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Abstract 

SOAP is a lightweight protocol for exchange of information in a decentralized, distributed environment. It is an XML based 
protocol that consists of three parts: an envelope that defines a framework for describing what is in a message and how to 
process it, a set of encoding rules for expressing instances of application-defined data types, and a convention for 
representing remote procedure calls and responses. SOAP can potentially be used in combination with a variety of other 
protocols; however, the only bindings defined in this document describe how to use SOAP in combination with HTTP and 
HTTP Extension Framework.  Works with any operating system, any programming language, any platform 

1. Introduction 

SOAP provides a simple and lightweight mechanism for exchanging structured and typed information between 
peers in a decentralized, distributed environment using XML.  

SOAP does not itself define any application semantics such as a programming model or implementation specific 
semantics; rather it defines a simple mechanism for expressing application semantics by providing a modular 
packaging model and encoding mechanisms for encoding data within modules. This allows SOAP to be used in 
a large variety of systems ranging from messaging systems to RPC. 

SOAP consists of three parts: 

• The SOAP envelope construct defines an overall framework for expressing what is in a 
message; who should deal with it, and whether it is optional or mandatory. 

• The SOAP encoding rules defines a serialization mechanism that can be used to exchange instances of 
application-defined data types. 

• The SOAP RPC representation defines a convention that can be used to represent remote procedure 
calls and responses. 

Although these parts are described together as part of SOAP, they are functionally orthogonal. In particular, the 
envelope and the encoding rules are defined in different namespaces in order to promote simplicity through 
modularity. 

In addition to the SOAP envelope, the SOAP encoding rules and the SOAP RPC conventions, this specification 
defines two protocol bindings that describe how a SOAP message can be carried in HTTP messages either with 
or without the HTTP Extension Framework 
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2. What is a SOAP Message? 

 

  Fig.1 Soap message format 

2.1 Examples of SOAP Messages 

A GetLastTradePrice SOAP request is sent to a Stock Quote service. The request takes a string parameter, ticker 
symbol, and returns a float in the SOAP response. The SOAP Envelope element is the top element of the XML 
document representing the SOAP message. XML namespaces are used to disambiguate SOAP identifiers from 
application specific identifiers. It is worth noting that the rules governing XML payload format in SOAP are 
entirely independent of the fact that the payload is carried in HTTP. 

Simple SOAP Request  
(Using HTTP) 

POST /StockQuote HTTP/1.1  
Host: www.stockquoteserver.com  
Content-Type: text/xml; charset="utf-8“  
Content-Length: 323  
SOAPAction: Some-Namespace-URI#GetLastTradePrice  

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

<SQ:Body> 

<m:GetLastTradePrice xmlns:m="Some-Namespace-URI"> 

 <symbol>DIS</symbol> 
 </m:GetLastTradePrice> 
 </SQ:Body> 
</SQ:Envelope>   

Simple SOAP Response 
(Using HTTP) 
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HTTP/1.1 200 OK 
Content-Type: text/xml; charset="utf-8“ 
Content-Length: nnnn  

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

 <SP:Body> 
 <m:GetLastTradePriceResponse  
xmlns:m="Some-Namespace-URI"> 

 <Price>34.5</Price> 
 </m:GetLastTradePriceResponse> 
 </SP:Body> 
</SP:Envelope> 

 

3. The SOAP Message Exchange Model 

SOAP messages are fundamentally one-way transmissions from a sender to a receiver, but as illustrated above, 
SOAP messages are often combined to implement patterns such as request/response.SOAP implementations can 
be optimized to exploit the unique characteristics of particular network systems. For example, the HTTP binding 
described in provides for SOAP response messages to be delivered as HTTP responses, using the same 
connection as the inbound request. 

Regardless of the protocol to which SOAP is bound, messages are routed along a so-called "message path", 
which allows for processing at one or more intermediate nodes in addition to the ultimate destination. 

A SOAP application receiving a SOAP message must process that message by performing the following actions 
in the order listed below: 

1. Identify all parts of the SOAP message intended for that application  
2. Verify that all mandatory parts identified in step1are supported by the application for this message and 

process them accordingly. If this is not the case then discard the message. The processor may ignore 
optional parts identified in step 1 without affecting the outcome of the processing. 

3. If the SOAP application is not the ultimate destination of the message then remove all parts identified 
in step1before forwarding the message. 

Processing a message or a part of a message requires that the SOAP processor understands, among other things, 
the exchange pattern being used (one way, request/response, multicast, etc.), the role of the recipient in that 
pattern, the employment (if any) of RPC mechanisms such as the one documented in, the representation or 
encoding of data, as well as other semantics necessary for correct processing. 

While attributes such as the SOAP encoding Style attribute can be used to describe certain aspects of a message, 
this specification does not mandate a particular means by which the recipient makes such determinations in 
general. For example, certain applications will understand that a particular <getStockPrice> element signals an 
RPC request using the conventions of while another application may infer that all traffic directed to it is encoded 
as one way messages. 
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Fig.2 SOAP Architecture 

 

3.1 SOAP Envelope 

A SOAP message is an XML document that consists of a mandatory SOAP envelope, an optional SOAP header, 
and a mandatory SOAP body. This XML document is referred to as a SOAP message for the rest of this 
specification.A SOAP message contains the following: 

• The Envelope is the top element of the XML document representing the message. 
• The Header is a generic mechanism for adding features to a SOAP message in a decentralized manner 

without prior agreement between the communicating parties. SOAP defines a few attributes that can be 
used to indicate who should deal with a feature and whether it is optional or mandatory 

• The Body is a container for mandatory information intended for the ultimate recipient of the message. 
SOAP defines one element for the body, which is the Fault element used for reporting errors. 

The grammar rules are as follows: 

1. Envelope 

• The element name is "Envelope". 
• The element MUST be present in a SOAP message 
• The element MAY contain namespace declarations as well as additional attributes. If present, such 

additional attributes MUST be namespace-qualified. Similarly, the element MAY contain 
additional sub elements. If present these elements MUST be namespace-qualified and MUST 
follow the SOAP Body element. 

 
2. Header 

  
• The element name is "Header". 
• The element MAY be present in a SOAP message. If present, the element MUST be the first 

immediate child element of a SOAP Envelope element. 
• The element MAY contain a set of header entries each being an immediate child element of the 

SOAP Header element. All immediate child elements of the SOAP Header element MUST be 
namespace-qualified. 

3. Body  

• The element name is "Body". 
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• The element MUST be present in a SOAP message and MUST be an immediate child element of a 
SOAP Envelope element. It MUST directly follow the SOAP Header element if present. Otherwise it 
MUST be the first immediate child element of the SOAP Envelope element. 

• The element MAY contain a set of body entries each being an immediate child element of the SOAP 
Body element. Immediate child elements of the SOAP Body element MAY be namespace-qualified. 
SOAP defines the SOAP Fault element, which is used to indicate error messages 
 

4. SOAP Fault 

The SOAP Fault element is used to carry error and/or status information within a SOAP message. If present, the 
SOAP Fault element MUST appear as a body entry and MUST NOT appear more than once within a Body 
element. The SOAP Fault element defines the following four sub-elements: 

4.1 Faultcode 

The faultcode element is intended for use by software to provide an algorithmic mechanism for identifying the 
fault. The faultcode MUST be present in a SOAP Fault element and the faultcode value MUST be a qualified 
name as defined in , section 3. SOAP defines a small set of SOAP fault codes covering basic SOAP faults. 

4.2 Faultstring 

The faultstring element is intended to provide a human readable explanation of the fault and is not intended for 
algorithmic processing. The faultstring element is similar to the 'Reason-Phrase' defined by HTTP. It MUST be 
present in a SOAP Fault element and SHOULD provide at least some information explaining the nature of the 
fault. 

4.3 Faultactor 

The faultactor element is intended to provide information about who caused the fault to happen within the 
message path. It is similar to the SOAP actor attribute but instead of indicating the destination of the header 
entry, it indicates the source of the fault. The value of the faultactor attribute is a URI identifying the source. 
Applications that do not act as the ultimate destination of the SOAP message MUST include the faultactor 
element in a SOAP Fault element. The ultimate destination of a message may use the faultactor element to 
indicate explicitly that it generated the fault. 

4.4 Detail 

The detail element is intended for carrying application specific error information related to the Body element. It 
MUST be present if the contents of the Body element could not be successfully processed. It MUST NOT be 
used to carry information about error information belonging to header entries. Detailed error information 
belonging to header entries must be carried within header entries 

The absence of the detail element in the Fault element indicates that the fault is not related to processing of the 
Body element. This can be used to distinguish whether the Body element was processed or not in case of a fault 
situation. 
 
All immediate child elements of the detail element are called detail entries and each detail entry is encoded as an 
independent element within the detail element 

The encoding rules for detail entries are as follows  

1. A detail entry is identified by its fully qualified element name, which consists of the namespace URI 
and the local name. Immediate child elements of the detail element may be namespace-qualified. 
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2. The SOAP encoding Style attribute may be used to indicate the encoding style used for the detail 
entries. 

 

5. SOAP Encoding 

The SOAP encoding style is based on a simple type system that is a generalization of the common features 
found in type systems in programming languages, databases and semi-structured data. A type either is a simple 
(scalar) type or is a compound type constructed as a composite of several parts, each with a type. This is 
described in more detail below. This section defines rules for serialization of a graph of typed objects. It 
operates on two levels. First, given a schema in any notation consistent with the type system described, a 
schema for an XML grammar may be constructed. Second, given a type-system schema and a particular graph 
of values conforming to that schema, an XML instance may be constructed. In reverse, given an XML instance 
produced in accordance with these rules, and given also the original schema, a copy of the original value graph 
may be constructed. 

Use of the data model and encoding style described in this section is encouraged but not required other data 
models and encodings can be used in conjunction with SOAP 

5.1 Rules for Encoding Types in XML 

To describe encoding, the following terminology is used: 

1. A "value" is a string, the name of a measurement (number, date, enumeration, etc.) or a composite of 
several such primitive values. All values are of specific types. 

2. A "simple value" is one without named parts. Examples of simple values are particular strings, integers, 
enumerated values etc. 

3. A "compound value" is an aggregate of relations to other values. Examples of Compound Values are 
particular purchase orders, stock reports, street addresses, etc. 

4. Within a compound value, each related value is potentially distinguished by a role name, ordinal or 
both. This is called its "accessor." Examples of compound values include particular Purchase Orders, 
Stock Reports etc. Arrays are also compound values. It is possible to have compound values with 
several accessors each named the same, as for example, RDF does. 

5. An "array" is a compound value in which ordinal position serves as the only distinction among member 
values. 

6. A "struct" is a compound value in which accessor name is the only distinction among member values, 
and no accessor has the same name as any other. 

7. A "simple type" is a class of simple values. Examples of simple types are the classes called "string," 
"integer," enumeration classes, etc. 

8. A "compound type" is a class of compound values. An example of a compound type is the class of 
purchase order values sharing the same accessors (shipTo, totalCost, etc.) though with potentially 
different values (and perhaps further constrained by limits on certain values). 

9. Within a compound type, if an accessor has a name that is distinct within that type but is not distinct 
with respect to other types, that is, the name plus the type together are needed to make a unique 
identification, the name is called "locally scoped." If however the name is based in part on a Uniform 
Resource Identifier, directly or indirectly, such that the name alone is sufficient to uniquely identify the 
accessor irrespective of the type within which it appears, the name is called "universally scoped." 

10. Given the information in the schema relative to which a graph of values is serialized, it is possible to 
determine that some values can only be related by a single instance of an accessor. For others, it is not 
possible to make this determination. If only one accessor can reference it, a value is considered "single-
reference". If referenced by more than one, actually or potentially, it is "multi-reference." Note that it is 
possible for a certain value to be considered "single-reference" relative to one schema and "multi-
reference" relative to another. 

11. Syntactically, an element may be "independent" or "embedded." An independent element is any 
element appearing at the top level of a serialization. All others are embedded elements. 
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6. Future Research 

From our research in STS and from what have been already the trend in the programming world we would 
expect SOAP to be researched and used in the following fields.  

1- ebXML: Lots of e-commerce companies are already integrating SOAP into the next Messaging Services 
Specification, ebXML. This development by ebXML will result in an open, widely adopted global standard for 
reliably transporting electronic business messages over the Internet. The ebXML Messaging Specification 
encompasses a set of services and protocols that allow an electronic business client to request services from 
electronic business servers over any application-level transport protocol, including SMTP, HTTP and others. 
ebXML defines a general-purpose message, with a header that supports multiple payloads, while allowing 
digital signatures within and among related messages. Although the header is XML, the body of the message 
may be XML, MIME or virtually anything digital.  

  

2- pocketSOAP: This is the specification for SOAP to be used on pocket PC’s. This is a SOAP client COM 
component for the Windows family. This would be an interesting field if it develops to be used with the other 
OS’s also, like PALM OS or LINUX for hand-held PC’s.  

3- SOAP/EJB/CORBA interoperability: This should be an interesting field to research in. Since CORBA and 
EJBs are the current hype and they are very interesting technologies themselves and it would be of use to know 
how SOAP will interoperate and function with them 

 

7. Conclusion 

From our research we would conclude that SOAP will be a major player on the networking field. Lots of 
companies are already adopting it and trying to create tools for it and integrating it with current systems. Still 
some work needs to be done concerning security issues and compatibility issues. SOAP will allow different and 
foreign machines to talk to each other in their own native language. This will increase interoperability between 
different vendors and systems. As a result SOAP seems to be a promising protocol that is currently growing up 
and soon will be the focus of lots of people.  

This research project allowed us to further gain understanding of how this protocol works and how it can be 
used for our different projects and needs. It may be the important link or bridge we were searching for most of 
our software system problems. It may prove to be an important tool to narrow the gap between different 
database systems or e-commerce applications.  
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