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Abstract: Service Oriented Architecture is style of software design for building software application that use services available in a network such as 
the web. RESTful HTTP and SOAP/WSDL services are two architectural styles for building web services, where SOAP/WSDL based services 
follows an operation centric approach and RESTful HTTP based services follows resource centric approach.These web services are well defined, 
self-contained in terms of its dependency on other web services components. Client has two choices for the purpose of communication with web 
services - Simple Object Access Protocol (SOAP) over HTTP and Representational State Transfer with HTTP. Today mobile devices and web 
services are very popular and choice of web service architectural style (SOAP/WSDL or REST) is very important, as mobile phone has physical 
constraint such as low processing speed, limited memory and slow intermits wireless connection. I have implemented a prototype systems and 
conducted extensive experiment with SOAP / WSDL web services and RESTful web services with same mobile client. The experiment results 
demonstrate that RESTful web services have much improved performance and scalability as compared to SOAP / WSDL web services. 
 
Keywords: Web service, SOAP, RESTful, SOA, Android, WSDL, REST 
 
1. INTRODUCTION 
 
SOA is an architectural style Figure - 1 for building software 
applications that use services available in a network such as the 
web p [1,2]. It promotes loose coupling between software 
components, so that they can be reused. Applications in SOA 
are built based on services. A service is an implementation of 
well-defined business functionality, and such services can then 
be consumed by clients in different applications or business 
processes.  
 

 
Figure-1 SOA Architecture 

 
Web services have taken the concept of services introduced by 
Jini technology and implemented it as services delivered over 
the web using technologies such as XML, Web Services 
Description Language (WSDL), Simple Object Access 
Protocol (SOAP), and Universal Description, Discovery, and 
Integration(UDDI) [5]. 
 

2. REALIZING SOA WITH WEB SERVICES   
 
Web services use XML to code and to decode data, and SOAP 
/ WSDL to transport it (using open protocols). Besides these, 
HTTP, Web Services Description Language (WSDL), 
Universal Description, Discovery and Integration (UDDI), and 
SPARQL are the elements of Web Services. [6,7] Web 
services are software systems designed to support 
interoperable machine-to-machine interaction over a network. 
This interoperability is gained through a set of XML-based 
open standards, such as WSDL, SOAP, and UDDI. These 
standards provide a common approach for defining, publishing, 
and using web services. An increasing industry backlash to the 
mounting complexity of the WS-* SOAP specifications is 
resulting in many organizations considering RESTful Web 
Services. In fact, a recent poll by Information Week found that 
58% of IT professionals believed that SOA introduced more 
complexity and resulted in cost overruns [3,4].  
A. Simple Object Access Protocol (SOAP) 
SOAP is a simple XML-based protocol that allows 
communicating applications information over HTTP without 
the dependency of OS platform. SOAP uses HTTP and XML 
as the mechanisms for information exchange. 
1) Universal Description, Discovery and Integration (UDDI) 
Universal Description, Discovery and Integration in short 
UDDI is a web based distributed directory like traditional 
phone book's yellow and white pages that enables businesses 
to list themselves on the Internet and discover each other. It 
defines a registry service – a Web service that manages 
information about service providers, service implementations, 
and service metadata – for Web services and for other 
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electronic and non-electronic services. The service providers 
can use UDDI to advertise the services they offer while 
service consumers can use UDDI to discover services. 
 2) Web Services Description Language (WSDL) 
The WSDL refers to Web Services Description Language, is an 
XML based protocol used for sending and receiving the 
information through decentralized and distributed 
environments. WSDL is an integral part of UDDI that was 
developed jointly by Microsoft and IBM [8,9]. It defines what 
services are available in its Web service and also defines the 
methods, parameter names, parameter data types, and return 
data types for the Web service. The WSDL document is quite 
reliable and applications that use web services accept it 
 
B.  Representational state transfer (REST) 
REST or Representational State Transfer is based on a small 
set of widely-accepted standards such as Hypertext Transfer 
Protocol (HTTP), Uniform Resource Identifier (URI), and 
Extensible Markup Language (XML). REST requires far 
fewer development steps, toolkits, and execution engines than 
SOAP. Conceptual model of RESTful shows in Figure-2. 

 
Figure-2 RESTful Conceptual Model 

 
A RESTful web service provides access to a resource, 
identified by UR using HTTP. A resource is an abstraction of 
information. The HTTP methods, PUT, GET, POST, and 
DELETE define a uniform interface for accessing resources 
(i.e. Create, Retrieve, Update, Delete or CRUD) [12]. HTTP is 
stateless request-response application protocol. Request 
and response messages are comprised of a 
command (method), a header, and a body. 
 
3. BENCHMARK APPLICATION DETAIL  
 
To evaluate the performance of RESTful web services with 
conventional SOAP / WSDL web services with mobile client 
presented in Figure-1. I developed prototype model which 
provide three types of services namely view student’s 
information, image upload and integer array addition. Mobile 
client can use RESTfull or SOAP / WSDL web services to 
access these services. I illustrated performance evaluation 
configuration and emulator configuration in the next section. 
 

 
 
4. PERFORMANCE EVALUATION CONFIGURATION 
 
I developed prototype application using java programming 
language and deployed it on Glassfish web server. Glassfish 
web services container run on HP ProBook 4530s with 2.1 
GHz 3i processor, 4 GB RAM and windows 10 operating 
system. Mobile client is developed using Android SDK 2.2. 
Vender of Android is Android Open Source Project. Android 
is a software stack for mobile devices that includes an 
operating system, middleware and key applications [13,14]. 
The Android SDK provides the tools and APIs necessary to 
begin developing applications on the Android platform using 
the Java programming language. I created Android Virtual 
Device (AVD) with target Android 2.2, platform Android 
SDK 2.2 and API level is 8.0 [10,11].   

 
Figure-3 Setup for SOAP and RESTful web services with 
mobile client  
 
A. Measurement Methodology   
I measured the total message exchange time of both RESTfull 
web services and the conventional SOAP / WSDL webs 
services and compare them to evaluate the performances. I 
define the total message exchange time as the summation of 
sending request from android mobile client and receiving 
response from Glassfish web service container for RESTful 
and SOAP / WSDL web service.  I measured total message 
exchange times for 50 to 100 repetitions varying the number 
of messages per stream (the first independent variable). I also 
vary the size of messages (the second independent variable). 
The resolution of the Java timer, MIDP 2.0/CLDC 1.1’s 
System.currentTimeMillis(), used is 10 milliseconds 
 
B. Performance evaluation implementation  
I implemented three benchmark application and measure 
average response time (millisecond) and message size (byte) 
carried by the request for both RESTful and SOAP / WSDL 
web services for same experiment. Benchmark web services 
are discussed bellow:  
1) View student’s information services 

The first benchmark web service is view student’s 
information; which will provide the information of students 
like student id, student name, student address etc. Through 
mobile client we have to enter the number of student whose 
information, we want to extract from database. I categorized 
student information in two categories: Light information and 
Heavy Information. Light student information includes fixed 
length data size like Integer, Float, Char and Heavy student 
information includes fixed length data and Variable length 

http://developer.android.com/sdk/index.html�
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data like Varchar data type. To measure the size of the record 
we used following formula [15,16] 
 
µ = α + β + £ + 4               
µ is the Record size  
α is the Fixed data size 
β is the Variable Data size 
£ is the Null Bitmap 
 
α = Total byte size of all fixed-length 
 
β= 2 + (Number of Variable columns x 2) + Maximum 
variable size  
  
Number of Variable Columns  = number of variable-length 
columns and maximum variable size =  Maximum byte size of 
all variable-length columns 
 
Null Bitmap = 2 + ((Number of Columns + 7) / 8) 
 
Number of Columns  = Total number of columns (fixed-length 
and variable-length) 
 
I measured response time and message size for variable 
number of student for both RESTful and SOAP / WSDL web 
service. 

 
B)  Image uploading services  
Second benchmark web service is image upload services in a 
form of byte array with variable size. The aim of this 
benchmark web services is to compare variable length 
uploading speed of conventional SOAP / WSDL web services 
with RESTful Web services. I uploaded 100 images of same 
size and of same array byte domain to measure average upload 
time. 
 
C) Integer array addition services 
Third benchmark web service is integer array addition that 
returns a summation of array of integer. I also changed size of 
array elements. In this experiment, I measured response time 
in milliseconds and message size in byte for variable length 
array.  
 
5. PERFORMANCE ANALYSIS  
 
Table-1 shows benchmarking result of view student’s 
information web service which is depicted in Figure-4(a) and 
Figure-4(b). It show that for variable number of student size a 
message size (byte) and response time of RESTful web service 
is much better than SOAP / WSDL web service. 

 
Table-1 Web service response time (ms) and message size (byte) for view student’s information service

Number of  Students Message Size (byte) Time (Millisecond) 

  SOAP / HTTP REST (HTTP) SOAP / HTTP REST (HTTP) 

Light information of 1 Student 3370 374 29.01 13.33 
Heavy information of  2 Student 16055 2079 63.82 26.51 
Heavy information of  3 Student 29155 5281 100.06 43.38 
Heavy information of  5 Student 37001 7566 233.68 86.82 
Heavy information of  6 Student 50455 13273 286.57 117.58 
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Figure 4(a). Message size (byte) comparison of RESTful and SOAP web service for for view student’s information services 
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Figure 4 (b) .Response time (ms) comparison of RESTful and SOAP web service for view student’s information services. 

 
Table-2 shows benchmarking results of upload images web 
service depicted in Figure-5, which shows that time (ms) to 
upload image in byte array domain take less time for RESTful 

web service as compared to conventional SOAP / WSDL web 
service. I uploaded 100 images of variable length. 
 

 
Table – 2 Web service responses Time (ms) for Image Upload (Byte Array) web service 

Bytes Array (kb) 
Time (Milliseconds) 

SOAP / HTTP RESTful (HTTP) 
10 8760 3950 
20 12800 9560 
30 19870 15689 
40 28050 23900 
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Figure 5 Response time (ms) comparison of RESTful and SOAP web service for Image Upload (Byte Array) web service 

 
For third benchmark web service, benchmark result of integer 
array addition web service is listed in Table-3 and depicted in 
Figure-6(a) and Figure-6(b). It show that even for variable 

length integer array addition payloads of SOAP / WSDL web 
service is larger than RESTful web service for both 
GET/DELETE and PUT/POST varieties. 
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Table-3 Web service response time (ms) and message size (byte) for Integer Array addition web service 

Number of 
Array Elements Message Size (byte) Time (ms) 

 SOAP / HTTP REST (HTTP)  SOAP / HTTP REST (HTTP) 
10 1755 195  3905 1795 
30 3710 480  8280 3440 
60 5925 945  13200 5385 
90 7524 1368  17442 6480 

120 8860 1860  17500 7180 
150 9964 2229  18750 10050 
180 11093 2858  22140 9833 
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Figure 6(a) Message size (byte) comparison of RESTful and SOAP web service for Image Upload (Byte Array) web service 
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Figure – 6(b) Response time (ms) comparison of RESTful and SOAP web service for Image Upload (Byte Array) web service 

 
6. CONCLUSION  
 
In this paper, I presented benchmarking result of mobile based 
performance evaluation of RESTfull and SOAP / WSDL web 
services with the implementation of three different benchmark 
web services. It clearly shows that RESTful web service has 

better performance and scalability and REST provides true 
“Web services” based on URIs and HTTP. The analysis of the 
experimental results reveals the following findings  
• REST is focused on accessing named resources through a 

single consistent interface. 
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• SOAP / WSDL is focused on accessing named operations, 
each implement some business logic through different 
interfaces. 

• REST support verities of data formats such as XML and 
JSON while SOAP / WSDL support only XML. 

• REST reads can be cached while SOAP / WSDL does not  
extends this feature  

• Provides improved response times and server loading 
characteristics due to support for caching. 

• Improves server scalability by reducing the need to 
maintain communication state. 

• Requires less client-side software to be written than other 
approaches, because a single browser can access any 
application and any resource. 

• Depends less on vendor software than mechanisms which 
layer additional messaging frameworks on top of HTTP. 

• Does not require a separate resource discovery 
mechanism, due to the use of hyperlinks in content. 

• Provides better long-term compatibility and resolvability 
characteristics than RPC. This is due to: The capability of 
document types such as HTML to evolve without 
breaking backwards- or forwards compatibility. 

• The ability of resources to add support for new content 
types as they are defined without dropping or reducing 
support for older content types (MIME types). 
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