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ABSTRACT

Controlling clectrical appliances over the intemet is the next wave of networking
technology. With the existing advancements in computing power and network
technology, the concept of fully automated client and server device controller is
not far fetched. This idea was instigated from some situation like this; when the
author went to the office and suddenly realized that he forgot to turn off the lamp
at his room at home. By using the client server device controller application, the
author can connect to the home network and can check the status of all the lamps.
If the room’s lamp is on, then the author can switch it off. This project will not
only be applied to lamps but has been extended to control all the devices in the
house or room from the fan, radio, television or whatever electrical appliances that
can connect to the device controller. With the current advancements in computing
power and network technology, the concept of fully automated more like smart
homes can be achieved. In this project, it will describe how the author has
simulated a client server device controller environment. The main control or
interface for this project was developed using Visual Basic 6 and hook them up
via a network. In this project also, the application is added with mobile intcgration
ability where the device controﬂer can be controlled by receiving the instruction
message from the sender. Once these applications were run and once the devices
got plugged in, it will announce their availability in the network. Tt will then
automatically act as server and the client application of this client server device
controller can be connected with proper access permissions. This project is a
strong determined step towards delivering the notion of "Internet appliance”

leading to ubiquitous computing,
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CHAPTER 1

1.0 INTRODUCTION

1.1 Background of Study

It is very interesting and convenient to be able to control everything while sitting
at youwr Personal Computer (PC) terminal. ‘Of all millions of pages on the web,
most are hosted by large servers or at minimum, desktop PCs. But these are not
the only computers that can function as web servers, even very small devices can
serve web pages -on request, including pages that -display real-time 1nformation
and respond to user input. The pages can be available within network or adding

the Internet connection and makes the pages available to anyone on the Internet.

]
1.2 Problem Statement-
» Network connection that installed at home is not fully utilized.

Most of users have an Internet connection installed at their home and workstation.
There are several types -of Intemnet connection such as broadband and dial-up
Internet connection. For broadband users, it will be wasted if the connection not

maximized used because the users pay it monthly, not time of usage.
+ The usage of computer mostly limited to clerical work and entertainment.

People are familiar with computer but usage of it may not be fully used. Most of
the users -use the computer to perform clerical work such as writing an
assignment, preparing word document and spreadsheet. For young generation

especially teenager, they enjoy playing games installed at the running comper.



From the normal PC it can be as a server to serve the services to client. When the
PC turn as server, the client can connect to this computer from anywhere that has
Internet or intranet connection (assuming there is no network administration

setting).

+ Toreduce cost for a remote control application.

Cost is important; people want to have something that in good quality product, but
the cost is less. Cost is the factor that to be considered for the both sides, which
are project developer and users (customers). The cost is depend on how user want
the product works, whether they want it to turn on the lamp at garage, kitchen,
store or some other places. The existing system use Infrared (IR) technology and
this project only apply wired connection between elecirical devices and ‘device

controller that attached to the server computer.

13  Objective

¢ To design room or home automation

This project is designed to make room or home automation easy to control when a
user is not at home and spending their time for working or enjoy the holiday. It
allows easy control in several way when user it not at their room or home. The
ways that apply for controlling the application in this project is using another
computer from different location of computer that was connected with internet.

Another way to control this application is through mobile phone.

¢ To design a remote switching using parallel port

Another objective is to design a new way in switching the switch button of
electrical appliances. The normal way in switching on or off the lamp will be
replaced by clicking the button using mouse. This method can be minimized the
time taken to switching several appliances without going the actual place where
the electrical appliances located. This can be called as centralize contro! system.

¢ To integrate the device controller application with mobile technology



The usage of mobile phone also can be maximized when this project 1s included
with Short Messaging Service (SMS). Therefore, home devices can be turn on or
off with a command phrase likes “Lamp On” or “Lamp Off” that send from the

user mobile phone,

Normally before user leaving their home for vacation, user will turn on the main
lamp for security purposes. This practice triggered the idea for the remote control
application where user can simply turn on or off the house lamp remotely. There

is also being able to control an alarm system that was installed in their house.
1.4  Scope of Study
s Product implementation

This project implementation target is user’s home. It can be use at kitchen, build a
smart garage, living room or where ever they want. This project also can be

implemented for home security purposes.
o Target user

The target user for this project is people who are interested in intelligent and
technological home. This project also can be beneficial to people who always go
traveling. Their house electrical appliances can be monitored and controlled from

any locations and places by fulfilling the application réquirement.

+ Resource

This project is using parallel port for sending a signal to make the device
controller work. In order to make the parallel port works, it needs an external file
to enable the application to send the signal to the parallel port interface. Beside

that, mobile phone is needed to act as Short Messaging Service (SMS) server as to



wait for incoming message to trigger the device. The connection between mobile

phone and PC is using a Bluetooth connection without using serial cable.
1.4.1 The Relevancy of Project

This project is very much related to the studies in Electrical Engineering where
the knowledge in circuit theory to applied at device controller circuit. This project
also will combine knowledge in programming for make the application between

client and server can communicate together.
1.4.2 The Feasibility of the Project

Four month given to complete the study, the scope of this project has to be
reduced to accommodate the time frame. Having to fulfill the objectives within
the time frame is manageable. This project will be divided into two parts, first
would be the documentation and research and the second will be the development

of the product.



CHAPTER 2

LITERATURE REVIEW AND THEORY

2.0 LITERATURE REVIEW AND THEORY

2.1 Introduction

This project is focusing on how to control the electrical devices from any place
that install with network protocol like Internet connection and intranet connection.
The network protocol commonly known as TCP/IP, so this project target is
making the connection between server application and client application that run
on different Personal Computer (PC). The server will mstalled and run at home
“which connected with device controller hardware and client application. Client
application can be used at any computer that have network protocol and run as
read-only application like PC at office, that mean the client application no need to

install to run or execute.

It is very popular to connect computers to a network that is connected to the
Internet. By these way users can communicate and control things remotely. This is
very appropriate when controlling a device that is in a very bad environment such
as radiation and noisy, when a scientist would like to take part of an experiment
without being forced to travel to the experiment plant or when a technician would

like to diagnose a device from home or any other place when there is a problem.
[12]



2.2  Network Technology
Client-server

The normal view of a client server system is that a server is started and goes into a
waiting state. A client is started and wants to perform interaction with a server.
The client makes a call to the server, the server receives this call and takes some
action and then send a reply/result to the client. After the reply the server goes
back to waiting state, ready for taking care of new calls from servers. This type of

server is called a blocking server as it deals with only one client a time. [12]

Figure 1: Client Server [12]

The server can be multithreaded, that is when a client makes a call fo the scrver,
the server spawns out a new thread that is dealing with the client and the main
thread goes back to waiting state and waits for more client calls. This is a server

of the non-blocking type, capable of serving many clients at the same time. [12]



Loop {
receive ();
spawn ( );

Cali

Y.

Figure 2: Client Server [12]

Sockets

The combination of an IP address and a port number is called socket. Berkeley
sockets can be used to communicate using both connection-oriented protocols,
such as TCP/IP, and connectionless protocols, such as UDP/IP. In both cases,
fundamental operations include the creation of a socket, binding a socket to a host
address and port number and sending and receiving data. Sockets require the
client and server to engage in application-level protocols to encode and decode
messages for exchange. The figure 2 shows an overview of setting up and using a

TCP connection: [12]



Socket {)

Bind ()

Socket () Listen ()

Connect { ) Accept ()

Send ()

Receive ()

Send ()

Receive ()}

Closesocket ()

Closesocket ()

Figure 3: Socket [12]

Web server as server / Web browser as client —
CGI

Request 1

Figure 4: CGI [12]

The Web browser client sends a request to the Web server. The Web server starts
a CG1 program that performs some kind of access to the hardware and gets result
back from the hardware. The CGI program then creates a HTML page with
information based on the result from hardware. The Web server then sends this
HTML page back to the Web browser client. The CGI programs can be written in
almost any language that is capable of producing a HTML page on the fly. [12]



Java Applet

Request HTTP server

-

HTML
+

Java Code

1 Request Answer |

-

B L I3
-} Answer 1 Reoquest [ -~

Figure 5: Java Applet [12]

Here the Web browser sends a request to the Web server. The Web servers send a
HTML page back including some JAVA byte code. This JAVA byte code is
executed as a JAVA applet. The JAVA applet connects to a server that is running
on the same machine as the web server. The server performs some command, in
this case makes access to the hardware and sends the resuit back to the applet.
[12]

2.3 Parallel Port Device Controller

The parallel port device controller is a simple device that connects to the IBM
PC’s parallel port. Plugging this controller into the parallel port immediately
interfaces the PC to the outside world. For instance, it can hook up motors to the
box, and write computer programs to control it. The interface sensor could turn
the computer into home control unit. Almost all PCs have a parallel port. The

advantages of using this port are

+ Control up to 8 devices simultaneously

+ No need to open your computer casing to attach AT expansion BUS [7]



By using parallel port and a few cheap parts the home automation could be reality.
In addition to the hardware, some knowledge of programming:is helpful. -

I Strobe. _ Control
2 Data Bit 0 Output
3 Data Bit 1 Output
4 Data Bit 2 Output
5 Data Bit 3 Output
6 Pata Bit 4 ~Output
7 Data Bit 5 Output
8 Data Bit 6 Cutput
9 Data Bit 7 ‘ Output
10 Acknowledgement Stétus
i1 | Busy Status
12 Paper Tray Empty Status
13 . Printer OnLine Status
14 Auto Linefeed-after. (CR) Carriage. Control
Return
15 Printer Error Status
16 Initialize Printer Control
17 Select/Deselect Printer Control
~18-25 - - Unused/Ground

Table 1: Parallel Port OCutput [6]

The parallel port has four function types for a total of 25 pins: data (8 pins),
-eontrol (4),-status (5) and ground (8). To-understand- the funetion - of -the -data,
control and status types, consider what happens when printing something using
the printer. The printer prints out alphanumeric characters onto paper (thus using
- the data lines).- Sometimes it does-a carriage return-and linefeed (hence using the
contro! lines). Sometimes, the printer doesn't print because it ran out of paper, or
the printer on-line (status lines) not working, Thus the printer has a number of
- input and-output related function- types.- The 8-data lines -are -used- for 8-digital
OUTPUT lines. For example, it can turn on 8 different motors. The 5 status lines
are used for 5 digital INPUT lines. Thus you can interface 5 different sensors, like
-.pushbuttons. The-4 control lines can be used for-4-additional digital output lines.

(7]

10



How to calculate values to send to program

The value you give to the program as a binary number. Every bit of the binary
number control one output bit. The following: table-describes the relation of the

bits, parallel port output pins and the value of those bits. [7]

Pin |2 3 4 5 6 7 3 9
1Bt D0 |DI |D2 |D3 D4 |D5 D6 D7
Value | 1 2 4 8 16 32 64 128

Table 2: Parallel Port Qutput Calculation

For example to set pins 2 and 3 to logic 1 (led on) then you have to output value
1+2=3. If you want to- set on-ﬁ'-piné 3, 5 and 6 then you need- to-output- value .
2+8+16=26. So the outputs that want depends on the value of calculate for any bit

of combination. [7]
Short Messaging Service (SMS)

The project use of mobile phones to remotely control electrical appliances that
connected to device controller. The device control will control the deviee based-
on the information given to it. This feature added to this system in case the system
cannot be connected when the internet connection failed or user is not in front the
workstation. This will invelve several options for the control: text messaging

(SMS), WAP, web browser or a program written for the phone.

2.4 Conelusion

There are several ways to make the client and server applications communicate
together. Meaning: that the pessibility: for making this projéct i-s-'.not impossible.
For controlling the circuit, the input output signal to be used is a printer port; it
was selected because the coding for sending the signal is not too complex
compared to- the Universal Seriél Bus (USB) or senal port (DBQ); The printer-port
can toggle up to 8 devices, using DO until D7, this project can be categorized as
automated home system because the electrical devices can be controlled using
11



computer, beside that this project also includes the network technologies that
makes this system more interactive. [t can be market because it is useful to user
for security purpose. For the device Control System a device such as a light will
be attached to the device controller. The device controller will be given its
instructions by the connected parallel port (printer port) computer. The computer
will be told by the software running what commands to send to the device
controller. If using SMS then a phone will have to be connected to the computer
and act as server that waiting for request from mcoming message from other
phone. When an SMS message is received, it will have to be decoded by the

application software to see what instructions the message contains.

12



CHAPTER 3

METHODOLOGY

3.0  Methodology

For this project, the suitable methodology is start with planning, followed by
analysis, then design and testing, and it will lastly monitoring and evaluation.
Fach phase of this methodology can be revised immediately to allow quickly
corrective measures can be taken and improvement can be done quickly to the
system without having to wait further or until the system is finished. Further
details of this methodology are explained in the Figure 7 below. This
methodology was used because the development of this project can be done in
proper stages. Furthermore, this methodology allows backtracking and corrective
measures can be taken to fix or tweak the system. Since this project has clear
requirements and understanding, hence fewer changes are expected during the
development of this project and this makes it appropriate to choose this
methodology, and if there are changes to the system in the future, this
methodology will enable to cater the changes.

Planning

& A

Analysis

Design and Testing

[

Monitoring
and Evaluate

Figure 7 : Methodology

13



Methodology outlines:
1 Requirements definition (Planning)
2 System and module design (Analysis)
3 Design and testing
3.3  Interface design
34  Communication with parallel port
3.5  Communication with client and server
3.6  Coding phase

4 Monitoring and evaluate
3.1  Requirement Definition (Planning)

The first step to develop this system is evaluation of the process itself. The
evaluation reflects the acceptance of the system by the end users and its
performance in the field. The evaluation must be done to show the usefulness of

the system.

Evaluation addresses the issue “is the system valuable?” this will reflect the
acceptance of the system by its end users and the performance of the system in its

application. Pertinent issues in evaluation are:

» s the system user friendly, and do the users accept the system?
¢ Does the system will improve in real life?

» Is the system can be maintainable by other than developers?
In the evaluation part, the factors that also must be considered are:

¢ Costs of hardware and software
¢ Speed and capacity of hardware

¢ Quality and cost of support

After the evaluation and realize that the system needed to develop, and then the
Project Initiation Documentation (PID) can be prepared. The PID purpose is to

define the project, to form the basis for its management and assessment overall

14



success. The hardware and software that are planning to be used in developing the

system

Hardware Software
Pentium 4 1.6MHz Visual Basic 6
256MB RAM Visual Studio NET
Less than 5GB Free Space Information Internet Sharing (1IS)
1 Parallel Port Output Macromedia Dreamweaver MX
Network Card Red Hat Linux Operating System

Windows XP Professional Operating System
DirectX 9 or above
Window Media Encoder 9

Internet Browser

Table 3: Hardware and software requirement

Gathering information also must be completed before the system design and
development start. There are many ways in gathering the information; a lot of
time must be spent with user or respondent to collect the information regarding
the project. Some of the practical method can be use is questionnaire. The data
that gathered from answer completed by users or respondents are important

because from those data, the project target and mission can be set.

15



3.2  System Development

Remote Local
Computer Computer
0 O
N— —————p
Hardware
User to control

Figure 8: System Design

3.2.1 Interface Design

The interface design is based on the user requirement that have been gathered
during the questionnaire session. The interfaces will need to be easy to use, clear
and simple. The simplicity depends on the device that the software is on. For the
SMS chose there should be a simple list of commands that can be typed in and
sent. The interface for software on the PC should have basic security especially it
is available over the internet. The software should be more versatile than with the
phone and offer more settings. For the response, a simple SMS message could be

sent from the computer.

16



Server Application Interface

Figure 9: Server Application Interface

Client Application Interface

Plaic Epict Hosl P4,

Figure 11: Client Application Interface (Request Secure Key)

17



Figure 12: Client Application Interface (Control Page)
3.2.2 Communication with Parallel Port

The parallel port will be contrblled by the server application, the parallel port
control using module declaration in the coding to make the parallel port data
library communicate with the application, the data library that is used to
communicate with the parallel port is inpout32.dll. That file is needed if the server

is running on the latest windows 32 bits operating system platform.
3.2.3 Communication with Client and Server

The client and server application use “mswinsck.osx” where the data component
is an add-on component that can be found in Visual Basic 6 programming
platform. The add-on component has the ability to connect between two
application using TCP/IP, the client will request the connection to server by

entering the correct server Internet Protocol (IP) addresses.

3.2.4 Coding Phase
For the coding phase VB 6 programming language has been used. There are
different coding for client and server. The server coding is to trigger the signal to

parallel port and the client coding is to send the data to server, then server will

execute the data from the client command.

18



3.2.4.1 Parallel Port

The system development use windows XP as a platform, so the additional
Dynamic Link Language (DLL) is needed to make the operating system
communicate between the input and output port, so inpout32.dll files was added to
system32 directory. The source for the file was downloaded from
http://www.logix4u.net/. Before parallel port programming started, the register of
LPT resource must be known. The figure below indicates the register port that is

active.

| Resource settings:

! @1/0 Range 0378 037F

. ':U'se -qulomal'icisgtting§‘2_"" -

| Conficting devicehot
-~ Noconfists.

Figure 13: Parallel Port Resources
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Private Sub Form Load()

*Read data register
PortAddress = &H378
cmdSend.Enabled = False
tcpServer. LocalPort = 5000

Call tcpServer.Listen
Dim registerCheckload As Byte

..End Sub

3.2.4.2 Server

There are two main component must be added for the server application. The first
component is inpout32.dll for communication between computer and input output
PC interface. This file is important for windows XP and 2K platform because this
Dynamic Link Language (dll) is not included for the new version of windows
platform. The second component is the Winsock. This component is use for make
connection between two applications to communicate together. The server will
use this component and set as listen mode to wait the request that will do by client

application software.
(See appendix for server coding)
3.2.4.3 Client
The client application software interface using only one component, the
component is Winsock. The connection that establish is depend on this

component. The client will send the decode message to the server and will turn

the application that request by the button that was pressed from user.

(See appendix for client coding)

20



3.2.4.4 Short Messaging Service (SMS)

For the SMS functionalities the shareware, activeX “wample.ocx” was used. The
—activeX used for synchronized between mobile phone and computer. The function
was state with a few instruction message likes, “Lamp On” to switch‘on the lamp;
“Lamp Off” to switch off the lamp and; “Lamp Status” to check the lamp status

either it is-on or off.
3.2.4.5 System Testing

Thorough testing will need to be carried out to ensure the system is reliable and
functiens correctly. Testing communication between each of the devices will be
carried out ensuring that they communicate correctly and consistently without
errors. If errors are occurring in communication then the user may be confused or
the operation they requested may not happen. If for example for the SMS that sent
a text message a response text message must ensure that the request has been
carried out. Also an unreliable system would result in users not trusting the
system. Testing also needs to be carried out trying to break the software to test the
error handling of the software. Unexpected results need to be eliminated as errors
could lead to problems within the system. The security features also need to be
tested. Although only basic security is needed it would still be desirable to prevent
other people from changing things in the home. Various type of different users
form different level and location to ensure the system is really meet the developer

requirement. Starting with advanced users who are more

3.3  Monitoring and evaluation

The monitoring and evaluating phases are performed to confim that the
application being tested meet its objective. Apart from that, they are also
conducted in order to provide confidence to the user as well as developer and to
ensure that the system work efficiently before it is formally delivered to real life.
To provide confidence and work efficiently before it is formally delivered to real

life. If any problem occurs at this phase the application must be recode to

21



overcome the errors. The questionnaire is also being distributed during this phase

as to ensure the quality of the application meet the user’s needs.
Interface

The issue is more into human computer interaction concept. User will be asked
regarding their satisfaction about the creativity and interactivity of the design. The
elements that are going to be focused are font usage, color, and button
arrangement. The unimportant things such as text picture or button must be
deleting or exclude to the application interface. The simple interface is better to

user because it easy to understand.
Reliability

This questionnaire is to make sure that the application is error free, so the
application can run smoothly and to avoid any conflict later. The system will test
frequently after small changes that made at the system to ensure the updated
version will not make the system not running smoothly or the overall system will

corrupted and cannot used anymore.
Video streaming

The questionnaire is about camera streaming quality, focusing on time and image
that will be played in the application. There are two videos user can view for the
client application interface and one video at the server application. The
applications that play at embedded Windows Media Player at both applications
are the image that captured from static web cam and stream using Media Encoder
9. For another one capture camera that can view at client application interface was

captured from wireless camera, this image was stream using TOMCAT server.
Device Controller response

Time taken for device controller to response when user triggers the button at

client application, it also examines the network connectivity. However user will

22



not see the response because the controller is located at the server, the user can
evaluate it depend on the message that user will reply after action that was made

by user.

Technological

The questionnaire will be soliciting from a user about application technology,
whether or not it can be applied at real world and whether this application is
useful to them. This evaluation also based on user acceptance for this application
between existing products. Maybe there are several product can be found at the

market nowadays but the feature or interface may different.

Overall

Overall rating for the application, if the application design is outstanding user will
give the 5 stars. The evaluation is considering on overall impression from user
either get from tangible or intangible question that was asked. From this result it

will cause the developer to enhance the product.

23



CHAPTER 4

RESULT AND DISCUSSION
40 Introduction
There are two questionnaires stages given during the survey. First questionnaire is
for information gathering and second questionnaire at testing, monitoring and
maintaining phase. The result from the survey stated in the following section.
4.1  Data Gathering questionnaire
The questionnaire 1s done because it was a one of the step to get the view or ideas
- and interest from-user-that will use this project. Based -on the result that gained

from the session it will help in analyzing phase and the consideration of usage can

be design later on.
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Question 1

How frequent do you utilize internet connection?

& Never
W Moderate
LI Very Frequent

Internet Usage

Figure 14: Internet Usage

From the graph above, it show the percentage of how frequent the user using an
Internet connection, the yellow graph was indicate at the 62% of user was use the
Internet very frequent. It shows user will use internet connection every day during
working day, from the result is show from the graph, the project regarding to the
Internet connection can be proceed and may achieve the target. This statement can
be proved because the user of the system can monitor their house at office eight
hours non stop beside online the chatting program like Yahoo Messenger all the

time during work hours.

25



Question 2

Where that you get the internet connection (outside your home)?

& Office
M CyberCafe
ULab

Internet Source

Figure 15: Internet Connection Place

The Figure 15 is indicating the result that was gathered from user about the
workplace that they use an Internet connection. There were three common places
stated for questionnaire survey; office where place for user do their work,
cybercafé where to user go if they want use the Internet if the user out of
workplace or home and the lab. The lab was stated in the questionnaire because
same of the respondents students or people who were work at computer lab. The
most popular place where the users use an Internet connection besides their home

is office, and the second is lab and the least is cybercafé.
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Question 3

Do you know your computer can control your electrical appliances?

8 Yes
B No
Control Electrical
Devices using
Computer

Figure 16: Control Electrical Device using Computer

The results that showed from the graph in figure 16 indicate the percentage of user
that aware about computer has ability to control the electrical appliances, 62% of
user did not know was that computer can control the electrical appliances. From
the result, the summarization can be made is, computer user doesn’t know most of
the user are not realize the overall ability of personal computer instead of typing

document, playing games, chatting and many other entertainment.

27



Question 4

Are you aware of the electrical appliances at your home can be control

from network or internet?

& Yes
M No

Internet Usage

Figure 17: Control Electrical Device through Internet

Figure 17 shows the result from the data gathering questionnaire number four
which asking about the familiarity of user that known the ability to control the
electrical appliances over the Internet. From the result it indicates 83% of user not
familiar with that technology, only a few of them was familiar with it and
majority that known with the technology is IT literate people who updates with
computer technology, and some of then that has electrical engineering

background.
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Question 5

How long you working with you personal computer with internet

connection for one day?

B 1-6 hours
M 7-12 hours
{1 Wholeday

Internet Usage per
Day

Figure 18: Internet Usage per day

Figure 18 refers the result gather from question number 5 in data gathering phase.
There are 3 criteria that can be selected by respondent to state the range of time
that they use and Internet connection. The highest percentage is criteria number 2
which the usage range is 7 to 12 hours per day. This is the highest result becanse
most of the respondents use the Internet during working hours. From the result

show most of the respondents use an Internet connection about 1 hour.
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Question 6

H you leave your home for holiday purpose, who did you call to monitor

your house?

B Police
B Neighbour
O Nobody

Home Monitoring
Method

Figure 19: Home Monitoring Method

Figure 19 is indicating the result that was gathered from question 6 in data
gathering phase. The percentage show the user will not ask for help from other
people to monitoring their home when leaving for vacation or out-station. The
respondent who that ask help from police and neighbors share same percentage.
So the application that will be developed may help the user who not asking for
helps from neighbors to keep an eye on their house while they leave there are not

at home.
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4.2  Testing Monitoring

The questionnaire has been done to get the opinions from the user about the user
acceptance of the application that has been developed. Based on the data gathered
from the questionnaire, the result was is very useful in making this project
reliable. The data that gathered have been analyzed and the result is shown in
Figure 20.

GROUP A - Information Technology Building 2 Respondent
GROUP B - V4A Boy Residential Respondent
GROUP C - V4C Girl Residential Respondent
GROUP D - V4D Girl Residential Respondent
GROUP E - V4E Boy Residential Respondent

Interface

Star Rate

Figure 20: Interface Evaluation

From the figure 20, it shows the rating of the interface that was given by the users.
The lowest rating is three and the highest rating is four, from the graph it also
indicates four group was rate the interface at four star, it means the users accept
the interface and it may be a friendly application to them. User from group C

leaved a comment why they gave only the three star of rating range because the
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interface that controls the movement of remote control camera is not using a

keyboard.
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Camera streaming

Star Rate

Figure 21: Camera Streaming Evaluation

From the figure 21, it is indicates the respond from user about the camera
streaming that can view at client application. Average mark given for camera
streaming evaluation is three, and a few comments that stated that the streaming is
not an efficient real time; it was lagging about 6 — 7 sec and this problem occurs
because of the limitation from the encoder. For the encoder that has been used by
this application, it is the normal for camera to take about 6 — 7 seconds to refresh
the captured image. Thus, to overcome the problem new algorithms focus on

streaming the image only.
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Connection response

Connection Response

Star Rate

Figure 22: Connection Response Evaluation

The graph that shows in figure 22 shown indicates the connection response in
order for client to connect to the server. The rate that was given by user is almost
5, because the users just run the application within intranet connection, The traffic
for the intranet network is not too busy or peak. But if the testing is done using
Internet connection the result may be not the same because internet connection
needs some time to wait for connection success and it is busier than intranet
connection. It is also depend on bandwidth and transfer rate byte per second (dial

—up and broadband) in a connection
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Device Controller response

Controlier Response

Star Rate

Figure 23: Controller Response Evaluation

The device controller response is intended in evaluation done to indicate héow
efficient and the data transmit from server to device controller questionnaire. "fhe
average rating that was given is four. The device controller normally respondsé on
every single click, means when the device one button is pressed, immediaiize}y
application sends a signal to device controller through parallel port a lagging ti:me

for the response is very diminutive.
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Technological

Technological

Star Rate

Figure 24: Technological Evaluation

The technological evaluation purpose is to know how good the application is.
From the result that shown on the graph, it indicates one user give a 5 star level
range means it is outstanding and the lowest is 3.5. From the result, the
assumption that can be made is the application is acceptable as a new

technological application and it meets the user need for the decade nowadays.
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Overall

Overall

Star Rate

Figure 25: Overall Evaluation

The overall rating that shown by the graph above indicates the satisfaction from
the user about the application that was developed. It also shows that most of the
users were impressed by the performance and functionalities of the system. They

believe that it is suitable to assist users for daily purposes.

4.3 Conclusion

based on all result of data that was gathered at evaluation phase, it can concluded
that most of the user who answered the questionnaire are not familiar or had an
experience in using the remote control application. Some of them know that
electrical devices can be controlled using a personal computer, however the

controlling devices application over Internet is still new for them..
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CHAPTER 5

5.0 Conclusion and recommendation

Based on result and discussion, it shows that users can maximize the usage of
Intemet and the ability of the Internet connection beside browsing the web page to-
get information or checking the e-mail or some business matter likes e-commerce,

e-business and online banking.

The implementation of this application will help a user or people who most of the
time was-not-at their home: By using remote control application-the user-can
monitor the electrical appliances at home, however but not all appliances that user
can monitor, they oniy can monitor those are connected to the device controller
through printer port-at PC. For this project there-are only eight devices-caii-be

connected to the device controller.

The are some limitation for this application, if the user who has a router at their
- house to-share the Internet connectien from one cable or-modem, the -application
must be reprogrammed to allow the user set the port. The application needs the
port forwarding. The case is, when the onc line Internet connection shared
- together the Internet [P-the client-application cannot recognize which PC declared
as a server, so the port forwarding will identify which PC that has been setup as

server for the application.

Besides that, the network setting at some work place also must be considered. For
example, the big corporate bfﬁce ndnnally: has- s'éttings- that filter the connection
to some servers. When this case happened the user cannot make connection to the
some particular servers any more. This limitation only can overcome 1if network

administrator allows the outgoing commection; from the office network.

38



As a conclusion, this application may help the user in monitoring their room or
heme and fully utilize the internet- connection: Semehow a few tmprovements:
must be performed to ensure the more effective functionalities and user
satisfaction in using the application especially on streaming an image. The
interface upgrade that was requested by user also must-be co’hsidered- to-make the
system easier to control and understand. The last enhancement is Network
limitations, it must be focused to make this system able to run or access m

corporate network administrative setting.
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Questionnaire sample for user acceptance testing
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Questionnaire example

Questionnaire for analysis purposes

Respondent background

Name Course:

Instruction: Please tick [x] your respond for each question.

How frequent do you utilize Internet connection?

[ ]Never [ ]Moderate [ ] Very frequent

Where that you get the Internet connection (outside your home)?
[ ]Office [ 1Cybercafé [ ]Lab

Do vou know your computer can control your electrical appliances?
[ ] Yes [ }No

Are you aware of the electrical appliances at your home can be control from
network or Internet?

[ ] Yes (if yes) How:

[ No

How long you working with you personal computer with Internet connection for
one day?
[ 11-6hours [ 17-12 hours [ ]whole day

If you leave your home for holiday purpose, who did you call to monitor your

house?
[ ]Police [ ] Neighborhoods [ ] Nobody
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Questionnaire for testing purposes

Respondent background

Name Course:

Instruction: Please tick [®] your respond for each question.

Rate for application interface -

N I NS R N

1 2 3 4

Comments:

Rate for camera streaming

I N S N N

1 2 3 4

Comments:

Rate for connection response

N N N N N

1 2 3 4

Comments:

Rate for controller response

N I N S O

1 2 3 4

Comments:
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Rate for technological

1 2

Comments:

Rate for overall

1 2

Comments:
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Device Controller Circuit

Appendix 1: Relay Circuit

BASIC RELAY SWITCH
+5V
104148 3 | :
ToHett F |
PORT —
FIN 2193904

Appendix 2: Relay Circuit Diagram
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Final Product

Appendix 6: Device Controller Appendix 7: Device Controller
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F

Appendix 8: Remote Camera Appendix 9: SMS phone server

Appendix 10: Client Server Device Controller Server
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Coding Phrase

Module
LPT declaration

Public Declare Functien Inp Lik "inpout32.dil" _

Pliss "Inp32" (ByVal PortAddress As Integer) As Integer

Fublic Declare Sub Out Lib "inpout32.d11"

Alias "Out32" (ByVal PortPddress As Integer, ByVal Value As Integsr)
Public Declare Sub Sleep Lik "Kernel32" (ByVal dwiilliseconds As Long)

Main Form Coding

Cption Bxplicit
Dim PortAddress As Integer
Din Self As Boolean

Privale Sub C()nLL'olCheckiclick(Iude); As Inleger)
If Self Then Exit Sub
Dim register Az Byte
register = Inp(PortAddress + 2)
register = register ¥or 2 * Index
Out PortAddress + 2, register
End Sub

Private Sub bitLakel Click(Index As Integer)
End Sup

Private Sub ActiveXPluginl_GotFocus ()
End Sub

Private Sub Auto Click()
controlfetting.Visible = True
End Sub

Private Sub camleft MouseDown{Button As Integer, Shift As Integer, X As Single, Y As Single)
DataCheck({0).Value = 1
End Sub

Private Sub camleft MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
DataCheck{0).Value = 0
Tnd Suk

Private Sub camRight MoussDown(Button As Integer, Shift As Integer, ¥ As Single, Y As Single)
DataCheck{l).Valus = 1
End Sub

Private Sub camRight MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
DataCheck(l) .Value = 0
End Sub

Private Sub checksms_Timer()

Statusiabel.Caption = "Downloading messages”™
Entrylist.ListItems.Clear
WAMPLEL. SMSdownload MemList.List (MemList.ListIndexz)

End Sub
Private Sub check Timar()

check.Enabled = False

recheck.Erabled = True

StatusLabel.Caption = "checking megsages™
EntryList.ListItens.Clear

WAMPLEL . SMSdownload MemList.List (MewlList.ListIndex)

tnd Sub

Brivate Sub cmdFanOff Click(
FanStatus.Caption — "Fan OFE"
DataCheck (7} .Value = 0
cndFanOff .Enabled = False
cndFanOn .Enabled = True

End Sub

Private Sub cmdFanOn_Click()
FanStatus.Caption = "Fan ON®
DataCheclk (7} .Value = 1
cmdlanOn.Enabled = Falss

cmdFanOff.Enabled = True

End Sub

Private Sub cmdlLampQff Click()
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lampStatus.Caption = "Lamp OFF®
DataCheck({6) .Value = 0
cmdLampQff,Enabled = False
cmdLampOn.Enabled = True

End Sub

Private Sub cmdLampOn Click()

DataCheck(6).Value = 1
lampStatus.Caption = "Lamp ON 7
cmdlampin.Enabled = False
cndLanpdif . Enakbled = True

Fnd Sub

Private Sub cmdReset Click{)

Dim t As Integer

For £t =0 To §
direction(t).Text = "static™
motion(t).Text = 0
sec(t).Text = 0

Next

cudReset . Enabled = False
setl.Enabled = False
setd.Enabled = False
sebd.Fnabled = Talse
seti.Epabled = False
set6.Enabled = False

Dim resetoption As Integer

Far resetoption = 0 To 5

Optiond {reselopllion}.Value = False
Option? (resetoption).Value = False
Opticn3{resetoption).Value = False
Optiend {resetoption}.Value = False
Optionb (resetoption) . Value = False
Optioné{resetoption).Value = False
Next

End Sub

Private Sub cmdStart Click{)

Dim datafrray(6) As Single
Dim Contrel As Integer

datafrray(0) = motien(0}.Text

dataArray(l) = motion(1}.Text
dataArray{2) = motion(2).Text
dataArray(3) — motion(3).1lcxt
datafirray(4) = motion(4).Text
dataArray(5) = motion(5).Text

datafrray(6) = 0

For Contrel = 0 To 1
Out PortAddress, dataArray(Control)
Sleap {scc{0).Text * 500}

Next

For Contrel = 1 Ta 2

Cul Porthddress, detafeoray (Conbrol})
Sleep (sec(l).Text * 50Q)

Next

For Contrel = 2 To 3

Out Portfddress, datafrray(Control)
Sleep (sec(2).Text * 500)

MNaxi

For Control = 3 To 4

Qut PortAddress, datalArray(Control)
Sleep (sec(3).Text * 500)

MNeut

For Control = 4 To 5

Out PortAddress, dataArrav(Control)
Sleep (sec({d).Text * 500)

Next

For Contrel = 5 To 6

Out Porthddress, dataArray(Control)
Sleep (sec(b).Text * 500}

Next

MsgBox {"Auto Segquence Completed!!™)

End Sub
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Private Sub Commandd Click()
seq3.Visible = True
End Sub

Private Sub Commandb Click()
Seqd.visible = True
End Sub

Private Sub Command6 Click()
segb.Visikble = True
End Sub

PBrivate Sub Command7_ Click()
seq6.V¥isible = True
knd Sub

Private Sub Commandl_ Click(}
controlSetting.Vicible = Faloe

seql.Visible = False
seqzControl.Visible = False
segld.visible = lFalse
Seqd.Visible = False
seg5.Visible = False
segh.Visihle = False

End Sub
Private Sub connected Timer{)

Statuslabel.Caption = "Auto Check™
EntryList.ListItems.Clear

TWAMPLEL . SMSdownload MemlList . Disl (MenLisl . ListiIndex)
connected.Enabled = False

End Sub
" Change one bit in the data register.

Private Sub DataCheck Click(Index As Integer)
If Self Then Exit Sub

Dim register As Byte

register = Inp(PortAddress)
reglister = register Xor 2 " Index
Cut PortAddress, register

'device indicator

If (DataCheck{0).Value) = 1 Then
Shapel{l).rillstyle — 0
Shapel (0) .FillStyle = 1

Else

Shapel (0) .FillStyle 0
Shapel(l) .FillStyle = 1

End If

T {(DataChaock{1}.Valine) — 1 Than

Shapel (3} .FillStyle = O
Shapel (2] .FillStyle = 1
Else

Shapel (2) JFLLiSLyle = O
Shapel (3) . FillStyle = 1

End If

If (DataCheck(Z).,Value) = 1 Then
Shapel (5) .FiliStyle = 0
Shapsl(4),FillStyle = 1

Else
Shapel (4) .FillStyle
Shapel {5) .FillStyle
End If

0
1

If (DataCheck(3).Value) = 1 Then
Shapel (7)  FillStyie = 0

Shapel 16) ,FillStyle = 1
Fise

Shapel (6) .FillStyie = 0
Shapel (7) .FillStyle = 1

End If

If (DataCheck(d).Value) = 1 Then
Shapel {%) . FillStyle = O
Shapel{8).rillsStyle = 1

Else
Shapel {8} .FillStyle
Shapel(9) .FillStyle
End If

I

o
1
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If (DataCheck(5).Value) = 1 Then
Shapel(11}.TFillStyle = 0
Shapel (10} .Fill8tyle = 1

Else

Shapel (10} .FillStyle a
Shapel {11} .Fillstyle = 1

End If

If (DataCheck(6).Valua) = 1 Then

Shapel (13) .FillStyle = 0
Shapei (12).FillStyle = 1
Else

Shapel (12} .FillStyle = 0
Shapel (13} .FiliStyle = 1

knd 1f

If (DataCheck(7).Value) = 1 Then
Shapel(15).FillStyle = O

Shapel(14).FillStyle = 1
Else
Shapel (14).FillStyle = 0

Shapel (15) . Fillstyle
End If
End Sub

i

Private Sub disconnect Timer()

disconnect .bnabled = False
reconnect  Enakled — True
MemList.Clear

WAMPLE] ,disconnect

End Sub
'

Start on parallel port #1.
Private Sub Form Load()

Portlist.listIndex = 0
PortConfigText.Text = WAMPLEL.portconfig

"Read data register

PortAddress = &H378
cmdSend.Enabled = Talse
tepServer.LocalPort = 5000

Call tecpServer,Listen

Pim registerCheckload As Byte

Dim k As Byte, 1 As Byte, m As Byte, op As
Self = True ' avoid recursive changss

registerCheckload = Inp{Porthddress)
k=6

1 =7

m= 0

op =1

Tf ragistorCheckToad And 2~ op Thon
DataCheck({op).Value = 1
radiostatus.Caption = "Radioc is ON T
RadioInd.FillCeclor = &HFFOQ&
RadioOn.Visible = False
radio0ff.Visible = True

Else

DataCheck (op) .Value 0
radiostatus.Captlon = "Radio is OFEF™
RadioInd.FillColor = &HEF&
RadioOn.Visible = True

radlolif Visinle = Falsae

End If

If registerCheckload And 2 ~ k Then
DataCheck{k}.value = 1
lanmpStatus.Caption = "Lamp ON 7
Shapel(13).Fil18tyle = 0
cmdLampdn,Enahled = False
cmdLampCff.Enabled = True

Else

DataCheck (k) .value = 0
lampStatus.Capticn = "Lamp OFF7
cmdLampOn.Enabled = True
cmdLampQff.Enabled = False

End If

If registerCheckleoad And 2 ~ 1 Then
FanStatus.Caption = "Fan ON"
Shapel {15} .FillStyle = 0
DataCheck (1) .Value = 1
cmdFandn.Enabled = False

Byte
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cmdFanCff.Enabled = True

Elss
DataCheck{l) .Value = 0
FanStatus.Caption = "Fan OFF"

cundFanOn ., Enakled = True
cndFanQf £ .Enabled = False
End If

If registerChecklead And 2 ~ m Then
DataCheck(m) .Value = 1

tablampind.Capticon = "Table Lamp was ON "
tablampstatus.FillColor = &HFF00&
tablampOff.Vigible = True
TabLampOn.Visible = TFalse

KElse

DataCheck(m) .Value = @

tablampind.Caption = "Table Lamp was OFF 7
taklampstatus.FillCeolor = &HEF&
tabLampOff.Visikle = False
Takblampln.Visible = True

End If

End Sub

Private Sub lampTiner Click(}
timeSetFrame.Visible = True

End Sub

Private Sub mnufbout Click()
Aopoaul, Show

End Sub

Private Sub mnuDiscennect Click(

Unload Server Form
FrmSplaszh. Show

End Sub

Private Sub mnuExit Click()
frmEplash.Show
Unlecad Me

End Sub
Private Sub mnuTurnOff Click()

Msgliox ("Arc you surc to shutdown the device controller?™)
Unload Me
shutdown . Show

End Sub
Private Sub Optionl Click{Index As Integer}

If Cptionl(0).vValue = True Then
motion{0) .Text = 4

segl.Visible = False
dirsclion{l).Texl = "Forward™
End If

If Optionl(l).Value = True Then
motion{0).Text = 36

seql.Visible = False
direction{0).Text = "Forward Left"
Ead IC

If Optionl{2).Value = True Then
motion(0) .Text = 20

seqgl.Visible = False
direction(0).Text = "Forward Right"
End If

If Optionl({3).Value = True Then
motion{0).Text = §

segl.Visible = False
direction () .Text = "Backward"
End If

If Optionl{4d).Value = True Then
motleon{U).Text = 40

seql.Visikle = False

direction (0).Text = "Backward Left®
End If

If Optioni(5).Value = True Then
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End

motion (0) . Text = 24

seql.Visible = False
direction{0).Text =

End If

Sub

"Backward Right"

Private Sub OptionZ Click(Index As Integer)

knd

lend

End

If Option2{0).Value
motion (1) .Text = 4

seq2Control.Visible
direction(l}.Text =

LE

If Opticn2(l).value
netion{l).Text = 2§
segZontrol.Vizible
direction{l).Text =

LE

If OptionZ(2).Value
motion(l).Text = 20
seqiControl.Visible
direction(l).Text =
End IFf

If Option2(3).Value
motion(l).Text = 8§

seq2Control . Visible
dliresclion(l) .Texl =
End If

If OptionZ{d4).Value
motion (1} .Text = 40
sag2Control.Visible
direction(l).Text =
Endg If

If CptionZ(5}.Value
motion{l}).Text = 24
seqiControl,Visible
direction(l).Text =
End If

Sub

True Then

= False
"Forward”

= True Then

= False
"Forward Left”

= True Then

= False
"Forward Right"
= True Then

= False

"Backward”

= True Then

= False
"Backward Left"
= True Then

= False
*Backward Right™

Private Sub Option3 Click(Index As Integer)

End

If Option3(0).Value
metion(z).Text = 4
seqd.Visible = False
direction(?).Text =
End If

Tf Option3(1).Value
wotien (2} .Text = 36
zegd.visible = False
direction{2).Text =
mod TH

If Option3(Z).Value
motion (2).Text = 20
segd.Visible = False
direction{2).Text =
Fnd If

If Option3(3).value
motion(2).Text = 8
seq3.Visible = False
direction(2).Text =
End If

If Optiond(4) . Valnue
motion{(2) .Text = 40
seqd.Visible = False

direction{2).Text =
End If

If Optien3(5).Value
motion (2} . Text = 24
segd.Visible = talse
direction(2).Text =
End If

Sub

= True Then

"Forward"

= Truc Thon

"Forward Left"

= True Then

"Forward Right*

= True Then

"Backward®

= True Then

"Backward Left"

= True Then

"Backward Right”
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Private Sub Uptiond_Click{Index As Integer)

If Opticnd (0).Value = True Then
motion(3).Text = 4

Segd.Visible = False
direction(3).Text = "Forward"
End If

Lf Option4d(l).Value = True Then
motion (3) . Text = 36

Sagd.Viogible = Falge
direction(3).Text = "Forward Left™
End If

1f Optiond(2}.value = l'rue l'hen
motion(3).Text = 20

Seqd,visikle = Talse
direction(3).Text = "Forward Right"
seth.Enabled = True

End If

P Optiond (3).vValue = True lhen
wotion(3) .Text = 8

Seqd.Visible = False
direction(3).Text = "Backward"”
End If

If Optiond (4).Value = True Then
motion (3} .Text ~ 40

Seqgd.Visible = False
direction(3).Text = "Backward Lsft"
End If

If Optiond(5).Value = True Then
motion{3).Taxt = 24

Segd Visible = False
direction(3).Text = "Backward Right"
End If

End Sub
Private Sub Optionbd Click{Index As Integer)

If Optiend(0}.Value = True Then
mnotion {4} .Text = 4

seg5.Visikle = False
direction{d;.Text = "Forward”

End If

If Option5{1).Value = True Then
motion(4).text — 36

z2q5.Visible = False
direction{4).Text = "Forward Left”
End If

If Option5{2).¥alue = True Then
moticn{d).Tsxt = 20

seaqh.Visibleo - Talaa
direction(4).Text = "Forward Right"
End If

Il Opllon®{3).Value = True Then
motion(4).Text = 8

seqb.Visible = False
dirsction{4).Text = "Backward”
End If

If Optionb5{4).Value = Trus Then
motlonfd)  Text = 40

seq5.Visible = False
direction{4).Text = "Backward Left"
End If

Tt Option5(5).Value = True Then
motion (4) .Text = 24

geqh.Visible = False
direction(4).Text = "Backward Right”
End If

End Sub

Private Sub Optioné_Click({Index As Integer)
if Uptiont{0).value = True lhen
motion(8).Text = 4
seqé.Visible = False

direction(b}.Text = "Forward”
End If

SA




Ef Option6(l).Valus = True Then
motlon(5).Text = 36

segb.Visible = False
direction(3).Text = "Forward Left"
End If

Tf Oprioné{2}.¥alue = True Then
wetion(5) .Text = 20

sogh.Visible = False
direction!5).Text = "Forward Right"
End If

If Option&(3).Value = True Then
motion(%).Text = 8

saqb.visible = talse
direction(5).Text = "Backward”
End If

Tf Optionti4}.Value = True Then
moticon{b).Text = 40

seg6.Visible = False
directicon (%) . Lext = "Backward Left™
End If

TEf Option6(5).Value = True Then
motion{s) . Text = 24

seq6.Visible = False
direction(b).Text = "Backward Right"
End If

End Sub

Repgal Len Llmes a second.
Private Sub Poll Timer()

Dim register As Byte

Dim i Az Byte

Self = True ' avold recursive changes
' Ecad data register
register = Inp(PortAddress)
For i = 0 To 7

IT resgister And 2 ~ 1 Then
DataCheck{i).Value = %
Else

DataCheck{i).Value = 0

End If

Next 1

Self = False

I'nd Sub

Private Sub cmdSend Click{

' Send following text data to the client

Call tcpServer.SendData("<< Server >> " & txztSend.Text & vbCrLf)

" Repeat text data in server's txtOutput.Text window

tztOutput.Text = txtOutput.Text & "<< Server »> " & txtSend.Text & vbCrLf
fxtntpnt.Sel8tart — Ton (txtOutrnt, Toxh)

' Clear the tutSend.Text window™

tatSend, Text = ™"

'txtOutput.SelStart = Len(txtOutput.Text)

End Sub
Private Sub Form Terminate()
Call tcpServer.Close
End Sub
Private Sub radieQff Click{)
RadiolInd.FillColor = &HEF&
radiostatus.Caption = " Radio is OFF "
DataCheck(l) .Value = 0
Radion.Visihle = True
radioOff.Visible = False
End Sub
Private Sub RadioOn_Click(}
RadioInd.FillColor = &HEF(0&
radiostatus.Caption = " Radio iz On "
DataCheck(1).Value = 1
RadioOn,Visible = False
radie0ff.Vigible = True

End Sub
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Private Sub rcBL MouseDown (Button As Integer, Shift As Integer, X As Single, Y As Single)

DataCheck{3) .Value =
DataCheck{5) .Value = 1

1
oy

End Sub
Private Sub rcBL MouseUp(Button As Integer, Shift As Integer, X

DataCheck(3) . Value = 0
DataCheck (5) .Value =

]
<

End Sub
Private Sub rcBR MouseDown(Button As Integer, Shift As Integer,

PotaCheck (3) .Value =
DataCheck(4}.Value = 1

[
oy

End Sub
Private Sub rcBR MouseUp(Button As Integer, Shift As Integer, X

DataCheck(3).Valus =
DataCheck{4) .Value = 0

1
Ll

End Sub

Private Sub reBW MouseDown (Button As Integer, Shift As Integer,
DataCheck (3) . Value = 1

End Sub

Private Sub chhLybuseUp(Button A= Integer, Shift As Integer, X
DataCheck (3} .Value = 0

End Sul

Private Sub rcFL_MouseDown (Button As Integer, Shift As Integer,

DataCheck(Z) .Value = 1
DataCheck (5} .Value = 1
End Sub

Private Sub rcFL MouseUp(Button As Integer, Shift As Integer, X

DataCheck(?) .valuc — G
DataCheck (5) . Value = 0

End Sub
Private Sub rcFR_MoussDown(Button As Integer, Shift As Integer,

Datathack (2

JoValue —
DaraCheck(4)

1
JWValue = 1
End Sub
Private Sub rcFR MouselUp(Button As Integer, Shift As Integer, X

DataCheck (2).Value 4]
DataCheck{4).Valus = 0

End Sub

Private Sub RCFW MouseDown(Button As Integer, Shift Rs Integer,
DataCheck {2} .Value = 1

End Sub

Private Sub RCFW Mounselp(Button As Integer, Shift As Integer, X
DataCheck (2} .Value = 0

End Suk

Brivate Sub recheck Timer ()
recheck.knabled = False
disconnect.Enabled = True
StatusLabel.Caption = "checking messages 2"

EntrylList.ListItems.Clear
WAMPLEL . SMSdownload MemList.List (MemList.ListIndex)

As Single, Y

X Az Single,

As Single, Y

X As Single,

X Rs Single,

Az Single, Y

X Rs Single,

As Single, Y

X As Single,

As Single, Y

As Single)

Y As Single)

As Single)

Y As Single)

As Single)

Y As Single}

Az Single)

Y As Single)

As Single)

¥ As Single)

As Single)
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End Sub
Private Sub reconnect_Timer()

WAMPLEL .Connect

WAMPLEL .Port = PortList.IltemData(PortList.ListIndex)

WAMFLEY.portconfig = FortConfigText.Text
ConnectButton.Visible = TFalse
Statuslabel.Caption = "Connecting..™
reconnect Enakled = False

End Sub
Private Sub sec_Change (Index As Integer)

Tf IsMumeric{sec{0).Text) Then
set2.kEnabled = True
direction(l).Enabled = True
sec{l).Enabled = True

End If

If IsNunericfsec(l1).Text} Then
set3.Enabled = True
direction(2) .Frabled = True
sec(2).Enabled = True

End If

If IsNumeric{sec(2).Text}) Then
set4.Enabled = True
sec(3) .Enabled = True
direction(3).Enabled = True
sec(3).Enabled = True
End If
TFf TaNumaric({sac(3).Text) Then
seth,.Enabled = True
sec(4) .Enabled = True
direction(4).Enabled = True
sec{4) .Enabled = True
End If
If IsNumeric{sec(4).Text) Then
seté.Enabled = True
sec(5) .Enabled - True
direction(5} .Enabled = True
sec(h) .nabled = rue
End If

Fnd Sub

Private Sub send Timer()
WAMPLEL . 8MSsend SendNumber.Texl, SendMessage.Texl
send.Enabled = False

End Sub

Private Sub seglset Cliek(}
seql.Visible = True

End Sub

Private Sub seqZ Click()
seg2Control.Visible = True

End Sub

Private Sub set2 Click{)

seqgiContrel.Visible — True
cudReset.Enabled = True

End Sub
Private Sub set3 Click{)

seqld.Visible = True
cmdReset.Enabled = True

End Sub
Private Sub setd Click()

Seqd.Visible = True
cndReset .Enabled = True

End Sub
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Private Sub setd Click(}

seqg5.Visible = True
cmdReset.Enabled = True

End Sub
Private Sub seté Click()

segb.Visible = True
cmdReset .Enabled = True

End Sub
Private Sub smscheck Timer(

Statuslabel.Caption = "Checking Messages checkl™
EntrylList.ListTtems.Clear

WAMPIE] . 5SMEdownleoad MemList.Llist (Memlist.ListIndex)
smscheck .Enabled = False

'reconnect .Enabled = Trus

End Sub
Private Sub smerefresh Timer()

Statuslabel.Caption = "Checking Messages checkl®
EntrylList.ListItems.Clear
WAMEPLEL . 8MSdownload MemList.List (MemList.ListIndex)

End Sub
Private Sub tabLampOff Click()

DataCheck (1) .Valne = {
tablampstatus.FillColor = g&HFF&
tablampind.Caption = " Table Lamp is OFF "
tabLampOff.Visible = False
TabLampOn.Visibie = True

Fnd Sub
Private Sub TabLampOn Click()

tablampstatus.FillColor = sHFFDO0&
tablanpind.Caption = " table Lamp is ON
DataCheck({0).Value = 1

TabLampCn.Visible = False
tabLampOff.Visible = True

End Sub

Privale Sub LcpServer Close()
cmdSend.Enabled = False
Call tcpServer.Close ' client closed, server should too
txtOutput.Text = txtOutput.Text & "Client closed connection.™ & vbhCrLf & vhOrLf
txtOutput.5elsStart = bLen(txtOutput.'lext}

Call tcpSarver.lListen ' listen for next connegtion
Fnd Sub

Private Sub tcpServer ConnectionRequest (ByVal requestID As Long)
' Ensure Lhal LepServer is closed
' before accepting a new connection

If tepServer.State <» sckClosed Then
Call tcpServer.Close
End If

cmdSend.Enabled - Truc
Call tcpServer.Accept (requestID)
' accept connecticn Display following message on server application:

Server Form.Caption = "Parallel Port Monlitor - Server connected from " &
tepServer.RemoteHost IP
txtOutput.Text = "The connection from IFP Address: ™ & _

teplferver.RemoteHostIP & " is successful®™ & _
" Port #: " & tcpServer.RemotePort & vbCrLf

Dim reglsterStatus As Byte
Dim m As Byte, n As Byte
Self = True ' avoild recursive changes

registerStatus = Inp{PortAddress)
m = 6
o=

If registerStatus And 2 ~ m Then
DataCheck (m} .Value = 1
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Call tcpServer.3SendData("L1™)
Else

DataCheck (m}.Value = 0

Call tcpServer.SendData("L0™)
End If

If registerStatus And 2 ~ n Then
DataCheck(n).Value = 1

Call tepServer.SendData ("FL"™ & vbCrLf)
Else

DataCheck(n).Value = 0

Call tcpServer.SendData("FO" & vbCrli)
End If

End Sub
Private Sub tcpServer DataArrival(ByVal byvitesTotal As Long)

Dim message As String
Call tcpServer.GetData{msssage)

txtOutput.Text = txtOutput.Text & message & vbCrlf
txtOutput.SelStart Len{txtOutput.Text)

If message = "<< Client >> /time' Then
Call tepServer.SendData (<< Time >> " & Format {Now, "hhimm AM/PM"))
End If

' status check

If message = "<« Client >> /status" Then
Dim registerCheck As Byte

Dim e As Byte

Self = True ' avold recursive changes

' Read data register
registerCheck = Inp{Portihddress)
For e = 0 To 7

If registerCheck And 2 ~ e Then
DataCheck(e)}.Value = 1

Call tcpServer.SendData("lon]™)
Else

DataCheck(e).Value = 0

Call tcpServer.SendData (" {eff]l™)
End I

Next e

Self = False

End If

' Auto Control

If message = " ! Auto Contrcl Status " Then
Call LepServer.SendDals (" [controller] Car Aulo Conlrolled™ ¢ vhCrLI)
End If

If message = " ! Autc Control " & vbCrLf Then
Dim AuteoControl(3) A= Single
Dim counter As Integer

AuteoContrel{l) — 20

AutoContral(2) = 0

MuteControl(3) = 0

For counler = 1 To 2

QOut PortAddress, AutoCeontrol {(counter)
Sleep (3000)

Next

For counter = 2 To 3

Out PortAddress, AutoControl (counter)
Sleep {100)

Next

If RPutcControl(3) = 0 Then

Call tcpServer.SendData(" [controller] Car Auto Control stopped " & vhCrLf)
Fnd If

End If

' Device trigged

' Device 1

If message = " ! Device 1 On " Then

Call tcpServer.SendData("Device 1 turn on”)
DataCheck (0} .Value = 1

Shapel (0} .FillStvle
Bhapel (1} .FillS8tyle =
End If

1
0

If message = " | Device } Off "™ Then
Call tepServer.SendData("Device 1 furn oft")
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DataCheck{0).Valus = 0
Shapel (1) .FillStyle = 1
End If

"Device 2

If message = " Radio On " Then

Call tcpServer.SendData{" [controller] Radic turn on" & vbCrLf)
DataCheck(l).Value = 1

RadioOn.Visible = False

radic0ff.Visible = True

RadioInd.¥illColar = &HFF004&

radicstatus.Caption = "Radic is Cn"

End If

If message = " Radlio Off " Then

Call tepServer.SendData("([contreoller] Radio turn off" & vhCrLf)
DataCheck(l).Value = 0

Radioln.Visible = True

radioCff.Visible = False

RadioInd.FillColor = &HFF&

radiostatus.Caption = "Radio is OFf"

End If

‘device 3

If message = " forward " Then

Call tcpServer.SendData (" [controller] move forward™ & wbCrLf)
DataCheck(2),Value = 1

Shapel(4).FillStyle = 1

Shapel {5) .FillStyle = 0

End If

If message = " remote release forward " Then

Call tepServer.SendData(™[controller] remote release ™ & vbCrLE)
DataCheck (2} ,Value = 0

Shapel {§) .Fi11atyle = 1

End If

'device 4

If message = " backward * Then

Call tcpServer.SendData("{contreller] move reverse” & vbCrLf)
DataCheck {3} .Value = 1

Shapel{6).FiliStyle = 1

Shapel(7}.FillStyle = 0

End If

Lf message = " remote release backward " 'lhen

Call tcpServer.SendData("{contreller] remote release " & vbCrLf)
DataCheck(3) .Value = 0

Shapel{7) .FillStyle = 1

End If

'device &

IL messaye = Y righl{ " Then

Call tepServer.SendData({”{controller] moving to right® & vbCrlrf)
DataCheck(4) .Value — 1

DataCheck(2) .Value = 1

Shapel (8) .11llStyle 1

Shapel(9).FillStyle = @

End If

It

If message = " remote release rightf " Then

Call tcpServer.SendData(™lcontroller] remote release™ & vbCrLE)
DataCheck(4).Value = @

DabaCheck (2} .Value = §

Shapel (9} .FillStyle = 1

Endg If

If message = " rightb ™ Then

Call tecpServer.SendData{"{controller] moving to right"™ & vbCrLf)
DataCheck(4) .Valus = 1

DataCheck (3) .Value — 1

Shapel (8) .FillStyle = 1

Shapel (9) .FillStyle = O

End If

If messaqe = " remote release rightb ™ Then

Call tepServer.SendData("[controller] remote release" & vbCrlLf)
DataCheck (4} .Value = 0

DataCheck(3).Value = 0

Shapel (9) . FillStyle = 1

End If

‘device 6
If message = ™ leftf " Then

Call tcpServer.SendData (" [controller] moving to left™ & vbhCrLf)
DataCheck(5).Value =
DataCheck(2).value = 1
Shapel (10) .FillStyle =
Shapel{ll) . FiliStyle

ey

It
oo
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End If

If message = " remote release leftf " Then

Call tcpServer.SendData("[controcller] remote release " & vbCrbLf)
DataCheck (3).Value = 0

Dat&aCheck{2).Value = 0

Shapel (11} .FillStyle
End If

il
—

If message = " lefth " Then
Call tepServer.SendData("[controller] moving to left" & vbCrLf)

DataCheck{b) .Vaiue = 1

DataCheck(3).Value = 1
Shapel (10) .FillStyle = 1
Shapel (11} .FillStyle = 0

End If

1f message = " remote release leftb " Then

Call tepServer.SendData("{contreller] remote relsase " & vbhCrLf)
DataCheck(5).Value = ¢
DataCheck(3).Value = 0O
Shapel (11} .FillStyle =
End It

"device 7

If message = " Lamp On " Then

Call tepSsrver.SendData (" [controller] Lamp turned On" & vbCrLi)
DataCheck(6).Value = L

Shapel (12) ,FillStyle = 1

Shapel(13).FillS8tyle = 0

cmdLampOn ,Enabled = False

cmdLampQf £, Enabled = True

End If

Tf message = " Tamp OFf " Then

Call tcpServer.SendData("[controller] Lamp turned Off" & vbCrLf)
DataCheck (6) .Value = ¢

Shapel (13).FillStyle = 1

cndLampCff.Enabled = False

cmdbLampOn.Enabled = True

End If

'device 8

If message — ™ Fan On " Then

Call tcpServer.SendData (" [controller] Fan turned on" & vbCrLf)
LataCheck(7) .Value = 1

Shapel (14).FillStyle = 1

Shapel {15} .FiliStyle = 0

cmdFanOn.Enabled = ¥False

cmdFanOff .Enabled = True

End If

If message = " Fan OLL " Then

Call tcpServer.SendData("lcontroller] Fan turned off" & vbCrLf)
DataCheck(7) .Value — 0O

Shapel {15} .FillStyle = 1

crndkanOff. knabled = kalse

cmdFanOn.Enabled = True

End If

If message = " Lamp Table On " Then

Call tcpServer.SendData(” [controller] Table Lamp was Un " & vbCrLf)
DataCheck(0) .Value = 1

Lablampslatus .FiliColor = &HFF00&

End If

If message = " Camera Right " Then

Call topServer.SendData("[controller] Camera rotate to right ™ & vbCrLf)
DataCheck(l).Value = 1 .
DataCheck(0).Value = 0

End If

If message = " Lamp Table Off " Then

Call tcpServer.SendData (" [controller] Table Lamp was Off "™ & vbCrif)
DataCheck{0).Value = 0

tablampstatus.FillCelor = &HEF&

End If

If message = " Table Lamp Status " Then

Dim registerLampStatus As Byte

Dim z As Integer

Self = True ' avoid recursive changss

registerLampStatus = Inp(PortAddress)

z = 0

If registerLampStatus And 2 ~ z Then

DataCheck{z).Value = 1

tablampstatus.FillColor = &HFF0O&

Call tcpServer.SendData("lcentroller!| Table Lamp is On™ & vbCrLf)
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Else

DataCheck(z).Value = 0

tablampstatus.FillColor = §HEFS

Call tcpServer.SendData(" [controller] Table Lamp is Off™ & vbCrLf)
End If

End If

If message = " Radio Status " Then

Dim RadioStatusRegister As Byte

Dine zi As Integer

Self = True ' aveid recursive changes

RadioStatusRegister = Inp(PortAddress)

zi =1

If RadioStatusRegister And 2 ~ zi Then

DataCheck(zi).Value = 1

Call tcpServer.SendData("[controller] Radieo is On" & vbCrLf)
Else

DataCheck{zi).Value = 0

Call tepServer.SendData({"[controller] Radic is Off™ & vbCrLf)
End If

End If

End Sub

Private Sub tcpServer Error(ByVal Number As Integer, Description As String, ByVYal Scode As
Long, ByVal Scurce Ns String, ByVal HelpFile NAs String, ByVal HelpContext As lang,
CancelDisplay As Boolean)

Dim result As Integer

result = MsgBox(Scurce & ": " & Description, _
vbOKOnly, "TCPR/IP Error™)

End

End Sub
Private Function GetDateString{time As Date) As String

GetDateString = Str(Hour(time}) + ":* + Str({Minute(time)) + ":" + Str(Second(time}) + " "
+ Stri{Day(time)) + "/" + Str(Month(time)) + "/" + Btr(Year(time))

End Function

Private Sub ConnectButton Click(}
WAMPLEL.Port = PortList.ItemData(PortList,ListIndex)
WAMPLIL1 .portconfig = PortConfiglext.iext
WAMPLEL . Connect
ConnsctButton.Visible = False
Statuslabel.Caption = "Connecting.."
connected.Enabled = True

End Sub

Private Sub DeleteButton Click()

WAMPLEL.SMSdelete MemList.List (Memlist.ListIndex), Entrylist.selectedItem.Tag
End Sub
Private Sub DiscomncctButton Click()
WAMPLEL ,disconnect
ConnectButton.Visibkble = True
DisconnectBullon,Visible = False
End Sub
Private Sub DownloadButton Click()
Statuslabel.Caption = "Downloading messages”
Entrylist.ListItems.Clear
WAMPLEL . SMSdownload MemList.ilist {MemList.ListIndex)
End Sub
Private Sub EntryList_DblClick({)

MzgBox "Number: " + Entrylist.selectedIltem.Text + Chr(l3) + "Message: " +
EntryList.selectedIten.Subltems (1) + Chr(13) + "Time: "™ + EntryList.selectedIitem.SubItems{2),
vhCKOnly, "&MS message " | Str(Entrylist.selectedItem.Tag)

End Sub

Private Sub SendButton Click()

WAMPLEL . SM8send SendWumber. Text, SendMessage,Text
SendNumber.Text = ""
SendMessage , Text = "™
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End Sub

Private Sub WAMPLEl Connected(}
Dim max, i As Integer

DisconnectButton.Visible = True
Statuslabel,Caption = "Connected!™
MemList.Clear
max = WAMPLE1 .MemCount (5MS)

For i = 0 To max ~ 1

Memlist.RddItem WAMPLEL,MemName (5M3, i)

Next
MemlList.ListIndex = 0

connected.Enabled = True
'Statuslabel.Caption = "Downloading messages”
"Entrylist.ListItems.Clear
‘WAMPLEL . SMSdownload MemlList,List (MemlList.ListIndex)
check.Enakled = True

End Sub

Private Sub WAMPLEl ConnectFailed()
Statuslabel.Caption = "Connection failed”

End Sub

Private Sub WAMPLEL ConnectLost()
Statuslabel.Caption = "Connection lost™
ConnectButton.Visible = True

DisconmectDitton.Visible = Talse

End Sub

Private Sub WAMPLE] SMSdownloaded(ByVal memcry As String, ByVal memoryposition As Long, Byval

phonenumber As String, ByVal smsmessage As String, ByVal time As Date, ByVal crc As Long)

Dim item As Cbject

Set item = Entrylist.ListItems.Add(, , phonenumber)
item.Tag — memoryposition

item.Subltems(l) = smsmessage

item.gubltems (2) = GetbLateString(time)

If smsmessage = "Lamp On" Then

DataCheck (0) .Value = 1

PablLampOn. Visible = False

tabLampOff.Visible = True

txtQutput.Text = "SMS Triggered - Lamp On" & vbCrLf
Lablampslalus.F111Color = &HFFG0&

End If

If smsmessage = "Lamp Off"™ Then

tabLampOff.visible = False

TabLampCOn.Visible = True

tatOutput. Text = *"SMS Triggersd — Lamp Off" & vbCrLf
tablampstatus,FillColor — &HEF&

End If

If smsmessage = "Lamp Status™ Then

Dim reglislerbampStalusSMS As Byle

Pim zg As Integer

Self = True ' avoid recursive changes
registerlLampStatusSMs = Inp(PortAddress)
zs = 0

If registerlLampStatussSMs And 2 ~ zs Then
DataCheck{zs).Value = 1

SendNumber.Text — phoncenumber

SendMessage = "Lamp is on"
send.Enabled = True
Else

DataCheckizs).Value = ¢
phone.Caption = phonenumber
SendNunber.Text = phonenumber
SendMessage = "Lamp ls off”
send.Enabled = True

End If

End If

End Sub
Private Sub WAMPLEl TaskComplete{(ByvVal task As Integer)
Dim & As String

Select Case task
Case MODEM NOT CONNECTED
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L

g = "Device 1s not cennected”
Case SMS_BANK FAIL
5 = "Failed to select memory bank"
Case SMS DELETE FATLED
s = "Failed to delete message”
Case 8MS_DELETED
5 = "Message deletedl”
Rem Update display by downleoading again
DownloadButton_Click
Case SMS DOWNLOAD
s = "Messages downloaded!"
'smscheck.Enabled = True
Case SM3 SEND FAIL
s = "Message falled to send”
Case SMS_SEND SUCCESS
s = "™essage sent!”
Case Else

s = "Unknown notification (" + Str(task) +

End Select
StatusLabel.Caption = s

nd Sub

my ™
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