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ABSTRACT

Proper aquarium maintenance requires attentiorsamificant amount of time. A
specific knowledge about fishes and their requir@smshould be known. Aquarist should
be able to operate various kinds of maintenancks tmach as filters, motors etc... This
project presents a microcontoller based solutioassist aquarist for important aquarium

maintenance issues.

Primary, problem statement is done and targetgrofect are declared. The
solutions, which are offered for “autonomous” cohtof aquarium maintenance, are

briefed and systems are described.

Project team intended to design and implement sdesy which is cabaple to
perform followings according to demands of aquamstjustment of water temperature,

feeding, lighting, water level monitor, and filteg.

And main issue is “socializing standard aquariuni¥dject includes web utility.
Social networking tool on the Web that connectsasigts worldwide and it manages

sharing aquarium datas between aquarists over web.



1. INTRODUCTION
1.1.Instruction

Having an aquarium should be considered as more ahleobby. Generally, it is
presumed as putting some fish into a water tank waatthing joyfully. However,
inattentive and insufficient attempts, which resaolto bad experiences, would show the
reality: Having an aquarium requires many stricintemance regulations according to the
dimensions, fishes and many other facts. Aquarinitates the“real life” in a very small
place and the aquarist should maintain this bynaknany considerations according to

changing conditions.

Many fishes originate from trophic climates andithing requirements can be
variable compared to aquarium enviroment. Therefayatrolling aquarium tempature and
PH degree is essential for the health of fishes.ifsiance, South American fishes require
acidic (PH 5.5-7) water while African fishes requlvasic (PH 7-8.5) water[2]. PH degree
computation is done by logaritmic calculations aaguires continuous monitoring. On the
other hand, water tempature should be controlleardler to avoid temperature difference
between day and night. Moreover, aquarium should roe lighten more then 8-12
hours[1]. These are only some of main maintenassees. As it is seen, aquarium

maintenance is hard and requires intensive care.

This project presents a microcontroller-based gmutto assist aquarist in
conducting maintenance. System continously monitthvs aquarium and performs

necessary actions by controlling various periptseral

1.2. Motivation

Aquarium maintenance requires specific knowledgd altocation of important
amount of time. This system offers an autonomoustrob for challenging aquarium
maintenance issues. It will be helpful for the omds can not share time for aquarium

maintenance or who uses for decorative purposes.



1.3 Objective

Project team intended to design and implement &esysvhich is cabaple to
perform following according to demands of aquaradjustment of water temperature,

feeding, lighting, water level monitor and effeetifiltering.

The system is based on microcontroller which isgggomed to perform as an
operating systemSystem has aMIMO structure where multiple inputs are taken from
sensors and processed to give a control outputighrelectric relays. System is cabaple to

perform multiple tasks simultenously thanks tgpitsgram architecture.

Microcontroller programming architecture (OperatiBgstem) also permits further
modifications such as new languages or user-dendaadpistments. New maintenance
tasks can be inserted to programme without changgngore” and this provides an easy
enviroment for product development. The systemaostRS232 port to add new features
and user-demanded adjustments to microcontrolldso,Aan ICSP(In Circuit Serial
Programming) port provides accessibility for higlhdl programming issues which may

concern operating system.

System has an user-friendly and understandablefange to accept user inputs.
LCD screen and keypad are selected according tadeargonomic interface. User can
choose either English and Turkish menus or adavalanguage easily. The location and

type of connectors are determined according tayafsues to avoid any electric accident.

Keywords: Aquarium, Microcontoller , Operating System, Aguen Maintenance,

Engineering, Ethernet, Tcp/Ip



2. APPROACH

2.1 Problem Identification

Aquariums have a big number of lovers and they ameffered as primary
decoration item in restaurants and shopping centiEaever, the complexity of aquarium
mainteanance creates various problems such ag lfisirs, costly part replacements etc...
Generally, the hobby customers leave their aquariearly or the decorative users do not

preffer aquariums due to their hard maintenance.

There are existing control systems which intendechélp aquarist to conduct
maintenance but they are generally insufficienptogress a fully-autonomous control.
Some of existing systems may contain autonomousraloimowever their structures are
inflexible and can not be adapted or modified gasyl aquarist. Other fully-autonomous

systems are much above of reasonable prices.

2.2 Problem Classification

The required maintenance issues are certain artdaksgfilters, motors, heater etc...)
are known. The techniques are determined to maimtaiaquarium and this project does
not offer to improve them. An automatic control teys which purposed to coordinate
various peripherals is needed. Therefore;

» Aquarist expactances are certain.

» Maintenance techniques are known.

» Solution is obviously a system which will coordiegteripherals.

A closed-end, design problem.

2.3 Problem 5W 1H

What ? : Aquariums require intensive maintenance

Where ?: Residences, restaurants, shopping centers etc...

When ? : Since aquariums became popular and their pricageeldto acceptable levels.
Who ? : Home users(hobby) and business owners(digeya

Why ? . Maintenance variability according to chamgéenviroment and kind of fishes.

How ? : By causing fish loses, bad smell or badwiie aquarium.



3 METHODS

3.1 Hardware
3.1.1 Project Pier

PROJECE|PIER.

| easy online collaboration

Figure 3.1 - Project Pier logo

In our project we decided to use a project tracldafiware. After looking around
for a while we've decided to give Project Pieryaftr project tracking. It could be a good
choice for us for a number of reasons:

« lIt's free,

+ It's multi-platform

« It's open source and has open APIs (an API is galigra translator that helps
programmers make a program that talks to your prajso if we can't get the devs
or community to make a plug-in, | can potentiallgka it myself or have it made

« Itruns on a Web server so we could access it iogwhere
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ProjectPier

gccount * o Pro

# Dashboard = My projects

My projects

AquaNET

“BqualET: Web&G5M-Enabled Aquarium Control System with Social Networking e RIEeE
Features” project includes hardware and software implementation of a cormprehensive n AquaMET
aquarium confrol system with many sophisticated features such as: Web and GEM

connectivity, Rich user interface via a colored TFT screen with a touch panel, PC

software for contral & monitaring and offline firmware upgrade over USE, web contral

panel and onling firmware uparade utility, GSM contral & monitoring facility via SMS

messages, Social netwarking tool on the Web that connects AqualET users warldwide,

Standard control & maonitaring jobs, such as temperature, water level, feeding, lighting

control etc,, and many more...

Involved companies: SurfingFish Technalogy

Started on: Dec 06, 2008 | surfingfish

Figure 3.2 - Project Pier Page

3.1.2 Power Supply

+H2V
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MIC04 3 3BT
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Figure 3.3 - Power supply 3.3V output
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We have two main circuits in our aquarium contryggtem and they have power
supply’s on. We need 12V for cooler fan, uln2008d, 5V for Rtc, keypad controller
and 3.3V for Pic24, ethernet controller etc.So wel® V input from adapter and organize
that input with linear regulators to 5V and 3.3\fpEsially while using ethernet controller,

3.3V regulator MIC2910A needs heat sink becausaitns up too much.

+1
AU
J14 7805
SR - W
o1 S Vo [—— — ¥
1
CONN-SILZ | =3 C4 c — C10—— C11.
STEAT= ouF. . o - A70UF 100RF.
CeTEXT= - - | - o | T <TEXT .

Figure 3.4 - Power supply 5V output
3.1.3 PIC24FJ96GA008

Pic 24 is Microchip’s new microcontroller familywe used PIC24FJ96GA008 in
this project because of many reasons. We canosee specifications of Pic 24 on picture

below.

Figure 3.5 - Pic24 general
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That's easy to implement ethernet or usb with thisrocontroller, because it's
working on 10Mhz and has large program memory wldod too important for many
applications especially ethernet.

Tcp/lp stack needs large program memory which iarportant on embedded
systems. So PIC24FJ96GA008 is best choice foreghibedded system design project.
But this type of microcontroller’s are in smd pag&aSo we can’t solder it with our hands
and then we bought an adapter with PIC24FJ96GA®EBcan see it below.

Figure 3.6 — Pic24FJ series
3.1.4 User Interfacing on Hardware

We used 4*20 Lcd and keypad for user interfacerdaa enter system parameters
by keypad and control parameters on Lcd panel.

Figure 3.7 — Lcd Screen
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We have to use special integrated circuit (MM74Q%22 keypad. This IC inputs
keypad and generate 4 bit binary output to the Maw it solves keypad debouncing in it.

11 B
gy X1 KEM
' 'B' 2 1% w2 ORI g
O ; ¥4 DA 3 {0 KeyData-DA-
o1 0E p o
o i 17
0 3 3 Y1 A - O KeyData-A -
O ; 3 Y32 B = {0 KeyData-B -
O 1 ] Y3 C I {0 KeyData-C -
O Y4 D {) KeyData-D -
CCONNSIE . MMmceR
CFIERT= o ovbD=wyY
ovsss6ND0 0 L-G3-C4
T 100rF
<THXT><TEXT> .
Figure 3.8 — Keypad controller
L LTl
fl TI' 1| IP
1L T
i} T|' 1F i}'
|: oL LTl
I P A
[} Tb ]l [F

Figure 3.9 — Keypad interface mechanism Figure 3.10 ypiéd working
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3.1.5 Relay Control
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Figure 3.11 — Relays

We use relays to control our outputs like filteaoter , lights, etc. It's easy to
implement and control. We see that on schematiays are connected to ULN2003A IC.
This is a high voltage high current darlington siator array. We need this IC because of

mcu’s output can’t supply over 25ma. We must preve@ma to use relays’ inputs.
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3.1.6 Filtering

Filtering is essential to provide a proper envirotfer better fishes. Dirts, remains
of feeds and harmfull wastes should be filteredticonsly. Several divided parts of

aquarium are dedicated to progress filtering canisty as shown in figure(3.12).

First part provides dirt filtering which is interaléo clean rough, big items on
aquarium water. An overflow of water results tHeefed water to pass to second divided
part which contains biological filters where usdbalcterias populates to make water very
close to real enviroment. This section containgerl calledBioBall which provide
sufficient and suitable surface area for bacteojupation[4]. The last part contaiastive
carbon filterswhere toxics in aquarium water are cleaned.

Cleaned water then comes to main water collectiang where heated or cooled
water are also collected. Finally, a motor pumps ¢leaned water back to aquarium.

Motor is capable to pump 600 It/h and consumes ¥2@ptimum operation.

Pumpe_| Active ¢ _ Biological Filter ¢l _ Dirt Filter
Motor Carbon (Bio Ball, Ceramic) (White Sponge)
|
Cleaned \Wateal Water Overflow
AQOUARIUM

Figure 3.12 - Filtering. Upper view of Aquarium

Filtering is always open except for user-obtaineslaton to prevent waves on
aquarium water while fishes are feeding. The fegdiantrol action deactivates filtering

for a certain amount of time.
3.1.7 Temperature Control
Most fishes are trophic and their necessities @frement show much difference.

Basically, trophic fishes are sensitive to tempatehanges[1l]. Therefore, aquarium

temperature should be monitored and kept underraorgs shown in fig(3.13).
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Temperature difference between day-night and séadmenges should be taken into

account.

T desired Error>0 Tou

Heater —]

No
) Cooler —

Aquarium

| Senso |<——

Fig 3.13 - Temperature Control

Another important fact about temperature controlthe reaction time. The
heater/cooler system should be able to rise oadedhe temperature in a reasonable time.
The power limitations and aquarium dimensions layp important role at this point.
Project group conducted calculations and experimm@mntorder to obtain best solution.
Primary, using @eltier (A thermo-electric device) is considered and follogvresults are

obtained as seen in table(3.1).

Table 3.1 - Power VS Required Time to Change la AQuarium’s Temperature by 1 C

(Watt) Seconds Minutes
45 6508,44 108,47
80 3661 61,016
121 2420,49 40,341
136 2153,52 35.892
168 1743,33 29.055
230 1273,39 21.223
400 732,2 12.203
545 537,394 8,9565

Results show that usin@eltier for medium size aquariums are impractical
according to power limitations of system. Al$eltier requires a power MOSFET driver
circuit and this creates adaptation problem wheneeded to implement to another system
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Therefore, a simpler but effective solution, fridgeoler is considered. Fridge cooler can

be driven by relays easily and gives satisfact@eryjggmance compared to its price.

Aquariim Water

Pumped Aquariom Water

_ Cooled Aquariun Water

Cool Gases

Figure 3.14 - Water Cooler System

Fridge cooler produces cool gases and circulatassiown system as shown in
fig(3.14). A motor, which is located inside aquaniypumps water into a metal tube where

it will be curled to cool gas tube.

3.1.7.1 LM35A Temperature sensor

LM35DZ is a analog tempreature
sensor. It sense temperature and generate
analog output and then we read this with
microcontroller. On microcontroller side,
we convert analog signal to digital and use

that value.

Figure 3.15 — Temperature sensor
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3.1.7.2 Hysteresis Control

In order to extend parts’ life longer (espacialslays), oscillations caused by
frequent switching should be avoided. This can tlevied by determining an acceptable
interval around user-obtained temperature levelayReare activated if only upper and

lower bounds of desired temperature is exceed.

3.1.8 Lighting

Proper lighting plays two important roles: Oneasstmulate day-night change in
order to provide real life enviroment for fishes[The lighting is automatically turned on
and off according to user demands. Another is plamevery critical step of life cycle in

aquarium.

The carbondioxide-oxygen cycle is completed by tsldeaving in the aquarium.
These plants require a specific interval of lighectrum. Therefore, a special type of

fluorescent lighting is used which can provide rieeessary spectrum for water plants.

3.1.9 Water Level Monitor

Evaporation decreases water level slowly over time.t Keeping water level at
certain level is important because water amourtek®n as reference in many system

calculations. Proper enviroment espacially conceiitts water amount.

Water level is sensed by using a probe which isited on desired levels of
aquarium glass. System consists of three pins @asrsim fig(3.16). The basic idea is: If
water level decreases below Pin 2, then Pin 2 amd s open-circuited to give alarm to
user that water level is below desired height. Atsater level high” alarm is given when

Pin 3 and Pin 1 is short-circuited.
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Figure 3.16 - Water Level Monitor and Possible Ahar

3.1.10 pH Control

pH desribes the acidic or basic degree of watenpfy, It gives the concentration
of hidrogen ions on water. pH degree of aquarigquires continous monitoring and
control due to fact that fishes can only live inrtaen pH degrees and they are very

sensitive to sudden pH changes|[3].

The pH degree of aquarium is measured ®featronic pH probeand progressed
on microcontroller. Microcontroller compares the amgrement with stored(desired)

degree and actives the carbon tank according tesséy.

3.1.11 Feeding

Microcontroller is capable to plan and distribueeds to aquarium regularly by
simply relaying feed box’s dispenser. Filter moterdeactivated during this process in

order to avoid waves on water while fishes areifeed

We design feeding machine but not implement yetoAdur control circuit and
software ready for feeding. We can see feeding masldesign below.

It's a circular design with too many cell. Thesdscacludes foods for fishes.
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stepper
motor
Food compartments

AN
r | %

SIDE VIEW

»

feeder opening

Figure 3.17 — Feeder side view

In this design we have a dc or stepper motorno ¢ucular part with cells. Black
sell on picture shows that there is a hole undefékding system and every move, foods

are felt down through this hole to the aquariumgewa

n

N

compartments TOP VIEW

Figure 3.18 — Feeder top view
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3.1.12 RTC (Real Time Clock)
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Figure 3.19 — Reel time clock

With Real Time Clock IC, DS1307 we can store r@aktclock without external
voltage need. After programming mcu, you can etitee once in start and it stores time,
day, month, year etc. without externel power supgyto a hundred year with 3V lithium
battery.

So users parameter’s which was entered beforegrist is never lost or mistake.

3.1.13 Language option

We use a programming tecnique to implement spéeslre. Our system can be
use with two language (English and Turkish) at ttinse but it's easy to add new
languages on system.

Aquarist can be chose language with keypad andirtatface. Also it can be

change any time.
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3.1.14 Ethernet module

We bought Mikroelectronica’s ethernet module for oucuit. It has SPI interface
with its ethernet controller ENC28J60. Also we cmna printed circuit board for ethernet

but we bought it because of time constraint.

=
]
>-|||| FERRITE 24D
=

" s J

T TR

Figure 3.20 — ENC28J60

We used this module because it has 8 Kbytes o&budin, SPI serial interface. [5]

Figure 3.21 — Ethernet board
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3.1.15 System Box

This system is a version two of our aquarium cdmgroject. First version of this
project have bad box design because of time @instrWe can see it on picture below.

It has jacks on it which was using for controllingater, cooler, filter motor etc.

Figure 3.22 — Old system box

But in version 2 we made some differences. We gbdfacks with another system.
We implemented jacks with six input. On originakts inputs connected to 220V directly

but we opened and modified it. We connected diffecables to the inputs.



Figure 3.23 — First version of jacks

Figure 3.24 — Second version of jacks

24
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Figure 3.25 — Jacks after modified

We used pleksiglass for constracting new boxt Missdesign 3D box with
google Sketchup. Because of milimeters are impowduile integrating parts of box and

we get more proffesional system box. Our systemdubxa fine figure.

h
1

et e e mmm o L




Figure 3.27 — New system box

Figure 3.28 — SurfingFish board

26
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3.2 Web
3.2.1 Architectural Overview

The Microsoft. NET Framework is a multi language tjgan for building,
deploying, and running Web Services and applicati&x&P:NET is a compiled, .NET —
based environment, allowing authors to write apgpioms in any .NET compatible
language, including Visual Basic.NET and JscripfiNEor this project, C# was the

language used.

3.2.1.1Technology Overview:ASP.NET Web Application
Pages

.NET pages, known officially as "web forms", aree tmain building block for
application development. Web forms are containefllés with an ".aspx" extension; in
programming jargon, these files typically contatatis (X)HTML markup, as well as
markup defining server-side Web Controls and Usent®Is where the developers place
all the required static and dynamic content forweb page. Additionally, dynamic code
which runs on the server can be placed in a patienaa block <% -- dynamic code -- %>
which is similar to other web development techn@sgsuch as PHP, JSP, and ASP, but
this practice is generally discouraged except F&r purposes of data binding since it

requires more calls when rendering the page.

Code-behind model

It is recommended by Microsoft for dealing with dypmic program code to use the
code-behind model, which places this code in ars¢pdile or in a specially designated
script tag. Code-behind files typically have nariles MyPage.aspx.cer MyPage.aspx.vb
based on the ASPX file name (this practice is aat@mmn Microsoft Visual Studio and
other IDEs). When using this style of programmitigg developer writes code to respond
to different events, like the page being loadeda arontrol being clicked, rather than a

procedural walk through the document.

ASP.NET's code-behind model marks a departure f@assic ASP in that it
encourages developers to build applications wigassion of presentation and content in

mind. In theory, this would allow a web designest &xample, to focus on the design
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markup with less potential for disturbing the pmgming code that drives it. This is
similar to the separation of the controller frome tlview in model-view-controller

frameworks.

User controls

ASP.NET supports creating reusable components ghrdhe creation of User
Controls. A User Control follows the same structasea Web Form, except that such
controls are derived from th®stem.Web.Ul.UserContra@lass, and are stored in ASCX files.
Like ASPX files, an ASCX file contains static HTMar XHTML markup, as well as
markup defining web control and other User Contrdlee code-behind model can be

used.

Programmers can add their own properties, metfibdsd event handlef! An
event bubbling mechanism provides the ability tespan event fired by a user control up

to its containing page.

User can also build Custom Controls for Asp.Netliappon. Where controls are in

compiled DLL file. And by using Register directiuger can use control from DLL.

Rendering technique

ASP.NET uses aisited compositesendering technique. During compilation, the
template (.aspx) file is compiled into initializai code which builds a control tree (the
composite) representing the original template.rhitéext goes into instances of the Literal
control class, and server controls are represdmgeidstances of a specific control class.
The initialization code is combined with user-veiitcode (usually by the assembly of
multiple partial classes) and results in a clagii for the page. The page doubles as the

root of the control tree.

Actual requests for the page are processed thraugimber of steps. First, during
the initialization steps, an instance of the pagsscis created and the initialization code is
executed. This produces the initial control treaciwhs now typically manipulated by the
methods of the page in the following steps. As emode in the tree is a control

represented as an instance of a class, the codechaage the tree structure as well as
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manipulate the properties/methods of the individuades. Finally, during the rendering
step a visitor is used to visit every node in tteetasking each node to render itself using
the methods of the visitor. The resulting HTML auitps sent to the client.

After the request has been processed, the instdribe page class is discarded and with it

the entire control tree.

State management

ASP.NET applications are hosted in a web server ared accessed over the
stateless HTTP protocol. As such, if the applicatises stateful interaction, it has to
implement state management on its own.ASP.NET gesvivarious functionality for state

management in ASP.NET applications.

Application state

Application state is a collection of user-defineariables that are shared by an
ASP.NET application. These are set and initialiadekn theApplication_OnStarevent fires
on the loading of the first instance of the appiaras and are available till the last instance
exits. Application state variables are accessedgusiie Applications collection, which
provides a wrapper for the application state vaembApplication state variables are

identified by names.

Session state

Session state is a collection of user-defined sasgariables, which are persisted
during a user session. These variables are unaaéferent instances of a user session,
and are accessed using tlsession collection. Session variables can be set to be
automatically destroyed after a defined time ottindty, even if the session does not end.
At the client end, a user session is identifietlezity a cookie or by encoding the session

ID in the URL itself. ASP.NET supports three modégpersistence for session variables
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In Process Mode

The session variables are maintained within the .N&F process. This is the
fastest way; however, in this mode the variablesdastroyed when the ASP.NET process
is recycled or shut down. Since the applicatiorets/cled from time to time this mode is

not recommended for critical applications.

ASPState Mode

In this mode, ASP.NET runs a separate Windows serthat maintains the state
variables. Because the state management happesideotite ASP.NET process and .NET
Remoting must be utilized by the ASP.NET engineatoess the data, this mode has a
negative impact on performance in comparison tdrifferocess mode, although this mode
allows an ASP.NET application to be load-balanced acaled across multiple servers.
However, since the state management service rutep@mdent of ASP.NET, the session

variables can persist across ASP.NET process shaotdo

SqlServer Mode

In this mode, the state variables are stored imtabdise server, accessible using
SQL. Session variables can be persisted acrossN&SPprocess shutdowns in this mode
as well. The main advantage of this mode is it wallow the application to balance load

on a server cluster while sharing sessions betweepsers.

View state

View state refers to the page-level state managemenhanism, which is utilized
by the HTML pages emitted by ASP.NET applicatioosttaintain the state of the web
form controls and widgets. The state of the costeok encoded and sent to the server at
every form submission in a hidden field known_aSIEWSTATE. The server sends back
the variable so that when the page is re-renddénedgontrols render at their last state. At

the server side, the application might change tleevstate, if the processing results in
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updating the state of any control. The states dividual controls are decoded at the

server, and are available for use in ASP.NET pagag) theviewsStatecollection.
Other

Other means of state management that are suppoyte®SP.NET are cookies,

caching, and using the query string.
Template engine

When first released, ASP.NET lacked a template rengBecause the .NET
framework is object-oriented and allows for intemite, many developers would define a
new base class that inherits from "System.Web.ldePawrite methods here that render
HTML, and then make the pages in their applicatidrerit from this new class. While this
allows for common elements to be reused acrosdea isiadds complexity and mixes
source code with markup. Furthermore, this metladanly be visually tested by running
the application - not while designing it. Other dpers have used include files and other
tricks to avoid having to implement the same natogeand other elements in every page.
ASP.NET 2.0 introduced the concept of "master pgagebich allow for template-based
page development. A web application can have onanore master pages, which
beginning with ASP.NET 3.5, can be nestéd.Master templates have place-holder
controls, calledContentPlaceHolderto denote where the dynamic content goes, asasell

HTML and JavaScript shared across child pages.

Child pages use those ContentPlaceHolder contdigsh must be mapped to the
place-holder of the master page that the conteye mpopulating. The rest of the page is
defined by the shared parts of the master pagehnfike a mail merge in a word
processor. All markup and server controls in theteot page must be placed within the

ContentPlaceHolder control.

When a request is made for a content page, ASP.MEMes the output of the

content page with the output of the master page sends the output to the user.
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The master page remains fully accessible to théeocbmpage. This means that the
content page may still manipulate headers, chatigedonfigure caching etc. If the master
page exposes public properties or methods (e.gsdtting copyright notices) the content

page can use these as well. [5]

3.2.1.2 Technology Overview : AJAX

Ajax (also known as AJAX), shorthand for "Asynchoois JavaScript and XML,"
is a web development technique for creating interaaveb applications. The intent is to
make web pages feel more responsive by exchangiali amounts of data with the server
behind the scenes, so that the entire web pagersidsave to be reloaded each time the
user requests a change. This is intended to inetbasweb page's interactivity, speed, and
usability. The first use of the term in public wasJesse James Garrett in February 2005.
Garrett thought of the term when he realized tredrfer a shorthand term to represent the
suite of technologies he was proposing to a cliaithough the term Ajax was coined in
2005, most of the technologies that enable Ajakesiaa decade earlier with Microsoft's
initiatives in developing Remote Scripting. Techreg for the asynchronous loading of
content on an existing Web page without requirintulareload date back as far as the
IFRAME element type (introduced in Internet Exploi@ in 1996) and the LAYER
element type (introduced in Netscape 4 in 1997ndbaed during early development of
Mozilla). Both element types had a src attributat ttould take any external URL, and by
loading a page containing JavaScript that manipdldhe parent page, Ajax-like effects
could be attained. This set of client-side techgig® was usually grouped together under
the generic term of DHTML. Macromedia's Flash coalsb, from version 4, load XML

and CSV files from a remote server without reqgranbrowser being refreshed.

Advantages
User interface

The most obvious reason for using Ajax is an imprognt to the user experience.
Pages using Ajax behave more like a standalonecafiph than a typical web page.
Clicking on links that cause the entire page toedt feels like a "heavy" operation. With
Ajax, the page often can be updated dynamicallpwahg a faster response to the user's

interaction. While the full potential of Ajax hastyto be determined, some believe it will
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prove to be an important technology, helping mdie Web even more interactive and
popular than it currently is. Bandwidth usage Byeayating the HTML locally within the

browser and only bringing down JavaScript calls Hreactual data, Ajax web pages can
appear to load relatively quickly since the payleading down is much smaller in size.
An example of this technique is a large resultivdetre multiple pages of data exist. With
Ajax, the HTML of the page (e.g., a table structwiéh related TD and TR tags) can be
produced locally in the browser and not brought mlavith the first page of the document.
In addition to "load on demand" of contents, somebywased applications load stubs o
event handlers and then load the functions on lgheThis technique significantly cuts

down the bandwidth consumption for web applicatidhat have complex logic and

functionality. [6]

Separation of data, format, style, and functioress Ispecific benefit of the Ajax
approach is that it tends to encourage programmeeciearly separate the methods and
formats used for the different aspects of inforomatilelivery via the web. Although Ajax
can appear to be a jumble of languages and tecksiigund programmers are free to adopt
and adapt whatever works for them, they are gelgepmbpelled by the development

motive itself to adopt separation between the Yaithg:

* Adopt separation between the raw data or contebetdelivered - which is normally

embedded in XML and sometimes derived from a sesithr database.

* Adopt separation between the format or structdré¢he webpage - which is almost
always built in HTML (or better, XHTML) and is themflected and made available to

dynamic manipulation in the DOM.

* Adopt separation between the style elements ofnblepage: everything from fonts to

picture placement are derived by reference to endxkdr referenced CSS.

* Adopt separation between the functionality of theb page which is provided by a
combination of
1. Javascript on the client browser (also calledrDH),

2. Standard HTTP and XMLH{ttp for client-to-serventmunication, and
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3. Server-side scripting and/or programs using suitable language preferred by

the programmer to receive the client's specifizests and respond appropriately.

Standard HTTP AJAX Concept
PC PC
s
user inputs
- deplyedod e
puts a
e depayed "l et [ JavaScript
T e
HTTP HTTP HTTPRequest
e e [ 17 e 3 S
N
E Webserver Web-10

Figure 3.29 — Ajax and http diagram
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3.2.1.3 Technology Overview : MySQL(Database)

.MySQL was designed to work with small and mid-diztatabasesVe believe
MySQL is better than other Web database optionsiumx along with being the most
widely used and best supported Web databaseaitnge relational database. And in this

Project we used mysql database[7]

MySalL.

Figure 3.30 — MySQL logo

3.2.1.4 Software Overview: "Whidbey” Visual StudioNET (IDE)

We used visual studio ide for this project becaafsseveral reasons;

Visual Studio includes a code editor supportinglli$ense as well as code refactoring..
Other built-in tools include a forms designer failing GUI applications, web designer,
class designer, and database schema designdows gllug-ins to be added that enhance
the functionality at almost every level [8]

Figure 3.31 —Visual Studio
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3.2.1.5 Software Overview: EMS SQL Manager For MySQ

We used EMS SQL Manager for MySQL for this projéctould be a good choice

for us for a number of reasons:

Figure 3.32 — Sgl Manager for mysq|

Key Features
« Full support of MySQL versions from 3.23 to 6.0
+ Support of UTF8 data
- Rapid database management and navigation
« Simple management of all MySQL objects
» Advanced data manipulation tools
« Powerful security management
« Excellent visual and text tools for query building
+ Impressive data export and import capabilities
+ Report designer with clear in use report constoactvizard
« Powerful Visual Database Designer

+ Easy-to-use wizards performing MySQL services [9]
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3.2.2 The 3-Tier approach

End User

Presentation Layer

5

Businsess Logic (BLL)

Data Acces Layer (DAL)

Database

Figure 3.33 — 3-Tier approach

The purpose of the 3 tier approach is to divide design into layers that have
different purposes. Each layer can then be indep#hdworked on, improved, redesigned
and so on. Only the interfaces between the layeesl o stay as they are if we don't want

change in one layer to affect the others.
Using this approach has several benefits:

« Scalability — Splitting the design into layerskaa it much easier for the web project to
grow bigger in size. At first all layers can be one server. Later, if the website is
successful and attracts many visitors, one layer loa extracted to another server to
balance the load, and so on. Different programnoars work on different tiers —no

programmer really has to know the project from snend.
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* Robustness — The project in a tiered approadéss sensitive to failure, and therefore
more robust. When something goes wrong, the resilendayer is immediately
recognized, and knowing what to fix is simpler daster in comparison to a project that
has all the logic in a single layer. Moreover, uision is also more difficult in a multi
layered environment, because there are more l&yetise intruder to penetrate. Getting all
the way to the database is harder in a layeredjmalesi

3.2.3 The Database

We used Mysql as our database. Here is the datdisg@am

b : F— pending_mermbers
CIa U_Comments d alburs d iendship_requests %I " o
L int 11 L int 11 I int 11
% in{11) % (1) % in(11) Eg Marne varchar(3z)
2 Albumld  int{11) B Menberd  int(11) EE FromMemberd int(11) :
: : Eg Surname warchar(32)
Eg Memberld int(11) 2| Mame varchar(32) EgToMemberId int(11) - )
. Eg Ernail warchat(B4)
Eg Comment  text CoverPhotald int(11) EgDateReqMade datetime .
: Eg Lsername varchar(20)
EgD:te.ﬁ.dded datetime IsPrivate d :Inymt(l] Egl‘ﬂdessage warchar(256) E§ Basswiash  varchar(dd)
! DdateCreate ateine ! Eg ActivationKey  varchar(b4)
L
E;gDateRegistered datetime
thernas =
:rivac!.f _settings n-:tiﬁcati-:-ns % o — )
%1 _ int(11) % Id int(11) D T phitos
il Td int(11) I i
i%emi'i ] EE CosFolder varchar(20) %Id — %Id ink{11)
= Albumld  int(11)
| I EgFromMemberId int{11) E;gMemberI 4 1)
ToMemberTd — int(11 :
mernbers profiles Eg olember int{11) E;gFiIeName varchar(fd)
% Id int{11]) %Id int(11) EE Caption  varchar(256)
=5 Mama varchar(32) =5 Memberld  int(11) 1d
2 3 photo_cormments ]
26 Surname varchar(32) EirthDate  datetime %I m — ) WFdeName
Ernail warchar(f4) Sex warchar(1) Eigphotol Ty [?FileName_Z
2 i fnessages : FileMarne_3
Usermame warchar(20) 5| City warchar{bd) - T E§ Memberld  int{11) [? -
PasswdHash varchar(4l) S5 Country  warchar(64) % n y
E=§ FromMemberld int(11) Eg Eommenptes
Thernald int(11) Buatar warchar{20) : E§ Datefdded detetime
: ! ; =g ToMermberId int{11) 2
i LastLogm datetime Activities  bext Eg
. Eg Subiect warchar(80) d
HasfqetDevice  tirnyink{1) Interests  bext 3 1
.ﬁ.qutDewceIP warchar(40) Quotahon warchar(512) Eg LS L |
Id =g Lastlpdate  datetime Eg Islnread tinyink(1) reply.tessages
b Eg L:DeletedBySender  tinyint(1) % Id int[11)
E;glsDeIetedByReceiver tiryint( 1) Eg ParentMessageld  ini(11)
E;gIsRepIiedByReceiver tiryint{ 1) Eg FromMemberld — int(11)
Eg HasrreadReplies  tinyint(1) Eg Message et
Eg DratePosted datetime Eg DatePosted datetimne
Eg DiateLastRephy datetime Id

Id

Figure 3.34 — Database diagram
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3.2.3.1 Tables

Eg Table - [memberz] - [aguanetdb on localhost]

Propetties | Eields | Indices |Foreign Hevs |Triggers |Data |Dependengies DDL

Field Mame Field Type |[Size |Precision |Rot Mull Unzigned | Default | Comment

= v ™~

= |Mame WARCHAR (32 |0 O Member's name

= |Surname WARCHAR (32 |0 O Member's surname

= |Email VARCHAR |B4 Ju] O O ull primary contact email address

= |Username VARCHAR |20 Ju] O " ember's username, used for login.

= |PasswdHash WARCHAR |40 Ju] O Hash value of member's passwoard

g Themeld INTEGER ih| o memkbet's thetne chaoice

= |LastLogin DATETIME |0 u} O O LIl lazt time user was logged in

g HasAgretDevice | TINYIRT 1 u} O u} wehether or not the member has an agquanet device
P g AcjMetDevicelP YWARCHAR |40 u} O O Fuill adquanet device IP address if the device iz online

Table 3.2 — Members table

Table — members:Upon registration, each user gets a unique usg@d)idvhich acts as the
primary key in the table. The table stores usernam@é password for the log in the

website.

E58 T able - [friendship_requests] - [aguanetdb on localhost]

Properties | Fields | Indices |F0reign Keys |Triggers |Data |Dependengies |DDI:

Field Mame Field Type  |Size |Precizion [Mot Mull (Unsigned |Defaut | Comment

£ ]

g Frombdemberld | INTEGER 11 u] who makes the request

g Tohemberld IMNTEGER (b ] to whom the request was made

= |DateReghlade  |DATETME [0 ] O when the friencdship regquest was made

g Message WARCHAR (256 |0 O O ull an optional message whils making the friendship request

Table 3.3 — Friendship_request table

Table — friendship_request: This table represents the friendship requests lextvibe

members of surfingfish site.Message field holds dpgonal message text while making
the friendship request. DateRegMade holds and wgtionessage while making the
friendship request.FromMemberlD and ToMemberld espnts who makes the request

and to whom the request was made and each recgtesugique id(ld)

&g T able - [friendships] - [aguanetdb on localhost]

Froperties | Eields | Indices |F0reign Keys |Trigger3 |Data |Dependengies DoL

Field Mame Field Type |Size |Precision Mot Mull Unzigned |Defaut A | Commert

memhberid of the member who made the friendship reguest
memberid of the member to whom the friendship request was made

Table 3.4 — Friendship table

g Frombemberld  |IMTEGER |1

jy
o

= [Tohdemberld INTEGER |1

-y
[=]
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Table - friendship: This table defines a friendship relationship betwpairs of member
FromMemberID represents the member who made thendship request and
ToMemeberID represents whom the friendship request made and each friendship get
unique id(ld)

Prcpariax |FPalkde |kpdcar |Forsign e | Triggers |Cweis |Cepsrcerges | D04

|r1-ur.|- |r|-um- IE:III'-\'-:HmIH:IIl.I ||.|ruu.. ||:-r-1 Il::n'-t
M WECEE |11 |0 w o rsarcaga
- ST U = O O - T - O T T
| [Tobdarsbarid HTECE 11 |0 L - ~wha rceied Ha necesga
| [Eaideni WARCHER |BD | Wl T
| Waccege TENT o o v Iha reaccage
1 sl TR i |0 = wiwdied OF Rl el PaSoaie: OF By Py 0F by el Ing 198 redehed
] Cwbriads Candar | TR 1 1] C whattar or rol tha aerder delstad e reecesga
U aishsdEnRsose | TRV 1 1] L wrtwe R OF Nl T 0 b il Doy Dt ron oy
| Idtapindt Maceimr | THYTT 1 1] Cd ~whattar ar rol tha receiver zant 0 reply bothis recesga
U Hesliwssdrepkes | THYIT i |0 o
| —— CATETRE | 1] = whan e rezasge was pooked
Al st Fosgaly DETETRE |0 |D L ] Bl el b Sl 0 TR TeStaie, B repled il the Bk B sl 1 DatePoisd

Table 3.5 — Messages table

Table — messagesThis table is in charge of holding private messagesh new message
gets unique identifier lid) which is the primaryykef the table. ToMemberld represents
the person who got the message, and ToMemberleggepts the person who sent the

message. This table also stores message’s postaddterho deleted message data.

&§ Table - [reply_messages] - [aguanetdb on localhost]

Properties | Fields | Indices |Fnreign Heys |Triggers |Data |Dependengies DOL

Field Mame Field Type |Size |Prec... A Mot Wull [Unsigned |Default |Commernt

=

g Parerttessageld  |INTEGER 11 o to which message this reply message is zent
E Frombdemberd INTEGER 1 1] who sent the message

= |Meszage TEXT ] ] a message content

= |DatePasted DATETIME |0 n O when this reply is posted

Table 3.6 — Reply_messages table

Table — reply_messagesThis table is holding reply messages, Message faperesents
the message content, ParentMessageld representidio message this reply message is
sent, FromMemeberld field represnts to who senilesage and DatePosted field holds

the posted time of the reply message.
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&g T able - [albums] - [aquanetdb on localhost]

Properties | Eields | Indices |F|:|reign Keys |Triggers |Data |Dependengies |IZ?|DI=

Field Mame Field Type |Size |Precizion [Mot Mull [Unsigned Detault | Comment

= v v

= |Memberld IMTEGER  [11 |0 wha created the album

= |Mame WARCHSR |32 [0 [ " album's name

= |coverPhotold |IMTEGER |11 ] O Pl album cover photo icd

% I=Private TIMYINT 1 a O O FJull wehether ar not the album is private
== |DateCrested  [DATETIME |0 ] [ wrhen the album was created

Table 3.7 —Albums table

Table — albums:This table holds information about the albums tiaate been added.

Every album gets unique identifier (Id), and theruwho uploaded is represented
by MemberID. DateCreated field is represent thaterelate of the album and IsPrivate
field is represent album’s privacy (only friendsicsee the albums or everyone can see the

albums).

5§ Table - [album_commentz] - [aguanetdb on localhost]

Properties |Fields | Indices |F|:ureign Keys |Triggers |Data |Dependengies DoL

Field Marme Figld Type [Size |[Precision |Mot Mull |Unsigned |Defaul | Comment

= v v

= | Alburmid IMTEGER |11 0 album id

=] |Memberld  [INTEGER |11 0 member wha made the comment
=l |comment  |TEXT 0 0 O album comment test

= |Datesdded |[DATETIME |0 0 O wehen the commert is added

Table 3.8 — Album_commnets table

Table — album_comments This table holds comments of the albums. Memberld
represents the member who made the comment, andn€oimrepresents the album
comment text and DateAdded represents when the eoinisiadded. Albumld represents

which album the comment was made.

£g§ T able - [photoz] - [aguanetdb on localhost]

Properties |Fields | Indices |F|:|reign Keys |Triggers |Data |Dependengies DoL

Field Mame Field Type |Size |Precizion |Mot Mull |Unsigned |Default | Comment

= v v

E Albumld | INTEGER 11 u} wehich album this photo belongs to
= |Memberld [INTESER 11 u} whio added the photo

= |FileMame |vARCHAR (64 |0 O " photo file name

= |caption  [vARCHAR |256 |0 (| [ Mull caption for the photo

Table 3.9 — Photos table
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Table — photos This table hold the information about photoseBvphoto gets unique
identifier (ld).This table stores; photo file namgileName), who added photo
(Memeberld), which album this photo belongs to {(Atidd) and caption for the photo
(Caption).

E§ Table - [photo_comments] - [aguanetdb on localhost]

Propetties | Fields | Indices |Foreign Keys |Triggers |Data |Dependengies DDL

Field Mame Field Type Size Precizion |Mat ... % |Unsigned |Defaul | Comment

B v v

= |Photold IMTEGER 11 i to which photo the comment was made
=1 |Memberld INTEGER 11 ] wehio made the commenrt

= |Comment TEXT 0 0 O phato comment text

= |Datesdded  [DATETIME ] ] | wihien the comment was added

Table 3.10 — Photo_comments table

Table — photo_commentsThis table holds comments of the photos. Membebdesents
the member who made the comment, and Comment episethe album comment text
and DateAdded represents when the comment is a®iedold represents which photo

the comment was made.

£58 T able - [profiles] - [aguanetdb on localhost]

Properties |Fields | Indices |F0reign Heys |Trigger3 |Daia |Dependengies DD

Field Mame Field Type |Size |Precision [Mat Mull 5 |Unsigned (Default | Comment

=] v v

= |Memberld  NTEGER |11 |0 whose profile is that

= |BirthDate  [DATETME [0 |0 O | full hirth date of the member

= |sex YARCHAR (1|0 O O Full M -= Male, F -= Female

= City WARCHAR (B4 |0 | O Ml the city member lives in

= Cauntry WARCHAR 64 |0 | O Pl where the member lives in

= | tvvatar YORCHAR |20 |0 O | full member's avatar file name

= |sctivities | TEXT 0o O L] [ro

= |Interestz | TEXT o o O O [mu
E Guotation  [VARCHAR (312 |0 O O Tull an optional gquatation to be displayed on profile page
E LastUpdate |DATETIME |0 0 O O Pl when the last profile updste was made

Table 3.11 — Profiles table

Table — profiles This table holds personal information of the memlike birth date, sex,

country, interest etc.
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E5§ Table - [themes] - [aquanetdb on localhost]

Froperties |Eields | Indices |Foreign Keys |Triggers |Data |Dependengies |DDI=

Field Mame Field Type Size [Precision |Mot Mul

Un=igned |Default | Comment

W W
= |Mame VARCHAR |20 |0 | 1 (mn theme name
5] CssFolder |WVARCHAR (20 1] O | Mull comma separated css file names for this theme

Table 3.

12 —Themes table

Table — themes:This table holds the theme information. Name frgldresents the theme

name and CssFolder represents css file namesigahtdme.

3.2.3.2 Stored Procedures

A stored procedure is a subroutine available tdiegipons accessing a relational

database system. Stored procedures (sometimes @algoc, sproc, StoPro, or SP) are

actually stored in the database data dictionary.

Typical uses for stored procedures include dataatbn (integrated into the database) or

access control mechanisms. Furthermore, storece@uoes are used to consolidate and

centralize logic that was originally implemented applications. Large or complex

processing that might require the execution of s\V&@QL statements is moved into stored

procedures and all applications call the procedands

We used stored procedures as the database intddadhe DAL. Here is the stored

procedures diagram.

- 5] Messages_InsertReplyMessage
=1 Messag;s_GetMessageThread =1 Me:sagdes_GetNumOﬂ_lnreadMessages =1 Me:sagdes_GelReceluedMessages “emeagerd TN TNTEGER(LE)
T T ™ TMTEGERLLL T T ™ THTEGER( 11 ™ T ™ TMTEGERL 1L
S (11 PSR (L1 AT (111 _Senderld  IM INTEGER(11)
_Subject OUT WaRCHARL S0 _MumOfessages  OUT IMTEGER(11) _Pagelndex I IMTEGERL11)
Message I TEXT
_Senderld QUT  IMTEGER(LL) _PageSize ™ IMTEGER(11) AN BATETIME
_SenderMame OUT  WARCHAR(ES) (5] Mermbers_IrsertPendingMember _MumOfMessages  OUT  IMTEGER(1L) Lo SUF  mEeNas
_DatePested  OUT  DATETIME “Hame ™ VARCHARIZZ)
Fleszage ouUT  TEXT
= 2 _Surnanns ™ RARCHAR (2] (2] Photos_InsertPhotoCornment = 5
_Ermnail I WaRCHAREL) |2 Mermnbers_ActivateSccount
18] Friends_GetAllFriends _Phatold I INTEGER[11]
_U=zername I WaRCHAR[Z0) berld _Memberld M IMTEGER[11)
_MemberId I IMNTEGER(11]) _MemberI I~ INTESGER(11) -
_PasmwdHash ™ WARCHARLHT) - R — _Activationkey N WERCHARE)
_PageIndex I IMTESER(11) o SEEIOE 4
) _Activationkey  IM WARCHARLE ) et T DATETIME _LastT OUT  IMTEGER(11)
JPEEEEED L5 MEEEIT _DateRegistered 1IN DATETIME - ResultCade  OUT  INTEGER(11)
_MumOfFriends  OUT ITNTEGER(11] _Lastld ouT INTEGER(11)
_Lastld OUT  INTEGERC1L)
[8] Members_AuthenticataMember [Reiigess U IRUEEEAY [B] Photas_GetalbumMameById 8] Photos_InsertPhoto
Uzermarme ™ VAR CHAR(ZO) _Alburnld 1M TMTEGER(LL) _albumId I THTEGER(11)
_PasswdHash g WARCHAR[ 401 £ Photos_GetPhatoByIdx _AlbumMame OUT  WARCHAR(32) _Memberld IM INTEGER(11]
_LastLagin ™ DATETIME _AlburnId ™ INTEGER(11) _FileMame  IN WARCHAR(64)
_MemberId oUT  IMTEGER[11) _Photaldy ™ TNTEGER(11) |h_J Friends_RemoweFriend _Caption  IN WARCHAR(256)
_Mamne OUT  MARCHAR(Z2) _MumCfPhotos OUT — INTEGER[11) [Friendshiptd TH ToEGER(ID) || |-basttd oUT  INTEGER(11)
_Surnarne OUT  MARCHAR(IZ)
_Ernail OUT  WARCHAR(ES)
_ThemeFolder QUT  WARCHAR(Z0) |h_J Photos_GetaAlbums | |_,J MembersGeatall | |h_J Photos_GetPhotoCamments |

_HasAgMetDevice ©UT  TINYIMTI(1)
_Isfuthenticated  OUT  IMTEGER(11)

| _Memberld IM INTEGEFR[11) |

| | | _PhotoId IM IMTEGER(11) |

Figure 3.35 — Stored procedure diagram
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Procedure - Friends RemoveFriends:

Parameters

Name Type Input/Output
_Friendshipld INTEGER(11) I
Description

Table 3.13 — Friends stored procedure table

This procedure gets _Friendshipld as an input paranand deletes the friend from
the friendship table.

Procedure - MembersGetAll:

Description

This procedure hasn’t got any parameters. Thisquoe gets all members from
the members table and orders the members by mechber

Table 3.14 — Memebers get all stored proceduréetab

Procedure — Members_ActivateAccount:

Parameters

Name Type Input/Output
_Mernberld INTEGER (11} I
_Artivationkey YARCHAR (A4} IM
_Lastd INTEGER{11} QuT
_ResultCode INTEGER(11) auT
Description

Table 3.15 — Activate account stored procedureetabl

This procedure activates the new member of thewsite the specified member id
(_Memberld) and activation key (_ActivationKey) amnefurns result of the activation
(_ResultCode) and _Lastld through the output patars.
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Parameters

Name Type Input/Output
_Username YARCHAR (20) I
_PasswdHash VARCHAR (40) IN
_Lastlogin DATETIME IM
_Memberld INTEGER(11) ouT
_MName VARCHAR(32) ouT
_Surname YARCHAR(32) ouT
_Email VARCHAR(64) ouT
_ThemeFalder YARCHAR (20} ouT
_HasAghetDevice TINYINT(1) ouT
_Istuthenticated INTEGER{11} ouT
Description

Table 3.16 —Authenticate member stored procedurie ta

This procedure authenticates the member and retwitts member’'s private
information.

Procedure — Members_InsertPendingMembers:

Parameters

Name Type Input/Output
_Narme YARCHAR(32) IN
_Surname YARCHAR(3Z) IN
_Email YARCHAR(B4) IN
_Username YARCHAR (20} I
_PasswdHash YARCHAR (40} IH
_Activationkey YARCHAR(B4) I
_DateRegistered DATETIME IM
_Lastid INTEGER{11) ouT
_ResultCode INTEGER{11) ouT
Description

Table 3.17 — Insert pending stored procedure table

This procedure inserts a new row in the pending_besntable and returns the
Lastld and _ResultCode of the added row througlotliput parameter and It takes input

values for all fields of this table.
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Parameters

Name Type Input/Output
_Messageld IMTEGER{11) IM
_Subject YARCHAR (B0 ouT
_Senderld IMTEGER{11) ouT
_Senderlame WARCHAR (B4) ouT
_DatePosted DATETIME ouT
_Message TEXT ouT
Description

Table 3.18 —Get message stored procedure table

This procedure gets Messageld as an input pararaetk returns with some
information of the message (posted date (_DateBpsteame of the sender

(_SenderName), Subject of the message (_Subjectisd@e (_Message), sender’s Id
(_Senderld) )

Procedure — Messages_GetNumberOfUnreadMessages:

Parameters

Name Type Input/Output
_Memberld INTEGER{11) IN
_MumOfivessages INTEGER{11) ouT
Description

Table 3.19 — Unread messages stored procedure tabl

This procedure gets _Memberld as an input paranetdreturns value of the

number of messages (_NumofMessages) through tpeitopsirameter.

Procedure — Messages_GetReceivedMessages:

Parameters

Name Type Input/Output
_Wemberld IMTEGER{11) IM
_Pagelndex INTEGER (11} IN
_PageSize INTEGER(11} IN
_NumOfvlessages IMTEGER{11) QuT
Description

Table 3.20 —Recieved messages stored proceduee tabl

This procedure gets _Memberld and page attributeadelndex, _PageSize ) and

returns value of the number of messages(_ NumOf\Mes$dhrough the output parameter
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Parameters
Name Type Input/Output
_Messageld INTEGER {11} IN
_Senderld INTEGER{11) I
_Message TEXT IN
_DatePosted DATETIME IN
_Lastd INTEGER {11} ouT
Description

Table 3.21 — Reply messages stored procedure table

This procedure inserts a new row in the reply_ngess#able and returns the Lastld
of the added row through the output parameter angets send date of the message
(_DatePosted), sender’s id(_Senderld), messagéMdgsageld) and message(_Message)

Procedure — Photos_GetAlbumNameByld:

Parameters

Name Type Input/Output
_albumId INTEGER{11) IN
_Albumbame WARCHAR(32) ouT
Description

Table 3.22 — Album name stored procedure table

This procedure gets album name by album’s id. Tioeqnure gets an album id
(_AlbumID) as an input parameter and returns thmenaf the album (_AlbumName)

through output parameter.

Procedure — Photos_GetAlbums:

Parameters

Name Type Input/Output
_Memberld INTEGER (11} IN
Description

Table 3.23 — Get albums stored procedure table

This procedure gets albums from the albums tabl@éwmber id (_MemberID).
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Parameters

Name Type Input/Output
_albumId INTEGER{11) IN
_Photoldx INTEGER{11) N
_MumOfPhotos INTEGER{11) ouT
Description

Table 3.24 — Get photo stored procedure table

This procedure returns number of photos (_Numof®¥)otwhose album Id
(Albumld) and photo index (_Photoldx) is passedmsput.

Procedure — Photos_GetPhotoComments:

Parameters

Name Type Input/Output
_Fhotold IMTEGER{11} N
Description

Table 3.25 —Photo comments stored procedure table

This procedure gets the comments of photo by pldt¢ Photold) from the
photo_comments table.

Procedure — Photos_InsertPhoto:

Parameters

Name Type Input/Output
_abumid IMTEGER{11} N
_Memberld IMTEGER{11} IN
_FileMame YARCHAR(64) IN
_Caption YARCHAR(ZSA) N
_Lastid IMTEGER{11} ouT
Description

Table 3.26 — Insert photo stored procedure table

This procedure inserts a new row in the photosetabld returns the Lastld of the
added row through the output parameter.
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Parameters

Name Type Input/Output
_Photold INTEGER{11) I
_Memberld INTEGER ({11} I
_Comment TEXT N
_Dateadded DATETIME I
_Lastid INTEGER (11} ouT
Description

Table 3.27 —Insert photo comment stored procedalvket

This procedure inserts a new row in the photo_contsnéable and returns the

Lastld of the added row through the output paramete

3.2.4 DAL — Data Access Layer

3.2.4.1 DAL introduction

The DAL acts as an abstraction layer between tlsnbas logic and the database.

Our focus was on designing it so that adding fumatlity to it will be easy and simple. As

web sites grow, it is only a matter of time untibra functionality is needed, and when

new tables are added we don't want them to becdiffio implement in the DAL.

3.2.4.2 DAL classes

Class
= Methods
Gettlbums

GetPhotolnfoBylds
IngertPhoto

L oE o oF oF & ¢

PhotoProvider

" PhotoProvides 7 | " MemberProvides 20

Y GetdlbumMameE..

GetPhotoComme...

InzertPhotoConn...

Class

= Methods
W Activatedcoount
W Authenticatebdemn .
W InzertPendingtde..
% hemberProvider

= Mested Types

Activateficco_ (2

Erum

Success
I i alida,chivation...
ActivationPerniod...

InzertMembe_ &

Erum

Success
DuplicateE mai
Duplicatellzema...

i M ezzageProvider %)

Clas=

= Methods

s

W
b
W
b

GetMessageThre..
GetMumberQfnr...
GetReceivedMes..
InzertRephesza..

tezzageProvider

Figure 3.36 — DAL classes diagram

" FriendProvides

Class

= Methods
% FriendProvider
W GetslFriends
% RemoveFriend
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PhotoProvider.cs:

“PhotoProvider.cs” module provides access to dambables related to photo
albums functionality. It contains public static @tions and each one encapsulates a stored
procedure. By calling those methods the businags layer and the presentation layer can

access and modify photo albums, photo commentedcetiatabase tables.

MemberProvider.cs:

“MemberProvider.cs” module provides access to dgetaliables related to website
members. It contains public static functions ancheane encapsulates a stored procedure.
By calling those methods the business logic layperthe presentation layer can access and

modify member registration, authentication etcatedl database tables.

MessageProvider.cs:

“MessageProvider.cs” module provides access to bda@ tables related to
messages. It contains public static functions awh ®ne encapsulates a stored procedure.
By calling those methods the business logic layperthe presentation layer can access and

modify message sending, message retrieval, messagwal etc. related database tables.

FriendProvider.cs:

“FriendProvider.cs” module provides access to dealiables related to friendship.
It contains public static functions and each oneaprulates a stored procedure. By calling
those methods the business logic layer and theeptason layer can access and modify

friendship related database tables.

3.2.5 The Business Logic Layer

The business classes are created directly under/&mp_Code folder, in a BLL
subfolder so that they are automatically compileduatime, just like the pages. Business

classes use the DAL classes to provide accesstéoata are mostly used to enforce
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validation rules, check constraints, and provideohject-oriented representation of the

data and methods to work with it. Thus, the BLLvesras a mapping layer that makes the

underlying relational database appear as objectuiser interface code. Relational

databases are inherently not object oriented, & BhL provides a far more useful

representation of data.
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3.2.5.1 Classes

Member.cs: The class Member comprised of all the general médgron about the member
of the website. The member inserts this informatiehile registering to surfingfish
website

AquariumListitem.cs: The class AquariumListitem comprised of all theomfiation

(aquarium size, aquarium type, aquarium populatdiout the member’s aquarium.

FriendListltem.cs: The class FriendListitem holds the friendship infation between
members.

Messageltem.cs:The class Messageltem holds information about asages members

send to one another such as is read? or unreadfakted and more.

AlbumListlitem.cs: The class AlbumListltem holds information about mvereated
album. Every user can create album and uploadrpgto his page. The information about

the picture, such as album name, date it was ceatenber of photos and more.

PhotoCommentltem: The class PhotoCommentltem holds information about ralbu
comments. The information about comments, suchads i was posted, name of the

commenter and more.

SessionData.csThe class SessionData holds information about t@lmer when member

not signed out from the surfingfish website

SessionManager.csThe class SessionManager holds the informationtaheunember’s

session like log in or log out.

MessageThreadltem: The class Messageltem holds information about asages

members send to one another.



53

3.2.6 Presentation Layer
3.2.6.1 XHTML & CSS

Designing a modern web site in a standard compheay means to separate
structure from appearance. This means that the HEbtle should not contain anything
regarding the visual style of the web page, butvbden what is was originally meant to
do — define structure. To put an emphasis on wgidiTML for structure only, XHTML is
used instead of HTML. XHTML is basically HTML tha$ written according to XML
rules, which are much stricter than plain HTML. #&s appearance — this is where CSS
(cascading style sheets) comes into play. Thisrehtes how the site will look like and

'feel' to the user. There are several advantagissiiseparation:

1. XHTML code that defines structure only is muehsier to read, maintain and

manipulate when needed.

2. A separate object for managing appearanced8f) means we can change the entire
way the site looks without having to change anyghimthe XHTML code, and that we can

change structure and know how it will look.

3.2.6.2 Pages Essentially, everything comes down to the web pagbkey are what the

user sees. These are the web pages we created:

MemeberRegistration.aspx— This is the first page the user sees after ieigtehe web
site's url address. This page asks him for hisnasee/password. If the user isn't registered

he comes here, fills out his personal details,@mbses a passwords and registers.
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feame| Il usama’un:l |
surname:| Famsword: | |
Emal] il ! ;iin
Username;|
92Gwnld..

Pazzword Agan:|

[LAegnie.] [LGiar ]

g Tegnt & 2008 Gurinaieh 0sl WEn 7 BRani

Figure 3.38 — Memeber registration page

Home.aspx— This is the first page the user sees after fagai. After logging in the user
sees his own main page, and if he selects a fhenskes his friend's main page, pictures

aquariums and more.

Wieleome o SurfingFish!

SurfingFish 13 an innovabve squarium mtomation system that will help you with
the most chalanging repatitive squadum tasks sulomatfcally, Surfingfish monitons
ond controls the temperakurs, water bevel and lights of your squanum, SukoFesder
functionality of SurfingFish enables woa to Tead your Ashes sutomatlcaly svan whan
wou are not at home. You cen =t the fesding Hme and the feeding smount for 2
SOpAHLS fodedars with dfferant food. Mo 009 £ wWath over thair suarum Al tha
Hme

Ewary one, gets alicde [azy and negligent with their aquerum charas, and then
dismter can foliow, IF you are sleeping, away wt work or enjoying wour wscation,
SarflngFlsh will toha care of your squaruml sven whan you ea not thers.

Koreover, you cen communicate, share your inosdedge and cooperebe with other
SurfingFlsh wsers wia the SorfingFlsh social nebwork and also monl tor and conind your

SurfingFlah con:

@ Perodicaly memure your sqpeanums temperaturs s controls the tsmperatune by
cuming an tho heatsr of the cooar,

Tum on the aquarium ligh t= according ko Ughting ==ttings you provide,

Fased yiuir fishes acconding 1o AutoFesder sattings you provide,

Tum off fitsr motor whils fishes are sating the food witer feading,

B gzianinied and contrdled Wa the web controd pansed from anywhare on the Earth,
Gend ghert emadls when weter level (2 sbnormal end bemperature i3 out of eerl
imits,

Keep log of your agquariome tempersture in SurfingFish databess snd provide daily
tarmpsraitie Braphs,

med many more, .,

Figure 3.39 — Home page



55

Logout.aspx— If the users want to log out from the surfingfisebsite they must click the

logout tab and redirected to the Home.aspx page.

Friends.aspx— This page displays the viewed users's listiehffs.

I > :JD >

Homepsge  Amanums frienss inboxd]  Pholos ApmcomrniPane Semngs  Logoud B Aok B Commeniy

Figure 3.40 —Friends page

Inbox.aspx — Displays previews of all the messages thatdabgdd in user received.

I ¥ I_{ >

Homegege  Aqanmms F It g ot
Elal - Renpés Ritchin .51_1__:..'_'1.!=J_=_nt1:-ll =
an g LessRitchi R rant e sl o
=00 2ok e x
Py
L D6 BulnoFiah Tasm B R R

Figure 3.41 —Inbox page
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Photos.aspx— Here user can watch and upload pictures. Pgtamre displayed as

thumbnails and the collection of pictures can bgepathrough.

[ Aquanyms Fresrn o o4 Phston Bppam anerrd P SemngE oot B pnicker 3 Comments

Pt 4 9113

Fiah-1
Fhote Conments

fa| 20022009 18,1311

8 s ennen

Figure 3.42 — Photos page

AquaControlPanel.aspx: Here user can monitor and control the aquariurarpaters.

L re= —

Womepsge  Amamimes  Frends nGond]  Pholbs ApeSomoiPew SeEinge Loged B fhcks 3 Cammenty

= Swrbngflehotmusm Homion

Temperature: 26,3 °C
vaater Larwall Low
Cooler Status: @ OFF
Huater Status: @ OFF
Lights Statu=: 8 On
S;':D.'m Tima: 2032

Adtree Languags: EN

Figure 3.43 —Control panel pagel
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Targek Temparatura: |25 v

Turn tha Lights O at: (15w

Tuit tha Lights OFF at: |23 1w

Ti-Teme: |12

T1-Durabon; [3 [

T2-Time: [ 11 2] (18] T2-Duraton; (5 %)

rr-Tena: [0 ] |27 TI-puration: [0 1]
r2-Time: [1052] (11 TE-Curation |12 %]
Aleris
Clsend Water Level et Emal
[send Tampsratre Alort Emai
Tempearaturs Alarm-High: | 3w
Tamparature Mam-Low: 23w

[ Faad Contguation | [ Sas Conguraian |

Configaation saved soaoosashdly,

Figure 3.44 —Control panel page2

TemperatureStatistics.aspx:Here you can monitor the aquarium’s tempraturéssizs.

Homepoge  Ammnume Fremds Inhoxid|l  Pholos ApmCondriPeel Sesings Legousd B ks 3 Comments

e AT o OV | Pl

BES [ [ShowAguaien Tanparsiss Gaph)

‘i Tamperahye Stipstoy

Daity Aquarium Temperature Graph-(19.08 200%)
[=—Tamperatins |
i T
2 Py ik
o h 4 :.
; kY g Wy L}
gy v .
5 B
i,
2 1
4
o ] 10 11 20 2 a0
Howrs{0-21)

Figure 3.45 —Temperature statistics page
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4 PRICE LIST
Electronic Components 350 TL
Aquarium Glass 200 TL
Water Cooler 100 TL
Water Level Probe 25TL
Heater 25TL
Pleksiglass 50 TL
Pic24 Module 74 TL
Ethernet Module 72 TL
Domain + Hosting 100 TL
Other Aquarium Equipments 90 TL
Gsm Module 71TL

Total : 1157 TL
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5 CONCLUSION

The project is completed according to proposedifeatand maintenance issues are

now able to be progressed.

Experiments are conducted to examine sysem lifSitaultenous inputs are given
and the responses of sensors are taken. The pteptt observed the performances of

various equipment and considered about certaimcepients.
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