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	Intro
	Welcome to Systems Analysis and Development.  In this week’s lesson, we are going to be discussing designing distributed and Internet systems.
Please go to slide #2
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	Objectives
	Upon completion of this lesson you will be able to:

Understand and be able to explain the concepts related to client server architecture, local area networking, distributed databases and middleware;
Understand and be able to explain the concepts related to file server and client server environments;
Understand and be able to explain the concepts related to distributed systems and their trade-offs;
Understand and be able to explain the concepts related to web site management and customer loyalty and trustworthiness; and

Understand and be able to explain the concepts related to online data, transaction processing, analytical processing and data warehousing.
Please go to slide #3
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	Overview
	Advances in computing technology and the rapid evolution of graphical user interfaces, networking, and the Internet are changing the way today’s computing systems are being used to meet ever more demanding business needs. A variety of new opportunities and competitive pressures are driving the trend toward these technologies.
In this lesson, we will be discussing several technologies that are being used to upsize, downsize, and distribute information systems and data.  These technologies are LAN-based DBMSs, client/server DBMSs, and the Internet. The capabilities and issues surrounding these technologies are the foundation for understanding how to migrate single-processor applications and designs into multiprocessor, distributed computing environments.

Please go to slide #4
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	Designing Distributed
and Internet Systems


	Designing distributed and Internet systems is much like designing single-location systems. The primary difference is that because such a system will be deployed over two or more locations, many more design issues must be considered that will influence the reliability, availability, and survivability of the system once it is implemented. 
When designing distributed and Internet systems, the deliverable is a document that will consolidate the information that must be considered when implementing a system design.  The following is a list of the outcomes and deliverables from designing distributed systems:

A description of each site,

A description of the data usage for each site,

A description of business processes for each site, and

Contrasts of alternative IS architectures for site, data, and process needs.

Please go to slide #5
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	Designing 
Distributed Systems


	A local area network, or LAN, supports a network of personal computers, each with its own storage; each computer is able to share common devices and software attached to the LAN.
In a basic LAN environment, all data manipulation occurs at the workstations from which data are requested. One or more file servers are attached to the LAN. A file server is a device that manages file operations and is shared by each client PC that is attached to the LAN.  

File servers have the following limitations:

First, when using a file server architecture, considerable data movement is generated across the network.

Second, because each client workstation must devote memory to a full version of the DBMS, there is less room on the client PC to rapidly manipulate data in high-speed random access memory.
Third, and possibly most important, the DBMS copy in the workstation must manage the shared database integrity. Application programmers must be rather sophisticated to understand the various subtle conditions that can arise in a multiple-user database environment.

Please go to slide #6
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	Designing 
Distributed Systems


	An improvement in LAN-based systems is the client/server architecture in which application processing is divided between client and server. The client is most often responsible for managing the user interface and the database server is responsible for database storage and access.
In the typical client/server architecture, database recovery, security, and concurrent access management are centralized at the server. Central DBMS functions are often called a database engine in a client/server environment.

The following significant benefits can be realized by adopting a client/server architecture:

It allows companies to leverage the benefits of microcomputer technology,

It allows most processing to be performed close to the source of processed data, thereby improving response time and reducing network traffic, 

It facilitates the use of common visual presentation techniques, and

It allows for and encourages the acceptance of open systems.

Please go to slide #7
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	Designing 
Distributed Systems


	Both file server and client/server architectures use personal computers and workstations and are interconnected using a LAN. However, the client/server architecture supports both the distribution of data and the distribution of processing. This is an important distinction that has ramifications for systems design.
A client/server architecture overcomes many of the limitations of the file server architecture because both the client and server share the processing workload of a task and only transfer needed information.  Client/server computing has become the workhorse architecture for many organizations where multiple clients are likely to be working concurrently with the same data.

Client/server architectures represent the way different application system functions can be distributed between client and server computers. These variations are based on the concept that there are three general components to any information system. These components are as follows:

Data management functions,

Data presentation functions, and

Data analysis functions.

Different client/server architectures distribute, or partition, each of these functions to one or both of the client or server computers, and increasingly, into a third computer, referred to as the application server.  This evolution in client/server computing has resulted in two new terms: three-tiered client/server and middleware

Three-tiered/client server architectures combine data management, presentation, and analysis functions into a single information system application. 

Middleware brings together distinct hardware, software, and communication technologies in order to create a three-tiered client/server environment.

There are three primary reasons for creating three-tiered client/server architectures:

First, applications can be partitioned in a way that best fits organizational computing needs.

Second, because most or all of the data analysis is contained in the application server, making global changes or customizing processes for individual users is relatively easy.

Finally, because the data analysis is separate from the user interface, it is a lot easier to change one or both without having a major maintenance effort.

Please go to slide #8
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	Designing
Internet Systems


	The vast majority of new systems development in organizations focuses on Internet-based applications. The Internet can be used for delivering internal organizational systems, business-to-business systems, or business-to-consumer systems.
Designing Internet-based systems is much simpler than designing traditional client/server systems because of the use of standards.  

Information is located throughout the Internet via the use of the standard domain naming system, or BIND. BIND provides the ability to locate information using common domain names that are translated into corresponding Internet protocol addresses

Universal user access on a broad variety of clients is achieved through a standard communication protocol called Hypertext Transfer Protocol, or HTTP.  HTTP is the agreed upon format for exchanging information on the World Wide Web.

Hypertext Markup Language, or HTML, is the standard language for representing content on the Web through the use of hundreds of command tags.

Having standardized naming, translating, and formatting enables designers to quickly craft systems because much of the complexity of the design and implementation is removed.
As a method to build first-generation electronic applications, HTML has been a tremendous success. It is a very easy language to learn, and there are countless tools to assist in authoring Web pages.  However, HTML’s simplicity also greatly limits its power.  

A language specifically designed to separate content from display is eXtensible Markup Language, or XML. XML is an Internet authoring language that allows designers to create customized tags, enabling the definition, transmission, validation, and interpretation of data between applications.

As we move beyond desktop computers and standard Web browsers, the greatest driver of change and evolution of Internet standards will be the desire to support wireless mobile computing devices. Wireless mobile computing devices are often referred to as thin-client technologies. Thin clients are most appropriate for doing a minimal amount of client-side processing, essentially displaying information sent to the client from the server.

Delivering Internet applications to wireless mobile devices is being accomplished with the Wireless Application Protocol and the Wireless Markup Language.

Please go to slide #9
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	Designing
Internet Systems


	A consistent look and feel is fundamental to conveying the image that a site is professionally designed.  A site with high consistency is easier for users to navigate.  
The use of Cascading Style Sheets, or CSSs, can greatly simplify site maintenance and also ensure that pages are consistent.  CSSs are simply a set of style rules that tell a web browser how to present a document.

A second and more sophisticated method for implementing standard page styles throughout a site is via the Extensible Style Language, or XSL. XSL is a specification for separating style from content when generating designs to apply single style templates to multiple pages in a manner similar to that of Cascading Styles Sheets. 

XSL-based formatting consists of the following two parts:

Methods of transforming XML documents into a generic comprehensive form, and

Methods for formatting the generic comprehensive form into a device specific form.

In addition to using style sheets to enforce consistency in the design of a Website, it is also important that designers adopt standards for defining page and link titles.  When selecting a title, the following guidelines should be followed:
Use unique titles, and

Choose words carefully

Please go to slide #10
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	Designing
Internet Systems


	Maintenance is part of the ongoing management of a system. Many design issues will significantly influence the long-term successful operation of a system.  
In order for your Website to become the preferred method for your customers to interact with you, they must feel that the site and their data is secure.
According to Web design guru Jakob Nielsen, designers can convey trustworthiness in a Website in the following ways:

Design quality;
Up-front disclosure;
Comprehensive, correct, and current content; and

Connected to the rest of the Web.

Another way to increase loyalty and to convey trustworthiness to customers is to provide useful personalized content. Personalization refers to providing content to a user based upon knowledge of that customer.

Personalization should not be confused with customization. Customization refers to sites that allow a user to customize the content and look of a site based on his or her personal preferences.

For commercial Internet sites, your pages must live forever. There are four primary reasons why professional developers have come to this conclusion:

Customer bookmarks,

Links from other sites,

Search engine referrals, and

Old content adds value.

A paradox lies in the fact that, within a distributed system, security and ease of use are in conflict with each other. A secure system is often much less user-friendly, whereas an easy-to-use system is often less secure. When designing an Internet-based system, successful sites strike an appropriate balance between security and ease of use.

Please go to slide #11
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	Designing
Internet Systems


	How data is collected, stored, and manipulated is a significant factor in influencing the success of a commercial Internet Website.
Gaining an understanding of how a new system fits within the context of an organization’s existing application portfolio is a fundamental part of effectively designing and managing system data. 

Context development is a method that helps analysts gain an understanding of how a system fits within existing business activities and data.  Two metrics—integration depth and organizational breadth—can be used to define a system’s context.

Integration depth reflects how far into the existing technology infrastructure a system penetrates.

Organizational breadth tracks the core business functions that are affected by a system.

Online transaction processing, or OLTP, refers to immediate automated responses to the requests of users. OLTP is a big part of interactive electronic commerce applications on the Internet. The speed at which DBMSs can process transactions is an important design decision when building Internet Systems.

Online analytical process, or OLAP, refers to graphical software tools that provide complex analysis of data stored in a database.  OLAP tools enable users to analyze different dimensions of data, beyond the data summaries and aggregations of normal database queries.

A data warehouse is a subject oriented, integrated, time-variant, non-volatile collection of data used in support of management decision making. Data warehouses contain a broad range of data that can provide a coherent picture of business conditions at a single point in time. 
An enterprise data warehouse, or EDW, is a centralized, integrated data repository that serves as the control point of all data made available to end users. This single data source drives decision support applications throughout the entire organization.

Although the EDW is the single source of all data for decision support, it is not typically accessed directly by end users. A data mart is a data warehouse that is limited in scope. A data mart may be a physically separate subset of data extracted from the EDW, or it may be a customized, logical view of the data in the EDW of relevance to a class of users.  

Please go to slide #12
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	Summary
	We have now reached the end of this lesson. Let’s take a look at the material we have just covered:

The process of designing distributed and Internet systems,

Designing systems for LANs,

Designing systems for client/server architecture,

Choosing between file/server and client/server architecture,

Internet design fundamentals,

Providing site consistency,
Internet system design issues, and

Managing online data.

This marks the end of the audio lecture.




