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1. Introduction

SOAP was originally an acronym for Simple Object Access Protocol. (Now it's just a 

name.) SOAP 1.1 is the standard messaging protocol used for Web services. SOAP's 

primary application is Application-to-Application (A2A) communication. Specifically, it's 

used in Business-to-Business (B2B) and Enterprise Application Integration (EAI). Both 

focus on integrating software applications and sharing data. To be truly effective in B2B 

and EAI, a protocol must be platform-independent, flexible and based on standard. SOAP 

meets these requirements, enjoys widespread use, and has been endorsed by most 

enterprise software vendors and major standards organizations (W3C). 

SOAP is just another XML markup language accompanied by rules that dictate its use. 

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 less words SOAP is a network application protocol. 

A SOAP XML document (SOAP envelop) instance, which is called a SOAP message, is 

usually carried as the payload of some other network protocol. For example, 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. 

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 raw TCP/IP 

(Transmission Control Protocol/Internet Protocol). In Figure 1 we can see how SOAP can be 

carried by various protocols between software applications on a network. 

Figure 1. SOAP over HTTP, SMTP, and Raw TCP/IP (Monson-Haefel, 2004, P 82)
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Web services can use One-Way messaging or Request/Response messaging. First, 

SOAP messages travel in only one direction, from a sender to a receiver. Later, a SOAP 

message travels from the sender to the receiver, which is expected to send a reply back 

to the sender. Figure 2 illustrates these two forms of messaging. 

Figure 2. One-Way versus Request/Response Messaging (Monson-Haefel, 2004, 

P 83)

SOAP defines how messages can be structured and processed by software in a way that 

is independent of any programming language or platform, and thus facilitates 

interoperability between applications written in different programming languages and 

running on different operating systems. SOAP has enjoyed unprecedented acceptance, 

and adoption by virtually all the players in distributed computing, including Microsoft, 

IBM, Sun Microsystems, BEA, HP, Oracle, and SAP, to name a few. 

The support behind SOAP is interesting. One of the main reasons is probably its 

grounding in XML. The SOAP message format is defined by an XML schema, which 

exploits XML namespaces to make SOAP very extensible. Another advantage of SOAP is 

its explicit definition of an HTTP binding, a standard method for HTTP tunneling. HTTP 

tunneling is the process of hiding another protocol inside HTTP messages in order to pass 

through a firewall. Firewalls will usually allow HTTP traffic through port 80, but will restrict 

or prohibit the use of other protocols and ports. 

The power that comes from XML's extensibility and the convenience of using the firewall-

immune HTTP protocol partly explain SOAP's success. It's difficult to justify SOAP's 

success purely on its technical merits, which are good but less than perfect. Another 

factor in SOAP's success is that Microsoft and IBM supported it early, which sent a strong 

signal to everyone else in the industry: “If you want to compete in this arena, you better 

jump aboard SOAP.” The event that secured industry-wide support for SOAP was its 

publication by the World Wide Web Consortium (W3C) in May of 2000, making it the 
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standard protocol for A2A messaging. Overnight, SOAP became the standard of 

distributed computing and started the biggest technology shift since the introduction of 

Java in 1995 and XML in 1998. SOAP is the cornerstone of what most people think of as 

Web services today, and will be for a long time to come. 

Recently, the W3C has defined a successor to SOAP 1.1. SOAP 1.2 strengthens up the 

SOAP processing rules and makes a number of changes that will improve interoperability. 

SOAP 1.2 is very new and has not yet been widely adopted. 

2.  The Basic Structure of SOAP

A 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. For example, a 

SOAP message could enclose a purchaseOrder element. Notice that XML namespaces 

are used to keep SOAP-specific elements separate from purchaseOrder elements—the 

SOAP elements are shown in bold. 

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

   <soap:Envelope

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

   <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:address>

   <po:name>AMAZON.COM</po:name>

   <po:street>1850 Mercer Drive</po:street>

   <po:city>Lexington</po:city>

   <po:state>KY</po:state>

   <po:zip>40511</po:zip>

   </po:address>

   <po:book>

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

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

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

   </po:purchaseOrder>

   </soap:Body>

   </soap:Envelope>

This message is an example of a SOAP message that contains an arbitrary XML element, 

the purchaseOrder element. In this case, the SOAP message will be One-Way; it will be 

sent from the initial sender to the ultimate receiver with no expectation of a reply. 

Monson-Haefel Books' retail customers will use this SOAP message to submit a purchase 

order, a request for a shipment of books. In this example, Amazon.com is ordering 300 

copies of this book for sale on its Web site. 

A SOAP message may have an XML declaration, which states the version of XML used 

and the encoding format.

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

If an xml declaration is used, the version of XML must be 1.0 and the encoding must be 

either UTF-8 or UTF-16. If encoding is absent, the assumption is that the SOAP message 

is based on XML 1.0 and UTF-8. An XML declaration isn't mandatory. Web services are 

required to accept messages with or without them. 

Every XML document must have a root element, and in SOAP it's the Envelope element. 

Envelope may contain an optional Header element, and must contain a Body element. If 

you use a Header element, it must be the immediate child of the Envelope element, and 

precede the Body element. The Body element contains, in XML format, the actual 

application data being exchanged between applications. The Body element delimits the 

application-specific data.

A SOAP message adheres to the SOAP 1.1 XML schema, which requires that elements 

and attributes be fully qualified (use prefixes or default namespaces). A SOAP message 

may have a single Body element preceded, optionally, by one Header element.

<?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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Because SOAP doesn't limit the type of XML data carried in the SOAP Body, SOAP 

messages are extremely flexible; they can exchange a wide spectrum of data. For 

example, the application data could be an arbitrary XML element like a purchaseOrder, 

or an element that maps to the arguments of a procedure call. 

The Header element contains information about the message, in the form of one or more 

distinct XML elements, each of which describes some aspect or quality of service 

associated with the message (Figure 3). 

Figure 3. The Structure of a Basic SOAP Message (Monson-Haefel, 2004, P 86)

The Header element can contain XML elements that describe security credentials, 

transaction IDs, routing instructions, debugging information, payment tokens, or any 

other information about the message that is important in processing the data in the Body 

element. 

For example, we may want to attach a unique identifier to every SOAP message, to be 

used for debugging and logging. Although unique identifiers are not an integral part of 

the SOAP protocol itself, we can easily add an identifier to the Header element.

<?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" >

  <soap:Header>

    <mi:message-id>11d1def534ea:b1c5fa:f3bfb4dcd7:-8000</mi:message-id>

  </soap:Header>

  <soap:Body>
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    <!-- Application-specific data goes here -->

  </soap:Body>

</soap:Envelope>

The message-id element is called a header block, and is an arbitrary XML element 

identified by its own namespace. A header block can be of any size and can be very 

extensive. 

3. 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. For 

example, a SOAP message that contains six different namespaces that are shown in bold.

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

<soap:Envelope

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

   xmlns:sec="http://schemas.xmlsoap.org/soap/security/2000-12"

   xmlns:ds="http://www.w3.org/2000/09/xmldsig#"

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

   <soap:Header>

   <mi:message-id>11d1def534ea:b1c5fa:f3bfb4dcd7:-8000</mi:message-id>

   <sec:Signature>

   ...

   </sec:Signature>

   </soap:Header>

   <soap:Body sec:id="Body">

   <po:purchaseOrder orderDate="2003-09-22"

   xmlns:po="http://www.Monson-Haefel.com/jwsbook/PO"

   xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

   ...

   </po:purchaseOrder>

   </soap:Body>

   </soap:Envelope>

   

Of the six namespaces declared , the first, declared in the Envelope element, defines the 

namespace of the standard SOAP elements—Envelope, Header, and Body—as shown in 

bold.

8



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

<soap:Envelope

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

   xmlns:sec="http://schemas.xmlsoap.org/soap/security/2000-12"

   xmlns:ds="http://www.w3.org/2000/09/xmldsig#"

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

   ...

   </soap:Envelope>

   

This namespace determines the version of SOAP used (1.1 at this point). SOAP messages 

must declare the namespace of the Envelope element to be the standard SOAP 1.1 

envelope namespace, "http://schemas.xmlsoap.org/soap/envelope/". If a SOAP 

application receives a message based on some other namespace, it must generate a 

fault. This rule ensures that all conforming messages are using exactly the same 

namespace and XML schema, and therefore the same processing rules. For the 

namespace used for the Envelope element to be the standard SOAP 1.2 is 

"http://www.w3.org/2003/05/soap-envelope”

The second, third, and fourth namespaces declared in the Envelope element are 

associated with XML elements in the header blocks. 

The real power of XML namespaces goes beyond simply avoiding name collisions, to 

proper versioning and processing. Using fully qualified names for the SOAP and 

application-specific data tells the SOAP receiver how to process the message, and which 

XML schemas to apply in order to validate its contents. Differences in a particular version 

of a header block, for example, can affect how a receiver processes messages, so 

identifying the header-block version by its namespace enables a receiver to switch 

processing models, or to reject messages if it doesn't support the specified version. 

Similarly, properly identifying the types of XML elements contained in the Body element 

enables a SOAP receiver either to process those elements using the appropriate functions 

or possibly to reject the message if it doesn't support the specified namespace. 

For example, if a new algorithm is used to generate the message-id header block, then 

the namespace of the message-id header could change to reflect the use of the new 

algorithm. The SOAP message contains a message-id header block with a new 

namespace, which indicates that it's different from the message-id header block used 

previously. 

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

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

 xmlns:sec="http://schemas.xmlsoap.org/soap/security/2000-12"

 xmlns:ds="http://www.w3.org/2000/09/xmldsig#"

 xmlns:mi2="http://www.Monson-Haefel.com/jwsbook/message-id_version2/">

   <soap:Header>

   <mi2:message-id>1-203950-3485-30503453098</mi2:message-id>

   <sec:Signature>

   ...

   </sec:Signature>

   </soap:Header>

   <soap:Body>

   <!-- Application-specific data goes here -->

   <soap:Body>

   </soap:Envelope>

   

Namespaces enable a SOAP receiver to handle different versions of a SOAP message, 

without impairing backward compatibility or requiring different Web service endpoints for 

each version of a particular SOAP message. 

As seen previously, a SOAP message may contain many different namespaces, which 

makes SOAP messaging very modular. This modularity enables different parts of a SOAP 

message to be processed independently of other parts and to evolve separately. The 

version of the SOAP Envelope or header blocks may change over time, while the 

structure of the application-specific contents in the Body element remains the same. 

Similarly, the application-specific contents may change while the version of the SOAP 

message and the header blocks do not. 

The modularity of SOAP messaging permits the code that processes the SOAP messages 

to be modular as well. The code that processes the element Envelope is independent of 

the code that processes the header blocks, which is independent of the code that 

processes application-specific data in the SOAP Body element. Modularity enables you to 

use different code libraries to process different parts of a SOAP messages. Figure 4 shows 

the structure of a SOAP message and the code modules used to process each of its parts. 

The code modules in gray boxes are associated with namespaces used in this SOAP 

message. The code modules in white boxes represent alternatives; they are associated 

with different namespaces, used to process alternative versions of the SOAP message. 

Figure 4. Using the Appropriate Code Modules with SOAP Namespaces (Monson-

Haefel, 2004, P 93)
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The way to declare namespaces is really a matter of style. As long as you adhere to the 

conventions and limitations of namespace declarations as they're described in the W3C 

Namespaces in XML recommendation, you can use any style you wish. 

Namespace Prefixes

Prefix Namespace for SOAP 1.1 & SOAP 1.2

Soap “http://schemas.xmlsoap.org/soap/envelope/”

"http://www.w3.org/2003/05/soap-envelope"

Xsi “http://www.w3.org/2001/XMLSchema-instance”

"http://www.w3.org/2001/XMLSchema-instance"

soapenc “http://schemas.xmlsoap.org/soap/encoding/”

"http://www.w3.org/2003/05/soap-encoding"

Xsd “http://www.w3.org/2001/XMLSchema”

“http://www.w3.org/2001/XMLSchema”
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4. SOAP Headers

The SOAP specification defines rules by which header blocks must be processed in the 

message path. The message path is simply the route that a SOAP message takes from 

the initial sender to the ultimate receiver. It includes processing by any intermediaries. 

The SOAP rules specify which nodes must process particular header blocks and what 

should be done with header blocks after they've been processed. 

SOAP is a protocol used to exchange messages between SOAP applications on a 

network, usually an intranet or the Internet. A SOAP application is simply any piece of 

software that generates or processes SOAP messages. The application sending a SOAP 

message is called the sender, and the application receiving it is called the receiver. 

A SOAP message travels along the message path from a sender to a receiver (see Figure 

5). All SOAP messages start with the initial sender, which creates the SOAP message, 

and end with the ultimate receiver. The term client is sometimes associated with the 

initial sender of a request message, and the term Web service with the ultimate 

receiver of a request message. 

Figure 5. The SOAP Message Path (Monson-Haefel, 2004, P 96)

As a SOAP message travels along the message path, its header blocks may be 

intercepted and processed by any number of SOAP intermediaries along the way. A 

SOAP intermediary is both a receiver and a sender. It receives a SOAP message, 

processes one or more of the header blocks, and sends it on to another SOAP application. 

The applications along the message path (the initial sender, intermediaries, and ultimate 

receiver) are also called SOAP nodes. 
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In this example, a SOAP message passes through several intermediaries before reaching 

the ultimate receiver. Figure 6 depicts the message path of a purchase-order SOAP 

message that is generated by a customer and processed by sales, accounts-receivable, 

inventory, and shipping systems. 

Figure 6. The Message Path of the Purchase-Order SOAP Message (Monson-

Haefel, 2004, P 97)

Intermediaries in a SOAP message path must not modify the application-specific contents 

of the SOAP Body element, but they may, and often do, manipulate the SOAP header 

blocks. 

When processing a header block, each node reads, acts on, and removes the header 

block from the SOAP message before sending it along to the next receiver. Any node in a 

message path may also add a new header block to a SOAP message.

5. The SOAP Body

Although the Header element is optional, all SOAP messages must contain exactly one 

Body element. 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. Either way, 

the Body element contains the application data being exchanged. A fault message is 

used only when an error occurs. The receiving node that discovers a problem, such as a 

processing error or a message that's improperly structured, sends it back to the sender 

just before it in the message path. A SOAP message may carry either application-specific 

data or a fault, but not both. 
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Whether the Body element contains application-specific data or a fault, most SOAP 

experts agree that only the ultimate receiver of the SOAP message should process the 

contents of the Body. Intermediary nodes in the message path may view the Body 

element, but they should not alter its contents in any way. This is very different from 

header blocks, which may be processed by any number of intermediaries along the 

message path. This is a critical point: Only the ultimate receiver should alter the contents 

of the Body element. 

6. 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. 

SOAP faults are returned to the receiver's immediate sender. For example, if the third 

node in a message path generates a fault, that fault message is sent to the second node 

in the message path and nowhere else. When that sender receives the fault message, it 

may take some action, such as undoing operations, and may send another fault further 

upstream to the next sender if there is one. Is called Error Handling. 

A SOAP message that contains a Fault element in the Body is called a fault message. 

It's generated when an error occurs. Fault messages are used in Request/Response 

messaging. Nodes in the message path generate them when processing a request 

message. When an error occurs, the receiving node sends a fault message back to the 

sender just upstream, instead of the anticipated reply message. Faults are caused by 

improper message formatting, version mismatches, trouble processing a header, and 

application-specific errors. 

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. 

<?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" >
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  <soap:Body>

    <soap:Fault>

   <faultcode>soap:Client</faultcode>

   <faultstring>

   The ISBN value contains invalid characters

   </faultstring>

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

   </soap:Fault>

   </soap:Body>

   </soap:Envelope>   

The faultcode Element 

The faultcode element may use any of four standard SOAP fault codes to identify an 

error. 

SOAP     Standard Fault Codes  

Client

Server

VersionMismatch

MustUnderstand

The faultcode element should contain one of the standard codes listed above, with the 

appropriate SOAP namespace prefix. Prefixing the code, as in soap:Client, allows for 

easy versioning of standard fault codes. 

The Client Fault code signifies that the node that sent the SOAP message caused the 

error. Basically, if the receiver cannot process the SOAP message because there is 

something wrong with the message or its data, it's considered the fault of the client, the 

sender. The receiving node generates a Client fault if the message is not well formed, or 

contains invalid data, or lacks information that was expected, like a specific header. For 

example, the SOAP fault indicates that the sender provided invalid information. 

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

<soap:Envelope

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

  <soap:Body>
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    <soap:Fault>

      <faultcode>soap:Client</faultcode>

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

   </soap:Fault>

   </soap:Body>

   </soap:Envelope>

   

When a node receives a fault message with a Client code, it should not attempt to 

resend the same message. It should take some action to correct the problem or abort 

completely. 

The Server Fault code indicates that the node that received the SOAP message 

malfunctioned or was otherwise unable to process the SOAP message. This fault is a 

reflection of an error by the receiving node (either an intermediary or the ultimate 

receiver) and doesn't point to any problems with the SOAP message itself. In this case 

the sender can assume the SOAP message to be correct, and can redeliver it after 

pausing some period of time to give the receiver time to recover. 

If, for example, the receiving node is unable to connect to a resource such as a database 

while processing a SOAP message, it might generate a Server fault. The following is an 

example of a Server fault, generated when the BookPrice Web service could not access 

the database to retrieve price information in response to a SOAP message. 

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

<soap:Envelope

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

  <soap:Body>

    <soap:Fault>

      <faultcode>soap:Server</faultcode>

   <faultstring> Database is unavailable.</faultstring>

   </soap:Fault>

   </soap:Body>

   </soap:Envelope>   

The VersionMismatch Fault. A receiving node generates a VersionMismatch fault when 

it doesn't recognize the namespace of a SOAP message's Envelope element. For 
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example, a SOAP 1.1 node will generate a fault with a VersionMismatch code if it 

receives a SOAP 1.2 message, because it finds an unexpected namespace in the 

Envelope. 

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

<soap:Envelope

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

  <soap:Body>

    <soap:Fault>

      <faultcode>soap:VersionMismatch</faultcode>

   <faultstring>Message was not SOAP 1.1-conformant</faultstring>

   </soap:Fault>

   </soap:Body>

   </soap:Envelope>   

The VersionMismatch fault applies only to the namespace assigned to the Envelope, 

Header, Body, and Fault elements. It does not apply to other parts of the SOAP message, 

like the header blocks, XML document version, or application-specific elements in the 

Body. 

The MustUnderstand Fault. When a node receives a SOAP message, it must examine 

the Header element to determine which header blocks, if any, are targeted at that node. 

If a header block is targeted at the current node and sets the mustUnderstand attribute 

equal to "1", then the node is required to know how to process the header block. If the 

node doesn't recognize the header block, it must generate a fault with the 

MustUnderstand code.

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

<soap:Envelope

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

  <soap:Body>

    <soap:Fault>

      <faultcode>soap:MustUnderstand</faultcode>

   <faultstring>Mandatory header block not understood.</faultstring>

   </soap:Fault>

   </soap:Body>
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   </soap:Envelope>

Faults result from one of several conditions:

1. The message received by the receiver is improperly structured or contains invalid 

data. (Client fault)

2. The incoming message is properly structured, but it uses elements and namespaces 

in the Body element that the receiver doesn't recognize. (Client fault)

3. The incoming message contains a mandatory header block that the receiver doesn't 

recognize. (MustUnderstand fault)

4. The incoming message specifies an XML namespace for the SOAP Envelope and its 

children (Body, Fault, Header) that is not the SOAP 1.1 namespace. 

(VersionMismatch fault)

5. The SOAP receiver has encountered an abnormal condition that prevents it from 

processing an otherwise valid SOAP message. (Server fault)

7. SOAP over HTTP

SOAP messages sent over HTTP are placed in the payload of an HTTP request or 

response, an area that is normally occupied by form data and HTML. HTTP is a 

Request/Response protocol, which means that the sender expects a response (either an 

error code or data) from the receiver. HTTP requests are typified by the messages that 

your browser sends to a Web server to request a Web page or submit a form. A request 

for a Web page is usually made in an HTTP GET message, while submission of a form is 

done with an HTTP POST message. 

Most HTTP traffic is composed of HTTP GET requests and HTTP replies. The HTTP GET 

request identifies the Web page requested and may include some parameters. An HTTP 

reply message returns the Web page to the requester as its payload. 

While the HTTP GET request is perfectly suited for requesting Web pages, it doesn't have 

a payload area and therefore cannot be used to carry SOAP messages. The HTTP POST 

request, on the other hand, does have a payload area and is perfectly suited to carrying 

a SOAP message. HTTP reply messages, whether they are replies to GET or POST 

messages, follow the same format and carry a payload. Web services that use SOAP 1.1 

with HTTP always use HTTP POST and not HTTP GET messages. 

Transmitting SOAP with HTTP POST Messages 
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Sending a SOAP message as the payload of an HTTP POST message is very simple. A 

BookQuote SOAP message embedded in an HTTP POST message. 

POST /jwsbook/BookQuote HTTP/1.1

Host: www.Monson-Haefel.com

Content-Type: text/xml; charset="utf-8"

Content-Length: 295

SOAPAction=""

<?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>

      <mh:getBookPrice>

          <isbn>0321146182</isbn>

      </mh:getBookPrice>

   </soap:Body>

</soap:Envelope>

The HTTP POST message must contain a SOAPAction header field, but the value of this 

header field is not specified. The SOAPAction header field can improve 

throughput/efficiency by providing routing information outside the SOAP payload. A node 

can then do some of the routing work using the SOAPAction, rather than having to parse 

the SOAP XML payload. 

The Content-Type is text/xml, which indicates that the payload is an XML document. 

The reply to the SOAP message is placed in an HTTP reply message that is similar in 

structure to the request message, but contains no SOAPAction header. 

HTTP/1.1 200 OK

Content-Type: text/xml; charset='utf-8'

Content-Length: 311

<?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>
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      <mh:getBookPriceResponse>

          <result>24.99</result>

      </mh:getBookPriceResponse>

   </soap:Body>

</soap:Envelope>

HTTP Response Codes 

Although SOAP faults provide an error-handling system in the SOAP context, also HTTP 

has response codes, which indicate the success or failure of an HTTP request. 

HTTP defines a number of success and failure codes that can be included in an HTTP 

reply message. The types of response codes used depend on the success or failure of the 

SOAP request and the type of messaging exchange pattern used, Request/Response or 

One-Way. 

 Success Codes

The 200-level HTTP success codes are used to indicate that a SOAP request was received 

or successfully processed. The 200 OK and 202 Accepted HTTP success codes are used 

in Web services. 

200 OK When a SOAP operation generates a response SOAP message, the HTTP response 

code for successful processing is 200 OK. This response code indicates that the reply 

message is not a fault, that it does contain a normal SOAP response message. 

202 Accepted This response code means that the request was processed successfully 

but that there is no SOAP response data. This type of SOAP operation is similar to a Java 

method that has a return type of void. 

Although a One-Way SOAP message is conceptually unidirectional, when it's sent over 

HTTP some type of HTTP reply will be transmitted back to the receiver. One-Way SOAP 

messages do not return SOAP faults or results of any kind, so the HTTP 202 Accepted 

response code indicates only that the message made it to the receiver—it doesn't 

indicate whether the message was successfully processed.

Error Codes

In general, HTTP uses the 400-level response codes to indicate that the client made some 

kind of error when transmitting the message. For example the infamous 404 Resource 
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Not Found error when using a Web browser. The 404 error code signifies that the client 

attempted to access a Web page or some other resource that doesn't exist. Web services 

uses a specific set of 400-level codes when the error is related to the contents of the 

SOAP message itself, rather than the HTTP request. HTTP also uses the 500-level 

response codes to indicate that the server suffered some type of failure that is not the 

client's fault. 

400 Bad Request This error code is used to indicate that either the HTTP request or the 

XML in the SOAP message was not well formed. 

405 Method Not Allowed If a Web service receives a SOAP message via any HTTP 

method other than HTTP POST, the service should return a 405 Method Not Allowed 

error to the sender. 

415 Unsupported Media Type HTTP POST messages must include a Content-Type 

header with a value of text/xml. If it's any other value, the server must return a 415 

Unsupported Media Type error. 

500 Internal Server Error This code must be used when the response message in a 

Request/Response is a SOAP fault. 
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