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Unit 10 Assignment 2

Final Project

The Concept:

My final project is a remote control device that controls most household appliances from the confines of an easy chair. Although a modified version of the Universal Remote Control (URC), this remote control would be geared toward the elderly as they need assistance in operating appliances and devices that run their daily lives. The basic concept of the Elderly Helper (EH) is that you can live normal and productive lives with the assistance of technology that is capable where the elderly citizen is not.
The EH takes the place of having to move from place to place or room to room as it has a signal that can travel through opaque structures. It doesn’t do everything for the elderly citizen nor does it operate everything. It doesn’t turn the roast in the oven but can operate the ovens on-off and temperature-time controls. It also doesn’t run everything like gas powered lawn mowers and snow blowers. What it can do is aid in providing control to everyday living by helping with features and functions of appliances that are not reachable to some individuals.
Similar Devices:
Of course many remote controls are on the market today. Every appliance is controlled by a remote control. There are even remote controls titled Universal Remote Controls (URC) that control many features of an appliance and some features of other appliances. However no remote control exists that can control all appliances. This is the difference between the ubiquitous remote control that controls each appliance and the EH. 
The EH is not a remote that just controls the television and other media related components such as VCR and DVD players. The EH is a remote that controls features of all household activity that can hold a computer chip. This leaves out turning on the hot and cold water of a bath tub but it is capable of setting the temperature of the water. 
Programming Language:

Although Java is a network geared object oriented programming language (OOPL) that is API rich with server based re-usable components, it is capable of running on embedded platforms as well. Ubiquitous computing has become a reality in the computing world of today and is rapidly expanding to include java for embedded devices that run faster, cost less, and have more and more power. To keep up with this ubiquitous computing (UbiComp) evolution and ever smaller spaces that run java code Sun Microsystems has developed Java SE for Embedded. Java Micro Edition (Java ME) has been used for years on embedded devices but recently Java Standard Edition (Java SE) has taken the place of Java ME and is “Java’s best performing form of Java” (Sun Microsystems). Reasons for the success of Java SE are as follows.
Java SE is more familiar and easier than both Java ME and Java Enterprise Edition (Java EE) as its “object model is based on C++ but simplifies it and removes error-prone elements such as pointers and memory management” (Sun Microsystems). 
Java SE is also secure and connection oriented as developers find networking, security, graphics, database, and XML support functionality. Connections with other applications, other systems, the internet, and databases, as a result, are easy, robust, and secure.

Java SE is highly portable with high performance which is just what embedded platforms increasingly need. How? Java SE is a “Write-Once-Run-Anywhere (WORA) environment. Our award-winning HotSpot technology inside Java SE uses machine code in-lining and just-in-time compilation to put Java applications performance on par with C or C++ (Sun Microsystems). 

Finally Java is supported by a widespread community. An entire development entourage has risen with the support of Java’s tools, code, and applications, which are in many cases Open Source and feely available. Along with the rich set of training and books available java SE has become the standard for creating robust and efficient embedded applications.
To use Java SE for embedded on our EH it will use the ARM CPU processor, a 32 bit Reduced Instruction Set Computer (RISC) chip meaning it requires fewer instructions but delivers high performance at lower cost making it ideal for embedded uses. The relative simplicity of the ARM RISC architecture also makes it ideal for the EH. ARM RISC CPUs are widely used. “As of 2007, about 98 percent of the more than a billion mobile phones sold each year use at least one ARM processor. As of 2009, ARM processors account for approximately 90% of all embedded 32-bit RISC processors” (Wikipedia).
Functionalities:

The EH will perform like no other remote can. It will, from the confines of an easy chair, control the on-off feature of the television, radio, automobile, oven, microwave, each light both inside and outside of the house, and computer. It will control the temperature of the oven, microwave, hot water heater, and thermostat. Finally it will control the up-down feature of the easy chair, garage door, and stair lifter.
The way the remote will work is technically under research but each device will consist of an ARM RISC architecture CPU as described above. By selecting the mode on the remote control you can control each appliance and device. By hitting up and down with the mode selected to lights, for example, you can control each light in and out of the house. Similarly by selecting a mode you can control the up and down function of the devices that support up and down.
Storage:
The use of a database is not an immediate concern of the EH but should one be needed in the future I have included one in appendix A to show, as the starting point for developing a database, the key entities that comprise the system. Appendix A shows the ERD and SQL queries to the database.
The entities are the remote control itself and an abstract entity titled device which comprises the different appliances, an automobile, and other controllable objects. A DeviceID, the Primary Key (PK), and a DeviceDescription are its attributes. The remote control’s consists of attributes RemoteID (PK), on, off, up, and down, volume, temperature, and time.
Documentation:

Of course what project would be complete without documenting essential procedures, system functions, technical specifications, and other vital statistics? Documenting the system, in all of these areas, provides assistance to users, operators, customers and their staff, and the development team. 

The users need an operator’s manual to assist when they need help with the functionality of the system. This operator’s manual “describes its purpose (the system) and refers to other system documents or files that may have more detailed information” (Pfleeger P. 489). By providing other file information in this way the user is assured of finding answers to questions or problems. 

The user’s manual also provides more detail in the system summary. The system summary details the system by presenting the system’s purpose and objectives, the system’s functions and capabilities, the system’s features, characteristics, and advantages giving a clear picture of the system’s accomplishments.
To help the user in understanding the system further illustrations will be provided for the EH “depicting inputs and their sources, outputs and their destinations, and the major system functions” (Pfleeger P.489). The main goal of the user’s manual is, then, to provide understanding of the system’s functions to the user.
The operator’s manual provides to the operator’s of the system, those people who must now more detail than the user, what the user’s manual provides to the user, a layered presentation in which more and more detailed information is provided as needed. As the user’s manual provides system function details the operator’s manual provides details of performance and system access.
Other documentation for the EH will alleviate most concerns with troubleshooting, find answers to questions, instruct the user about system features, and provide information on performance. These other documentations will consist of guides to learn what the system does without the details, tutorials that will guide the user instead of having to read manuals, a requirements document and a design document to explain requirements and design issue respectively, a programmer’s document to guide the programmers, online help, and a quick reference guide.
Conclusion:
The EH is a concept, only, that is worthy of future research and development. Its premise is based on need. The EH, as a real world device, would offer capabilities to elderly citizens whom otherwise could not function at a proper standard of living. The technology is the obstacle but also the bright spot in seeing the EH through to fruition. The bright spot is java for embedded which would comprise 90 percent of the technology needed to see the EH assist the elderly. The other 10 percent is the signal strength and its ability to travel through opaque structures. 

However the technology of interest to me and any future endeavor in actually creating such a device is java SE. As my program at Capella nears completion I will embark on two more advanced java courses, TS5356 and TS5355 and will after graduation seek a career in java programming. Who knows maybe as I near old age I will see the EH as a necessity not a school project.
Appendix A:
The ERD-
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The SQL Queries:

SELECT * FROM REMOTECONTROL;
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UPDATE REMOTECONTROL SET DeviceMode = ‘DVDPlayer’ WHERE RemoteID = 1;
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DELETE FROM RemoteControl WHERE RemoteID = 1;
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