


ABSTRACT

The project entitled “Smart Home Simulation™ 1s a project that shows simulating of
Smart Home in a real world application. This simulation system is a simulation just
like other simulation system such as circuit simulator which show exactly like a real

application of how does it work.

This project emphasize in how to control the system via Internet. In order to simulate
how the system will operate, this project consist a user interface, a virtual home
module and simulation control. The user interface and simulation control will be
installed in one computer and a virtual home module in another. These computers
will be connected to the Internet or LAN in order to act like controlling home from

anywhere over the net

This project 1s not involving any hardware or circuit such as home automation
controller or hi-tech gadget or even a simple circuit This project 1s totally a
simulation system to guide people to understand how does it work in general and
help them how to manage the house with this brand new technology system. This
project involving developing a user interface, virtual home module and simulation
control module to make these computers that contain these two modules

communicate with each other.

At the end of this project, The Smart Home Simulation is expected to be such as
other simulator that existence to provide an overview to understanding about real

world Smart Home especially to customer that interested to own this technology in

their home.
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The real world Smart Home typically consist LCD keypad inside the house and
Graphic User Interface to control the systems. LCD often uses to control the system
when you are home and Graphic User Interface when you are away by log-on to the
Internet. The system’s developer also provided home automation controller which
consists every single circuit that controlled all the home appliance and input from
LCD keypad or from the web. Besides to control the home appliance, the system
usually consist security features such as smoke or heat detector to avoid any fire. It’s
also consists movement detector to detect any intruder or stranger in the house. Some
system provides camera surveillance or telephone control features depend on

packages offered by the company to customer.

In the real world Smart Home. uscr interfaces typically stored in a server that can be
accessed by user via Internet Every security features such as passwords, user
identification and requesting serial number provided by the company to avoid

hackers from accessing the system,

1.2 Project Overview

The Smart Home Simulation is a simulator that shows how to manage the home with
the Smart Home technology. It consists of three core module. The first module is
user interface, the same interface that will be used in real world application. The
second module 1s virtual home modules that act like a home with the real system.
The last module 1s simulation control, which it will control the signal that transmits
from user interface to virtual home module and vice-versa. In this simulation system,

user will interact with the interface to control the home appliance such as fan, light,

air-condition and so on.



The first module, the user interface will be installed in a computer which is PC A.
The computer must be a high-end computer to avoid any error during the simulating.
This computer will execute all simulating instruction before it sending the signal to

virtual home module.

Virtual home module will be installed in another computer, PC B, and will show the
effect from input that has been entered from the user interface. For example user
switch-on the bedroom light from the user interface and from the virtual home
module user can see the light will switch-on virtually and it is exactly like a real

world Smart Home.

Simulation control will be mstalled in PC A which is the same computer with the
first module. All the simulation process will be generated i PC A before the signal

1s sending to the output computer

1.3 Project Objectives
The objectives of this project are:
¢ To provide a simulator to be used for company that developing smart home
technology.
* To develop a mobile Smart Home model. The developers company easy to

simulate a virtual Smart Home to people anywhere.

* To reduce cost by developing a simulation system instead of building many

real Smart Home show room.


















CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

Literature review 1s a background research on information gathered to develop a
project or system. The research intended to equip the developer with development
environment and some knowledge of the strengths and limitations of several
development tools. It will also help the developer in choosing the right tools to
develop the system. Literature review is also done to help the developer of a system
to know some of the existing features offered by a similar existing system. If there
are no existing system has been developed, literature review i1s a useful step to

develop a system within user’s requirements met.

In this chapter, emphasis 15 given on fact finding, tools research and computer

configuration,

[ ]

: Fact finding

To develop a system, a lot of formation needs to be gathered about the system
iself, the procedures involved to develop the system and the methodologies used to
develop the system. All this information can be obtained from various sources.
Different sources will yield different information and facts and it depends on how the
search 1s done. Information can be obtained from intended system users, computer
programs, procedure manuals and reports, forms and documents. Several fact finding

methods have been used in this project to collect all information needed. Below are

the descriptions of each method, which has been used in this project development.















*

2.3.2

Support for Digital Versatile Disc (DVD).
Support for a new industry standard form of power management called

Advanced Configuration and Power Interface (ACPI).

Windows 2000

Windows 2000 (W2K) 1s the latest commercial version of Microsoft’s evolving

windows operating system. Windows 2000 is designed to appeal to small business

market for which the NT was designed. Below are the product line of Windows 2000

and its characteristic:

Windows 2000 Professional, aimed at individuals and businesses and for all
sizes. It includes security and mobile use enhancement. It is the most
economical choice

Windows 2000 Server, aimed at small-to - medium size businesses. It can
function as a Web server and/or a workgroup (or branch office) server. It can
be part of a two-way symmetric multiprocessing system. NT 4.0 server can
be upgraded to this server.

Windows 2000 Advanced Server, aimed at being a network operating
system server and/or an application server, including those involving large
databases. This server facilities clustering and load balancing. NT 4.0 servers
with up to eight-way SMP can upgrade to this product.

Windows 2000 Datacenter Server, designed for large data warehouses,
online transaction processing (OLTP), econometric analysis, and other
applications requiring high-speed computation and large databases. The

Datacenter Server support up to 16-way SMP and up to 64 gigabytes of

physical memory.
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comes from BASIC), but also because the IDE is simple and conformable to use, and
the database objects that come with Visual Basic provide an interface that makes

them easier to use.

Visual Basic does many things for the programmer. For example, objects are
reference counted, and this means that for example if we create an object referenced
by a local variable, the object will be automatically released when the function or
procedure ends (unless we assign it to a non-local variable). Visual Basic has a
sophisticated memory management system and uses a garbage collector so it's fast

de-allocating memory.

Database access in Visual Basic is simple as well. With just one component is used
to open the Recordset, offer a navigator visual interface and hink to the data controls.
This architecture may look bothersome for Visual Basic programmers, but it has its
advantages, hike the freedom to combine different dataset and navigator components
at will and the possibility to place the datasct and/or the datasource components in a

different unit (for example in a centralized data module)

Even though Visual Basic has many advantages, 1t is only good for simple front-end
applications but it is unsuitable for more complex stuff. For more complex stuff,
some others tools such as Delphi or Visual C++ is ideal for both the front-end and

the back-end.

Product support is usually a critical factor when deciding which tool to use.
Microsoft has physical presence in almost all major cities of the world. Mostly

people prefer to use Microsoft’s product to avoid any error or problem when it is
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More than that it has supported most popular media formats and supports 27 of the
most popular graphics and media formats including Bitmap Graphics(*.bmp;*.dib) ,
JPEG Graphics(* jpeg:*.jpg:.*.jpe) . GIF Graphic(*.gif) , PCX Graphic (*.pex; *.pcc)

Photoshop Graphic(*.psd, *.pdd) PaintshopPro Graphic(*.psp) , Targa

Graphic(*.tga; *.vst; *.icb; *.vda; *.win) , PortableNetwork Graphic(*.png) , SGI

Images(*.bw;* rgb; *.rgba; *.sgi) , AutoDesk Images(*.cel;*.pic) , Shockwave Flash

file(*.swf) , Movie file(*.avi;*. mpg.*.mpeg).

2.5  Interface Tools Comparison

Below 1s companison between Visual Basic and Delphi based on several categories:

Category Visual Basic Delphi
Performance Visual Basic uses Microsoft Delphi is based upon
Basic as its underlying Object Pascal (a sigmficant
language. extension of the popular
Borland Pascal 7.0)
Visual Basic produces semi- Delphi's performance is
interpreted code, significantly better because
It generates compiled
executable files,
Visual Basic interpreted p- Delphi 1s built around
code and it is slower. native code compiler and
more faster
Controls Visual Basic custom Delphi's Visual Component
controls are referred to as Library (VCL) is a
VBXs, and a limited comprehensive suite of
selection is supplied with high- performance controls
Visual Basic itself. that support all standard
Additional controls are sold Windows functionality,

IR
















restricted versus PB’s built- e The Web DataWindow i1s

in used for both data entry and

capabilities. reporting on the web.
PSR’s are used for
distributable,

actionable reports. User can
still modify certain aspects
of

the report even though the
producing application is
long

since out of the picture,

Table 2.4: Comparison between Visual Basic and PowerBuilder

2.6  Socket Programming

Socket programming is core of a network application consists of a pair of programs -
- a client program and a server program. When these two programs are exccuted, a
client and server process are created, and these two processes communicate with
each other by reading from and writing to sockets. When a creating a networking
apphcation, the developer's main task 1s to wnte the code for both the chient and

server programs.

The processes running on different machines communicate with each other by
sending messages into sockets. Each process was analogous to a house and the
process's socket is analogous to a door. As shown in figure 2.1, the socket is the door
between the application process and TCP. The application developer has control of
everything on the application-layer side of the socket; however, it has little control of
the transport-layer side. (At the very most, the application developer has the ability to

fix a few TCP parameters, such as maximum buffer and maximum segment sizes.)

23




socket socket
l | TCP with TCP with
buffers Internet burfers
| rocess
process S and p 5
] | variables variables
-+t  ————p——————
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Figure 2.1: Processes communicating through TCP sockets

The client has the job of initiating contact with the server. In order for the server to
be able to react to the client's initial contact, the server has to be ready. This implies
two things. First, the server program can not be dormant; it must be running as a
process before the client attempts to nitiate contact. Second, the server program
must have some sort of door (1.¢., socket) that welcomes some mitial contact from a
client (running on an arbitrary machine). Using our house/door analogy for a
process/socket, it will sometimes refer to the chient's initial contact as "knocking on

the door".

With the server process running, the client process can initiate a TCP connection to
the server. This is done in the client program by creating a socket object. When the
client creates its socket object, it specifies the address of the server process, namely,
the 1P address ot the server and the port number of the process. Upon creation of the
socket object, TCP in the client initiates a three-way handshake and establishes a

TCP connection with the server. The three-way handshake is completely transparent

to the client and server programs.
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best be addressed by creating an entirely new language platform. Design and
architecture decisions drew from a variety of languages such as Eiffel, SmallTalk,
Objective C, and Cedar/Mesa. The result is a language platform that has proven ideal
for developing secure, distributed, network-based end-user applications in
environments ranging from network-embedded devices to the World-Wide Web and

the desktop.
2.6.2 C++ Language

C++ is a programming language of many different dialects, just as each spoken has
many different dialects. In C++, dialects are not because the speakers live in the
North or South; it 15 because there are several different compilers. There are four
major compilers: Borland C++, Microsoft Visual C++, Watcom C/386, and DIGPP.
Each of these compilers 1s shightly different. Each one will support the ANSI/ISO
standard Ct+ functions, but each compiler will also have nonstandard functions.
Sometimes the use of nonstandard functions will cause problems when you attempt
to compile source code (the actual C++ written by a programmer) in a different
compiler. C++ fully supports object-oriented programming, including the four pillar
of object-oriented development: encapsulation, data hiding and inheritance

polymorphism,

2.6.3 Python

Python is a portable, interpreted, object-oriented programming language. Its
development started in 1990 at CWI in Amsterdam, and continues at CNRI in
Reston, Va. Python combines remarkable power with very clear syntax. It has

modules, classes, exceptions, very high level dynamic data types, and dynamic

2R



typing. There are interfaces to many system calls and libraries, as well as to various
windowing systems (X11, Motif, Tk, Mac, MFC). New built-in modules are casily
written in C or C++. Python is also usable as an extension language for applications
that need a programmable interface. Besides, it can be extended in a systematic

fashion by adding new modules implemented in a compiled language such as C or

C++.
2.7 Comparison For Socket Programming Language

Every language has it advantages and disadvantages. Some language may have
advantages in certain functions .Below is comparison for those programming

language.
2.7.1 Javavs C++

Java is designed to be simple, object oriented and similar to C++ while removing the
unnecessary complexities of Ctt. It 1s also said to be a robust, architecturally
neutral, portable, nterpreted, threaded, dynamic and high performance language.
Java enables the development of robust applications on multiple platforms in
heterogencous, distributed networks, C+4 1s not truly portable nor 1s 1t suited to
heterogencous, distributed networks, While C++ excels in high performance, its
powerful features and complexities are often the source of many errors. Below is

comparison of Java and C++ based on several categories:

Category Java C++
Inheritance Implements a single inheritance | Implements the multiple
model model, where a class can only | inheritance model, where a class

inherit from one superclass. To | can inherit from one or more
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In terms of differences, the languages each have unique features that set them apart
from each other and from their predecessors. Java is the least novel of the
languages.Java's designers were aiming to produce a language that was similar to
C++ so that the language would be popular, and their strategy is proving very
successful. The main feature that sets Java apart from other languages is the
investment in secure transmission of code so that the users of the object programs
can execute any program provided on a web page without worrying about trojan

horses.

Python seems to be originally designed to be a scripting language but has all the
features that would enable it to compete with Java, including a web browser that can
download and execute Python applets. The implementation focuses on the language
itself as opposed to issues specific to distributed programming, and provides a rich
set of functionality built-in to the language with the intention of making
programming with Python easy. Unfortunately, the plethora of built-in operations on
objects also gives the language's semantics a "fat" feeling, and places a large burden
on even the simplest objects. Below i1s comparison of Python and Java based on

several categories:
Common gateway interface programming

While there's nothing preventing the use of Java as a language for Common Gateway
Interface (CGl) programming, no CGI specific library support appears to come with
the JDK. Conversely, Python has a number of modules that make CGI programming

easier.









times shorter than equivalent Java programs. This difference can be attributed to
Python's built-in high-level data types and its dynamic typing. For example, a Python
programmer wastes no time declaring the types of arguments or variables, and
Python's powerful polymorphic list and dictionary types, for which rich syntactic
support 1s built straight into the language, find a use in almost every Python program.
Because of the run-time typing, Pvthon's run time must work harder than Java's. For
example, when evaluating the expression a+b, it must first inspect the objects a and b
to find out their type, which 1s not known at compile time. It then invokes the
appropriate addition operation, which may be an overloaded user-defined method.
Java, on the other hand, can perform an efficient integer or floating point addition,
but requires vanable declarations for a and b, and does not allow overloading of the

t operator for instances of user-defined classes.

For these reasons, Python 1s much better suited as a "glue" language, while Java 1s
better charactenzed as a low-level implementation language. In fact, the two together
make an excellent combination. Components can be developed in Java and combined
to form applications in Python; Python can also be used to prototype components
until their design can be "hardened” in a Java implementation. To support this type of
development, a Python implementation written in Java exists, which allows calling

Python code from Java and vice versa,
2,73 C++ vs Python

Almost everything said for Java also applies for C++, just more so: where Python
code is typically 3-5 times shorter than equivalent Java code, it is often 5-10 times
shorter than equivalent C++ code. Anecdotal evidence suggests that one Python

programmer can finish in two months what two C++ programmers can't complete in
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access layer (e.g., Ethernet logic) with instruction to send it to router X (the first hop

on the way B).

To control this operation, control information as well as user data must be
transmitted, as suggested in figure 2.6 The sending process generates a block of data
and passes this to TCP. TCP may break this block into smaller pieces to make more
Manageable. To each of these pieces, TCP appends control information known as the
TCP header, forming a TCP segment. The control information 1s used to be the peer
Tcp protocol entity at host B. Items included in the header are destination port,

S¢quence number and checksum

Next, TCP hands cach segment over to [P, with instruction to transmit 1t to host B.
These sepment must be transmitted across one or more subnetworks and relayed
lhm“gh one or more intermediate routers. This operation, too, requires the use of
fontrol information. Thus 1P appends a header of control mformaton to each

Segment 1o form an 1P diagram.

Fina”& cach IP datagram is represented to the network access layer for transmission
41085 the first subnetwork in its journey to the destination. The network access layer
Ppends its own header, creating a packet frame. The packet is transmitted across the
Wbnetwork to router X. The packet header contains the information (e.g. destination
Subnetwork address, facilities request) that the subnetwork needs to transfer the data

Crogs the subnetwork.



























® It has clear defined milestones. This 1s very useful in helping developers lay
out what they need to do next.

e It also delivers structured documents at each defined milestones, which
makes the process visible. No phase is completed until the documents are
done.

* It has lots of reviews and evaluations, thus, some sort of output will gained

after each step.

Disadvantages of Waterfall Model

®  There have hittle msight into the operation of the system such as how each
activity transforms one artifact to another. Thus, it provides no guidance to
developers on how to handle changes to activities that are hikely to occur
during development

*  Requirements must be fixed before the system s designed — requirements
evolution makes the development method unstable

¢ Design and code work often tumn turns up requirements nconsistencies,
missing system components, and unexpected developers needs.

* System performance cannot be tested until the system 1s almost coded, under
capacity may be difficult to correct. Problems are not discovered until system
testing.

* It does not reflect the way code is really developed.

* Real projects rarely flow in a sequential process. A working revision of the
system is not seen until late in the project’s life.

*  Failed to treat software as problem-solving process due to i1t was derived from

the hardware world



3.2.2  Prototype Model
A prototype is partially developed product that enables customers and developers to
tXamine some aspect of the proposed system and decide if it is suitable for the
finished products. Prototyping is such a sub process to develop a prototype. The
objectives of this model are:
® To establish user interface
*  To reduce communication problems and avoid misunderstanding.
* To explore potential designs.
* To evaluate performance.
Advantages of Prototype Model
* To explore user needs.
It 1s difficult to imagine system from the specification, prototyping model
allows all part of a system to be constructed quickly to understand or clanfy
needs. It also reduces misunderstanding and dentifics nmissing functions and
problems. Prototype forms the basis for a written specification,
* Toexplore design.
In this model, design requires repeated vestigation to increase a common
understanding of what 1s needed and what 1s proposed.
* To help in nsk management.
This model collect information (at a cost) and reduces uncertainties in
development, it also reduces chances of user rejection.
Dislldvan!agcs of Prototype Model
*  Time consuming. It is a waste of time if requirements are already clear.
¢ Can be a high percentage of total cost.

* Needs expenienced people to test it
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pieces work as desired, the system was build by adding one piece to next until the
entire system is operational, which called integration testing. Integration 1s a properly
function software product composed of the software components. In V model
approach if any problem or any improvements are needed, developer are allowed to

re-execute the early stages to produce perfect system.

6) System testing

This stage involves a test of the whole system to make sure that the functions and
interactions specified imtially have been implemented properly and satisfy the
Specifications.  Validation ensures that system  has implemented all of the
fequirements, so that cach system function can be tracked back to a particular
fequirement. Besides. veritication ensures that each function works correctly. That 1s.
Validation makes sure that the developer 1s building the nght product, and
Verification checks the quality of the implementation Simularly, any corrections and

Mprovements allow in this stage.

7) Acceptance testing
This stage tests whether the complete system accepted by the customer or-not. This
Slage also addresses the requirements meet and it conducted by the customer rather

than developer.

33 Conclusion
Duﬂ'ng this requirement analysis phase, the V model is chosen as the best
Methodology based on the iteration and rework. This approach was used because if

My problem occurred during implementation phase, developer may correct and fix
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‘ CHAPTER 4: SYSTEM ANALYSIS

4.1 Introduction

A requirement is a feature of system or a description of something that the system is
Capable of doing in order to fulfill the system’s purpose. It describes not only the
flow of the information to and from the system but also the constraints on the

System's performance.

Requirement elicitation is an especially critical part of the process. It explains the
fequirement definition of the system. Requirement definition 1s a complete listing of
Cverything the customer expects the proposed system to do. It represents an
understanding between customer and developer of what customer needs or wants,
and it usually written jomtly with developer. On the other hand, the requirement
SPecification restates the requirement definition in technical terms approprate for the

development of a system design. It 1s written by requirement analysts.

The requirements for Smart Home Simulation project cover four main categorics,
Which are:

* Functional requirements

* Non-functional requirements

* Software requirements

* Hardware requirements
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42  Functional Requirement

Functional requirement explains what the system will do. It describes an interaction
between the system and its environment Furthermore, functional requirement
describes how the system should behave given certain stimuli; functional
requirement are the system expected by users. In order to deploy the functional
fequirement there are three major modules that have been recognized as the most
important functional requirements for this system: User interface, virtual home

module and simulation control.

4.2.1  User Interface

This module consist interface for user to control the virtual home. Its also be as an
input point for this svstem. Several buttons will be designed to indicate home area
Such as living hall, bedroom or kitchen. Each button will provide option to user
€ither to switch-on or switch-off home apphance in the arca In this module there are

¢ight functional buttons to represent home area.
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function. By added this function and scope, this simulation could be more realistic

and attractive.

8.5.2 System Security

Smart Home Simulation could be more smarts 1f there's a security function to access
the system. In real world Smart Home only authorize user can log in to the system to
avoid third party from access user house. In the future Smart Home Simulation

should have security function such as requesting login name and password.

8.5.3 Hardware Involves

To produce a really powerful simulation, hardware involving should consider as an
important aspect. From my opinion, to develop a powerful simulation a team of
development should be formed. The team should be a combination of Computer
Science student and Electrical Engineering student. Computer Science student will
take responsible to develop system, interface and physical connection while
Electrical Engineering student build up a circuit needed. 1 believe this combination
will produce not just a simulation. It 1s more than that. It will produce what we can

call it ‘MINI SMART HOME".

8.6 Experience and Knowledge Gained

Throughout the duration of system development, a lot of invaluable experiences have
been obtained. The most important is the experience of developing a system. The
systematic approach has been used and practically applied in developing the Smart
Home Simulation. The systematic approach is embodied in System Development

Life Cycle (SDLC) as what | have learned theoretically in my course

















