
Web Server: 
 
I discussed Client/Server Architecture in Parts 1 and 2 of the Technology Stack. 
 
To review the Web-based part of the Client/Server Architecture, I included N-Tier Architectures 
again as follows from the Evolution of Client/Server Computing. 
 

N-Tier Architectures 
 

The 3-tier architecture can be extended to N-tiers when the middle tier provides 
connections to various types of services, integrating and coupling them to the client, 
and to each other. Partitioning the application logic among various hosts can also 
create an N-tiered system. Encapsulation of distributed functionality in such a 
manner provides significant advantages such as reusability, and thus reliability. 
 
As applications become Web-oriented, Web server front ends can be used to offload 
the networking required to service user requests, providing more scalability and 
introducing points of functional optimization. In this architecture (Figure 4), the client 
sends HTTP requests for content and presents the responses provided by the 
application system. On receiving requests, the Web server either returns the content 
directly or passes it on to a specific application server. The application server might 
then run CGI scripts for dynamic content, parse database requests, or assemble 
formatted responses to client queries, accessing dates or files as needed from a 
back-end database server or a file server. 

 

 
 
From our discussion on October 27, the main responsibility of the Web Server is to handle the 
traffic, requests and responses.  Examples of Web Server software technology discussed 
included Tomcat J2EE and the cloud computing services.  I also mentioned Windows server 
software. 
 
Notes from class are summarized directly below.   
 



 
Class Notes Figure 

 
**An actual comparison of web server software may be found at Wikipedia's Comparison of 
Web server software.  If you scroll down the Web site, the features of the Web servers are 
outlined underneath the comparisons.  The Operating System supports for each server may be 
found at the bottom of the Web site.   
 
Comment:  According to the Operating system support section at the site above, the Tomcat 
server is "supposedly" supported by Windows, but from personal experience, I would have to 
say that the support not robust.  During the course of the semester, Web pages easily added to 
the GSC Web Windows-based server failed (repeatedly) during an AWS upload.  The Tomcat 
OS was fairly unforgiving. 
 



According to How Servers Work, in general, all of the machines on the Internet can be 
categorized as two types: servers and clients…A server machine may provide one or more 
services on the Internet. For example, a server machine might have software running on it that 
allows it to act as a Web server, an e-mail server and an FTP server. Clients that come to a 
server machine do so with a specific intent, so clients direct their requests to a specific software 
server running on the overall server machine. For example, if you are running a Web browser 
on your machine, it will most likely want to talk to the Web server on the server machine. 
 
From Webopedia:  Any computer can be turned into a Web server by installing server software 
and connecting the machine to the Internet.  There are many Web server software applications, 
including public domain software from NCSA and Apache, and commercial packages from 
Microsoft, Netscape and others. 
 
Tomcat: 

 
Apache Tomcat from Wikipedia: Apache Tomcat (or Jakarta Tomcat or simply Tomcat) 
is an open source web server and servlet container developed by the Apache Software 
Foundation (ASF). Tomcat implements the Java Servlet and the JavaServer Pages 
(JSP) specifications from Oracle Corporation, and provides a "pure Java" HTTP web 
server environment for Java code to run. 
 
Tomcat should not be confused with the Apache web server, which is a C 
implementation of an HTTP web server; these two web servers are not bundled 
together, although they are frequently used together as part of a server application 
stack. Apache Tomcat includes tools for configuration and management, but can also be 
configured by editing XML configuration files. 
 
The Tomcat Story (#38): In 1999 Sun donated the source code of the servlet and JSP 
reference engine implementations to the Apache Software Foundation (ASF). A 
collaborative subgroup called the Jakarta project was formed to focus on the servlet and 
JSP engines and merging the Sun reference implementation technology and the Apache 
JServ technology. But the project ended up handling all of the projects formerly under 
the auspices of the Apache Java group. All of the projects under the Jakarta umbrella 
are Java language open-source projects supporting the Apache Software License. 
Tomcat is one of those projects. 

 
Documentation about Apace Tomcat may be found here at the Apache Software 
Foundation.  The most recent version as of 12/05/11 is Tomcat 6.0.35.  A complete list 
of releases may be found here. 

 
Windows: 

The Windows Server given in the list at "Comparison of Web Server Software" (above) 
was IIS (Internet Information Services.  IIS (formerly called Internet Information Server) 
is a web server application and set of feature extension modules created by Microsoft for 
use with Microsoft Windows. It is the most used web server after Apache HTTP Server. 
IIS 7.5 supports HTTP, HTTPS, FTP, FTPS, SMTP and NNTP. It is an integral part of 
Windows Server family of products, as well as certain editions of Windows XP, Windows 
Vista and Windows 7. 
 
From Microsoft's Web site (Jul 19, 2004):  All of Microsoft’s Web server technologies 
build upon a common foundation—Internet Information Services (IIS). Microsoft and third 



parties use IIS’s two plug-in architectures—Common Gateway Interface (CGI) and 
Internet Server API (ISAPI)—to build more sophisticated Web development platforms. 
 
In some cases, Web tools require a specific combination of programming language and 
tools, such as ASP (which relied on scripting languages) or ATL Server (which only 
supports C++). But the most successful products have been those such as ASP.NET 
that support a variety of programming languages. 

 

 
 

Currently Microsoft's Web site for servers is offering Windows Web Server 2008 R2 
Edition.  It was designed to be used as a single purpose internet facing web server that 
delivers rock solid foundation of infrastructure capabilities. It is integrated with the newly 
re-architected IIS 7.0, ASP.NET, and the Microsoft .NET Framework. Windows Web 
Server 2008 R2 enables your organization to rapidly deploy webpages, websites, web 
applications, and web services. 
 
Web and Applications Platform 
 
Windows Web Server 2008 R2 provides your organization with the ability to deliver rich 
web-based experiences efficiently and effectively, with improved administration and 
diagnostics, advanced development and application tools, and lower infrastructure costs. 
 
Enhancements 

 Greater technical capacity than the previous versions of Windows Server, and no 
limitation of Microsoft SQL Server installation. 

 Highly effective platform for ASP.NET based Internet web deployments, because it 
includes the newly re-architected Internet Information Services (IIS) 7.0, Microsoft 
ASP.NET, and the Microsoft .NET Framework. 

 Dedicated web-serving functionality and server roles that support four x64 sockets 
and 32 gigabytes (GB) of RAM. 

 Economical next-generation web server that is competitively priced for enterprise 
or hosting organizations needing to rapidly deploy webpages, websites, web 
applications, and web services. 

 
Cloud Computing 
 

Cloud computing is the delivery of computing as a service rather than a product, 
whereby shared resources, software, and information are provided to computers and 
other devices as a utility (like the electricity grid) over a network (typically the Internet). 
 



 (click on the pic to access the source) 
 
The servers layer consists of computer hardware and/or computer software products 
that are specifically designed for the delivery of cloud services, including multi-core 
processors, cloud-specific operating systems and combined offerings. 
 
I found a Hurwitz white paper based on The Role of the Operating system in Cloud 
Environments at 
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=10&ved=0C
MEBEBYwCQ&url=http%3A%2F%2Fwww.hurwitz.com%2Findex.php%2Frecent-
research%2Fcloud-computing%2Fdoc_download%2F121-the-role-of-the-operating-
system-in-cloud-
environments&ei=zz7lTrnuHsbV0QGjxoTzAQ&usg=AFQjCNELXlZnqNivBd88YuIXMzjF
DEQcSg&sig2=MaUDRYn06TRj5h-uB1uuSg. 
 
One of the most important ways to support the underlying complexity of well-managed 
cloud computing resources is through the operating system.  Operating systems such as 
Linux are designed to support these requirements so that cloud services and application 
services do not have to recreate underlying technologies tailored for each specific 
deployment. Users gain control, predictability, scalability, and security by having critical 
shared infrastructure at the operating system level. In addition, an operating system 
such as Linux supports important standards that enhance portability and interoperability 
across cloud environments. Operating system platforms are designed to hide much of 
the complexity required to support applications running in complex and federated 
environments. Much of the functionality required for the efficient operation of many 
applications is built in to the operating system. It needs to work competently in the 
background to ensure that all the right resources (such as processing power, required 
memory and storage) are available when needed.  In addition, the operating system 
implements the level of security and quality of service to ensure that applications are 
able to access the resources needed to deliver an acceptable level of performance. 
 
In an era when the focus is on cloud computing why is the operating system more 
important than ever? The answer is that in order for end users to benefit from a cloud 
platform that supports balanced workloads that can scale in a secure manner, the 
operating system has to be designed to enhance that cloud platform.   



 
One of the most significant requirements for companies adopting cloud computing is the 
need to adopt a hybrid approach to computing. To do so, most organizations will 
continue to maintain their traditional data center to support complex mixed workloads. 
For example, an organization may choose a public cloud environment for development 
and test workloads, a private cloud for customer-facing web environments that deal with 
personal information, and a traditional data center for legacy billing and financial 
workloads. It is no surprise that hybrid computing environments will be the norm. 
Therefore, it is more important than ever for the operating system to support and 
federate the various computing deployment models so they appear to be a single system 
from a customer experience and a systems and service management perspective.   
 
Operating systems have evolved over the past decade to keep pace with the innovation 
of distributed computing. In the past it was normal to have each application exist as a 
closed environment—a world unto itself. However, in order to maintain a competitive 
advantage in business environments that demand superior customer service and 
efficient operations, organizations require interoperability across platforms that manage 
their important applications. 
 
The elements required to create an operationally sophisticated hybrid cloud computing 
environment include the following four: 

 Well defined interfaces that hide implementation details 
 Core security services 
 The ability to manage virtualization 
 Management of workloads to provide quality of service and performance. 


