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Abstract 

This paper focuses on an Embedded System known as "TCP/IC" and 

its role in the "house of the future" - the SmartHouse. 

Overall, the aim of the TCP/IC was to design a device which could 

interact with a user (or AI control system) and allow for the control 

various attached peripherals remotely. 

Although such a device could well be used as a standalone device to 

aid in home-automation, this paper focuses on its use in a 

SmartHouse environment - one where a number of these devices 

are networked and controlled by a central AI. 

The different technologies and protocols involved in the 

implementation of the TCP/IC, along with its two primary interfaces, 

namely HTML (used for user interaction) and XML (used for machine 

interaction) are also discussed. 

The reader will also be introduced to Embedded Systems and the 

various design principles involved in the creation of quality 

Embedded Systems. Core-concepts of home-automation and its 

logical extension, the SmartHouse are also covered in detail. 

Various additional interfaces (e.g. Web, XML, custom-formatted 

text) are also discussed and compared, as are the result of my work 

and some ideas for future implementations. 
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Chapter Summaries 

Chapter 1 - Embedded Systems 

This chapter introduces the reader to the Embedded Systems and 

show the significant role Embedded Systems play in our daily lives. 

By comparing Embedded Systems to the Personal Computer and 

detailing their design requirements, it shows that Embedded 

Systems have requirements that differ significantly in detail and in 

scope from the Personal Computer. It also includes examples of 

Embedded Systems. 

Chapter 2 - Home Automation & The SmartHouse 

This chapter introduces the concept of home-automation and the 

ideas it aims to incorporate. The social impact that home

automation has on society is also been briefly discussed. 

The idea of a SmartHouse, a house where automation technology 

has been integrated with various AI techniques to help make life 

easier, safer and more enjoyable for its occupants, is introduced. 

The chapter concludes by introducing the SmartHouse project 

currently under development at Massey University along with the 

role the device outlined in this paper, the TCP/IC, plays in this 

project. 
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Chapter 3 - The TCP /IC 

This chapter introduces the TCP/IC, an Embedded System used to 

remotely switch and monitor, in real-time, connected devices. It 

outlines the various design options available, ranging from serial 

and parallel based systems to Ethernet based systems. 

It goes on to describe the various options made available by using 

an Ethernet based system and the advantages, and problems 

encountered when using this approach. 

It also briefly introduces the concept of rapid prototyping and 

further details the rapid-prototyping board used in the construction 

of the TCP/IC prototype. 

Chapter 4 - Protocols & Standards 

This chapter formally introduces protocols and explains how 

protocols are used in network communication. 

The OSI model for a protocol stack is then introduced along with 

each of the involved protocols, namely ARP, IP, ICMP, TCP, UDP 

and DHCP were implemented on the TCP/IC. 
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Chapter 5 - Interface Options and Implementation 

This chapter introduces the various interface options available 

when dealing with remote devices along with the advantages each 

offer, focusing on the two interface options chosen for the TCP/IC, 

namely HTML and XML. 

It describes what each interface offers to Embedded Systems and 

details how they were implemented on the TCP/IC. 

Alternative interfaces are also discussed and compared with the 

two interfaces used by the TCP/IC. The chapter concludes by 

showing how although other, seemingly more efficient interfaces 

are available, in practice they may not be. 

Chapter 6 - Results & Conclusion 

This chapter discusses the results obtained when the TCP/IC along 

with its interfaces were developed and tested. 

It goes on to discus ideas for possible future work, and concludes 

by summarising the ideas and their implications that are outlined in 

this paper. 
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