed at the HTTP level.

To avoid requiring that all SOAP senders understand the HT TP caching mechanism, all
the data required by a processor that wants to act as alocal cache needs to be carried
along with the message. This includes the complete request, reply as well as the time the
original HTTP request has been sent and the time the HT TP response has been received.

8.5 Assigning Media Types to Binary Data in XML

Data sent and received over the Web typically uses the MIME media, as the type system.
For example, "image/jpeg", "application/pdf". There is a need to indicate the media type
of the XML element content, for example, in messages sent and received by Web
services. Thereis also a need to express the media type information using XML Schema:
Datatypes, which is the type system used by WSDL 2.0 Part 1. Thiswould allow XML-
based applications, such as Web services, to utilize the widely deployed and supported
MIME mediatype infrastructure.

XOP and MTOM enables serialization of binary content (element content that isin a
canonical lexical representation of the xs:base64Binary type) in an optimized way using
MIME packaging. These developments to a desire to specify the mediatype information
of such binary element content in a standard way in the XML Information Set and not
just in the optimized serialization of that Infoset. This desire was documented by the
W3C working group in the form of the following requirements:

1. Define how to indicate the mediatype of an XML element content whose typeis
xs:base64Binary or xs:hexBinary. This is meta-data that may be, but not required
to, used by tools to infer the specific mediatype of binary data.

2. Define how to indicate the expected mediatype(s) of XML element content
whose typeis xs. base64Binary or xs:hexBinary in XML Schema. This
information is needed to define the set of media types that a binary data may have.
For example, a Web services application may be willing to indicate that the binary
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data represents an image, but leaves it to a document to further specify whether it
is"jpeg", "gif", etc. This meta-datais not required to be present.

3. Define the acceptable format of media type values.

4. Define the relationship between the expected and the actual value of the media

types declared for binary datain XML documents.

The Assigning Media Types to Binary Datain XML specification isa W3C effort to
provide a solution for the above mentioned requirements. In this direction this
specification defines two attributes xmlmime: contentType and

xmlmime: expectedMediaType. The xmlmime: contentType attribute is used to indicate the
mediatype of an XML element content whose type is xs:base64Binary or xs:hexBinary.
The value of the attribute is the name of alANA mediatype token (e.g., "text/xml;
charset=utf-16"). This attribute specifies the media type of the content of an element on
which it occurs. The XML Schema annotation attribute xmlmime: expectedMediaType is
used to indicate, in XML Schema, the expected media type(s) for an element content
whose typeis xs.base64Binary or xs.hexBinary.

The XML Schema annotation, xmlmime: expectedMediaType, specifies the expected
range of values for the xmlmime: contentType attribute and the expected range of media
types for the binary element content.

XML Documents that want to specify additional mediatype information for binary data
SHOULD denote this by using a binary element information item. A binary element
information itemis an element information item defined with the following additional
constraints:
An OPTIONAL cont ent Type attribute information item
The character information items comprising the children of the element
information item MUST conform to the lexical constraints of xs:base64Binary or
xs:hexBinary.
The normalized value of the cont ent Type attribute information item MUST be the name
of alANA mediatype token, e.g., "image/png", "text/xml; charset=utf-16" and indicates
the media type of the owner element. The following example shows the instance of a
document having binary contentType attribute whose value is “image/jpg”

<?xm version="1.0" ?>
<Image xm ns="http://ww. pace. edu/ st udent | mage"
xm ns: xm mi nme="http://ww. w3. org/ 2004/ 11/ xm m ne"
xm m me: cont ent Type="i nage/ j pg" >/ bXLMcoWPzS=</ | mage>

The cont ent Type attribute information item allows Web services applications to
optimize the handling of the binary data defined by a binary element information item
and should be considered as meta-data. The presence of the cont ent Type attribute does
not changes the value of the element content.

Applications that need to specify expected media types SHOULD use the schema

annotation to declare the range of expected values. expect edMedi aType annotation
attribute MAY be used in conjunction with the declaration of binary element information
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items or with complex type definitions that are derived from xs:base64Binary or
xs:hexBinary in XML Schema. If the expect edMedi aType annotation attribute is used in
both the binary element information item declaration as well as definition of the complex
type which the binary element information item belongs to, then the expected range of
values defined for the binary element information item MUST be a subset of the expected
range of values defined for the complex type.
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9 A Logger System based on Web Services

“A Logger System based on Web Services’ [1] definesaLogger System whichisa
general purpose set of component interfaces for logging datain a distributed,
heterogeneous computing environment. Fundamentally, it serves as an intermediary
between log artifact producers and log artifact consumers. It is designed to virtualize
existing logging systems including the z/OS System Logger, Microsoft Windows event
logging, and the UNIX syslog facility. The Logger System is outlined using the
conventions defined in the Web Services Resource Framework (WSRF) and provides an
example of how this framework might be used to define a meta-OS (operating system)
for grid computing.

The Logger System described in [1] serves as a manageable repository of log records.
Theterm log record refers to the atomic unit read or written through the Logger System's
interfaces. Components that write log records to the Logger System are referred to aslog
artifact producers or smply producers. Components that read from the Logger System
are referred to as log artifact consumers or simply consumers. The Logger System serves
as an intermediary, decoupling log artifact producers and log artifact consumers. Log
artifacts written by log producers may or may not be read at alater time by log
consumers. A component that manages a Logger System is referred to as alog manager.
L og managers maintain the Logger System, performing a variety of administrative
functions such as creating new logs, purging obsolete records, and managing retention
policies.

9.1 Logger System interfaces

The Logger System design using Web services interfaces is expressed using the
conventions and specifications established by WSRF. WSRF defines the Web Services
Resource (WS-Resource) approach to modeling and managing state in a Web services
context. WSRF consists of:

1. A setof six new Web services specifications.

2. A set of conventions for existing technologies.

To describe some of the semantics of the Logger System, the Logger System use
interfaces defined in three of the new Web services specifications. These are Web
Services Resource Properties (WS-ResourceProperties), WS-Notification, and Web
Services Resource Lifetime (WS-Resourcel ifetime),

As part of the conventions for existing technologies, WSRF introduces implied resource
pattern to describe how Web Services Addressing (WS-Addressing) is used to associate a
stateful resource with aWeb services interface using WSDL portType element. Let wsa
represent the WS-Addressing namespace. The implied resource pattern requires that the
wsa: EndpointReference element must include a wsa:ReferenceProperties child element to
identify the resource associated with the address specified by the wsa:Address child
element of this EndpointReference (EPR). Essentially, the EPR is a pointer containing,
among other elements, an address (wsa:Address) of the service and an opague expression
of resource identity (wsa:ReferenceProperty).



The Logger System is composed of four interfaces. They are:
1. Thelog:LogManager interface
2. Thelog:Log interface
3. Thelog:LogConnection interface
4. Thelog:LogBrowseSession interface

The portTypes supporting these interfaces and their relationships are shown in UML
diagram below and are described in the following subsections.
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Figure 10 Logger System interfaces

9.1.1 Thel og: LogManager interface

Thel og: Logvanager interface is responsible for managing an instance of the Logger
System. Thel og: LogManager port Type inherits from the

wsr p: Resour ceProperties, wsnt: NotificationProducer,and

wsr | : 1 medi at eResour ceTer mi nati on port Types. Thecr eat eLog operation of the

| og: LogManager port Type actsasafactory for | og: Log resources. This operation may
be able to instantiate logs with different QoS. For example, if the underlying system
supports a hardware-assisted merge facility and the | og: LogManager implementation
exposes this capability, then alog with merge capability may be instantiated. The home
collection of al | og: Log instances created by an instance of thel og: LogManager

65



interface is stored aswsa: EPR child elementsinits| og: LogManager resource property
document. If there are no active connections to any logs managed by al og: LogManager
resource, then that resource may be explicitly destroyed with the

wsr | : 1 medi at eResour ceTer mi nati on port Type destroy operation. An explicit
destroy of al og: LogManager resource implicitly dest r oys al the underlying | og: Log
resources.

The Logger System is an important system and must be managed accordingly. Itis
necessary not only to monitor its performance but also to deal with storage space
thresholds, low-space or insufficient-space conditions, periodic purging, access control,
and many other management facets. Management events related to an instance of

| og: Loghvanager may be monitored using the inherited wsnt : Not i fi cati onProducer
port Type. All management-related events related to an instance of the Logger System
are surfaced through this mechanism.

9.1.2 Thel og: Log interface

Thel og: Log port Type inherits from the wsr p: Resour ceProperti es port Type and
thewsr| : | medi at eResour ceTer mi nati on port Type. A relatively long list of
parameters defines the behavior of a particular log service instance. For example, the log
resource state could be characterized by the following: duplex policy, deletion policy,
retention period, and support for concurrent connections. Although not specified in this
paper, it is envisioned that, when appropriate, the set Resour cePr operti es operation of
thewsr p: Resour ceProperties port Type would be used to change the policy of an
existing log. Also, technologies related to the specification and deployment of policy
could assist in the management of logs in a distributed environment composed of alarge
number of systems. The cr eat eLogConnect i on operation of thel og: Log port Type acts
asafactory for | og: LogConnect i on resources. The home collection of al

| og: LogConnect i on instances created by an instance of | og: Log is stored aswsa: EPR
child elementsin its resource property document. User-specified read and write filters
may be set for | og: LogConnect i on instances. If there are no active connectionsto a

| og: Log resource, then the log may be explicitly destroyed with the

wsr | : | medi at eResour ceTer mi nati on port Type destroy operation. If al og: Log
resource is destroyed, then all log records associated with the log are lost.

9.1.3 Thel og: LogConnecti on interface

All accesses (read or write) to the records in alog are made through the

| og: LogConnect i on interface. Thel og: LogConnecti on port Type inherits from the
wsr p: Resour ceProperties port Type andthewsr! : | mredi at eResour ceTer i nati on
port Type. Thel og: LogConnecti on port Type contains the write operation, whichis
the basic mechanism for writing alog record. Thewr i t ew t hCal | back and the

wri t eW t hNoAck operations support the requirements outlined in our previous discussion
of synchronous and asynchronous write semantics requirements. The delete operation
deletes arange of log records from alog. All records older than the specified record are
deleted. The deleteAll operation is used to delete all the log records from alog. The
offload operation forces any cached log records to be written to a permanent store. The
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createl ogBrowseSession operation of the | og: LogConnecti on port Type actsasa
factory for | og: LogBr owseSessi on resources. A user-specified read filter may be set for
aLogBr owseSessi on instance. The home collection of all | og: LogBr owseSessi on
instances created by an instance of | og: LogConnect i on isstored aswsa: EPR child
elementsin its resource property document. A | og: LogConnect i on resource may be
explicitly destroyed with thewsr | : | medi at eResour ceTer ni nati on port Type

dest r oy operation; any | og: LogBr owseSessi on resources in the home collection will
also be destroyed.

9.1.4 Thel og: LogBr owseSessi on interface

Thel og: LogBr owseSessi on interface is used to read log records from alog. The

| og: LogBr owseSessi on port Type inherits from the wsr p: Resour ceProperti es
port Type and thewsr | : | mredi at eResour ceTer mi nati on port Type. Each

LogBr owseSessi on instance maintains a cursor in its resource properties for navigating
its corresponding log. On creation, a custom read filter may be set for an instance of a
LogBr owseSessi on interface. Reads are filtered by both the LogBr owseSessi on filter
and the LogConnect i on read filter. The LogBr owseSessi on port Type readRecord
operation accesses records either by record identifier or by record time stamp. The
readCur sor operation reads a sequence of one or more records from the current cursor
position. Ther eset operation resets the cursor position to either the oldest or youngest
record in the log. As discussed previously, a browse session may support additional query
mechanisms. A | og: LogBr owseSessi on resource may be explicitly destroyed with the
wsr | : | medi at eResour ceTer mi nati on port Type destroy operation.
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10 Proposed Enhancement to Logger System the based
on Web Services

The Enhanced Logger System developed during this work is based on the Logger System
which was described, in the paper titled “A Logger System based on Web Services’. The
proposed enhancement isto provide a late binding localization to the LogRecords written
by the log:LogConnection interface. Currently the localization is restricted to the locale
of the environment in which the implementation for the log:LogConnection is executing.
With the proposed enhancement, the LogRecords, which are available in binary format,
can be transferred to the requesting machine and localized according to the locale of the
requestor. This enhancement will also improve the performance of the current Logger
System implementation, as extra processing done by the LogRecord Formatters, to
localize a LogRecord before hardening, can now be avoided.

The following figure describes the current logger system. The implementation of the
current logger system uses the Formatter class, to localize and format the LogRecordsin
the current locale before it is hardened to the file system.

LogConnection

<<implements=>
localize
LogConnectionimppl Formatter

Application | -IiteG,

hardening

lread from disk

LogBrowseSessionimpl

==<|mplements:=>

d I
LogBrowseSession ‘M Application

Figure 11 Current Logger System Overview

The enhanced logger system uses late binding for localization of the LogRecords by
pushing the localization to the reading application. This improves the performance of the
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logger system writes, as the additional processing for localization and formatting is now
avoided. When the reading application issues a call to the read() method of the
LogBrowseSession interface over Web services, the LogBrowseSession will read the
corresponding binary record from the disk, and will send it to the caller application as
binary data over SOAP packets using the SOAP Message Transmission Optimization
Mechanism (MTOM). The reading application receives the binary data and will localize
and format the LogRecords from the binary data, according to its locale requirements.
This enhancement also allows the LogRecords to be translated to multiple locales, as
compared to asingle, origin locale, translation which is available in the Logger System.
The figure below shows this enhancement.

Application | -¥it€0y ('LogConnection

<<implements=>

LogConnectionimppl

hardening

v

lread from disk

LogBrowseSessionimpl Formatter
<<imp|ements>>l Ilocalize
LogBrowseSession Application

Figure 12 Enhanced L ogger System Overview

10.1Enhanced Logger System Architecture

The Enhanced Logger System is built using an MTOM implementation. The existing
logger system will persist log data to the disk with out any localization in pure binary
format. The log:LogBrowseSession web service will be enhanced by addingaMTOM
layer. With the enhancement the L ogBrowseSession web service on receiving aread
request for the log data, will filter the binary log data based on the input parameters and
send the binary data to the requesting application as an XOP serialized SOAP MTOM
message. The receiving application extracts the binary log data from the X OP serialized
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MimeM essage and reads the log data from the binary stream. While reading the client
application will apply the resource bundles to localize the log messages to its default
locale.

The prototype implementation is based on the assumption the base Logger System exists
and the log data is persisted to the disk. The java.util.logging framework is used for
simulating alogger system in this prototype. The BinaryLogHandler is configured to the
Logging framework, which will convert the LogRecords to binary format using the

L ogRecordBinaryFormatter class. This binary formatted log records are persisted to the
disk. When aclient request comes for log data, this prototype will introspect the SOAP
request message, and based on the request, will read the log data from the disk and return
the data to the application. The application will deserialize the binary data, and apply the
required resource bundles to extract the local e specific log messages.

The following UML diagram shows all the classes created for implementing the
Enhanced Logger System prototype and the relationship between those classes.
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Figure 13 Enhanced L ogger Class Diagram
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11 Implementation

11.1MTOM Implementation

The MTOM implementation is provided using an XOP implementation, and aHTTP
transport mechanism. The implementation relies heavily on the Java Mail Specification
for the Multipart Messages and Java Activation Framework for handling the data content
in the messages. In the following sections, a description is provided on the Java Mail
specification and the Java beans Activation Framework (JAF) specification. Following
thisintroduction, it is described how the X OP specification is implemented using JAF
and Java Mail. Finally the implementation of MTOM based on the XOP implementation
is described.

11.1.1 Java Mail Specification

JavaMail API provides acommon, uniform APl for managing electronic mail. It allows
service-providers to provide a standard interface to their standards-based or proprietary
messaging systems using the Java programming language. Using this API, applications
access message stores, and compose and send messages.

The JavaMail APl is composed of a set of abstract classes that model the various pieces
of atypical mail system. These classesinclude,

- Message — Abstract class that represents an email message. Java Mail implements
the RFC822 and MIME Internet messaging standards. The M neMessage class
extends Message class to represent a MIME-style email message. The XOP
implementation relies heavily on the Message class.

St or e — Abstract class that represents a database of messages maintained by a
mail server and grouped by owner. A St or e uses a particular access protocol.
Fol der —Abstract class that provides away of hierarchically organizing
messages. Fol der s can contain messages and other folders. A mail server
provides each user with a default folder, and users can typically create and fill
subfolders.

Transport — Abstract class that represents a specific transport protocol. A
Transport object uses a particular transport protocol to send a message.

The Message class defines a set of attributes and content for an email message. The
attributes, which are name-value pairs, specify addressing information and define the
structure of the message’ s content including the Content-Type. Messages can contain a
single content object or, indirectly, multiple content objects. In either case the content is
held by a DataHandler object. The Message classis an abstract class that implements the
Part interface.

The UML diagram below describes the Java Mail framework focusing on the Message
class and its related classes.
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Figure 14 Java Mail Specification
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A Message object can contain multiple parts, where each part contains its won set of
attributes and content. The content of a Multipart Message is a Multipart object that
contains BodyPart objects representing each individual part. The Part interface defines
the structural and semantic similarity between the Message class and the BodyPart class.
BodyPart is an abstract class that implements the Part interface in order to define the
attribute and content body definitions that Part declares.

The Part interface defines a set of standards headers common to most mail systems,
specifies the data-type assigned to data comprising a contend block, and defines set and
get methods for each of these members. It is the basic data component in the Java Mail
API and provides a common interface for both the Message and BodyPart classes. The
setDataHandler(DataHandler) method specifies content for a new Part object. Part
provides awriteTo() method that writes its byte stream in mail-safe form suitable for
transmission. The byte stream istypically an aggregation of the Part attributes and the
byte stream for its content.

The Message class adds its own set of attributes to those it inherits from the Part interface.
These attributes include the sender and recipient address, the subject, flags and sent and
received dates. The Message class aso supports non-standard attributes in the form of
Headers.

The ContentType attribute specifies the data type of the content, following the MIME
typing specification. A MIME type s composed of a primary type that declares the
general type of the content subtype that specifies a specific format for the content. A
MIME type aso includes an optional set of specific parameters.

The Multipart class implements Multipart Messages. A Multipart Message is a Message
object where the content-type specifier has been set to multipart. Multipart isa container
class that contains objects of the BodyPart. A Bodypart object is an instantiation of the
Part interface. It contains either a new Multipart container object, or a DataHandler object.
A Multipart object can contain other Multipart objects. The content type for each
BodyPart element inside a Multipart container should be specified. When a client

receives a Multipart object, it first checks the content type of the Multipart container and
depending on the type, will call the content type of each of the BodyParts contained it

and extracts the data using the appropriate DataHandler object.

11.1.2 JavaBeans Activation Framework

JavaMail relies heavily on the JavaBeans Activation Framework (JAF) to determine the
MIME datatype, to determine the commands that are available on the data, and to
provide a software component corresponding to a particular behavior.

The JAF architecture uses four basic classes for design. They are
Dat aHandl er — The Dat aHandl er class provides a consistent interface between
the JAF-aware client and other sub systems.
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Dat aSour ce — The Dat aSour ce interface encapsulates an object that contains data,
and that can return both a stream providing data access, and a string defining the
MIME type describing the data. Classes can be implemented for common data
sources. The DataSource interface can also be extended to allow per data source
user customizations. Once the DataSource is set in the DataHandler, the client can
determine the operations available on that data. JAF provides two data source
implementations for convenience. These are the FileDataSource to access the
content of afile and URLDataSource to access the dataheld at a URL.
ComandMap — The CommandMap interface provides a service that allows customers
of its interfaces to determine the commands available on a particular MIME Type
aswell as an interface to retrieve an object that can operate on an object of a
particular MIME Type. The Command Map can generate and maintain alist of
available capabilities on a particular data type by a mechanism defined by the
implementation of the particular instance of the CommandMap. The
CommandMap interface allows devel opers to develop their own solutions for
discovering which commands are available on the system.

ConmmandQbj ect — Beans extend the Conmandoj ect interface in order to interact
with JAF services. JAF aware JavaBeans components can directly access their
DataSource and DataHandler objects inorder to retrieve the data type and to act
on the data.

The UML diagram below shows the architecture of the JavaBeans Activation Framework.

}
i

f

Figure 15 JavaBeans Activation Framework Architecture
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11.1.3 XOP Implementation

XOP Implementation is depended on the java mail classes and the java activation classes.
The xml binary optimized package is created as a javax.mail.internet. MimeMessage. The
content of this mime package is maintained as javax.activation.DataSource objects. A
customized DataSource classis created by the name edu.pace.soap.xop.X OPDataSource
which functions as the data container for the binary data. If an XML package which is
already XOP serialized is again passed to be XOP serialized then an XOPException is
thrown. The XOPSerializer class provides the methods for creating and manipulating an
XML binary optimized package. The XOPDeserializer class provides the reverse
functionality by extracting the XML data and the attached binary data from an XOP
serialized MimeMessage. The following UML diagram represents the classes of the XOP
package and shows the relationship between the classes and the classes of the associated
packages.
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Figure 16 XOP Implementation Class Diagram

11.1.4 MTOM Implementation

MTOM implementation provides an HT TP transport mechanism to the XOP
implementation described above. The HTTPServlet class is used to provide the MTOM
implementation. The MTOM servlet runsin aHTTPServer and listens for any
HTTPRequests coming in. Once it receives arequest, it checks the requests input stream
to find any XOP serialized MimeMessage. On identifying an XOP serialized
MimeMessage, the servlet extracts the root XML part of the MimeMessage. If any binary
datais available along with the serialized package, then they are also extracted and the
application logic is applied on the data, and the result is sent back to the Client. The
MTOM Client waits for the return message from the MTOM Servlet. On receiving a
response, the client extracts the input stream of the response and the MimeMessage from
the input stream. The MimeMessage is then processed to extract the root xml and other
binary data parts as described by the XOP deserialization. The UML diagram describing
the classes of the mtom package and the relationship between the classes is shown below.
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12 Conclusion and Future Work

The XOP and MTOM implementation developed in this project is based on the DOM
serialized version of the XML Infoset. A straight forward work is to extend this work to
be based on an XML Infoset model similar to AXIOM developed by AX1S 2.0. AX1S2.0
team is working on devel oping the MTOM implementation for AXIOM model, which
will soon be integrated to the AXI1S 2.0 source tree. Another developing area of work will
be to integrate DFDL (Data Format Description Language) which is currently being
developed in the dfdl-wg gridforum (https://forge.gridforum.org/projects/dfdl-wg/)
working group in to the core logger system. The DFDL standards will provide a more
efficient mechanism to search through binary logs, and extract the requested data
efficiently with requiring parse through binary streams.
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Appendix - |

JSR 047 — Java Logging
Java Specification Request (JSR) 047 provides a specification for logging APIs within
the Java™ platform. These APIs will be suitable for logging events from within the Java
platform and from within Java applications. With this APl it is envisaged that:
It will be possible to enable or disable logging at run-time.
It will be possible to control logging at afairly fine granularity, so that logging
can be enabled or disabled for specific functionality.
The logging APIs will allow registration of logging services at run time, so third
parties can add new log services.
It will be possible to provide bridging services that connect the Java logging APIs
to existing logging services (e.g. operating system 1ogs).
Where appropriate, the logging APIs will also support displaying high-priority
messages to end users.

The Logging AP is available as part of J2SE1.4. Thej ava. util .l oggi ng package
provides the classes and interfaces of the Java™ 2 platform's core logging facilities. The
central goal of the logging APIs s to support maintaining and servicing software at
customer sites.

There are four main target uses of the logs:

1. Problemdiagnosis by end users and system administrators. This consists of
simple logging of common problems that can be fixed or tracked locally, such as
running out of resources, security failures, and simple configuration errors.

2. Problemdiagnosis by field service engineers The logging information used by
field service engineers may be considerably more complex and verbose than that
required by system administrators. Typically such information will require extra
logging within particular subsystems.

3. Problem diagnosis by the devel opment organization. When a problem occursin
the field, it may be necessary to return the captured logging information to the
origina development team for diagnosis. This logging information may be
extremely detailed and fairly inscrutable. Such information might include detailed
tracing on the internal execution of particular subsystems.

4. Problem diagnosis by developers. The Logging APIs may also be used to help
debug an application under development. This may include logging information
generated by the target application as well aslogging information generated by
lower-level libraries. Note however that while this use is perfectly reasonable, the
logging APIs are not intended to replace the normal debugging and profiling tools
that may already exist in the development environment.

The key elements of this package include:
Logger: The main entity on which applications make logging calls. A
Logger object is used to log messages for a specific system or gpplication
component.



LogRecord: Used to pass logging requests between the logging framework
and individual log handlers.

Handler : Exports LogRecord objects to a variety of destinations including
memory, output streams, consoles, files, and sockets. A variety of Handler
subclasses exist for this purpose. Additional Handlers may be devel oped
by third parties and delivered on top of the core platform.

Level: Defines a set of standard logging levels that can be used to control
logging output. Programs can be configured to output logging for some
levels while ignoring output for others.

Filter: Provides fine-grained control over what gets logged, beyond the
control provided by log levels. The logging APIs support a general-
purpose filter mechanism that allows application code to attach arbitrary
filters to control logging output.

Formatter: Provides support for formatting LogRecord objects. This
package includes two formatters, SimpleFormatter and XML Formatter,
for formatting log records in plain text or XML respectively. As with
Handlers, additional Formatters may be developed by third parties.

The Logging APIs offer both static and dynamic configuration control. Static control
enables developers to set up a particular configuration and then re- launch the application
with the new logging settings. Dynamic control allows for updates to the logging
configuration within a currently running program. The APIs aso alow for logging to be
enabled or disabled for different functional areas of the system.

Applications make logging calls on Logger objects. Loggers are organized in a
hierarchical namespace and child Loggers may inherit some logging properties from their
parents in the namespace. These Logger objects create LogRecord objects which are
passed to Handler objects for publication. Both Loggers and Handlers may use logging
Levels and (optionally) Filters to decide if they are interested in a particular LogRecord.
When it is necessary to publish a LogRecord externally, a Handler can (optionally) use a
Formatter to localize and format the message before publishing it to an I/O stream.

application outside world
»  Logger *| Handler »
| | |
| | |
| | |
SR S y . LE
. Fiter | |  Fiter | | Formatter |

Figure 1 Java L ogging Control Flow



Each Logger keeps track of a set of output Handlers. By default all Loggers are
configured such that they also send their output to their parent Logger. But Loggers may
also be configured to ignore Handlers in their hierarchy.

The Logging API provides isEnabled() method which helps check whether logging is
enabled for a particular Logger for any given level. Each logger keeps track of alog level
that it isinterested in, and discards log requests that are below this level. This check helps
avoid the expensive logging operation in Situations where it is not required. The Logger
pass the generated LogRecord to a Handler which will process the contents, and if
Localization and Formatting is required, then only Handler will invoke its attached
Formatter to perform these tasks.

Each log message has an associated log Level. The Level gives a rough guide to the
importance and urgency of alog message. Log level objects encapsulate an integer value,
with higher values indicating higher priorities. TheLevel class defines seven standard
log levels, ranging from FINEST (the lowest priority, with the lowest value) FINER,
FINE, CONFIG, INFO, WARNING and SEVERE (the highest priority, with the highest
value).

Loggers are normally named entities using dot-separated names such as "java.awt”. The
namespace is hierarchical and is managed by the LogManager. It is recommended that
the namespace should typically be aligned with the Java packaging namespace. Loggers
keep track of their parent loggers in the logging namespace. A logger's parent is its
nearest extant ancestor in the logging namespace. The root Logger (named ") has no
parent. Anonymous loggers are al given the root logger as their parent. Loggers may
inherit various attributes from their parents in the logger namespace. In particular, a
logger may inherit:

- Logging level. If aLogger's level is set to be null then the Logger will use an
effective Level that will be obtained by walking up the parent tree and using the
first non-null Level.

Handlers. By default a Logger will log any output messages to its parent's
handlers, and so on recursively up the tree.

Resource bundle names. If alogger has a null resource bundle name, then it will
inherit any resource bundle name defined for its parent, and so on recursively up
thetree,

The Logger class provides a large set of convenience methods for generating log
messages. For convenience, there are methods for each logging level, named after the
logging level name. Thus rather than calling "logger.log(Constants WARNING,..." a
developer can simply call the convenience method "logger.warning(..." JavaLogging
supports two styles of logging methods, the explicit method and the inferred method.

In explicit logging, there are methods that take an explicit source class hame and source
method name. These methods are intended for developers who want to be able to quickly

locate the source of any given logging message. An example of this styleis:
void warning(String sourceCl ass, String sourceMethod, String nmsg);



In inferred logging, there are a set of methods that do not take explicit source class or
source method names. These are intended for developers who want easy-to-use logging

and do not require detailed source information.
void warning(String nsg);

For this second set of methods, the Logging framework will make a "best effort” to
determine which class and method called into the logging framework and will add this
information into the LogRecord. However, it is important to realize that this
automatically inferred information may only be approximate. The latest generation of
virtual machines perform extensive optimizations when JITing and may entirely remove
stack frames, making it impossible to reliably locate the calling class and method.

J2SE prow ides the following Handlers:
SreamHandler: A simple handler for writing formatted records to an
OutputStream.
ConsoleHandler: A ssmple handler for writing formatted records to System.err
FileHandler: A handler that writes formatted log records either to asingle file, or
to a set of rotating log files.
SocketHandler: A handler that writes formatted log records to remote TCP ports.
MemoryHandler: A handler that buffers log records in memory.

J2SE dso includes two standard Formatters:
SmpleFormatter: Writes brief "human readable” summaries of log records.
XMLFormatter: Writes detailed X ML-structured information.

Thereis agloba LogManager object that keeps track of global logging information. This
includes:

A hierarchical namespace of named Loggers.

A set of logging control properties read from the configuration file.

Thereisasingle LogManager object that can be retrieved using the static
LogManager.getL ogManager() method. Thisis created during LogManager initialization,
based on a system property. This property alows container applications (such as EJB
containers) to substitute their own subclass of LogManager in place of the default class.

The logging configuration can be initialized using alogging configuration file that will be
read at startup. Thislogging configuration file is in standard java.util.Properties format.
Thereisasmall set of global configuration information. This is specified in the
description of the LogManager class and includes a list of root-level Handlers to install
during startup.

Theinitial configuration may specify levels for particular loggers. These levels are
applied to the named logger and any loggers below it in the naming hierarchy. The levels
are applied in the order they are defined in the configuration file.



The initial configuration may contain arbitrary properties for use by Handlers or by
subsystems doing logging. By convention these properties should use names starting with
the name of the handler class or the name of the main Logger for the subsystem.

Log messages may need to be localized. Each Logger may have a Resource Bundle name
associated with it. The corresponding Resource Bundle can be used to map between raw
message strings and localized message strings. Normally localization will be performed
by Formatters. As a convenience, the formatter class provides a formatMessage() method
that provides some basic localization and formatting support.



Appendix - I

Axis (Apache eXtensible Interaction System)

SOAP processing at the client end and at the server end is done by SOAP processing
engines. There are plenty of SOAP processing engines available today. The most popular
implementation is the open source implementation from Apache called AXIS. AXISis
the short form for Apache eXtensible Interaction System. AXIS development followed as
an evolution for an earlier DOM based SOAP processing engine from Apache called
Apace SOAP. AXISfollows the SAX parsing standards compared to the slower in
memory DOM implementation followed by Apache SOAP. The main architectural
feature of AXISisthe handlers, which is a chain of message processing components
which can each processing portions of the message and can be devel oped separately and
can be configured together at deployment time. The handlers are simple java interfaces,
which have just one method

voi d i nvoke( MessageCont ext context) throws AxisFault

When invoked, the handlers execute the code in invoke() method, which could involve
reading or writing pieces of a SOAP message, |ogging access information, checking for
the authentication credentials etc. The MessageContext object contains the input SOAP
Message, the output SOAP message, and environment properties. During a web service
invocation, the MessageContext object is passed from handler to handler. Handlers can
be combined together to form chains. There are two types of chains, simple chains and
targeted chains. A simple chain is a set of handlers that can be invoked in a preconfigured
order. A targeted chain is a collection of three specific handlers, which are: arequest
handler, a pivot handler and a response handler. The pivot handler is the component
which provides the service published by this web service. The request handler works on
the preprocessing of the message, like checking for the authentication, and the response
handler works on the post-processing of the SOAP message, like logging the number of
clients serviced etc.
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On the AXIS server side, a transport listener receives the transport specific messages, and
converts them to SOAP messages and sends to the transport specific handlers. The
transport specific handlers process the message context and pass the message context to
the global chain handlers. The global handlers is the set of handlers which every message
processed by this AXIS server should pass through. After the globa handlers the message
is passed to the targeted handlers where the pivot will provide the specific service. The
AXIS client side processing is equivalent to the server side processing, except for the
order of the handlers. In the client side, the message will first pass through the service
handlers, then through the global chain and finally through the transport chain. The
transport chain will add the transport specific properties to the message context and
passes the message to the transport sender. The transport sender will send the message to
the AXIS server, where the Transport listener will receive these messages.

AXIS 2.0

AXxis2 is an effort to redesign and re-implement AXIS on a new Architecture. From the
handler model which was the core feature of AXIS 1.0, the new design will moveto a
pipeline moddl. The AXIS 1.0 model was based on a SAX parser model, but the new
design will be based on a XML pull parser. Another key feature introduced by AXI1S2 is
a new representation for the SOAP messages called the AXIOM (AXIS Object Modd!).
AXIOM consists of two parts. a complete XML Infoset representation and a SOAP
Infoset representation on top of that. The XML Infoset representation provides a JDOM-
like ssimple API but is built on a deferred model via a StAX-based (Streaming API for
XML) pull parsing API. A key feature of AXIOM isthat it allows one to stop building
the XML tree and just access the pull stream directly; thus enabling both maximum
flexibility and maximum performance. This approach allows us to support multiple levels
of abstraction for consuming and offering Web services: using plain AXIOM, using
generated code and statically data-bound data types and so on.

Implementation of MTOM for AXIOM

AXxis2 uses the AXIOM implementation for MTOM. The following section introduces the
details of this implementation.

De-Serializer

The Transport module identifies the MTOM messages by looking at the “ Content-Type”
and “type” header fields in the message and chooses between MTOM StAXBuilder and
StAXSOAPModelBuilder.

Content-Type: Miltipart/Rel ated,;
boundar y=M ME_boundary;
Type="appl i cation/ xop+xm ”;

MTOMSIAX SOAPBUIlder assumes that the Input Stream provided to it contains an
MTOM encoded MIME message. It passes that Input stream to MTOMBuilder.
MTOMbuilder extracts the root mime part which contains the X OP soap message and
returns a XML StreamReader(parser) built using that SOAP message to the



MTOMSIAX SOAPModelBuilder. This builder deferred builds the AXIOM using that
parser.

The following figure shows the flow of how an AXIOM Object is constructed from the
MTOM message coming in a Transport.
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odelBuilder
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In MTOM Message

Stream \ AZ
arsar
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Extracts Root mime :
Part And returns the| MTOMbuilder
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Figure2 AXIOM implementation for MTOM deserializer

When the builder comes across an xop:include e ement with the correct namespace, it
creates an OMBIlob node in the AXIOM. This OMBIlob node keeps the “CID” value read
from xop:include element and a reference to the MTOMbuilder in it.

<xop:include xm ns: xop="http://ww.w3. org/ 2004/ 08/ xop/ i ncl ude’
href="cid: http://exanple.org/ me.png />

OMBIab achieves deferred building by reading the MIME parts referenced by it only
when a user requests the actual binary data value stored in it. When a request comes for
the binary data, OMBIlob use its MTOMBUuIilder reference and ‘CID’ to obtain the correct
Data Handler.



The following picture shows how the AXIOM Tree is constructed from an MTOM

message.
AXIOM Tree
MTOM
MESSHQE <soapEnv> Env
<soap Body= |
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Figure3 Building an AXIOM Tree from MTOM message
Serializer

MTOMXML StreamReader has to be used when the message needs to be optimized using
MTOM. Thiswill ensure that OMBIlobs in the AXIOM will be attached to the message
by MTOM optimizing. This MTOMXML StreamReader buffers the output stream taken
from the internaly initialized XML StreamReader. When this serializes an OMBIob it
generates an 'CID' value and writes the <xop:include> element using it. At the same time
it storesthat 'CID' & areference to the OMBIob in a hash map.

The 'complete()' method of the MTOMXML StreamReader has to be called After
serializing the whole document. At that point the MTOM XML StreamReader generates
the root mime part using the buffered outputStream data from the XML StreamReader.
Also it generates additional mime parts for al the OMBIlob & CID pairs in the HashMap
and creates a Mime message containing all.

Content in the OMBIlob will be serialized as base64encoded strings when plain

XML StreamReader is used to serialize an AXIOM containing OMBIobs. This can be
used when it is decided not to use MTOM optimization. Other than that the binary
attachments which are not qualified to be optimized will remain as base 64 stringsin
OMText nodes.



Appendix Il - SOAP MTOM Implementation API

Packages

This package contains the classes which implement the prototype

edu.pace.s0ap.logger for Message optimized Logger System.

This package contains the classes which implements the SOAP

edu.pace.soap.mtom M essage Optimization specification provided by w3c

This package contains the classes which implements the XM L

edu.pace.s0ap.xop binary optimized packaging specification provided by w3c.

This package contains the utility classes used for the Message

edu.pace.util Optimzed Logger System.

edu.pace.soap.xop

This package contains the classes which implements the XML binary optimized
packaging specification provided by w3c.

See:
Description

Class Summary

XOPDataSour ce | Creates a XOPDataSource.

XOPDeserializer | Creates a Recongtituted XML Infoset from a XOP Package.

XOPSerializer | Creates XOP Package from an Original XML Infoset.

Exception Summary

XOPEXxception | Creates a X OPException.

Package edu.pace.soap.xop Description

This package contains the classes which implements the XM L binary optimized
packaging specification provided by w3c.

The XOPSerializer class provides the methods to create X OP Package from an Original
XML Infoset.

The XOPDeserializer class provides the methods to create a reconstituted XML Infoset
from a XOP Package.

The XOPEXxception class is thrown while attempting to serialize an aready serialized




class(iean XML Infoset which contains "xop:Include" [element information item].

The XOPDataSource contains the binary data of the attachments and provides an efficient
way for the implemented DataHandlers to access the contained binary data

Note: This impelementation is based on the DOM serialized form of XML Infoset

edu.pace.soap.xop
Class XOPSerializer

java. |l ang. Obj ect
L edu. pace. soap. xop. XOPSeri al i zer

public class XOPSerializer
extends Object

Creates XOP Package from an Original XML Infoset. Creating XOP Packages

1. Ensure that the original XML Inforset contains no el ement information item with
a[namespace name] of "http://www.w3.0rg/2004/08/xop/include" and a [local
name] of i ncl ude. Asdiscussed in 2 XOP Infoset Constructs . XML Infosets
with such element information items cannot be represented using XOP.

Create an empty package.

3. ldentify within the original XML Infoset the element information items to be
optimized. To be optimized, the characters comprising the [children] of the
element information item MUST be in the canonical form of xs: base64Bi nary
(see[XML _Schema Part 2]3.2.16 base64Binary ) and MUST NOT contain any
whitespace characters, preceding, inline with or following the nonwhitespace
content.

4. Create a XOP Infoset which isacopy of the Original XOP Infoset, but with the
[children] of each element information item identified in the previous step
replaced by axop: I ncl ude element information item (see 2.1 xop:1nclude
element information item) construcuted as follows:

1. Transform the replaced characters into binary data by processing them as
base64-encoded data.

2. Seridize the binary datainto a new part of the package, with appropriate
metadata corresponding to the [normalized value] of the hr ef attribute
information item of the xop: I ncl ude element information item (see 2.2
href attribute information item).

3. If the element information item being optimized (i.e. the [parent] of the
newly inserted xop: | ncl ude eement information item) has a
xm mi me: cont ent Type attribute information item, its value SHOULD be
reflected appropriately in the metadata for the part.

5. Serialize the resulting XOP Infoset into the package using any W3C
reccomendation-level version of XML (e.g[XML 1.0], [XML 1.1]) and identify it
astheroot part according to the packaging mechanism's convention, labelling it
with the application/xop+xml mediatype, as described in 5 Identifying XOP
Dcouments.

N




This class provides a convinience method called serialize which takesin a
SOAPENvelope and an OutputStream and X OPSerializes the base64 encoded data in the
SOAPENvelope and write it to the OutputStream parameter.

This class also provides the methods which will help create the XOP Seriaized object as
individual steps. The methods for the individual creation of the XOP Serialized message
should be called in the following order

1. insertincludeElement()
2. addBodyPart()

3. finish()

4. writeTo()

Author:
Biju T Maniampadavathu

Field Summary

static javax.xnl .soap. Nane cont ent Type
contentType contains the QName for include
"http://www.w3.0rg/2004/06/xmlmime"

static String[] [filter

static javax.xnl .soap. Nanme |hr ef

contentType contains the QName for include
n hrefll

static javax.xm .soap. Nane |xopl ncl ude
xoplnclude contains the QName for include
"http://www.w3.0rg/2004/08/xop/include”

Constructor Summary

XOPSeri al i zer ()
Default Constructor.

Method Summary

voi d |addM neBodyPart (byte[] data, String cType, String cid)

The addMimeBodyPart method creates a MimeBodyPart with
the binary data ContentType and Content-1D and adds it to the
MimeM essage.

voi d|finish(javax.xm .soap. SOAPEnvel ope env)

StringlinsertlncludeEl enent (javax. xm .soap. SOAPEl ement el enent)




element and adds it to the parameter SOA PElement.

static M neMessage |serialize(javax. xml .soap. SOAPEnvel ope env,
Qut put St ream out)

base64 encoded data in a SOAPENvel ope.

voi d|witeTo(Qut put Stream out)

logic of creating a XOPSerialized outputstream.

Methods inherited from classjava.lang.Object

equal s, getC ass, hashCode, notify, notifyAll, toString, wait, wait,

The insertlncludeElement method creates a new Include

The serialize() method is a convinience method to xop serialize

This method should be called if the application is handling the

wai t

Field Detail

xoplnclude

public static final javax.xmn .soap. Nanme xopl ncl ude
xoplnclude contains the QName for include
"http://www.w3.0rg/2004/08/xop/include’

contentType

public static final javax.xm .soap.Name content Type
contentType contains the QName for include
"http://www. w3.0rg/2004/06/xmImime"

href

public static final javax.xm .soap. Name href
contentType contains the QName for include "href"

filter
public static String[] filter

Constructor Detail

XOPSerializer

public XOPSerializer()
Default Constructor.

Method Detail




serialize

public static M neMessage serialize(javax.xm .soap. SOAPEnvel ope env,
Qut put St ream out)
t hrows XOPException

The serialize() method is a convinience method to xop serialize base64 encoded
data in a SOAPEnvelope. This method takes in a SOAPENnvel ope and
OutputStream as parameters, and serialize the base64 encoded data in the
SOAPENvelope to binary stream and write that stream as a MimeBodypart in a
MimeM uultipart object of a MimeMessage into the provided output stream. The
base64 element which is serialized is replaced with an include element which
contains a ContentlD URI which refers to the binary datain the output stream.

Throws:
XOPExcepti on

writeTo

public void witeTo(CQutputStream out)
throws | OExcepti on,
Messagi ngExcepti on
This method should be called if the application is handling the logic of creating a
XOPSeriaized outputstream. This method should be called as the last step of the
individual processing of the XOP Serialization. This method will write the MIME
message to the provided output stream.

Throws:
| OException
Messagi ngExcepti on

finish
public void finish(javax.xm .soap. SOAPEnvel ope env)
t hrows Messagi ngExcepti on

Throws:
Messagi ngExcepti on

addMimeBodyPart

public void addM neBodyPart (byte[] data,
String cType,
String cid)
t hrows Messagi ngExcepti on
The addMimeBodyPart method creates a MimeBodyPart with the binary data

ContentType and Content-1D and adds it to the MimeM essage.

Throws:
Messagi ngExcepti on

insertincludeElement

public String insertlncludeEl enent (javax. xnl . soap. SOAPEl enent el enent)
throws javax.xm .soap. SOAPExcepti on



The insertlncludeElement method creates a new Include element and adds it to the
parameter SOAPElement. It creates a new Content-1D and adds it as a child text
element for the Include element and finally returns the created Content-I1D.

Throws:
j avax. xm . soap. SOAPExcepti on

edu.pace.soap.xop o
Class XOPDeserializer

java. |l ang. Qbj ect
L edu. pace. soap. xop. XOPDeseri al i zer

public class XOPDeserializer
extends Object

Creates a Recongtituted XML Infoset from a X OP Package.
To create a Reconstituted XML Infoset from a XOP Package:

1. Construct an XML Infoset by parsing the root part of the package as an XML
document. The document must be parsed according to the level of the XML
Recommendation identified by the XML declaration of that document. If no XML
declaration is present, then the document MUST be parsed per [ XML 1.0].

2. Using that XML Infoset, for each element information item, E, which has, asthe
sole member of its [children] property, axop: I ncl ude element information item
(asdefined in 2.1 xop:Include element infor mation item):

1. Locate the part of the package corresponding to the URI in the hr ef
attribute information item of the xop: | ncl ude element information item
(i.e, corresponding to the URI encoded in the attribute information item's
[normalized value]).

2. Replacethe xop: I ncl ude element information item that appears in the
[children] property of E with character information items representing the
canonical base64 encoding of the entity body of the identified package
part (i.e, effectively replace the xop: 1 ncl ude elementinformation item
with the data reconstructed from the package part.

Author:
Biju T Maniampadavathu

Constructor Summary

XOPDeseri ali zer ()

Method Summary




stati c Docunent (deserialize(M neMessage nmessage)

voi d|repl aceCont ent (Node dom M neMultipart npart)

Methods inherited from classjava.lang.Object

equal s, getC ass, hashCode, notify, notifyAll, toString, wait,

wait,

wai t

Constructor Detall

XOPDeserializer
publ i c XOPDeserializer ()

Method Detail

deserialize
public static Docunent deserialize(M nmeMessage nessage)

replaceContent

public void repl aceCont ent (Node dom
M meMul ti part mnpart)
t hrows Messagi ngExcepti on,
| OExcepti on

Throws:
Messagi ngExcepti on
| OException

edu.pace.soap.xop
Class XOPDataSource

java. |l ang. Obj ect
L edu. pace. soap. xop. XOPDat aSour ce
All Implemented | nterfaces:
DataSource

public class XOPDataSour ce
extends Object
implements DataSource

Creates a XOPDataSource.




XOPDataSource is a DataSource that contains body parts of an XOP package. This
allows "xop aware" DataContentHandlers to be implemented more efficiently by being
aware of such DataSources and using the appropriate methods to access BodyParts.

Author:
Biju T Maniampadavathu

Constructor Summary

XOPDat aSour ce(byte[] bytes)
Constructor, that constructs a DataSource from a byte][]

XOPDat aSour ce(byte[] bytes, String type)
Constructor, that constructs a DataSource from a byte[] and contentType

Method Summary

String|get Content Type()
Returns the content-type of this DataSource.

I nput St ream|get | nput St r ean()
Returns an input stream from this part.

String|get Nanme()
DataSource method to return a name.

Qut put St ream|get Qut put St r ean()
The getOutputStream method is not supported for this data

source.

voi d|set Type(String type)
Sets the contentType of the data source.

Methods inherited from classjava.lang.Object

equal s, get C ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Constructor Detall

XOPDataSource
publ i ¢ XOPDat aSour ce(byte[] bytes,
String type)
Constructor, that constructs a DataSource from a byte[] and contentType

XOPDataSource
publ i ¢ XOPDat aSour ce(byte[] bytes)
Constructor, that constructs a DataSource from a byte]]



Method Detail

getlnputStream

public | nputStream getlnput Strean()
throws | OExcepti on
Returns an input stream from this part.
The returned input stream is a decoded stream of bytes.
Specified by:
get | nput St r eamin interface Dat aSour ce
Returns:
InputStream

Throws:
| OExcepti on

getOutputStream

publ i ¢ Qut put Stream get Qut put St rean()

throws | OException
The getOutputStream method is not supported for this data source.

Any attempt to invoke this method will throw an | OException.
Specified by:
get Qut put St r eamin interface Dat aSour ce

Throws:
| OException

getContentType

public String getContentType()
Returns the content-type of this DataSource.
Specified by:
get Cont ent Type in interface Dat aSour ce
Returns:
String

setType

public void setType(String type)
Sets the contentType of the data source.
This method provides a convinience mechanism to set the contentType for this
data source object.

getName
public String getNane()
DataSource method to return a name.
This data source will return "X OPDataSource'.




Specified by:

get Nane in interface Dat aSour ce
Returns:

String

edu.pace.soap.xop
Class XOPException
java. |l ang. Obj ect
|—j ava. | ang. Thr owabl e
I—j ava. |l ang. Excepti on
L edu. pace. soap. xop. XOPExcepti on

All Implemented I nterfaces:

Serializable

public class XOPException
extends Exception

Creates a XOPEXxception.

XOPEXxception is thrown while trying to construct a serialized X OP package from an
XML infoset which already contains axop: I ncl ude element information item (as
defined in 2.1 xop:Include element infor mation item

Author:

Biju T Maniampadavathu
See Also:

Serialized Form

Constructor Summary

XOPException()

XOPException(String reason)

Methodsinherited from classjava.lang.Throwable

filllnStackTrace, getCause, getlocalizedMessage, getMessage,
get St ackTrace, initCause, printStackTrace, printStackTrace,
print StackTrace, setStackTrace, toString

Methods inherited from classjava.lang.Object

equal s, getCl ass, hashCode, notify, notifyAll, wait, wait, wait

10




Constructor Detail

XOPEXxception
publ i c XOPException()

XOPEXxception
publ i ¢ XOPException(String reason)

Package edu.pace.soap.mtom

Class Summary

MTOMClient

The MTOM Servlet class provides a HT TP Transport mechanism for the

MTOMServiet|y op Serialized packets.

Package edu.pace.soap.xop Description

This package contains the classes which implements the SOAP M essage Optimization
specification provided by w3c

edu.pace.soap.mtom

Class MTOMServlet

java. |l ang. Obj ect
|—j avax. servl et. Generi cServl et
|—j avax.servlet. http. H t pServl et
L edu. pace. soap. mt om MIrovser vl et
All Implemented I nterfaces:
Serializable, Servlet, ServletConfig

public classM TOM Ser vlet
extends HttpServl et

The MTOMServlet class provides a HTTP Transport mechanism for the XOP Serialized
packets.

Author:

Biju T Maniampadavathu
See Also:

11




Serialized Form

Constructor Summary

MrOMSer vl et ()

Method Summary

voi d |doCet (Ht t pSer vl et Request request, HtpServl et Response response)

voi d |doPost (Ht t pSer vl et Request request,
Ht t pSer vl et Response response)

Handles a POST reguest from a client.

byt e[] |get BodyPart AsByt eArray(int index)

byt e[] |get BodyPart AsByteArray(String cid)

i nt {[get BodyPart Count ()

void|init(ServletConfig config)
Initialization

voi d|processMessage( Htt pSer vl et Request request,
Ht t pSer vl et Response response)

Methods inherited from classjavax.servlet.http.HttpSer viet

service

Methodsinherited from classjavax.servlet.GenericServiet

destroy, getlnitParaneter, getlnitParaneterNanes, getServletConfig,
get Servl et Cont ext, getServletlnfo, getServletNane, init, log, |og

Methods inherited from classjava.lang.Object

equal s, getC ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Constructor Detail

MTOMServlet
public Mrovservl et ()

12




Method Detail

init
public void init(ServletConfig config)
throws Servl et Excepti on
Initialization
Throws:
Ser vl et Excepti on

doPost

public void doPost (Htt pServl et Request request,
Ht t pSer vl et Response response)
t hrows Servl et Excepti on,
| OException
Handles a POST request from a client. The request is assumed to contain a SOAP
message with the HTTP binding.
Throws:

Ser vl et Excepti on
| OExcepti on

doGet

public void doGet(HttpServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Excepti on,

| OException
Throws:
Ser vl et Excepti on
| OException

getBodyPartAsByteArray

public byte[] getBodyPartAsByteArray(String cid)
t hrows Messagi ngExcepti on,
| OException

Throws:
Messagi hgExcepti on
| OException

getBodyPartAsByteArray

public byte[] getBodyPartAsByteArray(int index)
t hrows Messagi ngExcepti on,
| OException

Throws:
Messagi hgExcepti on
| OExcepti on

13




getBodyPartCount

public int getBodyPart Count ()
t hrows Messagi ngExcepti on

Throws:
Messagi ngExcepti on

processMessage

public void processMessage(Htt pServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception,
| OException

Throws:
Ser vl et Excepti on
| OExcepti on

edu.pace.soap.mtom
Class MTOMClient

java. |l ang. Obj ect
L edu. pace. soap. mt om MTOMCl i ent

public classM TOM Client
extends Object

Constructor Summary

MIOMCl i ent ()

Method Summary

static void|main(String[] args)

static void|readM neMessage( | nput Stream in)

static void|witeM nmeMessage( Qut put Stream out)

Methods inherited from classjava.lang.Object

equal s, getC ass, hashCode, notify, notifyAll, toString,

wai t,

wai t,

wai t

Constructor Detail

14




MTOMClient
public MIOMClient ()

Method Detail

main
public static void main(String[] args)

writeMimeMessage

public static void witeM neMessage(Qut put Stream out)
throws Exception

Throws:
Exception

readMimeMessage
public static void readM neMessage( | nput Stream in)
t hrows Exception
Throws:
Excepti on

Package edu.pace.soap.logger

Class Summary

TheBi naryLogHandl er writes to the specified log file,
which can be configured through the propertiesfile, or
defaults to the binarylog.log file The

LogRecor dBi naryFor mat t er classis used for formatting
the LogRecords to the binary format before persisting to
thefile.

BinaryL ogHandler

The LoggerApplication class is a sample class which
L ogger Application creates an instance of java.util.logging.Logger and logs
messages to that logger

The LogRecordBinaryFormatter class, converts the

L ogRecordBinaryFor matter LogRecord into a byte array.

The LogRecordReader classis responsible for reading the
L ogRecor dReader binary LogRecord and reconstituting the LogRecord
object.

MTOM L ogger Client

The MTOM Servlet class provides aHTTP Transport

MTOML ogger Ser viet mechanism for the XOP Serialized packets.

15




edu.pace.soap.logger
Class BinaryLogHandler
java. |l ang. Obj ect
L-java.util.Iogging.HandIer
L-edu.pace.soap.logger.BinaryLogHandIer

public class BinaryL ogHandler
extends Handler

TheBi nar yLogHandl er writes to the specified log file, which can be configured through
the propertiesfile, or defaults to the binarylog.log file

The LogRecor dBi naryFor mat t er classis used for formatting the LogRecords to the
binary format before persisting to the file.

Configuration: By default each Bi nar yLogHandl er isinitialized using the following
LogManager configuration properties. If properties are not defined (or have invalid values)
then the specified default values are used.

edu.pace.soap.logger.BinaryL ogHandler.level specifies the default level for the
Handl er (defaultstoj ava. util .| oggi ng. Level . ALL).
edu.pace.soap.logger.BinaryL ogHandler.file specifies a name for the output file.
(defaults to "binarylog.log").

com.ibm.logging.icl.ODIM essagel ogHandl er.append specifies whether the
FileHandler should append onto any existing files (defaults to false).

Author:
Biju T Maniampadavathu

Constructor Summary

Bi nar yLogHandl er ()
Create aBi nar yLogHandl er , using only LogManager properties (or their
defaults).

Bi naryLogHandl er (String fil eNane, bool ean append)
Construct aBi nar yLogHandl er using a specified fileName and append property.

Method Summary

voi d|cl ose()
Close this output stream.

voi d|flush()
Flush any buffered messages.

16




voi d |publ i sh(LogRecord record)
Format and publish aLogRecor d.

Methods inherited from classjava.util.logging.Handler

get Encodi ng, get Error Manager, getFilter, getFormatter, getlLevel,
i sLoggabl e, setEncodi ng, setErrorManager, setFilter, setFormatter,
set Level

Methods inherited from classjava.lang.Object

equal s, getC ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Constructor Detail

BinaryLogHandler

public Bi naryLogHandl er ()
throws | OException

Create aBi nar yLogHandl er, using only LogManager properties (or their defaults).
Throws:
| OExcept i on - if we are unable to connect to the FileOutputStream.

BinaryLogHandler

public BinaryLogHandl er(String fil eName,
bool ean append)
throws | OException

Construct aBi nar yLogHandl er using a specified fileName and append property.
TheBi nar yLogHandl er isconfigured based on LogManager properties (or their
default values) except that the given log fileName and boolean append arguments
are used.

Parameters:
fil eName - target log file.
append - append to logfile or not.

Throws:
|11 egal Argunent Excepti on - if fileNameisinvaid
| OExcept i on - if we are unable to connect to the FileOutputStream.

M ethod Detail

close

public void close()
Close this output stream.
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publish

public void publish(LogRecord record)
Format and publish aLogRecor d.
Parameters:
recor d - description of the log event

flush

public void flush()
Flush any buffered messages.

edu.pace.soap.logger

Class LogRecordBinaryFormatter

java.l ang. Obj ect
L-edu.pace.soap.Iogger.LogRecordBinaryFormatter

public class L ogRecor dBinaryFor matter
extends Object

The LogRecordBinaryFormatter class, converts the LogRecord into a byte array. This
byte array is persisted to the log repository. The binary logs are read back and returned as
byte array type to the requesting appliction

Author:
Biju T Maniampadavathu

Constructor Summary

LogRecor dBi naryFormatter ()

Method Summary

Byt eVect or |get Bi naryRecord( LogRecord record)
Format the given LogRecord to the binary XM FFormat

Methods inherited from classjava.lang.Object

equal s, get C ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Constructor Detail
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LogRecordBinaryFormatter
publ i ¢ LogRecor dBi naryFormatter ()

Method Detail

getBinaryRecord

public ByteVector getBi naryRecord(LogRecord record)
Format the given LogRecord to the binary XMFFormat
Parameters:
recor d - LogRecord the log record to be formatted
Returns:
String a formatted log record

edu.pace.soap.logger

Class LogRecordReader

java. |l ang. Obj ect
L-edu.pace.soap.logger.LogRecordReader

public class L ogRecor dReader
extends Object

The LogRecordReader class is responsible for reading the binary LogRecord and
reconstituting the LogRecord object.

Author:
Biju T Maniampadavathu

Constructor Summary

LogRecor dReader ()
default constructor

LogRecor dReader (byte[] data, String |ocale)
Constructor which takes a byte array parameter and creates the binary data stream
from it.

LogRecor dReader (String fil eNanme)
Constructor which takes in the fileName as a String and creates the binary data
stream from the file

Method Summary

Local e |get Local e()
Returns the locale object for this reader.

static void|main(String[] args)
Main method.
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voi d|printLogRecord(String nsg, LogRecord | ogRecord)
Print LogRecord method

Vect or |readLogRecord()
This method reads the InputStream and converts the byte array to a
LogRecord.

voi d|setlLocal e(String |ocale)

Sets the locale for this reader.

Methods inherited from classjava.lang.Object

equal s, getC ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Constructor Detail

LogRecordReader

publ i ¢ LogRecor dReader ()
default constructor

LogRecordReader

publ i ¢ LogRecordReader(String fil eNane)
Constructor which takes in the fileName as a String and creates the binary data
stream from the file

LogRecordReader

publi ¢ LogRecordReader (byte[] data,
String | ocal e)
Constructor which takes a byte array parameter and creates the binary data stream

from it.

Method Detall

setLocale

public void setLocal e(String |ocale)
Sets the locale for this reader. The parameter string should be of the format
xX_YY, where xx is the two letter code for the language and Y'Y is the two letter
code for the Country.

getLocale

public Local e getLocal e()
Returns the locale object for this reader.
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main

public static void main(String[] args)
Main method.
Parameters:
args -

readLogRecord

public Vector readLogRecord()
This method reads the InputStream and converts the byte array to a LogRecord.
The converted LogRecords are added to a Vector and the vector is returned.

printLogRecord

public void printLogRecord(String nsg,

LogRecord | ogRecor d)
Print LogRecord method

Parameters:
| ogRecord -
nmeg -

edu.pace.soap.logger

Class LoggerApplication

java. |l ang. Obj ect
L-edu.pace.soap.Iogger.LoggerAppIication

public class L ogger Application
extends Object

The LoggerApplication class is a sample class which creates an instance of
java.util.logging.Logger and logs messages to that logger

Author:
Biju T Maniampadavathu

Constructor Summary

Logger Application()

Method Summary

voi d |l ogMessages()
Log messages to the logger

static void|main(String[] args)
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Methods inherited from classjava.lang.Object

equal s, getCl ass, hashCode, notify, notifyAll, toString, wait,

wait,

wai t

Constructor Detall

LoggerApplication
publ i ¢ Logger Application()

Method Detail

logMessages

public void | ogMessages()
Log messages to the logger

main
public static void main(String[] args)

edu.pace.soap.logger
Class MTOMLoggerClient

java. |l ang. Obj ect
L edu. pace. soap. | ogger. MTOMLogger Cl i ent

public class M TOM L ogger Client
extends Object

Constructor Summary

MroOMLogger Cl i ent ()

Method Summary

static void|main(String[] args)

static void|readM neMessage(l nputStreamin, String |ocale)

static void|witeM nmeMessage( Qut put Stream out)
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Methods inherited from classjava.lang.Object

equal s, getC ass, hashCode, notify, notifyAll, toString, wait,

wai t,

wai t

Constructor Detail

MTOMLoggerClient
public MIroM.ogger Client ()

Method Detall

main
public static void main(String[] args)

writeMimeMessage

public static void witeM neMessage( Qut put Stream out)
t hrows Exception

Throws:
Excepti on

readMimeMessage

public static void readM neMessage( |l nput Stream i n,
String | ocal e)
t hrows Exception
Throws:
Excepti on

edu.pace.soap.logger
Class MTOMLoggerServlet

java.l ang. Obj ect
I—j avax. servl et. Generi cServl et
I—j avax.servlet. http. Ht pServl et
L edu. pace. soap. | ogger. MTOM_ogger Ser vl et
All Implemented Interfaces:
Serializable, Servlet, ServietConfig

public class M TOM L ogger Ser vlet
extends HttpServlet

The MTOM Servlet class provides aHTTP Transport mechanism for the XOP Serialized

packets.
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Author:

Biju T Maniampadavathu
See Also:

Seridlized Form

Constructor Summary

MTOMLogger Ser vl et ()

Method Summary

voi d |doCet (Ht t pSer vl et Request request, HtpServl et Response response)

voi d |doPost (Ht t pSer vl et Request request,
Ht t pSer vl et Response response)

Handles a POST request from a client.

byt e[] |get BodyPart AsByt eArray(int index)

byt e[] |get BodyPart AsByt eArray(String cid)

i nt [get BodyPart Count ()

voi d|init(ServletConfig config)
Initialization

voi d |processMessage( Htt pServl et Request request,
Ht t pSer vl et Response response)

Methods inherited from class javax.servlet.http.HttpSer viet

service

Methodsinherited from class javax.servilet.GenericSer vlet

destroy, getlnitParaneter, getlnitParaneterNanes, getServletConfig,
get Servl et Cont ext, getServletlnfo, getServletNane, init, log, |og

Methods inherited from classjava.lang.Object

equal s, getC ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Constructor Detall
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MTOMLoggerServlet
publi ¢ MIOMLogger Ser vl et ()

Method Detail

init
public void init(ServletConfig config)
throws Servl et Exception
Initialization
Throws:
Servl et Excepti on

doPost

public void doPost (Htt pServl et Request request,
Ht t pSer vl et Response response)
t hrows Servl et Excepti on,

| OException

Handles a POST request from a client. The request is assumed to contain a SOAP

message with the HTTP binding.

Throws:
Ser vl et Excepti on
| OException

doGet

public void doCGet (HttpServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Excepti on,

| OException
Throws:
Ser vl et Excepti on
| OException

getBodyPartAsByteArray

public byte[] getBodyPartAsByteArray(String cid)
t hrows Messagi ngExcepti on,
| OException

Throws:
Messagi ngExcepti on
| OException

getBodyPartAsByteArray

public byte[] getBodyPartAsByteArray(int index)
t hrows Messagi ngExcepti on,
| OException

Throws:
Messagi ngExcepti on

25




| OExcepti on

getBodyPartCount

public int getBodyPart Count ()
t hrows Messagi ngExcepti on

Throws:
Messagi ngExcepti on

processMessage

public void processMessage(Ht tpServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Excepti on,
| OExcepti on

Throws:
Ser vl et Excepti on
| OException

Package edu.pace.util

Class Summary

ByteVector |A dynamically extensible array of bytes.

SOAPULils | Utility methods for SOAP processing.

XMLUtils | Utility methods for XML processing.

edu.pace.util

Class ByteVector

java.l ang. Obj ect
L edu. pace. util . ByteVector

public final class ByteVector
extends Object

A dynamically extensible array of bytes. This classis an efficient implementation of a
DataOutputStream over a ByteArrayOutputStream, with more granular access to data
content.

Field Summary

byte[] |data

The content of this array.
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| ength

Actua number of bytesin this array.

Constructor Summary

Byt eVect or ()

Constructs anew Byt eVect or with a default initial size.

Byt eVect or (i nt

initial Size)

Constructs anew Byt eVect or with the given initial size.

Method Summary

Byt eVect or

copyByteArray(byte[] b, int destOf, int |en)

byt e[ ]

get Val i dDat a()

This method gets the effective data from the ByteVector and return
it.

Byt eVect or

put Byte(i nt b)

Puts a byte into this byte array.

Byt eVect or

put Byt eArray(byte[] b, int srcOf, int destOFf, int |en)

Puts an array of bytesinto this byte array.

Byt eVect or

put Char (char c¢)

Puts a char into this byte vector.

Byt eVect or

put Chars(String s)

Puts a String as a UTF String into this byte array.

Byt eVect or

put Doubl e( doubl e d)

Puts a double into this byte array.

Byt eVect or

put Fl oat (fl oat f)

Puts a float into this byte array.

Byt eVect or

putlnt(int i)

Puts an int into this byte array.

Byt eVect or

put Long(l ong |)

Puts a long into this byte array.

Byt eVect or

put Short (int s)

Puts a short into this byte array.

Byt eVect or

put UTF(String s)

Puts a String in UTF format into this byte vector.

Methods inherited from classjava.lang.Object

equal s,

get Cl ass,

hashCode, notify, notifyAll, toString, wait, wait,

wai t
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Field Detail

data

public byte[] data
The content of this array.

length

public int |ength
Actua number of bytesin this array.

Constructor Detall

ByteVector
publ i c ByteVector()
Congtructs anew Byt eVect or with a default initial size.

ByteVector
public ByteVector(int initialSize)

Constructs anew Byt eVect or with the given initial size.
Parameters:

initial Si ze - theinitia size of the byte array to be constructed.

Method Detall

putByte
public ByteVector putByte(int b)
Puts a byte into this byte array. The byte array is automatically enlarged if
necessary.
Parameters:
b - abyte.
Returns:
this byte array.

putChar
publ i c ByteVector putChar(char c)
Puts a char into this byte vector. The byte vector is automatically enlarged if
necessary.
Parameters:
¢ - Char.
Returns:
ByteVector.
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putShort
publ i c ByteVector putShort(int s)
Puts a short into this byte array. The byte array is automatically enlarged if
necessary.
Parameters:
s - ashort.
Returns:
this byte array.

putint
public ByteVector putlnt(int i)
Puts an int into this byte array. The byte array is automatically enlarged if
necessary.
Parameters:
i -anint
Returns:
this byte array.

putLong
public ByteVector putLong(long I)
Puts a long into this byte array. The byte array is automatically enlarged if
necessary.
Parameters:
| - along.
Returns:
this byte array.

putFloat
public ByteVector putFloat(float f)
Puts a float into this byte array. The byte array is automatically enlarged if
necessary.
Parameters:
f -
Returns:
ByteVector

putDouble
publ i c ByteVector putDoubl e(doubl e d)
Puts a double into this byte array. The byte array is automatically enlarged if
necessary.
Parameters:
d -
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Returns:
ByteVector

putUTF
public ByteVector putUTF(String s)
Puts a String in UTF format into this byte vector. The byte vector is automatically
enlarged if necessary.
Parameters:
s - aString.
Returns:
this byte vector.

putChars

public ByteVector putChars(String s)
Puts a String as a UTF String into this byte array. The byte array is automatically
enlarged if necessary.

Parameters:
s - aString
Returns:
ByteVector
putByteArray
public ByteVector putByteArray(byte[] b,
int srcOFf,
int destOff,
int |en)

Puts an array of bytesinto this byte array. The byte array is automatically
enlarged if necessary.

Parameters:

b - an array of bytes. May be null to put len null bytes into this byte array.
srcOf f - index of thefist byte of b that must be copied.

| en - number of bytes of b that must be copied.

Returns:

this byte array.

copyByteArray

publ i c ByteVector copyByteArray(byte[] b,
int destOff,
int |en)

Parameters:
b -

destOfF f -

|l en -
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Returns:
ByteVector

getValidData
public byte[] getValidbData()
This method gets the effective data from the ByteVector and return it. This will
avoid the null characters in the extended part of the byte[] data
Returns:
ByteVector

edu.pace.util
Class SOAPULtils

java. |l ang. Obj ect
L edu. pace. util.SOAPUtI | s

public class SOAPULtils
extends Object

Constructor Summary

SOAPUt i | s()

Method Summary

static javax.xm .soap. SOAPEl ement |convert DOMToSOAPEI enent (j avax. xm . soap. SOAPEnvel o
Node DOWNode)

static String|get AsString(javax.xm .soap. SOAPEnvel ope env)

static javax.xnm .soap. SOAPEnvel ope |get SOAPEnvel ope()

static javax.xnl .soap. SOAPEnvel ope |get SOAPEnvel ope( Docunent don)

Methods inherited from classjava.lang.Object

equal s, getCl ass, hashCode, notify, notifyAll, toString, wait, wait,
wai t

Constructor Detail
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SOAPUtils
publ i ¢ SOAPUt | s()

Method Detail

getSOAPEnNvelope
public static javax.xmnl .soap. SOAPEnvel ope get SOAPEnvel ope()

getAsString
public static String getAsString(javax.xn .soap. SOAPEnvel ope env)

convertDOMToSOAPElIement

public static javax.xmn .soap. SOAPEl enent
conver t DOMToSOAPEI enent (j avax. xm . soap. SOAPEnvel ope env,

Node DOVNode)
t hr ows
j avax. xm . soap. SOAPExcepti on
Throws:
j avax. xm . soap. SOAPExcepti on

getSOAPEnNvelope

public static javax.xm .soap. SOAPEnvel ope get SOAPEnvel ope( Docunent

dom)

edu.pace.util
Class XMLUtils

java. |l ang. Obj ect
L edu. pace. util.XM.Utils

public class XML Utils
extends Object

Constructor Summary

XMLUt i | s()

Method Summary

stati c Docunent |creat eEnpt yDocunent ()

static Docunent |get Docunent FronString(String xm)
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static El enent

get NewEl ement (Stri ng tagNane)

static String

get St ri ngFromDocunent ( Node dom)

Methodsinherited

from classjava.lang.Obj ect

equal s, getC ass

, hashCode, notify, notifyAll,

toString,

wait,

wait,

wai t

Constructor

Detail

XMLUtils
public XM.Util s(

)

Method Detall

getDocumentFr

omString

public static Docunent getDocunmentFronString(String xm)

getStringFromDocument
public static String getStringFronmDocunent (Node dom)

createEmptyDocument
public static Docunent createEnptyDocunent ()

getNewElement

public static El enent get NewEl enment (String tagNane)
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Appendix IV- Source Code

Package edu.pace.soap.xop

/*

*

*

*/

File nane : XOPSerializer.java
Created on : April 23, 2005
Author : Biju T Mani anpadavat hu

package edu. pace. soap. xop;

inmport java.util.Properties;

inmport java.util.lterator;

inmport java.util.Vector;

inport java.util.Enuneration;

inmport java.io.ByteArrayl nput Stream
import javax. mail . Session;

inport javax.nmail.Miltipart;

import javax.nmil.Messagi ngExcepti on;

inmport javax.mail.internet.M neMessage,;
inport javax.nmmil.internet. MmeMiltipart;
inmport javax.mail.internet.M meBodyPart;

import javax.xm . soap. SOAPEnvel ope;

i mport javax. xm . soap. SOAPBody;

inmport javax.xnl.soap. Nane;

import javax.xm .soap. SOAPExcept i on;

i mport javax.xnl.soap. SOAPEl enent ;

inport javax.activation. Mai | capCommandMap;
inmport javax.activation. ConmandMap;

import org.apache. axi s. nessage. Prefi xedQ\ane;
inport org.apache. axi s. encodi ng. Base64;
inmport javax.activation. DataHandl er;

inport java.io.CQutputStream

import java.io.lOException;

i mport edu. pace. util.SOAPUtI I s;

/**

*

*

E R R R S R R I S T

Creates XOP Package froman Oiginal XM |nfoset.

<B>Creati ng XOP Packages</ B><br>

<ol >

<l'i>Ensure that the original XM. Inforset contains no
<i>elenment information itenx</i> with a [nanmespace nane] of
"http://ww. w3. org/ 2004/ 08/ xop/ i ncl ude" and a [l ocal nane] of
<code>i ncl ude</ code>. As discussed in <b><a

href="http://ww. w3. org/ TR/ 2004/ CR xop10- 20040826' > 2 XCP

I nfoset Constructs</a> </b> XM Infosets with such <i> el enent
information itens </i> cannot be represented using XOP. </Ili>

<li>Create an enpty package. </|i>

<li>ldentify within the original XM Infoset the <i>

element information itens </i> to be optimzed. To be

optim zed, the characters conprising the [children] of

the <i>element information item</i> MJST be in the

canoni cal form of <code>xs: base64Bi nary</ code> (see <b>

<a href="http://ww.w3. or g/ TR/ 2001/ REC- xm schema- 0- 20010502"' >
[ XML Scherma Part 2]3.2.16 base64Bi nary</a> </b>) and MJST NOT
contain any whitespace characters, preceding, inline with

or follow ng the non-whitespace content.</Ii>



<li>Create a XOP I nfoset which is a copy of the Oiginal XOP

Infoset, but with the [children] of each <i> elenment information
item</i> identified in the previous step replaced by a <code>

xop: I ncl ude </code> <i>elenment information item </i> (see <b><a
href="http://ww. w3. org/ TR/ 2004/ CR xop10- 20040826' > 2. 1 xop: | ncl ude
el ement information itenx/a></b>) construcuted as follows:
<ol >

<li>Transform the replaced characters into binary data by processing
them as base64-encoded data. </li>

<li>Serialize the binary data into a new part of the package,

with appropriate nmetadata corresponding to the [normalized val ue]

of the <code>href</code> <i> attribute information item</i> of the
<code>xop: I ncl ude</ code> <i > elenent information item </i> (see <b><a
href="http://ww. w3. org/ TR/ 2004/ CR xop10- 20040826' > 2. 2 href
attribute information itenk/a></b>).</Ili>

<li>If the <i>elenent information item</i> being optimzed (i.e. the
[parent] of the newly inserted <code>xop:|nclude</code> el ement
information iten) has a <code>xm mi nme: cont ent Type</ code> <i > attribute
information item</i>, its value SHOULD be reflected appropriately in the
nmetadata for the part.</li></ol >
*</li>
* <|i>Serialize the resulting XOP I nfoset into the package using any
* WBC recconendation-1evel version of XM. (e.g[XM. 1.0], [ XM 1.1])
* and identify it as the root part according to the packaging
* mechani smis convention, labelling it with the application/xop+xm
* nedia type, as described in <b>
*<a href="http://ww. w3. org/ TR/ 2004/ CR- xop10- 20040826' > 5 ldentifying
* XOP Dcounent s</ a></ b>.
*</li></ol>
*<P>
*<P>
* This class provides a convinience nethod called serialize which takes
* in a SOAPEnvel ope and an Qutput Stream and XOPSeri al i zes t he base64
* encoded data in the SOAPEnvel ope and wite it to the QutputStream
par anet er.
<p>

This class al so provides the nethods which will help create the XOP
Serialized object as individual steps. The nethods for the individual
creation of the XOP Serialized nessage should be called in the foll ow ng
or der

<ol >

<l'i>insertlncludeEl enent()</Ili>

<l i >addBodyPart ()</Ii>

<li>finish()</li>

<li>witeTo()</li>

</ ol >
*@uthor Biju T Mani anpadavat hu
*/

E I S R I B S S B S I S S

*
*
*
*
*
*
*
*
*
*
*
*

public class XOPSerializer({
private Properties props;
private Session session;
private M neMessage nessage;
/**
*xopl ncl ude contains the QNane for include
*"http://ww. w3. or g/ 2004/ 08/ xop/ i ncl ude”
*/
public static final Name xoplnclude = new
Prefi xedQNane("http://ww. w3. or g/ 2004/ 08/ xop/ i ncl ude", "I ncl ude", "xop") ;
/**
*content Type contains the QNane for include
*"http://ww. w3. org/ 2004/ 06/ xm m ne"
*/



public static final Name contentType = new
PrefixedQNane("http://ww. w3. or g/ 2004/ 06/ xm mi me", "cont ent Type", "xm nmi ne");

/**

*content Type contains the QNane for include

*"href"

*/

public static final Nanme href = new Prefixed@ame("","href","");
/**

* The serializabl eContent Types contains the currently identified

* binary types which xop serializable. As new content Types are
* jdentified they should be added to this String[].
* Note: In future nodification this array should be replaced by
* a |l ogic/nmethod which will check the encoded string and
* jdentify whether it is base64 encoded or not.
*/
private static final String[] serializabl eContentTypes = {
"i mage/ png",
"i mage/ j pg",
"inmage/j peg”,
"imagel/ gi f",
"application/ pkcs7-signature",
"appl i cation/| ogdat a"
H

/1 to filter the message | D header

public static String[] filter = new String[] { "Message-ID" };

/'l create the container Miultipart to which the bodyparts will be added
private Miltipart np;

private Vector bodyParts;

private static int uniqueClD = 10000;

/**

* Default Constructor.
*/
public XOPSerializer(){

/'l create sone properties and get the default Session
props = new Properties();
session = Session. getlnstance(props, null);
message = new M neMessage(session);
bodyParts = new Vector();

bodyParts. add(0, "pl ace hol der for serialized envel ope");
mp = new M neMul tipart("Rel ated");

——
*

L . T I

~

The serialize() nethod i s a convinience nethod to xop serialize
base64 encoded data in a SOAPEnvel ope. This nethod takes in a
SQAPENnvel ope and Qut put Stream as paraneters, and serialize the
base64 encoded data in the SOAPEnvel ope to binary stream and
wite that streamas a M neBodypart in a MnmeMiltipart object
of a M neMessage into the provided output stream The base64

el enent which is serialized is replaced with an incl ude el ement
whi ch contains a ContentlD URI which refers to the binary data
in the output stream

public static M neMessage serial i ze( SOAPEnvel ope env, Qutput Stream out)
throws XOPExcepti on{
set Mai | Cap();
XOPSerializer serializer = new XOPSerializer();
return serializer.serializeSOAP(env, out);

}

private M neMessage seri al i zeSOAP( SOAPEnvel ope env, Qut put St ream out)
t hrows XOPExcepti on{



try{

SCAPBody body = env. get Body();

if(isSerializabl e(body)){
get Seri al i zedCont ent ( body) ;
/1 finish packagi ng
finish(env);
//wite the nessage to the output stream
writeTo(out);
/ I debug
/I message. witeTo(Systemout,filter);

}

el se{

}

}
cat ch( SOAPExcepti on se){
System out. println("SOAPException in serialize: " +

t hrow new XOPException();

se. get Message());

}
cat ch( Messagi ngExcepti on ne){
System out . println("Messagi ngException in

XOPSerializer.isSerializable: " + me.getMessage());

}
cat ch( 1 OException ioe){
Systemout. println("l OCException in XOPSerializer.isSerializable:

+ i oe. get Message());
}

}

/**

*
*

*

*
*
*

return nessage;

This nethod should be called if the application is handling the
logic of creating a XOPSerialized outputstream This method should
be called as the last step of the individual processing of the
XOP Serialization. This method will wite the M ME nessage to the
provi ded out put stream

public void witeTo(CQutputStream out)

}
/

E

*

*/

throws | OCException, Messagi ngExcepti on{
message. writeTo(out,filter);

The finish nethod adds the necessary headers for the SOAP Envel ope
M nmeBodyPart and inserts the XOP Serialized SOAPEnvel ope as the
starting bodyPart of the M neMessage. Then it attaches the rest

of the body parts.

public void finish(SOAPEnvel ope env) throws Messagi ngExcepti on{

M neBodyPart xop = new M neBodyPart ();

xop. set Cont ent (SOAPUt i | s. get AsString(env),"text/xm");
xop. addHeader (" Cont ent- Type", "application/ xop+xm");
xop. addHeader (" Cont ent - Tr ansf er - Encodi ng", "8bit");
xop. addHeader (" Cont ent-1 D", get Uni queCl D()) ;

bodyParts. set El ement At (xop, 0) ;

for(Enuneration e = bodyParts. el ements(); e.hasMreEl ements();){
nmp. addBodyPar t ((M neBodyPart)e. next El ement ());

/1 add the Multipart to the nessage
message. set Cont ent (np);



/**

* The addM neBodyPart nethod creates a M neBodyPart with the binary data
* Content Type and Content-I1D and adds it to the M neMessage.
*/
public void addM neBodyPart (byte[] data, String cType, String cid)
throws Messagi ngExcepti on{
M meBodyPart nbp = new M neBodyPart () ;
nmbp. set Dat aHandl er (new Dat aHandl er (new XOPDat aSour ce(dat a, cType)));
nbp. addHeader (" Cont ent - Tr ansf er - Encodi ng" , " bi nary") ;
nbp. addHeader (" Content-1D"', cid);
bodyPart s. add( mbp) ;
}

/**

* The insertlncludeEl enent nethod creates a new I nclude el emrent and
* adds it to the paraneter SOAPEl enent. It creates a new Content-I1D
* and adds it as a child text element for the Include el enent and
* finally returns the created Content-1D.
*/
public String insertlncludeEl ement (SOAPEI ement el ement)
t hrows SCQAPExcepti on

{
String cType = el ement. get Attri buteVal ue(content Type);
String cid = get Uni queCl ) ;
SOAPEI errent i ncl udeEl ement = el enrent . addChi | dEl enent (xopl ncl ude) ;
i ncl udeEl enent . addAttri bute(href,cid);
return cid;
}
private bool ean isSerializabl e( SOAPEl enent el ement)
{
Iterator iter = hasChildren(el enent);
if(iter I'=null)
whi |l e(iter.hasNext ()){
SOAPEl ement next = (SOAPEl enent)iter.next();
i f (hasl ncl udeEl ement (next))
{
return fal se;
}
el se
t
i sSerializabl e(next);
}
}
}
return true;
}

private void getSerializedContent(SOAPEl ement el enent)
throws SOAPException, Messagi ngException
{

Iterator iter = hasChildren(el enent);
if(iter '=null)

whi | e(iter.hasNext()){

SQAPE!l ement next = (SQAPEl enent)iter.next();
i f (hasRepl aceabl eEl emrent (next))

{



repl aceEl enent (next);

get Seri al i zedGont ent (next);

}

private Iterator hasChil dren( SOAPElI ement el enent)

Iterator iter = el enent. getChil dEl ements();
if(iter.hasNext())

return iter;
el se

return null;

}

private bool ean hasl ncl udeEl enent (SOAPE! enent el enent)

Iterator iter = el ement. get Chi | dEl enent s(xopl ncl ude) ;
return(iter.hasNext());

}

private bool ean hasRepl aceabl eEl enent ( SOAPEI enent el enent)

{
String cType = el enent.getAttributeVal ue(contentType);
return(isSerializabl eContent(cType));

}

private bool ean isSerializableContent(String cType)
for(int i = 0; i < serializableContentTypes.!|ength; i++)

i f(serializabl eContent Types[i].equal sl gnoreCase(cType))
return true;

return fal se;

}
private String get Uni queCl D()
{
return "cid: http://ww. xopserializer.confcid" + (++uni queClD);
}

private void repl aceEl enent (SCAPEl enent el ement) throws Messagi ngExcepti on,
SOAPExcept i on
{ String encodedString = el enent. getVal ue() ;
Iterator iter = el ement. get Chil dEl ements();
/1 There should be only one child elenent which is a Text node
if(iter.hasNext()){
SQAPE!l enent chi | dText Node = ( SOAPEl enent)iter.next();
chi | dText Node. det achNode() ;

String cType = el enment. get AttributeVal ue(content Type);
String cid = insertlncludeEl enent (el enent);
byte[] data = Base64.decode(encodedString);

addM neBodyPart (dat a, cType, ci d);
}

private static void setMil Cap(){



/1 add handlers for nain M ME types
Mui | capComrandivap nt =

(Mai | capCommrandMap) ConmandMap. get Def aul t CommandMap() ;

nc. addMai | cap("text/htm ;; x-java-content -

handl er=com sun. mai | . handl ers. text_htm ") ;

nc. addMai | cap("text/xnml;; x-java-content-

handl er=com sun. mai | . handl ers. text _xm");

nc. addMai | cap("text/plain;; x-java-content-

handl er =com sun. mai | . handl ers. text _pl ain");

nc. addMai | cap("nul tipart/*;; x-java-content-

handl er=com sun. mai | . handl ers. mul ti part _m xed");

nc. addMai | cap( " message/rfc822;; x-java-content -

handl er=com sun. nai | . handl ers. nessage_r f c822") ;

nc. addMai | cap("i mage/ gi f;; x-java-content -

handl er=com sun. mai | . handl ers. i nage_gi f") ;

nt. addMai | cap("i mage/ j peg;; x-java-content-

handl er=com sun. nai | . handl ers. i nage_j peg");

nc. addMai | cap("application/ xop+xm ;; x-java-content -

handl er=com sun. mai | . handl ers. text _xm ");

}
/*

*

*

*

*/

CommrandMap. set Def aul t CommandMap( nt) ;
}

File nane : XOPDeserializer.java
Created on : April 24, 2005
Aut hor : Biju T Mani anpadavat hu

package edu. pace. soap. xop;

inmport javax.mail.internet.M neMessage;
inmport javax.nmail.internet. MneMiltipart;
inmport javax.mail.Messagi ngExcepti on;

i mport org.w3c.dom Node;

import org.w3c.dom Docunent ;

i mport org.w3c. dom NanmedNodeMap;

i mport org.w3c.dom NodelLi st ;

i mport org.w3c.dom El ement ;

i mport org.w3c.dom Text;

inmport org.w3c.dom DOVExcepti on;

i mport org.apache. axi s. encodi ng. Base64;
inmport java.io.ByteArrayl nput Stream
inport java.io.ByteArrayQutputStream
inmport java.io.lOException;

inmport java.io.lnputStream

inmport javax.pmail.internet.M nmeBodyPart;
inport javax.activation. DataSource;
inmport edu.pace.util.XM.Uils;

/**

*

*

E N T I . T S

Creates a Reconstituted XML Infoset froma XOP Package.

<p>To create a Reconstituted XM. Infoset froma XOP Package:

<ol >

<li>Construct an XM. Infoset by parsing the root part of the package as
an XM. docunent. The docunent nust be parsed according to the |evel of
the XML Recommendation identified by the XML declarati on of that docunent.
If no XML declaration is present, then the docunent MJUST be parsed per

<a href="http://ww.w3. org/ TR/ 2004/ REC- xmi - 20040204 > [ XML 1.0]</a>.</li >

<li>Using that XML Infoset, for each <i> elenent information item</i>, E,
whi ch has, as the sole nmenmber of its [children] property, a <code>
xop: I ncl ude</ code><i > el enment information item</i> (as defined in <b> <a



* href="http://ww.w3. org/ TR/ 2004/ CR xop10-20040826' >2. 1 xop: | ncl ude el enment
* information itenmx/ a></b>): <ol >

* <li>Locate the part of the package corresponding to the URI in the
<code>

* href </code> <i> attribute information item </i> of the <code>

* xop: | ncl ude</ code> <i >el enent information itenx/i> (i.e, correspondi ng

* to the URI encoded in the<i> attribute information items </i>

* [normal i zed value]).</1i>

* <l i >Repl ace the <code>xop: | nclude</code> <i >el ement i nfornmation
itenx/i>

* that appears in the [children] property of E with <i>character

* information itens </i> representing the canoni cal base64 encodi ng of

* the entity body of the identified package part (i.e, effectively

* repl ace the <code>xop: | ncl ude</code> <i > el enentinformation item</i>

* with the data reconstructed from the package part.</li></ol>

*

</ ol >

*@uthor Biju T Mani anmpadavat hu
*/

public class XOPDeserializer {

public static Docunent deserialize(M neMessage nessage){
Docunment dom = nul |

try
{
M meMul tipart npart = (M neMuiltipart)nessage. get Content();
String xm = (String)npart.getBodyPart (0).getContent();
dom = XML.Ut il s. get Docurment Frontt ri ng(xm ) ;
XOPDeseri al i zer deserializer = new XOPDeserializer();

deserializer.replaceContent (dom npart);

}
cat ch( Messagi ngExcepti on ne)
{
System out . println("Messagi ngExcepti on deserializing XOPPacket
+ me. get Message());

catch(1 OException ioe)

System out. println("l OException deserializing XOPPacket
+ i oe. get Message());

cat ch( Exception e){
e.printStackTrace();

return dom

}

public void replaceContent (Node dom M neMiltipart npart)
throws Messagi ngException, | OExcepti on
{

NodelLi st nodes = dom get Chi | dNodes();
int nodeLength = nodes. getLength();
i f(nodeLength !'= 0){

for(int i = 0; i < nodeLength; i++)

Node next = nodes.iten(i);
i f (i sRepl aceabl eNode( next))

{

repl aceEl enent (next, npart);

el se



repl aceCont ent (next, npart);
}
}
private bool ean i sRepl aceabl eNode( Node node)
i f (node. get NodeType() != Node. ELEMENT_NOCDE)
{

return fal se;

el se

i f(!(node. get NodeNane() . equal sl gnoreCase( "xop:include")))
{

}

return true,

return fal se;

}

private void repl aceEl ement (Node node, M neMiltipart npart)
throws Messagi ngException, | OException
{

Node parent = node. get Par ent Node();
NanedNodeMap attrbs = node.getAttri butes();
Node href = attrbs. getNanedltem("href");
String cid = href.get NodeVal ue();

Dat aSour ce dat aSource =
nmpart . get BodyPart (ci d) . get Dat aHandl er () . get Dat aSour ce() ;
I nput St ream bai s = dat aSour ce. get | nput Strean();
byte[] buffer = new byte[1024];
Byt eArrayQut put Stream os = new Byt eArrayCQut put Strean();
int count = O;
while ((count = bais.read(buffer, 0, buffer.length)) > 0)
{

os.wite(buffer, 0, count);

String encodedString = Base64. encode(os.toByteArray());
Text newNode = parent.get Omer Docunent (). creat eText Node(encodedStri ng);
parent.repl aceChi | d( newNode, node) ;

}

/*

* File nane : XOPDat aSource. java
* Created on : April 24, 2005

* Author : Biju T Mani anpadavat hu
*/

package edu. pace. soap. xop;

i nport javax.activation. Dat aSour ce;

i mport java.io.ByteArrayl nput Stream

i nport java.io.ByteArrayQut put St ream
i mport java.io.l OException;

i mport java.io.lnputStream

i nport java.io.QutputStream

/**

* Creates a XOPDat aSource.
* <p>



XOPDat aSource is a DataSource that contains body parts of an XOP package.
This allows "xop aware" DataContentHandlers to be inplenented nore
efficiently by being aware of such DataSources and using the appropriate
nmet hods t o access BodyParts.

* Ok F Ok F

*@ut hor Biju T Mani anpadavat hu
*/

public class XOPDataSource inplements DataSource

{

/] content

private byte[] _bytes;
/'l content-type
private String _type;

/**
* Constructor, that constructs a DataSource froma byte[] and content Type
*/
publ i c XOPDat aSour ce(byte[] bytes, String type)
{
super () ;
_bytes = bytes;
_type = type;
}
/**
* Constructor, that constructs a DataSource froma byte[]
*/
publ i c XOPDat aSour ce(byte[] bytes)
super () ;
_bytes = bytes;
}
/**
* Returns an input stream fromthis part.
* <pr>

* The returned input streamis a decoded streamof bytes.
* @eturn I nputStream

*/
public InputStreamaget!| nputStream() throws | OException
{
return new Byt eArrayl nput Strean{_bytes);
}
/**
* The get Qut put Stream nethod is not supported for this data source.
* <br>

* Any attenpt to invoke this nethod will throw an | OExcepti on.
*

*/
public CQutput Stream get Qut put Stream() throws | OException

throw new | OExcepti on("Not Supported");
}

/**

* Returns the content-type of this DataSource.
* @eturn String

*/
public String getContentType()

if(_type == null)
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/*

*

*

*/

return "application/octet-streant;
el se
return _type;

}
/ *

Sets the content Type of the data source.

<br >

This net hod provides a convi ni ence mechanismto set the

content Type for this data source object.
/

E I

public void setType(String type)
{

}
/

_type = type;

*
Dat aSource nethod to return a nane.
<br >

This data source will return "XOPDataSource".
@eturn String

EE N

*/
public String get Name()
{

}

return " XOPDat aSource";

File name : XOPException.java
Created on : April 24, 2005
Author : Biju T Mani anpadavat hu

package edu. pace. soap. xop;

/**
*

*

Lo T N I

Creates a XOPExcepti on.

<p>

XOPException i s thrown while trying to construct a serialized

XOP package froman XM infoset which already contains a

<code>xop: I ncl ude</ code><i > el enent information item </i>

(as defined in <b><a href="http://ww. w3. org/ TR/ 2004/ CR- xop10- 20040826' >
2.1 xop:Include elenment information itenx/ a></b>

*@uthor Biju T Mani anpadavat hu

*/

public class XOPException extends Exception

publ i c XOPException()

super ("This XM i nfoset could not be XOP serialized");
}

publ i c XOPException(String reason)

super (reason);
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Package edu.pace.soap.mtom
/*

* File name : MIOVBervlet.java

* Created on : April 25, 2005

* Author : Biju T Mani anpadavat hu

*/

package edu. pace. soap. mtom

inport javax.servlet.http.HtpServlet;

import javax.servlet.http. HtpServl et Request;
i nport javax.servlet.http. HtpServl et Response;
i nport javax.servl et. Servl et Confi g;

i nport javax.servlet. Servl et Excepti on;

import javax.mail.internet.M nmeMessage;
inport javax.mail.internet.M meMiltipart;
i mport javax.mail.internet.M nmeBodyPart;

i mport javax.mail . Session;

i nport javax.mail.Messagi ngException;

i nport javax.xm .soap. SOAPEnvel ope;

i mport javax.xm .soap. SOAPExcepti on;
import java.util.Properties;

i mport java.io.l OException;

i nport javax. activation. Dat aSour ce;
inmport java.io.PrintWiter;

inport java.io.lnputStream

inport java.io.ByteArrayQut put Stream

i nport org.w3c. dom Docunent ;

i nport javax.activation. Mai | capComandMap;
i nport javax.activation. CoomandMap;

i nport edu. pace. util.SCAPUt I | s;

i nport edu. pace.util.XM.Utils;

i nport edu. pace. soap. xop. XOPDeseri al i zer;

/**

* The MrOvservl et cl ass provides a HITP Transport nechanism for
* XOP Serialized packets.
* Biju T Mani anpadavat hu
*
/

public class MIOVServl et extends HttpServl et
{
/1 create sone properties and get the default Session
private Properties props;
pri vate Session session;
private M neMessage nessage;
private MmeMiltipart nultipart;
/**
* Initialization
*/

t he

public void init(ServletConfig config) throws ServletException {

super.init(config);
/| create sone properties and get the default Session
props = new Properties();
session = Session. getlnstance(props, null);
set Mai | Cap();

}

/**

* Handl es a POST request froma client. The request is assuned

* to contain a SOAP nessage with the HITP bi ndi ng.
*/
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public void doPost(HttpServl et Request request, HttpServl et Response response)

}

throws Servl et Exception, | OException {
processMessage(request, response);

public void doGet(HttpServl et Request request, HttpServl et Response response)

throws Servl et Exception, |OException {
processMessage(request, response);

}

public byte[] getBodyPartAsByteArray(String cid) throws Messagi ngExcepti on,
| OExcepti on

{

Dat aSour ce dat aSource =

mul ti part. get BodyPart (cid).getDat aHandl er (). get Dat aSour ce();

}

I nput St ream bai s = dat aSour ce. get | nput St ream() ;

byte[] buffer = new byte[1024];

Byt eArrayQut put Stream os = new Byt eArrayCQut put Stream();

int count = O;

while ((count = bais.read(buffer, 0, buffer.length)) > 0)
{

os.wite(buffer, 0, count);

}

return os.toByteArray();

public byte[] getBodyPartAsByteArray(int index) throws Messagi ngException,
| OExcepti on

Dat aSour ce dat aSource =

mul ti part. get BodyPart (i ndex) . get Dat aHandl er () . get Dat aSour ce() ;

}

I nput Stream bai s = dat aSource. getl nput Strean);

byte[] buffer = new byte[1024];

Byt eArrayQut put Stream os = new Byt eArrayCQut put Strean();

int count = O;

while ((count = bais.read(buffer, 0, buffer.length)) > 0)
{

os.wite(buffer, 0, count);

}

return os.toByteArray();

public int getBodyPart Count() throws Messagi ngExcepti on{

}

return multipart.getCount();

public void processMessage(Htt pServl et Request request, HttpServl et Response
response)

throws Servl et Exception, | OException{

try{
nmessage = new M neMessage(session, request.getlnputStream());
nmessage. witeTo(System out);
M meMul tipart nmpart = (M nmeMultipart)nessage. get Content();
String xm = (String)npart.getBodyPart (0).getContent();
/ I Docunent dom = XOPDeseri al i zer. deseri al i ze(nmessage) ;
Systemout. println(xm);
/1 Systemout.println(XM.Utils.getStringFromDocunent (dom);
Docunment dom = XMLUti | s. get Docunent FronStri ng(xm);
SQAPEnvel ope env = SOAPUtI | s. get SOAPEnvel ope(dom ;

/ I debug
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PrintWiter out = response.getWiter();
out.println();

cat ch( Messagi ngExcepti on ne)

{
System out. printl n("Messagi ngException in processMessage:
nme. get Message()) ;
}

}

private static void setMil Cap(){

/1 add handl ers for nmain M ME types

Mai | capCommandMap nt =
(Mai | capConmandMap) ConmandMap. get Def aul t CommandMap() ;

nc. addMai | cap("text/htm ;; x-java-content -
handl er=com sun. mai | . handl ers. text _htm ") ;

nc. addMai | cap("text/xm ;; x-java-content-
handl er=com sun. nai | . handl ers. text _xm ");

nc. addMai | cap(“"text/plain;; x-java-content-
handl er=com sun. nai | . handl ers. text _plain");

nc. addMai | cap("nul tipart/*;; x-java-content-
handl er=com sun. mai | . handl ers. mul ti part_m xed");

nct. addMai | cap(" nessage/ rfc822;; x-java-content -
handl er=com sun. nui | . handl ers. message_r f c822") ;

nc. addMai | cap("image/ gi f;; x-java-content -
handl er =com sun. mai | . handl ers. i mage_gi f") ;

nc. addMai | cap("image/j peg;; x-java-content-
handl er=com sun. nai | . handl ers. i mage_j peg");

nc. addMai | cap("application/ xop+xm ;; x-java-content -
handl er=com sun. mai | . handl ers. text _xm");

ComandMap. set Def aul t ConmandMap( nt) ;

}

}

/~k

* File nane : MIOMClient.java

* Created on : April 24, 2005

* Author : Biju T Mani anpadavat hu
*/

package edu. pace. soap. nt om

i mport java.net.URL;

i nport java. net.URLConnecti on;

i nport java.net. Ml for mredURLExcepti on;

i mport java.io.CQutputStream

i nport java.io.l CException;

inport javax.mail.internet.M nmeMessage;
import javax.mail.internet. M meMiltipart;
i mport javax.mail . Session;

i nport edu. pace. soap. xop. XOPSeri al i zer;
i nport edu. pace. util.SCAPUI | s;

i mport edu. pace.util.XMUtils;

i mport java.io.lnputStream

i nport javax.xm .soap. SOAPBody;

i mport javax.xm .soap. SOAPEnvel ope;

i nport javax.xm .soap. SOAPBodyEl enent ;

i nport javax.xm .soap. SOAPEl enment ;
import java.util.Properties;

i mport org.w3c.dom Docunent ;

i nport java.io.BufferedReader;
i mport java.io.lnputStreanReader;

+
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public class Mrovd i ent{
public static void main(String[] args) {
try {

URL url = new URL("http://127.0.0.1: 8080/ ntonm servl et/ MTOVBervlet");

URLConnecti on conn = url.openConnection();
conn. set DoQut put (true);

Qut put St ream out = conn. get Qut put St reamn() ;
writeM neMessage(out);

out.flush();

out.close();

I nput Stream in = conn. get | nput Stream() ;
[ /readM nmeMessage(in);

} catch (Mal fornmedURLException e) {

System out. println("MalfornmedURLException in main: "+ e.getMessage());

} /1 end of try-catch
catch (1 OException e) {

Systemout.println("l CException in main: "+ e.get Message());

e.printStackTrace();
} /1 end of try-catch
catch (Exception e) {

Systemout. println("Exception in main: "+ e.getMssage());

} /1 end of try-catch

} // end of main()

public static void witeM neMessage(Qut put Streamout) throws Exception

SQAPEnvel ope env = SOAPUt i | s. get SOAPEnvel ope();
SOAPBody body = env. get Body();
SQAPBodyEl enent data =

body. addBodyEl enent (env. creat eNanme("data","n', "http://ww. w3. org/biju"));

SOAPEl erent  phot o = dat a. addChi | dEl emrent ( " phot 0", " ni") ;

phot 0. addAttri but e(env. creat eName(" cont ent Type", "xm m ne", "http://ww. w3.

or g/ 2004/ 06/ xm m me") , "i mage/ png");
phot 0. addText Node("/ aWKKapGGy Q=") ;
SQAPEI emrent si g = data. addChi | dEl ement ("sig","ni');

si g. addAttri but e(env. creat eName(" cont ent Type", "xm m ne", "http:// ww. w3. or

g/ 2004/ 06/ xm mi me"), "appl i cati on/ pkcs7-si gnature");
si g. addText Node(" Faa7vRG 2VQ=") ;

XOPSeri al i zer.serialize(env, out);

}

public static void readM meMessage(l nput Stream in) throws Exception{

Properties props = new Properties();

Sessi on session = Session. getlnstance(props, null);
M neMessage message = new M nmeMessage(session,in);
message. witeTo(System out);

MmeMul tipart multipart = (M neMiltipart)nmessage. get Content();
String xm = (String)multipart.getBodyPart(0).getContent();

Document dom = XMLUti | s. get Docunent FronStri ng(xm ) ;
SCQAPEnvel ope env = SOAPUtIi | s. get SOAPEnvel ope(dom ;
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Package edu.pace.soap.logger
/*

* Fil eNanme: Bi naryLogHandl er.java

* Created on Apr 30, 2005

* Author : Biju T Mani anpadavat hu

*/
package edu. pace. soap. | ogger;

inmport java.io.FileQutputStream
inmport java.io.lOException;

inmport java.util.logging. LogManager;
inmport java.util.logging. Handl er;
inmport java.util.logging.Level;

i mport edu. pace. util.ByteVector;

*

/
The <tt>Bi naryLogHandl er</tt> wites to the specified log file,
whi ch can be configured through the properties file, or defaults to
the binarylog.log file
<p>
The <tt>LogRecordBi naryFormatter</tt> class is used for formatting the
LogRecords to the binary format before persisting to the file.
<p>
<b>Confi guration: </ b>
By default each <tt>BinaryLogHandler</tt> is initialized using
the followi ng <tt>LogManager </tt> configuration properties. |If
properties are not defined (or have invalid values) then the specified
default values are used.
<ul >
<li> edu. pace. soap. | ogger . Bi naryLogHandl er. | evel

specifies the default level for the <tt>Handler</tt>

(defaults to <tt>java.util.logging.Level.ALL</tt>).
<li> edu. pace. soap. | ogger. Bi naryLogHandl er.fil e

specifies a nane for the output file.

(defaults to "binarylog.log").
<li> comibm | ogging.icl.OD MessageLogHandl er. append

speci fies whether the Fil eHandl er shoul d append onto

any existing files (defaults to false).

</ ul >
<p>
<p>
@ut hor Biju T Mani anpadavat hu

L R T T T R R T I S T T T T T R N I T T

*/
public class BinaryLogHandl er ext ends Handl er{
private String fil eNaneg;
private FileQutputStream fos;
private bool ean append;
private static final String DEFAULT_LOG FILE = "binaryl og.log";

private LogRecordBi naryFormatter formatter = new LogRecordBi naryFornmatter();
/**

* Create a <tt>BinaryLogHandl er</tt>, using only <tt>LogManager</tt>

* properties (or their defaults).

*

@hrows | OException if we are unable to connect to the FileCutputStream

*/

public BinaryLogHandl er () throws | OException{

configure();

if (this.fileName == null || this.fileNane.length() == 0) {
this.fileName = DEFAULT_LOG FI LE;

}
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try{
configureCQutputStrean(this.fileNane,this.append);
} catch (1 OException ioe) {

Systemerr.println("BinaryLogHandl er: failed to open Fil eQutputStream

with* + this.fileNane + "," + this.append);
throw i oe;

}
}
/**
* Construct a <tt>BinaryLogHandl er</tt> using a specified
* fileNanme and append property.
*
* The <tt>Bi naryLogHandl er</tt> is configured based on
* <tt>LogManager </tt> properties (or their default values) except that
* the given log fileNanme and bool ean append argunents are used.
*
* @aramfil eNane target log file.
* @aramappend append to logfile or not.
*
*

@ hrows |1 egal Argunent Exception if fileNane is invalid.
@hrows | OException if we are unable to connect to the Fil eQutput Stream

*

*/
public BinaryLogHandl er (String fil eName, bool ean append) throws
| OExcept i on{

configure();
this.fileName = fil eName;
this. append = append;
configureQut put Stream(this.fil eNanme, this.append);

}

/**

* Close this output stream

*

*/
public synchroni zed void close(){
flush();
if (fos I'=null) {
try {
fos. close();
} catch (1 Oexception ix) {
/1 drop through.
}
fos = null;
}
/**

* Format and publish a <tt>LogRecord</tt>.
*

* @aram record description of the |og event
*/
public synchroni zed voi d publish(java.util.logging. LogRecord record) {
if (!isLoggabl e(record)) {
return;

}
try{
/[11f the ByteVector object received is not null, then wite the
//valid bytes in it to the outputstream
Byt eVector bytes = formatter. getBi naryRecord(record);
if(bytes !'= null)
fos.write(bytes. getValidData());
}catch(Exception e){
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/1 drop through

}
flush();
}
/**
* Flush any buffered nessages.
*/
public synchronized void flush() {
if (fos I'=null) {
try {
fos.flush();
} catch (I OException ex) {
//drop through
}
}
}

private void configure(){
LogManager nmnager = LogManager. get LogManager ();
String cnane = Bi narylLogHandl er.cl ass. get Nane();
set Level (confi gureLevel (nanager. get Property(cnane +".level")));
this.fil eNanme = nanager. get Property(cnane +".fileNane");
Systemout.println("FileNane: " + fileNane);
thi s. append = confi gur eBool ean( manager. get Property(cnanme +".append"));

}

private bool ean configureBool ean(String bool Val ue) {
i f((bool Value == null) || (bool Value.length() == 0) ||
"fal se". equal sl gnoreCase(bool Val ue)) {
return fal se;

el se{
return true;
}
}
private void configureCQutputStream(String fileName, bool ean append) throws
| OExcept i on{
if((fileName == null)|]| fileName.length() == 0){
throw new |11 egal Argunment Exception("Null file nane: " + fileNange);
}
this.fos = new Fil eQut put Strean(fil eNane, append);
}
private Level configureLevel (String |evel)
{
Level defaultlLevel = Level.ALL;
if(level = null)
{
try
defaul t Level = Level . parse(level);
cat ch( Exception e)
[1if an exception is thrown fall back to Level.ALL
}
return defaul tLevel;
}
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/**

* Fil eNane: LogRecordBi naryFormatter.java
* Created on April 27, 2005

* Author: Biju T Mani anpadavat hu

*/

package edu. pace. soap. | ogger;

inmport java.io.PrintWiter;

inmport java.io.StringWiter;

inmport java.util.Locale;

inmport java.util.M ssingResourceException;
inmport java.util.ResourceBundl e;

inport edu.pace.util.ByteVector;

/**

* The LogRecordBi naryFormatter class, converts the LogRecord into a
* byte array. This byte array is persisted to the log repository. The
* binary | ogs are read back and returned as byte array type to the

* requesting appliction

*@uthor Biju T Mani anmpadavat hu

*/

public class LogRecordBi naryFornatter {

/1 debugFl ag is used for testing purpose now. SHOULD be REMOVED
/I before production release. Along with the debug nethods.
private bool ean debugFl ag = fal se;

/**
* Format the given LogRecord to the binary XMFFor mat
@aramrecord LogRecord the log record to be formatted
* @eturn String a formatted | og record
*/
public synchroni zed Byt eVector getBinaryRecord(
java.util.logging. LogRecord record) {
Byt eVect or byteVector = new ByteVector();
try {
f or mat LogRecor d( byt eVect or, record);
} catch (Exception e) {
return null;
/1 Do Not hi ng

debug("Byte Array data | ength before return", byteVector.data.length);
debug("Byte Array valid characters |ength", byteVector.!|ength);
return byteVector;

}

/**
*
*  @ar am byt eVect or
* @aramrecord
* @ hrows
*/
private void formatLogRecord(
Byt eVect or byt eVect or,
java.util .l ogging. LogRecord record)
t hrows Exception{
byte[] filler = new byte[4];
byt eVector. putByteArray(filler,0,0,filler.length);
/1jdk log record
byt eVect or . dat a[ 0]
byt eVect or . dat a[ 1]

0; //to be filled
0; //to be filled
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byteVector.data[2] = 0; //to be filled
byteVector.data[3] = 0; //to be filled
[ e | DENTI FI CATI ON SECTI ON BEGI N -------
/Iwite the |evel
byt eVect or. put I nt (record. get Level ().intValue());
/lwite the tine
byt eVect or. put Long(record.getM11lis());
//wite source class nane
byt eVect or . put Char s(record. get Sour ceCl assNane()) ;
//wite source nethod nane
byt eVect or. put Char s(record. get Sour ceMet hodNane() ) ;
//wite | ogger nane
byt eVect or. put Char s(record. get Logger Nane()) ;
/Iwite thread id
byt eVect or. putlnt(record. get Threadl X)) ;
/lwite sequence nunber
byt eVect or. put Long(record. get SequenceNurber ());
N | DENTI FI CATI ON SECTI ON END- - - - - - -

N LR MESSAGE SECTION BEG N-------

/I creat eMessageSect i on(byteVector, record);

/lwite the raw nmessage String

debug(" Message", record. get Message());

debug(" Message | ength", record. get Message().length());
byt eVect or . put Char s(recor d. get Message());

/lwite the resource bundl e nane
String resourceBundl eNane = "";
resour ceBundl eNane = record. get Resour ceBundl eNane() ;

debug(" Resour ceBundl e Nane", resourceBundl eNane);
if (resourceBundl eName !'= null) {

debug(" Resour ceBundl e nane | ength", resourceBundl eNane. | ength());

}

byt eVect or . put Char s(r esour ceBundl eNane) ;

A EEEEET T VESSAGE SECTION END--------------
R e LOCALI ZED MESSAGE SECTION BEG N ------

// createLocal i zedMessageSecti on( byt eVector, record);

R PARAMETER SECTION BEGIN----------
hj ect[] paranms = record. get Paraneters();
Throwabl e thrown = record. get Thrown();
int paramlfype = 10; //XMF10PTY = 10
byt eVect or . put Short (0);
/1A JDK LogRecord will not have both Object paraneters and
/1 Throwabl e type. So it is either one of these
if (paranms !'= null) {
[lwite Object type, XMF1OPTY = 10
byt eVect or. put Short (10);
//convert the Ohject to a String
StringBuffer objectString = new StringBuffer();
arrayToString(record. get Paraneters(), objectString);
[/wite the Object String
byt eVect or . put Chars(obj ect String.toString());

else if (throwmn !'=null) {
/Iwite Thrown type, XMF1O0PTY = 9
byt eVect or . put Short (9);
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//convert the throwable type to a String

StringWiter stringwiter = new StringWiter();
PrintWiter printwiter = new PrintWiter(stringwiter);
Thr owabl e t hrowabl e = record. get Thrown();

throwabl e. print StackTrace(printwiter);

/Iwite the Throwable String

byt eVector. put Chars(stringwiter.toString());

}
N TR R PP PARAMETER SECTI ON END------------
//Finally now fill the RDWas an int

/I XMF10LEN = | ength of byteVector
int XMF1OLEN = byteVector. | ength;

byt eVect or. dat a[ 0]
byt eVect or . dat a[ 1]

(byte) ((XMF1OLEN >>> 24) & OxFF);

(byte) ((XMF1OLEN >>> 16) & OxFF);
byt eVect or . dat a[ 2] (byte) ((XMF1OLEN >>> 8) & OxFF);
byt eVect or . dat a[ 3] (byte) ((XMF1OLEN >>> 0) & OxFF);
debug(" XMF10LEN', | nteger.toBinaryString(XMF1OLEN));
debug("record length ", XMF10LEN);

[/return

* record

*/
private void createlLocal i zedMessageSecti on(
Byt eVect or byt eVect or,
java. util .l oggi ng. LogRecord record) {
/lwite the current default locale string
debug("Local enane", Local e.getDefault().toString());
debug("Local enane | ength", Locale.getDefault().toString().length());
byt eVect or. put Chars(Local e. getDefault().toString());

//wite the localized and formatted nessage
debug("Local i zed Message", getlLocalizedMessage(record));
debug("Local i zed Message | ength", getLocalizedMessage(record).|length())

byt eVect or. put Char s(get Local i zedMessage(record));

/lreturn
}
/**
* par ans
* buf f
*/
private void arrayToString(CObject[] parans, StringBuffer buff){
if(paranms !'= null){
int paransLen = paramns.|ength;
for(int i = 0; i < paranslLen; i++){
buf f. append( " <OBJECT>");
buf f . append(parans[i].toString());
buf f . append( " </ OBJECT>");
}
}
/**
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@aramrecord
* @eturn String

*/
private String getlLocalizedMessage(java.util.logging. LogRecord record) {

String localizedMsg = record. get Message() ;
Resour ceBundl e rBundl e = nul | ;

/*
try {
rBundl e =
Resour ceBundl e. get Bundl e(
i cl Record. get MessageResour ceBundl eNane(),
get Local e(i cl Record. get MessagelLocal e()));
} catch (M ssingResourceException e) {
/le.printStackTrace();
}
*/

rBundl e = record. get Resour ceBundl e();

if (rBundle '=null) {
try {
| ocali zedMsg = rBundl e. get String(l ocal i zedMsg);
} catch (M ssingResourceException nre) {
/11 ocalizedMsg;

}
}
try {
Coj ect[] parans = record. get Paraneters();
if ((params == null) || parans.length == 0) {

/1 No Parameters return the |ocalizedMsg
return | ocalizedMsg;

}

if (localizedMsg.indexCOF("{0") >= 0) {
return java.text.MessageFormat.format(localizedMsg, parans);

return | ocalizedMsg;
} catch (Exception e) {
return | ocalizedMsg;

}
}
/**
* Private nmethod to create Local e object fromthe Locale String
* Exanples: "en", "en_US', "_US', "en_US WN', "de_ POSIX', "fr__MAC

* @aram String
* @eturn Local e
*/
private Local e getLocale(String locString) {
String | anguage = "";
String country
String variant
int i =0;
int begi nl ndex 0;
int length = locString.length();

while ((i < length) && (isLetter(locString.charAt(i))))
i ++;
| anguage = |l ocString. substring(0, i);
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if ((i <length) & & locString.charAt(i) =="'_")
i ++;

begi nl ndex = i;
while ((i < length) && (isLetter(locString.charAt(i))))

i ++;

country = locString. substring(beginlndex, i);

if ((i <length) & locString.charAt(i) =="_")
i ++;

begi nl ndex = i;

while ((i < length) && (isLetter(locString.charAt(i))))
i ++;

variant = |l ocString. substring(beginlndex, i);

return new Local e(l anguage, country, variant);

}
/**

* Private utility nethod to help the getlLocal e net hod.
* This method returns true if the argunent is an al phabet

*

* @ar am char
* @eturn bool ean

*/
private bool ean isLetter(char c) {
return (‘a' <=c¢c && c <="2") || (A <=c && c <="'272);
}
/**

* Private debug met hod
*  @aramnsg
* @aramstr
*/
private void debug(String nmsg, String str) {
if (debugFl ag)
Systemout.printin(msg + " =" + str);

}
/**
* Private debug met hod
*  @aramnsg
* @arami
*/
private void debug(String nmsg, int i) {
if (debugFl ag)
Systemout.println(neg + " " +i + " =" + Integer.toHexString(i));
}
/**
* Private debug met hod
*  @ar am nmsg
* @araml
*/
private void debug(String nmsg, long I') {
if (debugFl ag)
Systemout.printin(msg +" " +1 + " =" + Long.toHexString(l));
}

/**

* Private debug met hod



*  @ar am nsg

* @arams

*/

private void debug(String nmsg, short s) {
if (debugFl ag)
Systemout.printin(nmsg +" " +s +" =" + Integer.toHexString(s));

}

/**

* Private debug net hod
*  @ar am nsg

* @aramb

*/

private void debug(String nmsg, byte b) {
if (debugFl ag)
Systemout.printin(nmsg +" " + b +" =" + Integer.toHexString(h));

}

/*
* Fi | eNane:

* Aut hor
*/

LogRecor dReader . j ava
* Created on April 28, 2005
Biju T Mani anpadavat hu

package edu. pace. soap. | ogger;

/**

* @uthor Biju T Mani anpadavat hu

*/

inport java.
inmport java.
inport java.
inport java.
inmport java.
import java.
inport java.
inmport java.
import java.
inmport java.
import java.
inmport java.
inport java.
inport java.
inmport java.

/**

0ooo0oo0o0oO

File;

. Fil el nput Stream
. Fi l eCut put Stream
0.

| OException;

util. Cal endar;

util.

util.logging. Level;
util.ResourceBundl e;
util.Local e;
util.Vector;
util.Enuneration;

util.

. Byt eArrayl nput St ream
. Dat al nput St r eam
. EOFExcepti on;

| oggi ng. LogRecor d;

M ssi ngResour ceExcepti on;

* The LogRecordReader class is responsible for reading the
* binary LogRecord and reconstituting the LogRecord object.

*

* @uthor Biju T Mani anpadavat hu

*/

public class LogRecordReader {

//fis is used to read the binary input stream
private FilelnputStreamfis;

/ldataStreamis plugged to the fis,

private Datal nput Stream dat aStream

private String LOG FILE NAME = "| ogRecord. | 0g";
/] debugFl ag is used for testing purpose now. SHOULD be REMOVED

/I before production rel ease.
private bool ean debugFl ag = fal se;

Al ong with the debug net hods.

to nake use to the utility read methods
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private Local e | ocal eName = Local e. getDefaul t();

/**

* default constructor
*

*/
publi ¢ LogRecordReader (){
try{
File logFile = new Fil e(LOG_FI LE_NAME) ;
debug("File length =", logFile.length());

fis = new Fil el nputStrean(l ogFile);

dat aStream = new Dat al nput Stream(fi s);
}catch( | OException ioe){

Systemout.printIn("Error initilaizing the files " +

. get Message());

i oe.printStackTrace();

}
}

/**

* Constructor which takes in the fileName as a String and creates
* the binary data streamfromthe file

*/
public LogRecordReader (String fil eNane) {
try{
File logFile = new File(fil eNange);
debug("File length =", logFile.length());

fis = new Fil el nput Strean(!l ogFile);
dat aStream = new Dat al nput Stream(fi s);
}catch(| OException ioe){
Systemout.printIn("Error initilaizing the files " +

. get Message());

i oe.printStackTrace();

}
}

/**
* Constructor which takes a byte array paraneter and creates
* the binary data streamfromit.
*/
public LogRecordReader (byte[] data, String |ocale){
set Local e(l ocal e) ;
Byt eArrayl nput Stream bais = new Byt eArrayl nput Strean(data);
dat aStream = new Dat al nput Strean( bai s) ;
}
/**
* Sets the locale for this reader. The paraneter string should be
* of the format xx_YY, where xx is the two letter code for the
* | anguage and YY is the two letter code for the Country.
*/
public void setLocal e(String | ocale){
| ocal eNane = new Local e(l ocal €);
}

/**
* Returns the |ocale object for this reader.
*
/
public Local e getLocal e(){
return | ocal eNane;

}

/**
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* Main net hod.
* @param ar gs
*/
public static void main(String [] args){
LogRecor dReader reader = new LogRecor dReader ();
if(args.length = 0)
reader. set Local e(args[ 0] . t oUpper Case());

Vector v = reader.readlLogRecord();
Enurerati on enum = v. el enents();
for(; enum hasMoreEl ement s() ;)
reader. print LogRecord("", (LogRecor d) enum next El ement ());
}

/**

* This method reads the | nputStream and converts the byte array
* to a LogRecord. The converted LogRecords are added to a Vector
* and the vector is returned.
*
*/
public Vector readLogRecord(){

int recordLength = O;

Vector records = new Vector();

try{

whil e(dataStream available() !'= 0 ){
/lread the record length
recordLength = dataStreamreadlnt();
debug("recordLength = ", recordLength);
/lcreate a buffer to hold the record.
//the buffer length is (recordLength - 4)
/Iwhere the 4 bytes (bytes to hold an int = 4)
/lsubtracted fromthe
//recordLength is the val ue
/1 of recordLength which we read above.
byte[] buffer = new byte[recordLength - 4];
//copy the binary record content to the buffer
dat aSt ream read(buffer);
/lcreate a new in nmenory dataStream containing the
/lcontent of the buffer
//TODO Can i reuse the dataStream
debug("byte[] buffer.length " , buffer.length);

Byt eArrayl nput Stream bais = new Byt eArrayl nput Strean(buffer);

Dat al nput St r eam dat aSt r eam = new Dat al nput St r ean( bai s) ;

/lrecreate the LogRecord
LogRecord record = readRecord(dataStreamn;

records. addEl emrent (record);

}cat%:h( EOFExcepti on eof) {
Systemout. println("ECF Exception " + eof.get Message());
eof . print StackTrace();

}catch( | OException ioe){
Systemout.println("l O Exception " + ioe.getMessage());
i oe. printStackTrace();

}cat ch(Exception e){
Systemout. println("Exception " + e.getMessage());
e.printStackTrace();

return records;
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*

Private hel per method which does the work of reading and converting

byte array to a LogRecord.
dis

sb

/

* % F F F F

* | OExcepti on
*/
private LogRecord readRecord(Datal nputStreamdis) throws | OException{
if(dis == null){
debug("dis is null", 0);

debug("i nsi de readRecord ", 1);
int level Value = dis.readlnt();

debug("l evel Value = ", |evel Val ue);
Level |evel = getlLevel (Ievel Val ue);
LogRecord | ogRecord = new LogRecord(level ,"");

debug("i nsi de readRecord ", 1);

| ogRecord. setM I 1is(dis.readlLong());

| ogRecor d. set Sour ceCl assNanme(readString(dis));
| ogRecor d. set Sour ceMet hodNane(readString(dis));
| ogRecord. set Logger Nane(readString(dis));

| ogRecor d. set Threadl D(di s.readlnt());

| ogRecor d. set SequenceNunber (di s. readLong());

| ogRecor d. set Message(readString(dis));

String rbNanme = readString(dis);

| ogRecor d. set Resour ceBundl eNanme( r bNane) ;
deb?g(" Resour ceBundl e nane: ", rbNamne);

try

| ogRecor d. set Resour ceBundl e( Resour ceBundl e. get Bundl e(r bNane, | ocal eNane) ) ;
}cat ch(M ssi ngResour ceException nre){

Systemout. println("M ssing Resource Exception");
}

//doesn't matter whether paraneter or throwable, both are strings
short paranType = dis.readShort();

i f(paranifype == 9 || paranfType == 10){
oject[] parans = { readString(dis)};
| ogRecor d. set Par anet er s( par ans) ;

print LogRecord("The LogRecord read: ",|ogRecord);
}
return | ogRecord;
}
/**
* dis
*
* | OException

*/
private String readString(Datal nputStream dis) throws | CExcepti on{
int length = dis.readUnsi gnedShort();
debug("Strlen", |ength);
String readString = dis.readUTF();
debug("String read", readString);
return readString;

}

private Level getlLevel (int value){
swi t ch(val ue){
case | nteger. MAX VALUE:
return Level . OFF;
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case 1000:
return Level . SEVERE;

case 900:

return Level . WARNI NG,
case 800:

return Level .| NFQ
case 700:

return Level . CONFI G
case 500:

return Level . FI NE;
case 400:

return Level . Fl NER;
case 300:

return Level . Fl NEST,;
case Integer. M N_VALUE:
return Level . ALL;

return null;
}
/**
* Print LogRecord nethod
* | ogRecord
* I'TBg

*/

public void printLogRecord(String nsg, LogRecord | ogRecord){
System out. printl n("================= | ogRecor d ================"
Systemout. println(mnmsg);
Systemout. println(l ogRecord.getMIlis());
Systemout. println(l ogRecord. getLevel ().toString());
System out . println(l ogRecord. get SourceC assNane());
System out . printl n(l ogRecor d. get Sour ceMet hodNane() ) ;
System out. println(l ogRecord. get Logger Nanme());
System out. println(l ogRecord. get Threadl D());
System out . printl n(l ogRecord. get SequenceNumnber ());
String nsgKey = | ogRecord. get Message();
System out . pri ntl n(nsgKey) ;
String rbName = | ogRecor d. get Resour ceBundl eNane() ;
System out . printl n(rbNane);

Resour ceBundl e rBundl e = | ogRecor d. get Resour ceBundl e() ;
System out. println(rBundl e. get String(nsgKey));
oj ect[] params = | ogRecord. get Paraneters();
if(parans !'= null)
Systemout. println(parans[0]);
a/st em out . pr| nt | n( R ] LogRecor d ================"
}
/**
* Private debug net hod
* rng
* str

*/
voi d debug(String nsg, String str){
i f (debugFl ag)

Systemout.printin(msg + " =" + str);
}
/**
* Private debug method
* rng

* i
*/
private void debug(String nmsg, int i){



i f (debugFl ag)

Systemout.println(nmeg +" " +i + " =" + Integer.toHexString(i));
}
/**
Private debug met hod
neg
* I
*/

private void debug(String nmsg, long I){
i f (debugFl ag)

Systemout.printin(mg +" " +1 + " =" + Long.toHexString(l));
}
/**
Private debug mnet hod
neg
s
*/

private void debug(String nmsg, short s){
i f (debugFl ag)

Systemout.println(neg +" " +s + " =" + Integer.toHexString(s));
}
/**
Private debug met hod
neg
* b
*/

private void debug(String nmsg, byte b){
i f (debugFl ag)
Systemout.printin(neg +" " + b +" =" + Integer.toHexString(b));

}
/*
* File name : MIOMLogger Servl et.]ava
* Created on : May 1, 2005

* Author : Biju T Mani anpadavat hu

*/

package edu. pace. soap. | ogger;

inport javax.servlet.http. HtpServlet;

i nport javax.servlet.http. HtpServl et Request;
i mport javax.servlet.http. HttpServl et Response;
i nport javax.servl et. Servl et Config;

i nport javax.servlet. Servl et Excepti on;

import javax.mail.internet.M nmeMessage;
inmport javax.mail.internet.M meMiltipart;
inport javax.mail.internet.M meBodyPart;

i nport javax.mail.Session;

i mport javax.mail.Messagi ngExcepti on;
i nport javax.xmnl .soap. SOAPEnvel ope;

i nport javax.xm .soap. SOAPEl enment ;

i mport javax.xm .soap. SOAPExcepti on;
inport java.util.Properties;

i mport java.io.l OException;

i nport javax. activation. Dat aSource;
inmport java.io.PrintWiter;

inport java.io.lnputStream

inport java.io.FilelnputStream

import java.io.ByteArrayQut put St ream
i nport org.w3c. dom Docunent ;
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i nport javax.activation. Mai | capCommandMap;
i nport javax.activation. CormandMap;

i nport edu. pace. util.SOAPU I | s;

i nport edu. pace.util.XM.Uils;

i nport edu. pace. soap. xop. XOPDeseri al i zer;

i nport edu. pace. soap. xop. XOPSeri al i zer;
inmport java.util.lterator;

i mport javax.xm . soap. Nane;

i mport javax.xm .soap. SOAPBody;

i nport org.apache. axi s. message. Pr ef i xedQ\ane;
i nport javax.activation. CoomandMap;

i mport javax.activation. Mai | capComuandMap;
i nport java.io.QutputStream

inport java.io.File;

The MrOVServl et class provides a HITP Transport nechanism for the
* XOP Serialized packets.
* Biju T Mani anpadavat hu

public class MIOMLogger Servl et extends H t pServl et
{

/1 create sone properties and get the default Session
private Properties props;
private Session session;
private M neMessage nessage;
private MmeMiltipart nultipart;
/**
* |nitialization
*/
public void init(ServletConfig config) throws ServletException {
super.init(config);
/| create sone properties and get the default Session
props = new Properties();
session = Session. getlnstance(props, null);

}

/**
* Handl es a POST request froma client. The request is assuned
* to contain a SOAP nessage with the HITP bi ndi ng.
*/
public void doPost(HtpServl et Request request, HttpServl et Response response)
throws Servl et Exception, | OException {
processMessage(request, response);

}

public void doGet (HttpServl et Request request, HttpServl et Response response)
throws Servl et Exception, | OException {
processMessage(request, response);

}

public byte[] getBodyPartAsByteArray(String cid) throws Messagi ngExcepti on,
| OExcepti on

{
Dat aSour ce dataSource =
mul ti part. get BodyPart (cid). get Dat aHandl er (). get Dat aSour ce() ;

I nput St ream bai s = dat aSour ce. get | nput St ream() ;

byte[] buffer = new byte[1024];

Byt eArrayQut put Stream os = new Byt eArrayCQut put Stream() ;

int count = O;

while ((count = bais.read(buffer, 0, buffer.length)) > 0)
{
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os.wite(buffer, 0, count);

}

return os.toByteArray();
}

public byte[] getBodyPartAsByteArray(int index) throws Messagi ngException,
| OExcepti on

Dat aSour ce dat aSource =
mul tipart.get BodyPart (i ndex). get Dat aHandl er (). get Dat aSour ce() ;
I nput St ream bai s = dat aSour ce. get | nput Stream() ;
byte[] buffer = new byte[1024];
Byt eArrayQut put Stream os = new Byt eArrayQut put Stream() ;
int count = O;
while ((count = bais.read(buffer, 0, buffer.length)) > 0)
{

os.wite(buffer, 0, count);

}

return os.toByteArray();
}

public int getBodyPart Count() throws Messagi nhgExcepti on{
return multipart.getCount();

}
public void processMessage( Htt pServl et Request request, HtpServl et Response
response)
throws Servl et Exception, | OException{
try{
set Mai | Cap();

message = new M neMessage(session, request.getlnputStream));
/I message. writeTo(System out);

M meMil tipart npart = (M nmeMiltipart)nmessage. get Content();
String xml = (String)npart.getBodyPart (0).getContent();
Docunent dom = XMLUti | s. get Document FronString(xm );

SQAPEnvel ope env = SOAPUtI | s. get SOAPEnvel ope(dom ;

Qut put St ream out = response. get Qut put Strean();
i f (i sReadRecor dRequest (env)){
readRecor dResponse(out) ;

}

}
cat ch( Messagi ngExcepti on ne)

System out. println("Messagi ngException in processMessage: " +
ne. get Message());

}
cat ch( SOAPExcepti on se)

System out. printl n("SOAPExcepti on in processMessage: " +
se. get Message());
}

cat ch( Exception e)

Systemout. println("Exception in processMessage: " +
e. get Message());
}

}

private bool ean i sReadRecor dRequest ( SOAPEnvel ope env) throws SOAPException
{
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SCQAPBody body = env. get Body();
Name readRecord = new
Prefi xed@Q\arme("http://1 ogger. soap. pace. edu”, "readRecord","intf");
Iterator iter = body. get Chil dEl ement s(readRecord);
SQAPEl ement  request = nul | ;
if(iter.hasNext())
return true;

return fal se;

}

private void readRecor dResponse( Qut put Stream out)
t hrows SOAPException, Messagi ngException, | OException{
SQAPEnvel ope env = SOAPUt i | s. get SOAPEnvel ope();
SCAPBody body = env. get Body();
Name readRecor dResponse = new

Prefi xed@Q\anme("http://1 ogger. soap. pace. edu”, "readRecor dResponse", "intf");

SQAPEl erent response = body. addBodyEl enent (r eadRecor dRes ponse) ;
XOPSerializer xopSerializer = new XOPSeri alizer();
String cid = xopSerializer.insertlncludeEl enent (response);
byte[] data = getlLogStream();
xopSeri al i zer. addM nmeBodyPart (dat a, "appl i cati on/ | ogbDat a", ci d) ;
xopSeri alizer.finish(env);
xopSerializer.witeTo(out);
/I xopSerializer.witeTo(Systemout);

}

private byte[] getLogStrean(){
String fileName = "l ogRecord. | o0g";
File file = new File("l ogRecord.|o0g");
Systemout.println(file.getAbsolutePath());
Byt eArrayQut put Stream os = new Byt eArrayCQut put Strean();

try{
FilelnputStreamfis = new Fil el nput Strean(fil eNane);

int count;
byte[] buffer

new byt e[ 1024];

while ((count = fis.read(buffer, O, buffer.length)) > 0) {
os.wite(buffer, 0, count);

}
}cat ch( Exception e){
Systemout. println("Exception while reading | ogStream " +
e. get Message());
}

return os.toByteArray();
}

private static void setMil Cap(){

/1 add handlers for main M ME types

Mai | capConmandMap nt =
(Mai | capComuandMap) Comrand Map. get Def aul t CommandMap() ;

nc. addMai | cap("text/htm ;; x-java-content -
handl er=com sun. nui | . handl ers. text _htm ") ;

nc. addMai | cap("text/xm ;; x-java-content-
handl er =com sun. mai | . handl ers. text _xm ");

nc. addMai | cap("text/plain;; x-java-content-
handl er =com sun. nai | . handl ers. text _plain");

nc. addMai | cap("nul tipart/*;; x-java-content-
handl er=com sun. mai | . handl ers. nul ti part _m xed");

nc. addMai | cap(" nessage/ rfc822;; x-java-content -
handl er=com sun. mai | . handl er s. nessage_rf c822") ;
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nc. addMai | cap("image/ gi f;; x-java-content -
handl er=com sun. mai | . handl ers. i nage_gi f") ;

nc. addMai | cap("i mage/j peg;; x-java-content-
handl er=com sun. nai | . handl ers. i nage_j peg");

nc. addMai | cap("application/ xop+xm ;; x-java-content -
handl er =com sun. mai | . handl ers. text _xm ");

CommandMap. set Def aul t CommandMap( nt) ;

}

}

/*

* File nane : MIOVLoggerCient.java
* Created on : May 1, 2005

* Author : Biju T Mani anpadavat hu
*/

package edu. pace. soap. | ogger;

i mport java.net.URL;

i mport java. net.URLConnecti on;

i nport java. net. Mal f ormedURLExcepti on;

i nport java.io.CQutput Stream

i mport java.io.l OException;

i mport javax.mail.internet. M neMessage;
inport javax.pmail.internet. M meMiltipart;
i mport javax.mail . Session;

i nport edu. pace. soap. xop. XOPSeri al i zer;
i nport edu. pace. util.SOAPUI I s;

i nport edu. pace. util. XM.Uils;

i mport java.io.lnputStream

i nport javax.xm .soap. SOAPBody;

i nport javax.xm .soap. SOAPEnvel ope;

i mport javax.xm .soap. SOAPBodyEl enent ;

i nport javax.xm .soap. SOAPEl enent ;

i nport javax.xnl .soap. Name;

i nport org. apache. axi s. nessage. Pr ef i xedQ\ane;
import java.util.Properties;

inmport java.util.lterator;

i nport javax. activation. Dat aSource;

i mport org.w3c. dom Docunent ;

i nport java.io.ByteArrayQut put Stream
inport java.util.Vector;

import java.util.Enuneration;

import java.util.logging. LogRecord;

i nport java.io.BufferedReader;

i mport java.io.lnputStreanReader;

i nport javax.activation. Mai | capComandMap;
i nport javax.activation. CoomandMap;
import java.util.Locale;

public class MIOMLoggerd i ent{
public static void main(String[] args) {
try {
String locale = Local e.getDefault().toString();
if(args.length !'= 0)
| ocal e = args[0];
set Mai | Cap();
URL url = new
URL("http://127.0.0.1:8080/1 ogger/servl et/ MTOM_ogger Servl et");

URLConnecti on conn = url.openConnection();
conn. set DoQut put (true);

Qut put Stream out = conn. get Cut put Strean();
witeM neMessage(out);



out. flush();

out.close();

InputStream in = conn. getlnputStrean();
readM neMessage(in, | ocal e);

in.close();

} catch (Mal formedURLException e) {
System out . println("Mal formredURLException in main: "+ e.getMessage());
} /1 end of try-catch
catch (1 OException e) {
Systemout.println("l CException in main: "+ e.getMessage());
e.printStackTrace();
} // end of try-catch
catch (Exception e) {
Systemout. println("Exception in nain: "+ e.getMessage());
e.printStackTrace();
} // end of try-catch

} /7 end of nmain()

public static void witeM neMessage( Qut put St ream out)
throws Exception{
SQAPEnvel ope env = SOAPUt i | s. get SOAPEnvel ope();
SCAPBody body = env. get Body();
SCAPBodyEl enent data =
body. addBodyEl enent (env. creat eNanme("readRecord","intf","http://1 ogger. soap. pace
.edu"));
XOPSeri al i zer.serialize(env, out);
}

public static void readM meMessage(lnputStreamin, String |ocale)
throws Exception{
Properties props = new Properties();
Sessi on session = Session. getlnstance(props, null);
M neMessage nessage = new M neMessage(session,in);
MmeMul tipart multipart = (M neMiltipart)nmessage. get Content();
String xm = (String)nultipart.getBodyPart(0).getContent();
Document dom = XM.Util s. get Docunent FronStri ng(xm );
SQAPEnvel ope env = SOAPULI | s. get SOAPEnvel ope(dom ;
SCQAPBody body = env. get Body();
Name readRecor dResponse = new
Prefi xed@Q\anme("http://1 ogger. soap. pace. edu”, "readRecor dResponse", "intf");
Iterator iter = body. get Chil dEl ement s(readRecor dResponse) ;
SOAPEl erent  response = nul |;
if(iter.hasNext()){
response = (SQAPEl enent)iter.next();
}el se{
System out. println("NO LOGRECORDS AVAI LABLE");
}

/llterator iterlnclude =
response. get Chi | dEl ement s( XOPSer i al i zer . xopl ncl ude) ;
Iterator iterlnclude = response. get Chil dEl ements();
SQOAPEl enent i nclude = null ;
i f(iterlnclude. hasNext()){
/1 Systemout. println("HAS | NCLUDE ELEMENT") ;
i nclude = (SQOAPEl enent)iterlnclude. next();
}el sef
System out. println("NO | NCLUDE ELEMENTS");
}Stri ng cid = include.getAttributeVal ue(XOPSerializer. href);
/1 Systemout.printin("CID " + cid);



Dat aSour ce dat aSource =
mul tipart.get BodyPart (cid).get Dat aHandl er (). get Dat aSour ce() ;
I nput St ream bai s = dat aSour ce. get | nput Strean();
byte[] buffer = new byte[1024];
Byt eArrayQut put Stream os = new Byt eArrayCQut put Streamn();
int count = O;
while ((count = bais.read(buffer, 0, buffer.length)) > 0)
{
os.wite(buffer, 0, count);

}

/I pass the Local e paraneter, which is read fromthis clients
/1 command |ine
LogRecor dReader reader = new LogRecor dReader (o0s.toByteArray(), | ocale);

Vector v = reader.readlLogRecord();
Enurerati on enum = v. el enents();
for(; enum hashor eEl ement s() ;)

reader. print LogRecord("", (LogRecor d) enum next El ement ());

private static void setMil Cap(){

/1 add handl ers for nmain M ME types

Mai | capConmandMvap nt =
(Mai | capConmandMap) ConmandMap. get Def aul t CommandMap() ;

nmc. addMai | cap(“"text/htnl;; x-java-content -
handl er=com sun. mai | . handl ers. text _htm ") ;

nc. addMai | cap("text/xm ;; x-java-content-
handl er=com sun. nai | . handl ers. text _xm ");

nc. addMai | cap(“"text/plain;; x-java-content-
handl er=com sun. mai | . handl ers. text_plain");

nc. addMai | cap("nul tipart/*;; x-java-content-
handl er=com sun. mai | . handl ers. mul ti part _m xed");

nc. addMai | cap( " nessage/ rfc822;; x-java-content -
handl er=com sun. nai | . handl ers. message_r f c822") ;

nc. addMai | cap("image/ gi f;; x-java-content -
handl er=com sun. mai | . handl ers. i nage_gi f") ;

nc. addMai | cap("i mage/ j peg;; x-java-content-
handl er=com sun. nai | . handl ers. i mage_j peg");

nc. addMai | cap("application/ xop+xm ;; x-java-content -
handl er=com sun. mai | . handl ers. text _xm");

ComuandMap. set Def aul t ConmandMap( nt) ;

}
}
/~k
* File name : LoggerApplication.java
* Created on : May 1, 2005
* Author : Biju T Mani anpadavat hu
*/

package edu. pace. soap. | ogger;

inport java.util.logging.Logger;

inmport java.util.logging.Level;

/**
* The Logger Application class is a sanple class which creates an instance
* of java.util.logging.Logger and | ogs nessages to that |ogger

*

* @uthor Biju T Mani anpadavat hu



*/

public class LoggerApplication{
private String rbName = "XXX";
private String | ogger Name = "MIOM Logger Application”;
private Logger |ogger;

public Logger Application()({

this. | ogger

}

/**

* Log nmessages to the |ogger

*/

public void | ogMessages() {

= Logger . get Logger (| ogger Nane, r bNane) ;

| ogger .| og(Level . I NFO, " nsgi d-0");
| ogger. | og(Level .| NFQ," msgl d-1");
| ogger. | og(Level .| NFO, "nsgi d-2");
I ogger. 1 og(Level .1 NFOQ "nsgi d-3");
| ogger. |l og(Level .| NFO "nsgi d-4");
I'ogger. | og(Level .| NFQ "msgid-5");
| ogger .| og(Level .| NFO, " nsgi d-6");
| ogger. |l og(Level . I NFO "nsgi d-7");
I'ogger. | og(Level . NFQ "msgid-8");
| ogger .| og(Level .| NFO, " nmsgi d-9");

}

public static void main(String [] args){
Logger Appl i cation app = new Logger Application();
app. | ogMessages() ;

}

| oggi ng. properties
T
# Loggi ng Configuration File

HHHH AR BHBH I HHBH B R A R AR R R R R AR

BRI R S
# d obal properties

HHHBHBHHHHBH B HH B H B BB BB A R AR
handl er s= edu. pace. soap. | ogger . Bi nar yLogHandl| er

# Default gl obal
.level = ALL

| oggi ng | evel.

HHHBHBHHHHHH BB AR R A R A R AR AR
# Handl er specific properties.

# Describes specific configuration info for Handl ers.
B

# default file output
edu. pace. soap. | ogger.
edu. pace. soap. | ogger.

is in user's home directory.
Bi naryLogHandl er.fil eNane = | ogRecord. | og
Bi naryLogHandl er . append = fal se
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Package edu.pace.util

/*

* File nanme : ByteVector.java

* Created on : May 1, 2005

* Author : Biju T Mani anpadavat hu
*/

package edu. pace. util;

/**

* A dynanically extensible array of bytes. This class is roughly

* equivalent to a DataQutputStream on top of a ByteArrayCQut put Stream
* but is nore efficient.

*/

public final class ByteVector {

/**
* The content of this array.
*/

public byte[] data;

/**

* Actual nunber of bytes in this array.
*/

public int Iength;

/**
* Constructs a new {@ink ByteVector ByteVector} with a default initial size.
*/
public ByteVector () {
data = new byte[ 64];
}

/**

* Constructs a new {@ink ByteVector ByteVector} with the given initial size.

* @araminitial Size the initial size of the byte array to be constructed.
*/
public ByteVector (final int initialSize) {
data = new byte[initial Size];
}
/**

* Puts a byte into this byte array. The byte array is automatically
* enlarged if necessary.

* @aram b a byte.
* @eturn this byte array.
*/

public ByteVector putByte (final int b) {
int length = this.|length;
if (length + 1 > data.length) {
enl arge(1);
}
data[ |l engt h++] = (byte)b;
this.length = | ength;
return this;

}

/**
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* Puts a char into this byte vector. The byte vector is automatically
* enlarged if necessary.

*

* @aram c char.

* @eturn ByteVector.

*/

public ByteVector putChar (final char c) {
int length = this.|ength;
if (length + 2 > data.length) {
enl arge(2);

%:)yte[] data = this.data;

data[l ength++] = (byte)(c >>> 8);
data[ | engt h++] = (byte)(c >>> 0);
this.length = |l ength;

return this;

}
/

*

Puts a short into this byte array. The byte array is automatically
enl arged if necessary.

* % % F F

@aram s a short.
* @eturn this byte array.

*/

public ByteVector putShort (final int s) {
int length = this.|ength;
if (length + 2 > data.length) {
enl arge(2);

byte[] data = this.data;

data[l ength++] = (byte)(s >>> 8);
dat a[ | engt h++] = (byte)s;
this.length = |l ength;

return this;

}
/

*

Puts an int into this byte array. The byte array is autonatically
enl arged if necessary.

* % % F F

@aram i an int.
* @eturn this byte array.
*/

public ByteVector putlnt (final int i) {
int length = this.|ength;
if (length + 4 > data.length) {
enl arge(4);

byte[] data = this.data;

dat a[ | engt h++] (byte) (i >>> 24);
dat a[ | engt h++] (byte) (i >>> 16);
dat a[ | engt h++] (byte) (i >>> 8);
dat a[ | engt h++] (byte)i;
this.length = | ength;

return this;

}
/**

* Puts a long into this byte array. The byte array is automatically
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enl arged if necessary.

*

*

* @aram | a | ong.

* @eturn this byte array.
*

/

public ByteVector putlLong (final long |I') {
int length = this.|ength;
if (length + 8 > data.length) {
enl arge(8);

E)yte[] data = this.data;

int i = (int)(l >>> 32);

dat a[ | engt h++] (byte) (i >>> 24);
dat a[ | engt h++] (byte) (i >>> 16);
dat a[ | engt h++] (byte) (i >>> 8);
dat a[ | engt h++] (byte)i;

i = (int)l;
dat a[ | engt h++]
dat a[ | engt h++]

(byte) (i >>> 24);
(byte) (i >>> 16);
dat a[ | engt h++] (byte) (i >>> 8);
dat a[ | engt h++] (byte)i;
this.length = |l ength;

return this;

}
/**

* Puts a float into this byte array. The byte array i s automatically
* enlarged if necessary.
* @aram f
* @eturn ByteVector
*/
public ByteVector putFloat(float f){
return putlnt(Float.floatTolntBits(f));
}

/**

* Puts a double into this byte array. The byte array is automatically
* enlarged if necessary.
* @aramd
* @eturn ByteVector
*/
publ i c ByteVector putDoubl e(double d){
return put Long(Doubl e. doubl eToLongBits(d));
}

/**

* Puts a String in UTF format into this byte vector. The byte vector is
* automatically enlarged if necessary.

*

* @arams a String.
* @eturn this byte vector.
*/
public ByteVector putUTF (final String s) {
int charLength = s.length();
int byteLength = 0;
for (int i = 0; i < charLength; ++) {
char ¢ = s.charAt(i);
if (c >="1001" && c <= "\177") {
byt eLengt h++;
} elseif (c > "\uO7FF) {
bytelLength += 3;
} else {
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byt eLength += 2;
}

}
if (byteLength > 65535) {
throw new ||| egal Argurment Excepti on();

}

int length = this.Ilength;

if (length + 2 + byteLength > data.length) {
enl arge(2 + bytelLength);

byte[] data = this.data;
data[l engt h++] = (byte)(byteLength >>> 8);
data[l engt h++] = (byte)(bytelLength);
for (int i = 0; i < charLength; ++i) {
char ¢ = s.charAt(i);
if (c >="\1001" && c <= "\177") {
data[l engt h++] = (byte)c;
} elseif (c > "\uO7FF") {

data[l engt h++] = (byte)(OxEO | c >> 12 & OxF);
data[l ength++] = (byte)(0x80 | ¢ >> 6 & Ox3F);
data[l ength++] = (byte)(0x80 | ¢ & 0x3F);

} else {
data[l ength++] = (byte)(0xCO | ¢ >> 6 & Ox1F);
data[l ength++] = (byte)(0x80 | ¢ & Ox3F);

}

}
this.length = | ength;
return this;

}

/**

* Puts a String as a UTF String into this byte array. The byte array
* is automatically enlarged if necessary.

*

* s a String
* Byt eVect or
*/
public ByteVector putChars (String s) {
int length = this.length;
//the length of a null string witten is set to O
/li.e null strings are assigned with enpty strings
if(s == null){
s ="";
}
int strLength = s.length();
if ((length + (2*strLength) + 2) > data.length) {
enl arge((2*strLength) + 2);
}
byte[] data = this.data;
data[l ength++] = (byte)(strLength >>> 8);
data[l engt h++] = (byte)(strLength >>> 0);
this.length = | ength;
put UTF(s) ;
return this;
}
/**

* Puts an array of bytes into this byte array. The byte array is
* automatically enlarged if necessary.



@aram b an array of bytes. May be null to put len null
bytes into this byte array.
@aram srcOff index of the fist byte of b that nust be copied.
@aram | en nunber of bytes of b that nust be copi ed.
@eturn this byte array.

* % X X *

*

*/
public ByteVector putByteArray (
final byte[] b,
final int srcOFf,
final int destOfFf,
final int |en)

if (length + len > data.length) ({
enl arge(l en);

if (b!=null) {
System arraycopy(b, srcOf, data, destOf, len);

length += | en;
return this;

* % * X

@aram b

@ar am dest O f

* @aram | en

* @eturn ByteVector

*/

public ByteVector copyByteArray (

final byte[] b,

final int destOff,

final int len){
/'l ensure the requested limts of the array to be
/lcopied falls inside the boundaries of byte[] data
if(((destOf + len) < length) && (b !'= null)){

System arraycopy(b, 0, dat a, dest O f, | en) ;

}
return this;
}
/**
* This method gets the effective data fromthe ByteVector and
* return it. This will avoid the null characters in the extended

* part of the byte[] data
* @eturn ByteVector
*/
public byte[] getValidbData(){
byte[] validData = new byte[l ength];
System arraycopy(data, O, val i dDat a, 0, | engt h) ;
return validDat a;

}
/**

* Enlarge this byte array so that it can receive n nore bytes.
*

* @aram size nunber of additional bytes that this byte array shoul d be

* able to receive.
*/
private void enlarge (final int size) {
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byte[] newData = new byte[ Mat h. max(2*data.length, length + size)];
System arraycopy(data, 0, newbata, 0, |ength);
data = newbDat a;

}
}

/*

* File nane : SOAPUti | s.java

* Created on : May 1, 2005

* Author : Biju T Mani anpadavat hu
*/

package edu. pace. util;

i nport javax.xm .soap. MessageFactory;
i nport javax.xml .soap. SOAPMessage;

i nport javax.xm .soap. SOAPPart ;

i nport javax.xm .soap. SOAPEnvel ope;

i mport javax.xm .soap. SOAPExcepti on;

i nport javax.xm . soap. SOAPFact ory;

i nport javax.xm .soap. SOAPEl enment ;
inmport java.io.StringWiter;

i nport java.io.l CException;

i nport javax.xm .transform dom DOVBour ce;
i mport org.w3c. dom Node;

i nport org.w3c. dom NanedNodeMap;

i nport org.w3c. dom Nodeli st;

i nport org.w3c. dom Docunent ;

i mport javax. activation. Dat aSour ce;

public class SOAPUtI | s

public static javax.xnl .soap. SOAPEnvel ope get SOAPEnvel ope()
{

j avax. xm . soap. SOAPEnvel ope envel ope = null;
try
{

MessageFact ory nsgFact ory= MessageFact ory. newl nst ance();
SOAPMessage message= nsgFactory. creat eMessage();

javax. xm . soap. SOAPPart soapPart = nessage. get SOAPPart () ;
envel ope = soapPart. get Envel ope();

envel ope. addNanespaceDecl arati on("xm m ne", "http://ww. w3. or g/ 2004/ 06/ xmi

mme");
cat cL(SOAPExcepti on se)
{ System out. println("Exception obtaini ng SOAPEnvel ope: "
+ se. get Message());
return envel ope;
}

public static String getAsString(javax.xm .soap. SOAPEnvel ope env) {
StringWiter witer = new StringWiter();
or g. apache. axi s. nessage. SOAPEnvel ope
axi sEnv = (org. apache. axi s. nessage. SOAPEnvel ope) env;
try
{

MessageFact ory nsgFact ory= MessageFact ory. newl nstance();
SOAPMessage nessage= nsgFactory. creat eMessage();
or g. apache. axi s. SOAPPar t

soapPart = (org. apache. axi s. SOAPPar t ) nessage. get SOAPPart () ;
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soapPar
soapPar

t. set SOAPEnvel ope(axi SEnv) ;
t.witeTo(witer);

}
cat ch( SOAPExcepti on se)

{
System

out. printl n("SOAPException in envelope to String:
+ se. get Message());

}
catch(1 OException ioe)

{
System
} :
catch (Excepti
{
System

return witer.

}

out.println("I OException in envelope to String:
+ i oe. get Message());

on e)

out.println("Exception in envelope to String:

+ e. get Message());

toString();

public static SCQAPEl enent convert DOMITOSOAPEI ement ( SOAPEnvel ope env,
org. w3c. dom Node DOWNode) throws SOAPException

/1 Test that DOWNode is of type org.w3c.dom Node. ELEMENT NODE.
i f ((DOWNode. get NodeType()) !'= org.w3c. dom Node. ELEMENT _NODE)
t hrow new SOAPExcepti on(" DOWNode mnust of type ELEMENT_NODE");
j avax. xm . soap. SOAPFactory factory =
j avax. xm . soap. SOAPFact ory. newl nst ance() ;
SQAPEl ement se = factory. creat eEl ement (DOVNode. get Local Nane(),

DOVNode. get Prefi x(),
DOVNode. get NamespaceURI ()) ;

i f (DOWNode. hasAttributes())

NarmedNodeMap DOVAttri butes = DOWNode. get Attri butes();
int noOfAttributes = DOMAttri butes. getlLength();

for(int

{

}

i = 0; i <noOfAttributes; i++)

org.w3c.dom Node attr = DOVAttributes.iten(i);

se.addAttri bute(env. createNane(attr. getLocal Nane(),

attr.getPrefix(),
attr. get NanespaceURI ()),
attr. get NodeVal ue());

}
i f (DOWNode. hasChi | dNodes() )

NodelLi st chil dren = DOWNode. get Chi | dNodes() ;
for(int i = 0; i< children.getLength(); i++)

{

org. w3c. dom Node child = children.iten(i);
swi tch(chil d. get NodeType())

{

case org.w3c. dom Node. PROCESSI NG_| NSTRUCTI ON_NODE:
br eak;

case org.w3c. dom Node. DOCUVENT _TYPE_NCDE:
br eak;

case org.w3c. dom Node. CDATA_SECTI ON_NCDE:

case org.w3c. dom Node. COMVENT _NODE:

case org.w3c. dom Node. TEXT_NODE:

se. addText Node( chi | d. get NodeVal ue());
br eak;
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defaul t:
se. addChi | dEI ement (conver t DOMToSOAPEI enent (env,
child));

}
}//end of for
}/lend of if
return se;

}
public static javax.xm .soap. SOAPEnvel ope get SOAPEnvel ope( Docunment dom

SQAPEnvel ope envel ope = nul|;
try
{
DOVBour ce source = new DOVBour ce(dom ;
MessageFact ory nsgFact ory= MessageFact ory. newl nstance();
SOAPMessage message= nsgFactory. creat eMessage();
j avax. xm . soap. SOAPPar t
soapPart = nessage. get SOAPPart () ;
soapPart . set Cont ent (source);
envel ope = soapPart. get Envel ope();

}
cat ch( SOAPExcepti on se)

{
System out. printl n("SOAPException in envelope to String: "
+ se. get Message());

return envel ope;

-~
*

* File nane : XM.Utils.java

* Created on : May 1, 2005

* Author : Biju T Mani anpadavat hu
*/

package edu. pace. util;

i nport javax.xm . parsers. Docunent Bui | der;

i mport javax.xm . parsers. Docurment Bui | der Factory;
i mport javax.xm .transform TransfornerFactory;

i nport javax.xm .transform Transforner;

i mport javax.xm .transform Transf or mer Excepti on;
i nport javax.xm .transform Transf or mer Confi gurati onExcepti on;
i nport javax.xm .transform dom DOVBour ce;

import javax.xm .transform stream StreanResul t;
inmport java.io.StringWiter;

i nport java.io.StringReader;

inport java.io.|OException;

i nport org.w3c. dom Docunent ;

i nport org.w3c.dom El enent;

i nport org.w3c. dom Node;

i mport org.w3c. dom DOVExcepti on;

i mport org.xm . sax. | nput Sour ce;

i mport org. xm .sax. SAXExcepti on;

public class XM.Uils

private static Docunent dom = null;
private static DocunentBuil der builder = null;



public static Docunent getDocunentFronttring(String xm)

{
Docurment docunent = creat eEnpt yDocunent () ;
try

docurent = buil der. parse(new | nput Source( new StringReader (xm)));

}
cat ch( SAXExcepti on se)
{
System out . println("SAXException parsing DOM from String :"
+ se. get Message());

}
cat ch(1 OException ioe)
{

Systemout. println("1 OException parsing DOM from String :
+ i oe. get Message());

return docunent;

}
public static String getStringFronDocunent (Node dom)
{

StringWiter sw=new StringWiter();

try

{

TransfornerFactory t Factory = Transfor ner Fact ory. newl nst ance() ;
Transforner transforner = tFactory. newlransformer();

DOVBour ce source = new DOVBour ce(dom ;

StreanResult result = new StreanResul t (sw);
transformer.transform source, result);

cat ch( Transf or mer Confi gur ati onException tce)

{

System out. printl n("Transf or mer Confi gurati onException
+ "parsing DOMto String: "
+ tce. get Message());

cat ch( Tr ansf or mer Excepti on te)
{
System out. println("Transforner Exception "
+ "parsing DOMto String:
+ te.get Message());

return (sw.toString());

}
public static Docunent createEnptyDocunent(){
if(dom!= null)
return dom
el se
try{
bui | der =

Docunent Bui | der Fact ory. newl nst ance() . newDocumnent Bui | der () ;
dom = bui |l der. newDocunent () ;

}

cat ch( Exception e){
e.printStackTrace();

}

return dom

45



}

public static El enent getNewEl enent (String tagNane){

El enent el enment = null;
try
{

el ement = cr eat eEnpt yDocunent (). cr eat eEl enent (t agNane) ;
}
cat ch( DOVExcepti on donEx)
{
donEx. print St ackTrace();

return el enent;
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MTOMLogger Service WSDL

<?xm version="1.0" encodi ng="UTF-8" ?>
<wsdl : definitions target Nanespace="http:/ /| ogger. soap. pace. edu”
xm ns: apachesoap="http://xm . apache. or g/ xm - soap"
xm ns:inpl="http://| ogger.soap. pace. edu”
xmns:intf="http://| ogger.soap. pace. edu”
xm ns: wsdl ="http://schemas. xm soap. or g/ wsdl /"
xm ns: wsdl soap="http://schemas. xn soap. or g/ wsdl / soap/ "
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema" >
<wsdl : types>
<schema el enent For nDef aul t =" qual i fi ed"
t ar get Nanmespace="http://1 ogger. soap. pace. edu”
xm ns="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns: apachesoap="http://xm . apache. or g/ xm - soap"
xm ns:inpl="http://1 ogger. soap. pace. edu”
xmns:intf="http://| ogger.soap. pace. edu”
xm ns: wsdl ="http://schemas. xm soap. or g/ wsdl /">
<el ement nane="readRecord" >
<conpl exType>
<sequence/ >
</ conpl exType>
</ el ement >
<el enent nane="readRecor dResponse">
<conpl exType>
<sequence>
<el ement maxOccurs="1" nanme="readRecordReturn" type="xsd: anyURl " />
</ sequence>
</ conpl exType>
</ el ement >
<el enent name="readCursor" >
<conpl exType>
<sequence/ >
</ conpl exType>
</ el ement >
<el ement nane="readCur sor Response">
<conpl exType>
<sequence>
<el enent maxCccurs="1" nane="readCursorReturn" type="xsd:anyURl "/>
</ sequence>
</ conpl exType>
</ el ement >
<el ement name="reset">
<conpl exType>
<sequence/ >
</ conpl exType>
</ el ement >
<el enent nane="r eset Response">
<conpl exType>
<sequence/ >
</ conpl exType>
</ el ement >
</ schema>
</wsdl : types>

<wsdl : nessage nane="readRecor dRequest" >
<wsdl : part elenent="intf:readRecord" nanme="paraneters"/>
</wsdl : mressage>

<wsdl : nressage nanme="readCur sor Response">
<wsdl : part el enent="intf:readCursorResponse" nane="paraneters"/>
</ wsdl : nessage>



<wsdl : nessage nane="r eset Response">
<wsdl : part elenent="intf:reset Response"” nane="paraneters"/>
</wsdl : nessage>

<wsdl : nessage nane="r eadRecor dResponse">
<wsdl : part el enent="intf:readRecordResponse" nane="paraneters"/>
</ wsdl : nessage>

<wsdl : nessage nane="reset Request" >
<wsdl : part elenment="intf:reset" nane="paraneters"/>
</ wsdl : nessage>

<wsdl : nessage name="readCur sor Request " >
<wsdl : part elenent="intf:readCursor" name="paraneters"/ >
</ wsdl : nessage>

<wsdl : port Type name="MIOMLogger ">
<wsdl : operation nane="readRecord">
<wsdl : i nput message="intf:readRecordRequest"”
name="r eadRecor dRequest "/ >
<wsdl : out put message="intf:readRecor dResponse”
nane="r eadRecor dResponse"/ >
</wsdl : operati on>

<wsdl : operation name="readCursor">
<wsdl : i nput message="intf:readCursor Request"
name="r eadCur sor Request "/ >
<wsdl : out put message="intf:readCursor Response”
nanme="r eadCur sor Response"/ >
</wsdl : operati on>

<wsdl : operation nanme="reset">
<wsdl : i nput message="intf:reset Request" nane="reset Request"/>
<wsdl : out put message="intf:reset Response" nane="reset Response"/>
</ wsdl : operati on>

</ wsdl : port Type>
<wsdl : bi ndi ng nane="MrOMLogger SoapBi ndi ng" type="intf: MTOMLogger " >
<wsdl soap: bi ndi ng styl e="docunent"
transport="http://schenas. xm soap. or g/ soap/ http"/>

<wsdl : operati on nane="r eadRecord">
<wsdl soap: operation soapAction=""/>
<wsdl : i nput name="readRecor dRequest " >
<wsdl soap: body use="literal"/>
</wsdl : i nput >
<wsdl : out put name="readRecor dResponse">
<wsdl soap: body use="literal "/ >
</ wsdl : out put>
</wsdl : operati on>

<wsdl : operati on nane="readCursor">
<wsdl soap: operation soapAction=""/>
<wsdl : i nput name="readCur sor Request " >
<wsdl soap: body use="literal"/>
</wsdl : i nput >
<wsdl : out put name="readCur sor Response">
<wsdl soap: body use="literal"/>
</ wsdl : out put>
</wsdl : operati on>

<wsdl : operation name="reset">



<wsdl soap: operation soapAction=""/>

<wsdl : i nput name="r eset Request ">
<wsdl soap: body use="literal"/ >

</wsdl : i nput >

<wsdl : out put nanme="reset Response">
<wsdl soap: body use="literal"/>

</ wsdl : out put>

</wsdl : operati on>
</ wsdl : bi ndi ng>

<wsdl : servi ce nane="MIOVLogger Servi ce" >
<wsdl : port binding="intf: MTOMLogger SoapBi ndi ng" nane="MIOM_ogger ">
<wsdl soap: addr ess
| ocation="http://1ocal host: 8080/ 1 ogger/servl et/ MTOM.ogger Servl et" />
</wsdl : port >
</wsdl : servi ce>
</wsdl : definitions>
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