The main users

Chapter 8
Advance System Requirements and Specification
8.1 User Characteristics
The main users of the system will be various hospitals like general, corporate hospitals. To whom the service creation framework facilitates the creation of various business applications like sending SMS system, hospital management through mobiles etc.
8.2 General Constraints
The System can run under WINDOWS XP/WINDOWS 2000 professional/WINDOWS 2003 server.
8.3 Specification Requirements
The specification requirements are divided into two. They are as follows:
8.3.1 External Interface Requirements
User Interface
User interface specifies each human interface system plans to have, including screen formats, contents of menus, and command structure. In this project all functions are done through web portal and mobile browser.
Hardware Interface
WIFI AND GPRS ENABLED DEVICES: Examples of such devices include PDA (Personal Digital Assistant), Laptop, Mobiles.
Software Interface

DATABASE: A database is a collection of information stored in a computer in a systematic way, such that a computer program can consult it to answer questions. The software used to manage and query a database is known as a database management system (DBMS) [36].
APACHE TOMCAT: It is the Servlet container that is used in the official Reference Implementation for the Java Servlet and Java Server Pages technologies. The Java Servlet and Java Server Pages specifications are developed by Sun under the Java Community Process [37].
JSP: JSP is designed for mobile phones with more memory and permanent power sources.
Communication Interface
GPRS TECHNOLOGY: GPRS (General packet radio service) is a service that allows users to send and receive messages through IP based protocol. It is a Packet switched transmission.

The protocol used here is WAP and HTTP.
8.4 Functional Requirements
In this section the functional capabilities of the system are described. For each functional requirement, the required inputs, desired outputs, and processing requirements will have to be specified.
Input
Adding departments, doctor's details, schedules, and lab reports is at the administration side.

Registering according to package and then login to use the services available for that package
Output
Displaying the doctor's details, prescriptions, lab reports, time schedules etc

Displaying all these at the administration side for modifications
8.5 Performance Requirements
The system should send the patients text messages for the prescriptions and it should display the available doctors list provided by the server located in the hospital in mobile interface.
Design Constraints
It specifies all the constraints imposed on design.
Acceptance criteria
Before accepting the system the developer must demonstrate that the system works on the course data. The developer will have to show through test cases that all conditions are satisfied.
8.8 Other Non-Functional Requirements
SECURITY REQUIREMENTS: Security can be provided during connection, by using authentication process which is of two types-open system authentication and shared key authentication.
Open system authentication: The radio NIC sends only one authentication frame, and the access point responds with an authentication frame as a response indicating acceptance (or rejection). For transmission we use direct sequence spread spectrum. Apart from this we can use any security algorithms such as encryption and decryption.

Some of the technologies which I am using this project is explained below:
8.9 About Operating Systems
An operating system is a program that controls the execution of application programs and acts as an interface between the user of a computer and the computer hardware. The main reason for developing these operating systems is to get some useful services from this OS. An operating system can be thought of as having three objectives or performing three functions [41]:
Convenience : An operating system makes a computer more convenient to use.
Efficiency : An operating system allows the computer system resources to be used in an efficient manner
Ability to evolve : An operating system should be constructed in such a way as to permit the effective development, testing and introduction of new system functions without at the same time interfering with service

The hardware and software that are used in providing applications to user can be viewed in a layered, or hierarchical, fashion.
End User: The user of the application is called end user and generally is not concerned with the computer's architecture. Thus the end user views a computer system in terms of an application. That application can be expressed in a programming language and is developed by an application programmer.
Utilities: If one were to develop an application program as a set of machine instructions that is completely responsible for controlling the computer hardware, one would be faced with an overwhelmingly complex task. To ease this task, a set of systems programs is provided. Some of these programs are referred to as utilities, and they implement frequently used functions that assist in program creation, the management of files, and the control of I/O devices [41].

The most important system function is the operating system. The Operating system makes the details of the hardware from the programmer and provides the programmer with a convenient interface for using the system. It acts as mediator making it easier for the programmer and for application program programs to access and use of those facilities and services [41].
8.10 About Languages used
The following programming languages has been used in this project
8.10.1 Java Server Pages
The language used is Java, in which Servlets, JSP are used to build the application.

WAP technology for mobile communication and Scripting language is Servlets

Java Server Pages (JSP) is a technology based on the Java language and enables the development of dynamic web sites. JSP was developed by Sun Microsystems to allow server side development. JSP files are HTML files with special Tags containing Java source code that provide the dynamic content [40].

The following figure 7.1 shows the Typical Web server, different clients connecting via the Internet to a Web server. In this example, the Web server is running on UNIX and is the very popular Apache Web server

First static web pages were displayed. Typically these were people's first experience with making web pages so consisted of My Home Page sites and company marketing information. Afterwards Perl and C were languages used on the web server to provide dynamic content. Soon most languages including Visual basic, Delphi, C and Java could be used to write applications that provided dynamic content using data from text files or database requests [40].

These were known as CGI server side applications. ASP was developed by Microsoft to allow HTML developers to easily provide dynamic content supported as standard by Microsoft's free Web Server, Internet Information Server (IIS). JSP is the equivalent from Sun Microsystems, a comparison of ASP and JSP will be presented in the following section.

The following diagram figure 7.2 shows a web server that supports JSP files. Notice that the web server also is connected to a database [40].

JSP source code runs on the web server in the JSP Servlet Engine. The JSP Servlet engine dynamically generates the HTML and sends the HTML output to the client's web browser.
Why use JSP?
JSP is easy to learn and allows developers to quickly produce web sites and applications in an open and standard way. JSP is based on Java, an object-oriented language. JSP offers a robust platform for web development [40].
Main reasons to use JSP
Multi-platform

Component reuse by using JavaBeans and EJB [40]
Advantages of Java
You can take one JSP file and move it to another platform, web server or JSP Servlet engine.

This means you are never locked into one vendor or platform.

HTML and graphics displayed on the web browser are classed as the presentation layer. The Java code (JSP) on the server is classed as the implementation.

By having a separation of presentation and implementation, web designer's work only on the presentation and Java developers concentrate on implementing the application [40].
JSP compared to Servlets
A Servlet is a Java class that provides special server side service. It is hard work to write HTML code in Servlets. In Servlets you need to have lots of println statements to generate HTML. JSP pages are converted to Servlets so actually can do the same thing as old Java Servlets [40].
JSP architecture
JSPs are built on top of SUN Microsystems' Servlet technology. JSPs are essential an HTML page with special JSP tags embedded. These JSP tags can contain Java code. The JSP file extension is .jsp rather than .htm or .html. The JSP engine parses the .jsp and creates a Java Servlet source file. It then compiles the source file into a class file; this is done the first time and this why the JSP is probably slower the first time it is accessed. Any time after this the special compiled Servlet is executed and is therefore returns faster [40].
8.10.2 Wireless Mark-up Language
Wireless Mark-up Language, based on XML, is a content format for devices that implement the WAP Wireless Application Protocol specification, such as mobile phones, and preceded the use of other mark-up languages now used with WAP, such as XHTML and even standard HTML (which are gaining in popularity as processing power in mobile devices increases) [39].

Wireless Mark-up Language is a lot like HTML (Hyper Text Mark-up Language) in that it provides navigational support, data input, hyperlinks, text and image presentation, and forms. A WML document is known as a "deck". Data in the deck is structured into one or more "cards" (pages) - each which represents a single interaction with the user. WML has a scaled down set of procedural elements which can be used by the author to control navigation to other cards [39].

Mobile devices are moving towards support for greater amounts of XHTML and even standard HTML as processing power in handsets increases. It is likely WML will be phased out in the future. WML pages are stored on a web server. They are accessed by a WAP gateway, which sits between mobile devices and the World Wide Web, passing pages from one to the other much like a proxy. This translates pages into a form suitable for mobiles. This process is hidden from the phone, so it may access the page in the same way as a browser accesses HTML, using a URL (for example, http://example.com/foo.wml), provided the mobile phone operator has not specifically prevented this [39].
8.11 Introduction to web applications
HTTP is used by the browsers to communicate with the web servers. In place of browser we and develop our own programs using Socket API to communicate with a web server. According to HTTP the user agent/http client/browser sends a request for a resource and gets back response. According to the protocol the web server/http server sends the response with a status code. Most of the web servers are configured not to list the contents of a directory. Almost every web server provides an option of defining a list of files as welcome files.
Difference between Get and Post
In our programs most of the time we will use GET or POST methods. In HTML forms we can specify the method as POST or GET when we use GET method the browser appends the form data to the URL but when we use POST method the data will not appended to the URL. Data will be placed as part of request body. In order to upload files from browser to web server we can use  for these types of forms we need to use POST instead of GET [37].
Web-Containers
Java soft has released Servlet and JSP specifications publicly. There are so many vendors who have provided the implementation of these specifications. All these products are known as web containers. A web application developer develops a web application using different resources like html pages, image files, Servlets, JSP pages [37].
Configuring web applications
Java soft has defined a standard approach for configuring web applications. Once the web application is configured we can deploy it on any of the available web containers [37].
Steps
· Create WEB_APP_ROOT directory

· Under WEB_APP_ROOT create WEB_INF

· Create classes and lib directories under WEB_INF (place java classes in classes directory and .jar files in lib directory)

· Create web.xml and place it under WEB_INF

· Create a WAR (Web Application Archive) file using java tool for this move to WEB_APP_ROOT dir and use jar cvf webapp.war. Above command places all files in webapp.war We use content paths to identify the web applications. Ex: http://localhost:8080/myweebapp1/index.html by default index.html is considered as a welcomefile. According to our application we can configure a different set of welcome files.
The web containers will not be sending the information about WEB_INF directory to the user agent. Even though we can place all the files under the root it is not recommended. It is not recommended to use the absolute paths of the resource in a web application. We have to use relative paths. Managing web applications in web containers:

Most of the vendors provide the tools to manage the web applications. We can use these tools to upload our war files to the server and deploy them. Ex: In Tomcat
· Use the URL http://localhost:8080

· Choose Tomcat Manager (by using uname and pwd given in config file)

· Choose the war file to be uploaded choose install In Web Logic

· Login to web logic server using admin uname and password

· Choose deployments web applications node

· Choose configure a new application.

· Choose upload the war files

· Select the war file place it on server, configure and deploy it Today most of the websites generates the content dynamically (when a request is send the web server, the content is generated) [37].
8.12 Wireless Application Protocol
The WAP was designed to show internet-contents on wireless clients, like mobile phones. WML is the language used to create pages to be displayed in a WAP browser [38].
· Wireless Application Protocol or WAP is an open international standard for applications that use wireless communication. Its principal application is to enable access to the Internet from a mobile phone.

· A WAP browser is designed to provide all of the basic services of a computer based web browser but simplified to operate within the restrictions of a mobile phone.

· WAP specifies architecture based on layers that follow the OSI model fairly closely. The WAP model, or stack as it is commonly known, is illustrated.

· WAP specifies an architecture based on layers that follows
The OSI model fairly closely. The WAP model, or stack as it is commonly known, is illustrated [38].
8.12.1 WAP Architecture
Wireless Application Protocol (WAP) is an open, global specification which empowers mobile users with wireless devices to easily access and interacts with information and services instantly. In common language, a large number of devices manufactures like Nokia, Ericsson, Motorolaand software developers like IBM, Microsoft, and Oracle have agreed on one common standard [38].

WAP gives mobile phone users access to Internet or web services through handheld devices. WAP Gateway technology provides a solution to the growing demand for wireless mobile services across the world. WAP Gateways act as a bridge between the mobile world and the Internet and offers WAP services like encoding of WML pages, end-user authentication system,& WML script compiling [38].

WAP uses the underlying web structure to enable communication between content providers and mobile devices. This wireless protocol employs Wireless Markup Language (WML) for application contents instead of Hypertext Markup Language coding (HTML). A useful & utility feature of WAP technology is the ability to support telephony service integrated with micro-browsing of data. WAP Gateways acts as a proxy between wireless networks & the Internet while encoding WAP data into byte codes [38].

SMS Gateway is a utility which enables us to send & receive text and binary Short Messages over GSM / PCS digital cellular telephone networks. This consists of an interactive messaging application with source code, and a stand alone messaging gateway to other windows applications through the use of DDE, OLE, & Command Line Interface. Since SMS Gateway supports POP3 for message transmission and SMTP for message reception it can be integrated with any email environment without need for custom development [38].

SMS Gateways are centered on convenience, flexibility, and seamless integration of messaging services and data access. Since SMS allows for two-way communication it is a far more advanced and reliable service than paging. SMS gateway technology supports a variety of value-added services [38].
8.12.2 SMS applications
SMS can be used & incorporated to provide commercial services like news flashes, sports, travel information like flight timings and status, and more. SMS Applications can be built by interfacing them to an SMSC, which is the central component in an SMS network. However there are many SMSCs and each vendor's SMSC supports its own protocol. Standard protocols are not common and application complexity increases due to varied protocols platforms & environments [38].

SMS 'Gateway' allow applications to be built on standard Internet development platforms by translating SMSC specific protocols into industry standard HTTP formats. The use of internet-based environment for SMS applications also means that most standard HTML web-applications can be easily adapted & used to start providing services over SMS.
8.12.3 WAP Server
WAP Server is just a normal web server and a WAP gateway-type device built into one. People assume that it is necessary to have a WAP server in order to serve WAP content, but this is not so. WAP content is servable from any normal web server. While focussing on WAP security, the WAP server can help plug some few holes which are unplugged in the WAP environment [38].

As the WAP server contains a gateway, the 3rd party gateway usually hosted by the cellular operator can be skipped, and WAP content host will have full control on the entire encrypted stream.
8.12.4 SMS Gateway
Short Messaging Capability in the shortest time

SMS - Short Message Service
Short Message Service (SMS) is the ability to send and receive text messages to and from mobile phones. The text can comprise of words, numbers, or an alphanumeric combination. Each short message can be up to 160 characters in length. Often SMS Mobile Terminal Services are offered along with voice mail notifications, which account for the vast majority of SMS traffic on the network [38].
Advantages of SMS
· SMS is an inexpensive method of communication.

· 160 characters take up as much room as a one-second-voice call.

· Messages are delivered immediately when the recipient's phone is turned on.

· Messages get stored and delivered later if the recipient's phone is not on.

· Like e-mail, they can also be reviewed or stored in your phone for as long as you wish.
8.13 Openwave SDK
Openwave SDK 6.2.2 is a Windows-based application that you can use to test how your wireless applications work with Openwave Mobile Browser 6.2.2 and Openwave Mobile Messaging client. The SDK features a mobile phone simulator, which includes the same browser code as is embedded in real mobile phones. It also includes sample code and a generic phone configuration file, or "skin," that represents an idealized mobile phone.

Openwave Mobile Browser 6.2.2 can display content delivered in XHTML Mobile

Profile 1.0 (XHTML-MP) with Cascading Style Sheets (CSS), the Wireless Markup Language (WML), MMS-SMIL, and a number of other formats

The Openwave SDK 6.2.2 includes sample code for XHTML-MP and CSS and sample messages in variety of MMS formats. For more information, choose Start > Programs > Openwave SDK 6.2.2 > Samples > Read me.

Openwave SDK 6.2.2 can be runned on any computer having
· Microsoft Windows NT with Service Pack 6a

· Microsoft Windows 2000 with Service Pack 2

· Microsoft Windows XP with Service Pack 1
8.14 Database: The SQL Language
The SQL language and relational database systems based on it are one of the most important foundation technologies in the computer industry today. Over the last decade, the popularity of SQL has exploded, and it stands today as the standard computer database language. Literally hundreds of database products now support SQL, running on computer systems from mainframes to personal computers and even handheld devices. An official international SQL standard has been adopted and expanded twice. Virtually every major enterprise software product relies on SQL for its data management, and SQL is at the core of the database products from Microsoft and Oracle, two of the largest software companies in the world. From its obscure beginnings as an IBM research project, SQL has leaped to prominence as both an important computer technology and a powerful market force [36].

SQL is a tool for organizing, managing, and retrieving data stored by a computer database. The name "SQL" is an abbreviation for Structured Query Language. For historical reasons, SQL is usually pronounced "sequel," but the alternate pronunciation "S.Q.L." is also used. As the name implies, SQL is a computer language that you use to interact with a database. In fact, SQL works with one specific type of database, called a relational database [36].

Figure 7.6 shows how SQL works. The computer system in the figure has a database that stores important information. If the computer system is in a business, the database might store inventory, production, sales, or payroll data. On a personal computer, the database might store data about the checks you have written, lists of people and their phone numbers, or data extracted from a larger computer system. The computer program that controls the database is called a database management system, or DBMS [36].

When you need to retrieve data from a database, you use the SQL language to make the request. The DBMS processes the SQL request, retrieves the requested data, and returns it to you. This process of requesting data from a database and receiving back the results is called a database queryhence the name Structured Query Language [36].

The name Structured Query Language is actually somewhat of a misnomer. First of all, SQL is far more than a query tool, although that was its original purpose and retrieving data is still one of its most important functions. SQL is used to control all of the functions that a DBMS provides for its users, including [36]:
· Data definition. SQL lets a user define the structure and organization of the stored data and relationships among the stored data items.

· Data retrieval. SQL allows a user or an application program to retrieve stored data from the database and use it.

· Data manipulation. SQL allows a user or an application program to update the database by adding new data, removing old data, and modifying previously stored data.

· Access control. SQL can be used to restrict a user's ability to retrieve, add, and modify data, protecting stored data against unauthorized access.

· Data sharing. SQL is used to coordinate data sharing by concurrent users, ensuring that they do not interfere with one another.

· Data integrity. SQL defines integrity constraints in the database, protecting it from corruption due to inconsistent updates or system failures.
SQL is thus a comprehensive language for controlling and interacting with a database management system.

Second, SQL is not really a complete computer language like COBOL, C, C++, or Java. SQL contains no IF statement for testing conditions, and no GOTO, DO, or FOR statements for program flow control. Instead, SQL is a database sublanguage, consisting of about forty statements specialized for database management tasks. These SQL statements can be embedded into another language, such as COBOL or C, to extend that language for use in database access. Alternatively, they can be explicitly sent to a database management system for processing, via a call level interface from a language such as C, C++, or Java. Finally, SQL is not a particularly structured language, especially when compared to highly structured languages such as C, Pascal, or Java. Instead, SQL statements resemble English sentences, complete with "noise words" that don't add to the meaning of the statement but make it read more naturally. There are quite a few inconsistencies in the SQL language, and there are also some special rules to prevent you from constructing SQL statements that look perfectly legal, but don't make sense [36].

Despite the inaccuracy of its name, SQL has emerged as the standard language for using relational databases. SQL is both a powerful language and one that is relatively easy to learn. The quick tour of SQL in the next chapter will give you a good overview of the language and its capabilities.
8.14.1 Database Structure
The SQL1 standard specified a simple structure for the contents of a database, shown in Figure 7.7. Each user of the database has a collection of tables that are owned by that user. Virtually all major DBMS products support this scheme, although some (particularly those focused on special-purpose or embedded applications or personal computer usage) do not support the concept of table ownership. In these systems all of the tables in a database are part of one large collection [36].

Although different brands of SQL-based database management systems provide the same structure within a single database, there is wide variation in how they organize and structure the various databases on a particular computer system. Some brands assume a single, system-wide database that stores all of the data on that system. Other DBMS brands support multiple databases on a single computer, with each database identified by name. Still other DBMS brands support multiple databases within the context of the computer's directory system [36].

These variations don't change the way you use SQL to access the data within a database. However, they do affect the way you organize your datafor example do you mix order processing and accounting data in one database or do you divide it into two databases? They also affect the way you initially gain access to the databasefor example, if there are multiple databases, you need to tell the DBMS which one you want to use. To illustrate how various DBMS brands deal with these issues, suppose the sample database were expanded to support a payroll and an accounting application, in addition to the order processing tasks it now supports [36].
Summary
This chapter explains the SMS system requirements such as Specification requirements, Functional requirements, Performance requirements, and hardware and software requirements. About operating system and languages used in this projects are discussed in this chapter. Wireless application protocol architecture and WAP server are explained using diagrams. Database requirements and its uses are explained using diagrams. Openwave SDK and its functions are discussed in this chapter.

