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1. Introduction

1.1.  Purpose
This is to demonstrate the interaction of robotic software to interact across the Internet giving web users control over a robot connected to a robotic device.

1.2.  Scope

The scope of this document is a description of web application software and the required hardware to interact with robotic software.  It also covers a review the previous project “Bluetooth Robot Remote Joystick Control”

1.3.  Definitions, Acronyms, Abbreviations
1.3.1. DBMS.   Database Management System – “It is computer software that manages databases.” [1.4.11]
1.3.2. GUI.  Graph User Interface – it is a type of interface between the computer and the user that allows for a graphical representation of data.
1.3.3. HMTL.  Hypertext Markup Language – it is a dominating markup language of the internet.  It uses what are called "tags" to display text, links, heading, images, paragraphs and lists.  This language is interpreted by the user's web browser and the server receiving the HTML request for the desired document.
1.3.4. JDBC.  Java Database Connectivity – “The Java Database Connectivity (JDBC) API is the industry standard for database-independent connectivity between the Java programming language and a wide range of databases.” [1.4.4]
1.3.5. JDO.  The Java Data Objects – “Standard interface-based Java model abstraction of persistence. Application programmers can use JDO technology to directly store Java domain model instances into the persistent store (database).” [1.4.4]
1.3.6. JSP.  Java Server Pages – This markup language is similar to HTML, but the primary difference is that it allows for Java instructions to be inserted inside a custom tag.
1.3.7. OS.  Operating System – This is computing software that allows for users to interact with the computers hardware and possibly other computers on a network.
1.3.8. RDBMS.  Relational Database Management System – “It is a database management system (DBMS) that is based on the relational model as introduced by E. F. Codd. Most popular commercial and open source databases currently in use are based on the relational model.” [1.4.12]
1.3.9. RS-232.  Recommended Standard 232 – “A standard for serial binary data signals connecting between a DTE (Data Terminal Equipment) and a DCE (Data Circuit-terminating Equipment).” [1.4.11]
1.3.10.   SQL.  Structured Query Language – It is a database computer language that allows interaction such as creation, modification, and querying of the database between application software and database architecture such as database objects.
1.3.11.  XML.  Extensible Markup Language – It is a computer scripting language very similar to HTML, but the main difference is that the web developers can custom design tags in this language to suit his or her needs.
1.4.  References
1.4.1. Sun Microsystems Inc, Santa Clara, CA, 2008    http://java.sun.com/javase/6/docs/api/ 
1.4.2. Sun Microsystems Inc, Santa Clara, CA, 2008       http://java.sun.com/javase/  

1.4.3. Sun Microsystems Inc, Santa Clara, CA, 2008    http://java.sun.com/javaee/ 

1.4.4. Sun Microsystems Inc, Santa Clara, CA, 2008   http://java.sun.com/javase/technologies/database/ 

1.4.5. The Apache Software Foundation, 1999-2009,       http://tomcat.apache.org/ 

1.4.6. Sun Microsystems Inc, Santa Clara, CA, 2008       https://glassfish.dev.java.net/ 

1.4.7. The Apache Software Foundation, 2008

  http://httpd.apache.org/ 

1.4.8. RidgeSoft, Pleasanton, CA, 2009  http://www.ridgesoft.com/intellibrainbot/intellibrainbot.htm 

1.4.9. Keane Jarvi, 1998-2006, 

http://users.frii.com/jarvi/rxtx/index.html 

1.4.10. Wikimedia Foundation, January 27 2009, http://en.wikipedia.org/wiki/RDBMS 

1.4.11. Wikimedia Foundation, January 28 2009, http://en.wikipedia.org/wiki/Database_management_system 

1.4.12.  Wikimedia Foundation, January 22 2009,   http://en.wikipedia.org/wiki/RS-232 

1.4.13.  RidgeSoft, Pleasanton, CA, 2009   http://www.ridgesoft.com/intellibrain2/intellibrain2.htm 

1.5.  Overview 
1.5.1.  
The Software Requirement Specification will describe an overall design of the software interaction between the robotic hardware, the server’s software, database and web application software.  It also includes hardware and software requirements for implementation.
2.   Overall Description
2.1.  Product perspective 
2.1.1. Overall Design
2.1.1.1.  
Figure 2.1.1.1.1 displays the overall structure of this project design. It shows how users will interact with the robot over the internet.  This figure shows that users will interact using their web browser to make interactions with the web application and the database; the web application will pass data to the Java Database and the robot driver software.
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Figure 2.1.1.1.1 Overall Program Design
2.1.2. Robot Program Design
2.1.2.1.  
Figure 2.1.2.1.1 displays how the web application will connect to the robot driver; it also displays the main programming components of the robot driver.  The robot drive has two major components, the GUI application [1.3.2] and the robot logic.  The GUI application is run on the server, while the robot logic is executed on the robot’s logic board, which is displayed in figure 2.1.2.1.2 this image can also be viewed on the website [1.4.14].  Data is transferred between the web application and the GUI application.  The GUI application in turn transmits data to the robot using the Bluetooth device which is visible in Figure 3.1.2.2, and the robot logic software receives the robot the instructions from the Bluetooth device.
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Figure 2.1.2.1.1 Robot Program Design
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Figure 2.1.2.1.2 Robotics Controller
2.1.3. Web Application Design
2.1.3.1.  
Figure 2.1.3.1.1 shows what the web application consists of and data packets being sent to the robot driver.  This diagram views the three main components of any Java web application: the deployment descriptor – which is an XML [1.3.11] file that uses the markup tags to describe to the Java web server software how the web application will be deployed. 
[image: image4.png]



Figure 2.1.3.1.1 Web Application Program Design
2.1.4. Database Program Design
2.1.4.1.  
The diagram in figure 2.1.4.1.1 views the interaction with the database and the web application; the database will receive information form users on the internet.  It will be sending updated information to the web application – informing the GUI [1.3.2] software for the robot driver of user information.
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Figure 2.1.4.1.1.1 Database Program Design
2.1.5. Server Interfaces
2.1.5.1.  
The server interfaces with the Linux OS [1.3.7], this in turn interacts with the HTTPD Apache web service. [1.4.6]

2.1.6. User Interfaces
2.1.6.1.  
Users will be able to interface with the robotic device over the internet, through their web browsers.

2.1.7. Hardware Interfaces
2.1.7.1.  
No additional hardware will be needed to interact with the robotic device.

2.1.8. Software Interfaces 

2.1.8.1.  
User will need the Java runtime environment to interface with some of the web pages.  Users will not need it to interface with the online application itself.

2.2.  Product Functions
2.2.1.   
Wireless web cameras will be able to keep track of the robots movements.

2.2.2.  
The web application will be using a built-in database to get recorded information.

2.3.  User Characteristics
2.3.1.  
Users with an interest in controlling a robot from their home computer.

2.4.  Constraints
2.4.1.  
Users will only be able to control the robot within the allocated space of where the robot is physically located.

2.5.  Assumptions and Dependencies
2.5.1. HTTPD Server
2.5.1.1.  
Apache HTTPD Server is software that provides a service to any computer that it is installed on – therefore any computer that has the ability to have this software installed on its OS [1.3.7] can have the ability to become a server.  This software takes the request from users on the internet, interprets them into instructions that the OS [1.3.7] can understand, and provides a response.  It was created by the Apache Software foundation. [1.4.7] 

2.5.2. Tomcat
2.5.2.1.  
Apache Tomcat resembles some similarity to it predecessor Apache HTTPD server.  The primary difference is that it is a Java web server.  It handles deployment of a web application and translating JSP [1.3.6].  [1.4.5]

2.5.3. Glassfish 
2.5.3.1.  
Sun Glassfish is an open source Java application server that was created by Java Sun instead of the Apache Software foundation.  It has almost the same functionality as the Apache Tomcat, but the primary difference is manufacturer and user preference.  This software is available to download and its source code is also available. [1.4.6]

3. Specific Requirements
3.1.  Required Materials
3.1.1.  
This project will implement various technologies, using various platforms.  Thus, the implementation will need a hardware and a software solution.
3.1.2. Required Software

3.1.2.1.  
The software required to perform the implementation needs is: Java Enterprise Edition [1.4.3], Java Standard Edition [1.4.2], Apache Tomcat [1.4.5], Java Sun Glassfish [1.4.6], and Java Database [1.4.4] may as well be apart of this project.  The server also needs Java RXTX software to interact with the Bluetooth device. [1.4.9]  Once this software is installed, the user has to import all the java libraries used by this software package, and can start interacting with the robot’s Bluetooth device.

3.1.3. Required Hardware
3.1.3.1.  
The current hardware needed will be a wireless IP camera, similar to figure 3.1.2.1.1, as well as the robotic hardware needed in figure 3.1.2.1.2.
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Figure 3.1.2.1 Proposed IP Wireless Camera
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Figure 3.1.2.1.2 The IntelliBrain Robot with Bluetooth Device

3.1.4. Security Access

3.1.4.1.  
Required security access will be needed to the physical address of the computer CSIDC, and remote access is required as well.  
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