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1. Background 
After a pre-study in the year 2001-2002 financed by VINNOVA1, a prototype based on the 
Activity Theory model was constructed to demonstrate the usability of mobile IT in mobile 
healthcare. The prototype was developed in PHP on Apache and deployed on a Microsoft 
Windows Server 2000 computer, which was also installed a MS SQL server 2000 for the 
database. This prototype is considered as a throwaway one, since it was developed mainly to 
demonstrate a basic architecture for the healthcare databases. As the IMIS project goes into 
more specific, there are needs for building up a new prototype, which is considered to be 
evolutionary prototype, i.e. a prototype to be successively constructed to the final system. To 
this purpose, this report will evaluate different development platforms for the new IMIS 
construction. This report evaluates two development platforms, namely Microsoft .Net and 
Java from Sun, which are most applied in software development. 

2. Problems of the previous version of IMIS platform 
The previous version of IMIS was implemented in PHP, which is a scripting language based 
on the model of preprocessing HTML pages. The PHP preprocessor search for PHP language 
tag, i.e. <?php … ?>, in the web server. When the PHP preprocessor finds the right tags, the 
PHP engine is invoked to execute the code inside. Some shortcomings in PHP are considered 
not a proper platform for the construction of our future IMIS prototype.  
 
First, PHP was not designed to be an object-oriented language, although in the new release of 
PHP 5 a new object is introduced to bring some Object Oriented Programming (OOP) 
features to it. OOP increases the ability for code reuse and provides enhanced features as well 
as reduced development time. If the code is more reusable, fewer bugs can be discovered by 
any client and fixed for everyone. OOP also encourages developers to write more 
maintainable code. PHP for example does not enforce declaration of variables, while 
declaration of variables prevent many common errors run time errors. 
 
Second, PHP lacks exception handling and event-based error-handling instances that interrupt 
the normal flow of a program. You cannot jump your code to a special error-handling section. 
Nevertheless, you may manage errors in a non-standard way in PHP, e.g., in the new release 
of PHP 5 exception handling is introduced. Exception and error handling makes the code 
more stable.  
 
Third, PHP is a script language. That is, the PHP code is not compiled for execution. This 
decreases the website speed and causes less stability. Compiling code before execution helps 
to eliminate many common errors. Although you may install a third-party accelerator to 

                                                 
1 See report to Vinnova: Stöd Mobilverksamheten i Omsorgsarbet - Integrerade Mobila Informationssystem, 
slutredovisning av bidrag, dairienummer 2002-05 196.  
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increase the performance, but it is not installed on most shared hosting servers. Another 
drawback of scripts is the security. Script languages are more easily to be hacked than the 
compiled languages, e.g. C#, Java etc.  
 
Fourth, PHP does not support other languages like .NET, which supports 25 languages, e.g. 
C++, C#, VB .Net etc. If there are many programmers working together, it is not guaranteed 
that all of them know one language, e.g. PHP. With .Net, many programmers use their own 
languages and can still cooperate during their work.  
 
The discussion about PHP, .Net and J2EE are still hot on the online community. People from 
different background argue their own advantages and the disadvantages of others. 
Nevertheless, most of them agree on that the decision to choose one of these approaches 
should be made under the consideration of the objective world and the researchers’ personal 
preference. That is, there is no absolute good platform or totally bad one. PHP is used by 
others in other circumstances coming out good results. Besides, the developers’ preferences 
are also an important factor not continue developing in PHP.  

3. New alternatives for IMIS platform 
Based upon the above reflection to the shortcomings of PHP platform, the designers of IMIS 
are searching for new alternatives. In the following sections, Microsoft .Net and Sun J2EE, 
the two platforms widely used for Web application/service construction, will be compared 
against each other. Both of them provide users/programmers powerful facilities to construct a 
Web-based system easily. Not surprisingly, they are different in many aspects and have both 
advantages and disadvantages.  

3.1. .NET from Microsoft 
Microsoft .NET initiative aims to align a wide spectrum of Microsoft products and services 
under a common vision of interconnected devices of many kinds, from servers to stationary 
and mobile PCs to specialized devices. At a technical level, .NET targets three levels [2]:  
 

• Web services; 
• Deployment platforms (servers and clients); 
• Developer platform 

 
What most interests Web developers is the last level – developer platform. The .NET platform 
comprises Common Language Runtime (CLR), frameworks, and tools. Microsoft, Intel, and 
Hewlett-Packard submitted to ECMA the Common Language Infrastructure (CLI) 
specification and built up a language-neutral platform. The CLR, which is a part of Microsoft 
.NET framework, is the implementation of the CLI specification from Microsoft. CLR also 
includes support for COM and platform interoperability. In .NET Framework, most of the 
tools are integrated in Visual Studio .NET (VS .NET). VS .NET supports editing, building, 
and debugging of applications across multiple languages. One of the advantages of VS .NET 
than some Java tools lie on the GUI construction. With VS .NET, it is very easy to drag-and-
drop the Windows/Web controls to the designed interface, which will simplify the work load 
of the programmers a lot. This is especially important when the prototype or systems should 
be delivered in a timely fashion.  
 
Active Server Pages (ASP) .NET is the technology that can be used to build up dynamic Web 
pages. ASP .NET is an event-driven, control-based architecture that generates content and 
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dynamic client-side code from server-side code using functionality described in the 
System.Web classes of the .NET Framework [3]. Although as the name implies, it sounds like 
the successor of the Active Server Pages (ASP), ASP .NET approach is very different from 
the old ASP. ASP is a some kind of script languages. The scripts, which make the static 
HTML pages to be dynamic, exist in the HTML codes and are processed within the page. 
ASP .NET, however, turn the entire page into an object. The page object will be initialized, 
processed and disposed. After processed, an HTML page is rendered. ASP .NET pages and 
page classes are similar to Java ServerPages (JSP) pages and Java servlets, respectively [2].  

3.2. Java/J2EE from Sun 
The JavaTM 2 Platform Enterprise Edition (J2EETM) platform offers a multi-tiered distributed 
application model, reusable components, a unified security model, flexible transaction 
control, and web services support through integrated data interchange on Extensible Markup 
Language (XML)-based open standards and protocols such as CORBA and SOAP [4]. J2EE 
supports Java, and only Java. Sun’s J2EE vision is based on a family of specifications that can 
be implemented by many vendors. It is open in the sense that any company can license and 
implement the technology, but closed in the sense that it is controlled by a single vendor, and 
a self contained architectural island with very limited ability to interact outside of itself.  
 
The most important strength of J2EE is the platform-independence. The J2EE applications 
can run on all kinds of platforms that have a Java Virtual Machine, both Windows and UNIX 
based OS. The platform-independence is sometimes called ‘portability’. Operating system 
portability is a possibility with most implementations of J2EE. What is the benefit of 
operating system portability? There are typically two types of organizations that think they 
need operating system portability: independent software vendors (ISVs) and corporations 
looking for scalability solutions. When a company wants to buy new hardware, they consider 
about the budget mostly. As a result, there will be various kinds of machines used in the same 
company. J2EE may sound great for people who own various kinds of machines and want to 
develop an enterprise application on all of them.  
 
Another strength of Java is that it is free! You may download J2EE SDK free of charge on 
Sun’s website. There are many free codes for Java programmers to reuse on the Internet. 
Some extreme Java funs say that ‘free is best.’. There are also many free infrastructural tools 
and servers for the Java environment. For example Eclipse and JBoss. Undoubtedly, Java 
wins many users from Microsoft since it is free. However, what you save on budget costs you 
in some other way, e.g. the consistency, customer services etc.  

4. IMIS criteria for selecting the platform 
In this section, I try to compare.NET with J2EE based on some general criteria and specific 
requirements of IMIS project. Definitely this report cannot draw a final conclusion of which is 
better, J2EE or .NET. Nobody can do so at present. Hereby, I just choose some criteria that 
are relevant to the IMIS project.   

4.1. Interoperability and portability  
Interoperability means ‘the ability to communicate or transfer data between functional units 
running on different platforms, implemented in different technologies, using industry standard 
or widely accepted data description and communication protocols [5].’ Making new software 
work alongside existing systems is an ongoing customer need [6]. In the IMIS project, we also 
aim at this goal. IMIS research involves various organizations, e.g. county council, 
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municipality, hospital etc. Each of them has its own computer system for daily work. IMIS is 
not going to replace these systems, but to connect or work alongside these systems. In this 
case, the interoperable design of IMIS system is very important.  
 
Claiming that interoperability is more important than portability, Microsoft now tells users 
that .Net-based applications can share information with applications running on other 
platforms through Web services, in which XML-based messages are sent via the Simple 
Object Access Protocol (SOAP) [7]. 
 
Compared with interoperability, portability is not in our main concern. As mentioned above, 
portability is also a problem typically faced by independent software vendors (ISVs) and 
corporations looking for scalability solutions. With Web services (interoperability), IMIS can 
help various organizations in health care sharing information and capabilities. The hardware 
specification for deploying IMIS is quite low. Besides, the .Net can also be deployed on 
Linux or other platform if mono2 is installed.  

4.2. Scalability 
Scalability refers to the ability to add more workload. Health care is a big research area that 
involves various research subjects. That means the system workload will be much aggravated 
in the future. Thus, the scalability of IMIS is another important factor for consideration. Most 
of these companies think portability is the path to scalability. Scalability is not a hardware 
problem; it is software problem. Sessions [8] has done a study to compare J2EE with .NET 
platform for e-Business cases. Based on his study, the .NET platform has a major advantage 
of J2EE, if the cost of the system is serious consideration. One can expect to spend five to ten 
times as much for the same functionality on the J2EE/Unix platform as one would spend on 
the .NET platform.  

4.3. Security 
IMIS concerns security since most of the patients’ information concerns privacy. How to 
prevent it from being hacked is a big issue to deal with. It is partially because of this that we 
give up the PHP solution and turn our steps to .NET or J2EE. Actually, both Microsoft and 
Sun are paying their attention to this issue. Moreover, it is believed that it is a no-winner race. 
In IMIS, it is believed that either of them is adoptable. For security reason, it may be possible 
to adopt a mixed solution of both in the future.  

4.4. Language  
Programming language is now more or less a choice of programmers’ preference. No matter 
using Java or C#, a good programmer can work out a good solution. However, when there are 
more than one programmers working together for the same enterprise solution, how to 
collaborate their work becomes a big issue. J2EE supports only Java. The .NET supports 
almost all languages (over 20) except Java. Just as Java fans claim ‘Java is platform-
independent’, the .NET is language-independent. For various programmers work together, 
.NET becomes a good choice.  
 
IMIS is a big project that will last many years and involve many developers. Those 
developers may be familiar with various kinds of programming languages. With .NET 

                                                 
2 http://www.mono-project.com/ , but mono many not be stable enough at present for the use of commercial 
Information Systems.  
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framework (Common Language Runtime), developers are able to contribute to the same 
solution while using their preferred languages.  

4.5. Other issues  
The most important criteria for IMIS construction are listed above. Moreover, many other less 
important issues should be considered. They are selectively listed as follows:  
  

1. Multiple users and messaging. IMIS is a multiple-user system. It is in principle 
allowed to have two and more users using the system simultaneously. Thus, it is also 
allowed to send and receive messages among users.  

2. User interface. A good user interface may be important for the IMIS users. Microsoft 
tools have an edge over Java for building applications that require rich graphical user 
interfaces and that deliver content to Web browsers. Although Java tools are 
improving, Microsoft’s tools are generally considered easier to use.  

3. Identification and state. In some cases, IMIS systems should be able to remember and 
recognize the old users when they are back. This can be realized in many ways in 
various technologies. Both .NET and J2EE are quite good in this issue.   

4. Compute costs with care. Cost is usually the first problem that most of developers 
have to face. In IMIS project, we consider the cost into two parts, development cost 
and deployment cost. The development cost is not that much since the university has 
all software licenses that we need in the project. The hardware cost will be more or 
less a fixed cost regardless which technology we adopt. The deployment cost will 
depend on the hardware of users. They should be able to use their current hardware for 
running the IMIS clients.  

5. Investigate outside vendor support. We should go out to the market and make a survey 
about what kinds of products that is available and popular. Regarding the developing 
technology, .NET and J2EE are the most popular that are available nowadays.  

5. Logic and physical view on IMIS 
Based on the study above, we adopt a solution that is illustrated in Figure 1. That is, the IMIS 
system will start from a Web Application/Services prototype. A MS SQL Server 2000 will be 
adopted for the database. Some XML files and Web Services (done by others) will also be 
used at the database layer. On business layer, this prototype will be constructed on the host of 
IIS 6.0, which is included on Windows Server 2003. The GUI will be coded with ASP .NET 
(C#, VB .NET etc). The users/clients will interact with IMIS only on the Interface layer. Later 
when the project continues, functions that are more intelligent will be added to the business 
layer. Probably some knowledge base and inference components will be implemented.  
 

 5



Integrated Mobile Information Systems (IMIS) 

Database layer 

Business layer 

Interface layer 
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(MS SQL) XML file
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Figure 1 IMIS logic view 

 
Based on the logic view of IMIS, the IMIS physical view is preliminarily decided as Figure 2 
illustrates. The IMIS Web Server, which has IIS 6.0 installed, play mainly three roles: i) 
receives request from the client/user, who may browsing the system via an ASP .NET page. 
ii) process the information that are requested by the users and get necessary data from the 
database. iii) response to the client/user by either rendering an HTML page or providing a 
Web Service.  

IMIS Web Application
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Media 
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pages 

Main website pages 
(ASP .NET) 

Configuration 
files 

Style files 

Client/user 

Database server 
(MS SQL) 

XML file 

IMIS Web Server 
(IIS 6.0) 

Web Services and other 
outside data source 

 
Figure 2 IMIS physical view 
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6. Choice of .NET 
This report is not about arguing which technology is better, but it is for the use of choosing 
one of them for the specific use of IMIS project. Either technology will allow you to build 
Web services that consumers using disparate technologies can access. A .NET Web service 
could serve as a consumer to a J2EE Web service and vice versa because of the standards 
Web services provide. Furthermore, even if one solution proves superior, it will provide 
superior efficacy only when used by a superior developer. The tools are only as good as the 
developer who yields them [9]. Choosing between them comes down to the needs and 
requirements of the organization and, to a lesser extent, the personal needs and preferences of 
those using it. As a summary, Table 1 is made based on both the technology (.NET and J2EE) 
and practice (IMIS criteria).  
 
Table 1 Comparison of .NET and J2EE 

IMIS 
CRITERIA .NET J2EE 

Interoperability Strong Weak 
Portability Weak Strong 
Scalability Cheap  Expensive 
Security Yes Yes 
Language 20+ Only Java 
GUI Integrated IDE Weak 
Web server IIS Apache, Tomcat 
Application 
server 

- JBoss, Websphere, BEA 

 
Based on the discussion above, we decide to adopt the .NET approach, since it sounds more 
suitable with the IMIS criteria. As an evaluation report in IMIS project, this essay cannot 
touch all the aspects of .NET and J2EE. Instead, the author tries to find out and discuss only 
the factors that IMIS is interested. Although the final choice goes to Microsoft’s .NET 
technology, this does not mean .NET is better than J2EE. IMIS would like to adopt any 
technology that is suitable for itself. As some other developers have done, some mixed feature 
of .NET and J2EE may be adopted for some parts of IMIS system in the future.  
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Appendix 1 Comparison of .NET and J2EE [8] 
 

Technology  .NET J2EE 
Support technologies   RMI/IIOP 
Distribution protocol  DCOM, SOAP SOAP, RMI 
Firewall ISA*  
HTML page caching ISA*, ASP.NET   
      
Presentation tier technologies     
Infrastructure IIS Servlet container 
Programming model ASP.NET Servlets, JSP 
High availability NLBS*, ACS*, other not specified 
Load balancing NLBS*, ACS*, other not specified 
Mangement ACS* not specified 
      
Middle tier technologies     
Infrastructure .NET EJB 
Programming tool Visual Studio .NET not specified 
High availability ACS* not specified 
Load balancing ACS* not specified 

Security API 
COM+ Security Call 
Context JAAS 

Message Queue API MSMQ JMS 1.0 

Asynchronous components Queued (COM+) 
Message driven beans (EJB 
2.0) 

Naming and Directory Service ADSI JNDI 
      
Data tier technologies     
Distributed transaction MS-DTC JTS 
Relational DB API ADO.NET JDBC 2.0 
Hierarchical DB API ADO.NET - 
Database storage SQLServer** - 
Mainframe DB connectivitiy  HIS* Java Connectors 
      
Framework technologies     
eCommerce framework Commerce Server* - 
Business to business orchestration  BizTalk Server - 
   
* Optional add-ons services for the .NET platform  
** SQLServer is the official .NET platform database technology, but any ADO.NET compliant 
database, which includes most major databases, can be used 
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Appendix 2 .NET vs Coldfusion, PHP, Java (from [10])  
 

Feature .NET Java Cold Fusion 
MX 

PHP 

Compiled Code – 
Increases website 
speed 
(precompiled is the 
fasted) 

Yes – both 
precompiled 
and 
dynamically 
compiled when 
a page is 
requested  

Yes – both 
precompiled 
and 
dynamically 
compiled when 
a page is 
requested  

Yes – 
dynamically 
compiled when 
a page is 
requested 

No – 3rd party 
accelerator can 
be used to 
increase 
performance 
but it is not 
installed on 
most shared 
hosting servers 

Scripted Language 
– results in poor 
website 
performance 

No No Somewhat Yes – a 3rd 
party 
accelerator can 
be used to 
increase 
performance 
but it is not 
installed on 
most shared 
hosting servers 

Objected Oriented 
– Code reusability, 
reduced 
development time, 
fewer bugs, more 
maintainable code 
etc.   

Yes  Yes Somewhat No 

Supported 
Development 
Languages – easier 
to find developers 

C++, C#, VB 
.NET, Jscript 
.NET, Python, 
Perl, Java (J#), 
COBOL, Eiffel, 
Delphi – 25 
languages 
supported 
currently 

Java CFML and 
CFScript 

PHP 

Browser Specific 
HTML Rendering 
– different HTML 
is automatically 
sent to IE than to 
Netscape, reducing 
incompatibility 
issues 

Yes No No  No 

Open source No Yes Somewhat Yes 
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