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SOAP

• SOAP was originally an acronym for Simple

Object Access Protocol.

• Specifically, it’s used in Business-to-Business

(B2B) and Enterprise Application Integration

(EAI), which are two sides of the same coin:

Both focus on integrating software applications

and sharing data.
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SOAP

• To be truly effective in B2B and EAI, a protocol
must be platform-independent, flexible, and
based on standard, ubiquitous technologies.

• SOAP has a clear purpose: exchanging data
over networks. Specifically, it concerns itself with
encapsulating and encoding XML data and
defining the rules for transmitting and receiving
that data. In a nutshell, SOAP is a network
application protocol.

5



SOAP

• The most common way to exchange SOAP

messages is via HTTP (HyperText Transfer

Protocol), used by Web browsers to access

HTML Web pages. The big difference is that you

don’t view SOAP messages with a browser as

you do HTML.

• SOAP messages are exchanged between

applications on a network and are not meant for

human consumption. HTTP is just a convenient

way of sending and receiving SOAP messages.
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SOAP

• SOAP messages can also be carried by e-mail

using SMTP (Simple Mail Transfer Protocol) and

by other network protocols, such as FTP (File

Transfer Protocol) and TCP/IP (Transmission

Control Protocol/Internet Protocol).
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SOAP
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SOAP

• Web services can use One-Way messaging or

Request/Response messaging. In the former,

SOAP messages travel in only one direction,

from a sender to a receiver. In the latter, a SOAP

message travels from the sender to the receiver,

which is expected to send a reply back to the

sender.
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SOAP
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SOAP

• SOAP covers the following four main areas:

– A message format for one-way communication

describing how a message can be packed into an

XML document.

– A description of how a SOAP message should be

transported using HTTP (for Web-based interaction)

or SMTP (for e-mail-based interaction).

– A set of rules that must be followed when processing

a SOAP message and a simple classification of the

entities involved in processing a SOAP message.

– A set of conventions on how to turn an RPC call into a

SOAP message and back.
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The Basic Structure of SOAP

• SOAP message is a kind of XML document.

SOAP has its own XML schema, namespaces,

and processing rules.

• A SOAP message is analogous to an envelope

used in traditional postal service. Just as a paper

envelope contains a letter, a SOAP message

contains XML data.
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The Basic Structure of SOAP

• SOAP is based on
message exchanges.
– Messages are seen as

envelopes where the
application encloses the
data to be sent.

– A SOAP message
consists of an
<Envelope> element
containing an optional
<Header> and a
mandatory <Body>
element.
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The Basic Structure of SOAP

• SOAP is based on
message exchanges.
– The contents of these

elements are application
defined and not a part of the
SOAP specification.

– A SOAP <Header> contains
blocks of information
relevant to how the
message is to be
processed. This helps pass
information in SOAP
messages that is not for the
application but for the
SOAP engine
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The Basic Structure of SOAP

• SOAP is based on

message exchanges.

– The SOAP <Body> is

where the main endto-

end information conveyed

in a SOAP message must

be carried.
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The Basic Structure of SOAP

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

<soap:Envelope
xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
>

<soap:Header>

<!-- Header blocks go here -->

</soap:Header>

<soap:Body>

<!-- Application data goes here -->

</soap:Body>

</soap:Envelope>
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SOAP envelope and header
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SOAP envelope and header
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SOAP Intermediaries

• SOAP headers have been designed in

anticipation of participation of other SOAP

processing nodes – called SOAP intermediaries

– along a message's path from an initial SOAP

sender to an ultimate SOAP receiver.

• A SOAP message travels along the message

path from a sender to a receiver.

• All SOAP messages start with an initial sender,

which creates the SOAP message, and end with

an ultimate receiver.
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SOAP Intermediaries
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Example of SOAP header with message routing

• The “next” role is one that all SOAP nodes are

required to support;

• By tagging each header in this message with the 

“next” role, this message is saying that all SOAP 

nodes (intermediaries and the ultimate receiver) 

MUST understand and be able to process the 

m:order header and the n:customer header.
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Example of SOAP header with message routing

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

<env:Envelope 
xmlns:env=“http://www.w3.org/2003/05/soap-
envelope”>

<env:Header>

<!– Message routing -->

</env:Header>

<env:Body>

<-- Payload element goes here -->

</env:Body>

</env:Envelope>
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Example of SOAP header with message routing
<env:Header>

<m:order xmlns:m="http://www.plastics_supply.com/purchase-
order" 
env:role="http://www.w3.org/2003/05/soapenvelope/role/next
" env:mustUnderstand="true">

<m:order-no >uuid:0411a2daa</m:order-no>

<m:date>2004-11-8</m:date>

</m:order>

<n:customer xmlns:n="http://www.supply.com/customers" 
env:role=http://www.w3.org/2003/05/soapenvelope/role/next 
env:mustUnderstand="true">

<n:name> Marvin Sanders </n:name>

</n:customer >

</env:Header>
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The SOAP Body

• The SOAP body is the area of the SOAP
message, where the application specific XML
data being exchanged in the message is placed.

• The Body element contains either the
application-specific data or a fault message.
Application-specific data is the information that
we want to exchange with a Web service. It can
be arbitrary XML data or parameters to a
procedure call.
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The SOAP Body

• The <Body> element must be present and is an

immediate child of the envelope. It may contain a

number of child elements, called body entries, but it may

also be empty. The <Body> element contains either of

the following:

– Application-specific data: is the information that is

exchanged with a Web service. The SOAP <Body> is

where the method call information and its related

arguments are encoded. It is where the response to a

method call is placed, and where error information

can be stored.

– fault message: is used only when an error occurs.
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SOAP Namespaces

• XML namespaces play an important role in

SOAP messages. A SOAP message may

include several different XML elements in the

Header and Body elements, and to avoid name

collisions each of these elements should be

identified by a unique namespace.
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The SOAP Communication Model

• SOAP supports two possible communication 

styles:

– document (or message).
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The SOAP Communication Model

• SOAP supports two possible communication 

styles:

– remote procedure call (RPC)
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Document (Message)-style SOAP Services

• In the document-style of messaging, the SOAP <Body>

contains an XML document fragment. The <Body>

element reflects no explicit XML structure.

• The SOAP run-time environment accepts the SOAP

<Body> element as it stands and hands it over to the

application it is destined for unchanged. There may or

may not be a response associated with this message.
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Example of document-style SOAP body
<?xml version="1.0" encoding="UTF-8"?>

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"

xmlns:mi="http://www.Monson-Haefel.com/jwsbook/message-id"

xmlns:proc="http://www.Monson-Haefel.com/jwsbook/processed-by">

<soap:Header>

<!-- Header blocks go here -->

</soap:Header>

<soap:Body>

<po:purchaseOrder orderDate="2003-09-22" xmlns:po="http://www.Monson-

Haefel.com/jwsbook/PO">

<po:accountName>Amazon.com</po:accountName>

<po:accountNumber>923</po:accountNumber>

…

<po:book>

<po:title>J2EE Web Services</po:title>

<po:quantity>300</po:quantity>

<po:wholesale-price>24.99</po:wholesale-price>

</po:book>

</po:purchaseOrder>

</soap:Body>

</soap:Envelope>
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RPC-style SOAP Services
• A remote procedure call (RPC)-style Web service appears 

as a remote object to a client application. The interaction 

between a client and an RPC-style Web service centers 

around a service-specific interface. Clients express their 

request as a method call with a set of arguments, which 

returns a response containing a return value.
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RPC-style web services
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RPC-style web services
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SOAP communication model
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SOAP Faults

• SOAP fault messages are the mechanism by which

SOAP applications report errors “upstream,” to nodes

earlier in the message path.

• SOAP faults are generated by receivers, either an

intermediary or the ultimate receiver of a message. The

receiver is required to send a SOAP fault back to the

sender only if the Request/Response messaging mode is

used. In One-Way mode, the receiver should generate a

fault and may store it somewhere, but it must not attempt

to transmit it to the sender.



37

SOAP Faults

• When a fault message is generated, the Body of the

SOAP message must contain only a single Fault element

and nothing else. The Fault element itself must contain a

faultcode element and a faultstring element, and

optionally faultactor and detail elements.
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SOAP Faults

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

<soap:Envelope

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"

xmlns:mh="http://www.Monson-

Haefel.com/jwsbook/BookQuote" >

<soap:Body>

<soap:Fault>

<! -- Detail of fault -->

</soap:Fault>

</soap:Body>

</soap:Envelope>
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SOAP Faults

<soap:Fault>

<faultcode>soap:Client</faultcode>

<faultstring>The ISBN value contains invalid
characters</faultstring>

<faultactor>http://www.xyzcorp.com</faultactor>

<detail>

<mh:InvalidIsbnFaultDetail>

<offending-value>19318224-D</offending-value>

<conformance-rules>The first nine characters must
be digits. The last character may be a digit or the letter
'X'. Case is not important.</conformance-rules>

</mh:InvalidIsbnFaultDetail>

</detail>

</soap:Fault>



SOAP and HTTP

A binding of SOAP to a 

transport protocol is a 

description of how a SOAP 

message is to be sent using that 

transport protocol. 

The typical binding for SOAP is 

HTTP. 

SOAP can use GET or POST. 

With GET, the request is not a 

SOAP message but the 

response is a SOAP message, 

with POST both request and 

response are SOAP.
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SOAP and HTTP

A binding of SOAP to a 

transport protocol is a 

description of how a SOAP 

message is to be sent using 

that transport protocol. 

SOAP uses the same error 

and status codes as those 

used in HTTP so that HTTP 

responses can be directly 

interpreted by a SOAP 

module.
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RPC call using SOAP over HTTP

42
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Advantages of SOAP

• Advantages of SOAP are:

– Simplicity

– Portability

– Firewall friendliness

– Use of open standards

– Interoperability

– Universal acceptance.
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