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ABSTRACT

The programming languages have always been a useful tool for sustainability and
continuity of advancements in multilayered fields as like education and common
industries. PHP is a widespread instrument which has an important place in this
practices just like many other programming languages. This research is conducted
to understand PHP language better and to increase academical familiarity about
it. In the end of this practice a basic PHP library for further use has been
produced as a representation of the research which has been conducted. This
library allows the user to create multivariate basic graphs for visualization of
variable different data and it’s hoped that it will be used by further educational

and business purposes by various individuals.
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INTRODUCTION

A designed drawing, consisting of shapes and images with purpose of to display
data that are complicated to be explicated only by quantitatively, can be defined
as a graph. Graphs, transforms the information to more understandable outlook.
This is particularly important when two or more sets of data are correlative in
some aspects. Many areas 1 daily life 1s making use of the graphs as a major

gadget to deliver the information to their subjects.

Web sources are important way to deliver the information fast and etficient way
to multiple individuals on current information age. They can be defined as any
kind of material that an individual can find in online environment. Naturally,
graphs are a part of this information flow in internet because the usage of graphs

are a fundamental part of human perception and communication.

This research has been conducted in the pursuit of forming a code which can
visualize basic graph types in web environment as an indicative of an effort to

learn a scripting language from scratch.

In this thesis, it’s aimed to give primary introductions to topic related
programming language, making descriptions about graph types and utilization of
those graphs while explaining variety of them and giving detailed descriptions

about prepared code to give information about it’s functioning.



Chapter 1

INTRODUCTION TO PHP

1.1 Web Technologies

Computers can’t interact with each other in a unique way like humans so they
need markup languages and multimedia packages to achieve these interactions.
These interactions can be defined as Web Technologies. [3] Communication
through Web Technologies can be succeeded through web browsers which are
using HTML as a standard markup language for displaying items. These
operations mostly occur with the aid by other technologies like CSS and

JavaScript.

HTML is a tool for web browsers for explicating the substance of the page,
which means it’s directly affecting the behavioral structure of web pages. The
interactive structure of HTML creates a beneficial environment for embedding

HTML code in PHP for creating more sophisticated creations.

Together, HTML, CSS, and JavaScript form the requisite pieces of web
environments. To elaborate; HIML is providing the skeleton of the page while
CSS tends the appearance and JavaScript implements the administration and

functionality of page.



1.2 PHP Attributes

PHP (acronym for "PHP: Hypertext Preprocessot"), is a commonly-used, free to
download and utilize, open source scripting language which is granting many

capabilities to it’s user.

PHP files can be distinguished by their own extension ".php". Among with other
capabilities, the main attributes can be specified as getting used in encrypting data,
controlling user-access, collecting form data, recasting an existing data in your
database, making cookie exchange, making all kinds of modification in files on

the server and generating active page content.

PHP is always a good selection of choice for programmers because of it’s distinct
tfeatures. The basic features can be summarized as; performing system
operations like open, read, create, close and etc., handling forms, gathering data,
saving data, sending data through electronic mail. It can make modification in
clements in the database, access cookies, encrypt data. As a security aspect, it
can restrict movements of it’s user by choice of the programmer, yields a
flexible and effective set of safeguards as like safe mode which can bring
limitations to movements of users as well as the memory usage and application
time. These limitations can affect the performance in drastic ways. It should be
stated that PHP can work in a coherent way with other applications which is an
advantageous feature to have during designing web applications. Also PHP
source code 1s not observable through the browser because the script is entirely

parsed prior to it is shipped back to demanding user. [4]



1.3 PHP Libraries

PHP libraries, can be defined as cumulative formation of subroutines and classes
to achieve the tasks which user desires to accomplish with minimal and

straightforward effort.

A library can differ as the developer’s own personal collective ideas molded
together to achieve the tasks for specific purposes which are presented for PHP

users to use.

1.4 Web Servers and Apache Utilization

A web server is software or hardware which operates with HT'TP (Hypertext
Transfer Protocol) and wider protocols to replies the wishes of the user on
web. Web server software inspects and supervises the visitation to content.

These content can be reached by the domain titles of webpages.

As concretely, a web server is a computer that houses the software of web
server and relevant folders connected to the webpage, like HTML data and
image files. This hardware is connected to network and if it’s required it sends

information to clients which are also connected to the network.

A web page is good environment to successfully visualize the content of PHP
file. To perform this, a web server is required. Leading web servers
include Apache, Microsoft's Internet Information Server (IIS) and Nginx .
Other alternatives are Novell's NetWare server, Google Web Server (GWS)
and IBM's family of Domino servers, Litespeed, and Cherokee. [5]

Apache catries the picked file, pipes it into the PHP binaty, and routes the output

stream from the command down the HTIP connection. Through the



environment protocols PHP code gets translated to visible images. These

operations assists on any visuals coded in PHP file to be displayed on web page.



Chapter 11

GRAPHICAL IMPLEMENTATIONS OF DATA

2.1 Graphs and Graph Types
Graphs are practical and extensive way to display a clear relation between several
data. The goal of a graph is help to visualize a data that has many information,

with introducing it to human perception with more simplistic and elegant way.

A important feature for a graph is to be undemanding and understandable. The

most common used graphs in the daily life is;

Scatter plots ,[6] are a variety of mathematical diagrams to visualize values for two
sets of data using Cartesian coordinate system. This data are displayed by point
shaped figures which has their own specific values which can be determined

through looking specific location between two different axes. (see Figure 1)

Seamerelol or qualiy chaveeieriste TNX

Figure 1: Scatter plot example [6]



Bar graphs, [T] are a graphical way to show data which is divided into different
categories. It is displayed via bar columns which has different sizes which is
differing from each other according to their quantity inside the whole group. (see

Figure 2)

Days of Snow
16
14
12

Days of Snow

= o s o o

] N

December  January  February  March
IIonth

Figure 2: Bar graph example [7]

Line graphs, [8] are useful to represent the change between two states which has
numerical values and to estimate behavioural predisposition. The change in

values are shown with distinctive lines to create path-like visual. (see Figure 3)
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Figure 3: Line graph example [8]



Pie charts, [9] are circular graphs which are split into individual sections to
represent the percentage of an element in a group which has multivariate pieces.

It is named after it’s cunning resemblance of a sliced pie. (see Figure 4)

Figure 4: Pie chart example [9]

2.2 The Importance of Graphs
Graphs are always been an important asset in areas which has educational and
occupational purposes. This is the result of the need of simplistic approaches in

any establishment which is aiming to achieve sustainable growth and stability.

It’'s a part of human nature to avoid complicated instances especially if it’s
abstract contexts. To understand and explicate these concepts better, graphs play
an important role in historical course of mankind and usage of it has been
common for a really in long time in human history and will continue to keep it’s

worth for the foreseeable future.



Chapter 111

THE LIBRARY DESIGN AND DESCRIPTION

3.1 Functionality and Method
To create a practical library the functions built in a class to provide convenience

in feasibility and testing of the code.

The code is constructed to operate by creating an object and addressing the
certain functions while specifying their attributes or values to create a graph
which has the users desired features. Input attributes or values can differ in
different graph types because all graphs have distinct features which are

representing distinct data.

3.2 Running The Code

The code becomes operational when Apache server is activated from XAMMP
software and the necessary file is specified in the page bar of browser which is
tetched from the folder which contains the PHP file(in this case it’s

http://localhost/sarpproject/test2.php) (see Figure 5 and Figure 6)
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Figure 5: Screenshot of the operation (before
starting the Apache server)
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Figure 6: Screenshot of the operation (after starting
the Apache server)



3.3 Intro and Functions to Call Ahead
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<?php

class mysvg{ //using class method to execute
orders easily

function randomcolor(){ //function for
getting a random color from 7*7*24 choices

San = rand(0,23); //there will be 24
different spectrum

Sbn = rand(2,8); //there will be 7
different spectrum

$cn = rand(2,8); //there will be 7
different spectrum

Scolor =
"hsl('.(San*15).",".($bn*10).'%,"'.(Scn*10).'%
)'; //creates a color from different
spectrums

return Scolor;

}

The Randomcolor function is used when a unique color is needed during the

process of the code. The outcome is a particular color from wide color palette

which will be used to mark out an individual shape or illustration.

19
20
20
21
22
23

function roundn ($x){ //rounding numbers
according to their decimals
Scl = strlen( (int) $x);
$c2 = ceil ($x/pow (10, $c))*pow (10, Sc);
echo $c2;

10



The roundn function will be used to round some specific number to their

decimals.

24 | function ifd($x, Sy, $a){ //this function
25 | pinpoints the location of input in
26 coordinates system

27 if(sx >= 0){

28 if (Sy >= 0){

29 Sxx= abs ($x)+S$Salll];

30 Syy= abs($y)+$a[0]-2*abs (Sy) ;
31 lelse if (Sy <= 0){

32 Sxx= abs ($x)+$all];

33 Syy= abs (Sy)+Sal0];

34 }

35 }else if (Sx <= 0) {

36 if (Sy >= 0){

37 Sxx= abs (Sx)+Sa[l]l-2*abs (S$x) ;
38 Syy= abs(Sy)+$a[0]-2*abs(3y);
39 }else if (Sy <= 0){

40 Sxx= abs ($x)+Sall]l-2*abs ($x);
41 Syy= abs ($y)+$al0];

42 }

43 }

44 return array($xx, Syy):;

45 }

The ifd function works as a sort of coordinate correction. It corrects the location
of a specific point according to the chosen center of svg from the north-west

corner of it which is the original center(0,0).

46 | function drawRDR ($a, Sm){ //this function is
47 used to to create skeleton for drawing radar
48 chart

49 $txt = "<svg height=\"". ($a[0]*2+10)."\"
50 |width=\"".(Sa[1]1*2+10)."\">"; //creating the
51 environment

52 Stxt .= "<circle cx=\"".3Sm[0]."\"

53 Cy:\"".Sm[l]."\" I\:\11200\11 StrOke:\"blaCk\"

11



54 stroke-width=\"2\" fill=\"white\"/>";

55 for($i = 1; $i <= 9; $i++) { //for loop for
56 creating circles in chart
57 Stxt .= "<circle cx=\"".Sm[0]."\"

58 | cy=\"".S$m[1]."\" r=\"".(200-($i*20))."\"

59 stroke=\"black\" stroke-width=\"0.5\"

) fill=\"white\"/>";

ol }

62 Stxt .= "<circle cx=\"".sm[0]."\"

63 |cy=\"".Sm[1]."\" r=\"1\" stroke=\"black\"

! stroke-width=\"0.5\" fill=\"white\"/>"; //for
65 creating the smallest circle in the middle

66 return S$txt;

o7 }

The drawRDR function will be used while creating radar charts. It will create the

circles as a skeleton and the shapes will be added after as elements.

3.4 Circular Graphs

68 | function drawpie ($Snames, S$pointx){ //this

59 | function is for drawing pie charts

70 $pointx = array diff (Spointx, [0]);

71 | //removes 0 values

72 | function pie (Sm, S$angle, S$mns=-1){ //function
73 to create pie slices

74 $gap=0.001; //the gap between slices
75 which in this case it should be close to zero
76 $an=(Sangle-90)* (M_PI/180.)-

78 | smns*asin ($gap/$m); //angle will be crucial
79 to decide the slice percentage

80 return

81 sprintf ('%0.2f,%0.2f',210+$m*cos ($an),210+Sm*
82 |sin($an));

83 }

12
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Stxt = '<svg width="800" height="800">"';
//creating the environment
$angl=0;
for ($i=0; $i<= sizeof ($pointx)-1;
$1=5i+1) {
$n=0.001; //middle point of chart
which this case it should be close to zero
$rc=200; //radius
Sdang = S$pointx([$i] *
360/array sum($pointx); // d angle
$laf = $dang > 1802 1 : 0; // large
Arc Flag
$ang2 = $angl + $dang; // second
angle
Scc[$1] = $this->randomcolor () ;
//calling a randomcolor function for the
color for a slice

Stxt .= '<path
d="M'.pie(Src, $angl).'L'.pie($n, S$angl)." A
Sn,$n, 0,%laf,1 " .pie($n,S$ang2,1).

'L'.pie(Src, $ang2,1)."A

Src,Src, 0,81laf,0, ".pie(Src,S$angl)."'"
style="fill:'".S$cc[S$i]."'" />'"."\n";

Sangl=$ang2;

sdd[$i] =
100* ($pointx[$1i]/array sum($pointx)); //with
this object the percentage of slice can be
stated

if (sizeof (Spointx)==1) {

Stxt .= "<circle cx=\"210\"
cy=\"210\" r=\"200\" fill=\"".Scc[$i]."\"
/>";

}

Stxt .= "<rect x=\"400\"
y=\"300\" width=\"250\"
height=\"". (25+ (sizeof (Spointx)—-1)*30)."\"

style=\"fill:none;stroke-
width:2;stroke:rgb(0,0,0)\" />"; //for
creating the big rentangle in explanation box

Stxt .= "<rect x=\"450\"
y=\"".(305+($1i)*30)."\" width=\"30\"
height=\"15\"

13



126 | style=\"fill:".Scc[$i].";stroke-

127 | width:1;stroke:rgb(0,0,0)\" />"; //for

128 | creating the small rentangle in explanation
129 | box

130 Stxt.= "<text x=\"490\"

131 | y=\"". (2904 ($1i+1)*30) ."\"

132 | £111=\"rgb (0,0, 0)\"\">= $".round ($dd[$i])."

133 | ".$Snames[$1]."</text>"; //for creating the
134 | text in explanation box

135 }

136 echo $Stxt;

137 |}

Function drawpie function is to create pie charts with various colors. It is using a
path method which consists of creating multiple citcles on top of each other and
masking itself to create pie-like shape.

If the user applies the code below,

Ssv = new mysvg();

Spointx = array(50,50,50);

Snames = array('Apples', 'Oranges', 'Bananas');

$sv->drawpie ($names, S$pointx):;

The following graph can be expected: (see Figure 7)

I =633 Apples
[ = %33 Oranges
Bl = %633 Bananas

Figure 7: Pie chart
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function drawdonut ($names, $pointx){ //this
function is for drawing doughnut charts
S$pointx = array diff (Spointx, [0]);
//removes 0 values
function pie($pointx, $m, S$angle, S$mns=-1) {
if (sizeof (Spointx)==1) {
$gap=0.005; //the gap between slices
lelse(
Sgap=3;}
$an=($angle-90)* (M_PI/180.)-
Smns*asin (Sgap/Sm) ;
return
sprintf ('%0.2f,%0.2f',210+Sm*cos (San),210+$m*
sin(San));
}
Stxt = '<svg width="800" height="800">";
$angl=0;
for ($i=0; S$i<= sizeof (Spointx)-1;
$i=35i+1) {
Sn=90;
Src=200;
$dang = $pointx[$i] *
360/array sum(S$pointx); // d angle

$laf = $dang > 1802 1 : 0; // large
Arc Flag

$ang2 = S$angl + S$dang; // second
angle

Scc[$i] = $this->randomcolor () ;
//calling randomcolor function for each slice

$txt .= '<path
d="M'.pie(Spointx, Src, $angl).'L'.pie(Spointx,
Sn, $angl)." A Sn,$n, 0,$laf,1 "

.pie(Spointx, $Sn, Sang2,1).

'L'.pie(Spointx,S$rc,Sang2,1)."A Src,Src,
0,$1laf,0, ".pie(Spointx,S$rc,S$angl).'"

style="fill:'.Scc[S$i]."'" />'."\n";
Sangl=$%$ang2;
sdd[si] =

15
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100* ($pointx[$i] /array sum(Spointx)); //with
this object the percentage of slice can be
stated

Stxt .= "<rect x=\"400\" y=\"300\"
width=\"250\"
height=\"". (25+ (sizeof (S$pointx)-1)*30)."\"
style=\"fill:none;stroke-
width:2;stroke:rgb(0,0,0)\" />"; //for
creating the big rentangle in explanation box

Stxt .= "<rect x=\"450\"
v=\"".(3054+(81)*30)."\" width=\"30\"
height=\"15\"
style=\"fill:".Scc[$i].";stroke-

width:1;stroke:rgb (0,0,0)\" />"; //for
creating the small rentangle in explanation
box

Stxt .= "<text x=\"490\"
v=\"".(290+ ($1i+1)*30) ."\"
£fil11=\"rgb (0,0,0)\"\">= 2" .round ($dd[$i])."
".Snames[$i]."</text>"; //for creating the
texts in explanation box

Stxt .= "<text text-anchor=\"middle\"
x=\"210\" y=\"200\"
£i11=\"rgb (0,0, 0) \"\">TOTAL</text>"; //TOTAL
text

Stxt .= "<text text-anchor=\"middle\"
x=\"210\" y=\"225\"
fill:\"rgb(0,0,0)\"\">".array_sum($pointx)."<
/text>"; //total number text

}

echo S$Stxt;

}

The drawdonut function is to create doughnut charts. It has the same principle
with drawpie function but the spaces between slices and center point has been
increased as can be seen on the /Zne 144 to create a different visualization.

The text in the middle is representing the total number of subjects which allows
this type of chart to be used for more quantitative purposes.

If the user applies the code below,
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Ssv

= new mysvg{();

Spointx = array(50,50,50);
Snames = array('Apples', 'Oranges', 'Bananas');
Ssv->drawdonut ($names, S$pointx);

The following graph can be expected: (see Figure 8)

TOTAL
150

[ =933 Apples
[J = %33 Oranges
[] = %33 Bananas

Figure 8: Doughnut chart

3.5 Visualizing Graphs and Equations in Coordinate System

209
210
211
212
213
214
215
216
217
218
219

function drawCs ($a, $range) {//draw a
coordinate system

function setrange($a, S$range, $txt){ //set
range of graph
for($i = 0; $i <= ($Sa[l]l/Srange);
Si++) { //dotted lines - little lines + text
Sbackupl = $i*Srange;

Stxt .= "<polyline
points=\"". (Sa[l]l+Sbackupl).",".($al[0]-
$af0])." ".(Sal[l]l+sbackupl).",".(2*$a[0])."\"

17
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style=\"fill:none;stroke:rgb(0,0,0);stroke-
width:1\" stroke-dasharray=\"15,15\" d=\"M5
20 1215 0\" />

<polyline points=\"".(Sa[l]-
$backupl).”,".($a[0]-$a[0])." ".($a[l]-
Sbackupl).",". (2*3a[0])."\"

style=\"fill:none;stroke:rgb(0,0,0);stroke-
width:1\" stroke-dasharray=\"15,15\" d=\"M5
20 1215 O\" />"; //dotted lines

Stxt .= "<polyline
points=\"".($a[l]+Sbackupl).",". ($a[0]-5)."
".(sall]l+S$backupl).”,". (S$Sal[0]+5)."\"

style=\"fill:none;stroke:rgb(0,0,0);stroke-
width:3\" />

<polyline points=\"".(Sa[l]-
$backupl)."”,". ($a[0]1-5)." ".(sa[l]-
$backupl)."”,". ($al0]+5)."\"

style=\"fill:none;stroke:rgb(0,0,0);stroke-
width:3\" />"; //little lines

Stxt .= "<text text-
anchor=\"middle\"
x=\"".(Sa[l]+Sbackupl+5)."\"
v=\"".($a[0]1+20)."\" font-size=\"10\"

£fill=\"rgb (0,0, 0)\">".Sbackupl."</text>
<text text—-anchor=\"middle\"
x=\"".(Sa[l]-Sbackupl+5)."\"
v=\"".($a[0]+20)."\" font-size=\"10\"
fill=\"rgb (0,0,0)\">".=-Sbackupl."</text>";
//text
}
for($i = 0; $i <= (3a[0]/Srange);
Si++) { //dotted lines - 1little lines + text
Sbackupl = $i*Srange;
Stxt .= "<polyline

18



262 | points=\"".(Sa[l]-

263 | Safll]).",".(Sal[0]+Sbackupl)."

264 | ".(2*$a[l]).",".(Sa[0]+s$backupl)."\"
265
266 | style=\"fill:none;stroke:rgb(0,0,0);stroke-
267 | width:1\" stroke-dasharray=\"15,15\" d=\"M5
268 | 20 1215 0\" />

269

270 <polyline points=\"".($a[l]-
271 | saf[l]).",".($a[0]-Sbackupl)."

272 | ".(2*3a[1l]).",".(Sa[0]-Sbackupl)."\"

273

274 | style=\"fill:none;stroke:rgb(0,0,0);stroke-
275 | width:1\" stroke-dasharray=\"15,15\" d=\"M5
276 | 20 1215 O\" />"; //dotted lines

278

279 Stxt .= "<polyline

280 | points=\"".($a[l]-5).",".(Sa[0]+Sbackupl)."
281 | ".(Sa[l]l+5).",".(Sa[0]+Sbackupl)."\"

282

283 | style=\"fill:none;stroke:rgb(0,0,0);stroke-
284 | width:3\" />

285

286 <polyline points=\"".(Sa[l]-
287 | 5).",".(sal0]-$backupl) ."

288 | ".($a[ll+5).",".(Sa[0]-$backupl)."\"

289

290 | style=\"fill:none;stroke:rgb(0,0,0);stroke-
291 | width:3\" />"; //little lines

292
293 Stxt .= "<text text-

294 | anchor=\"end\" x=\"".(Sa[l]-10)."\"

295 | y=\"".($Sa[0]+Sbackupl+5)."\" font-size=\"10\"
296 | £111=\"rgb (0,0,0)\">".=-8Sbackupl."</text>

297 <text text—-anchor=\"end\"

298 | x=\"".(Sa[l]-10)."\" y=\"".(Sa[0]-

299 | Sbackupl+5) ."\" font-size=\"10\"

300 | £1i11=\"rgb (0,0, 0)\">".Sbackupl."</text>";

301 | //text

302 }
303 return Stxt;
304 |}
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306
307
308
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312
313
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335
336
337
338
339
340
341
342
343
344
345
346

Stxt = "<svg height=\"".($a[0]*2+10)."\"
width=\"".($a[l]*2+10)."\"\>";

Stxt .= "<polyline
points=\"".$a[l].",".($a[0]-%Sa[0]+10)."
".Sall].",".(2%$a[0]+10) . "\ "

style=\"fill:none;stroke:rgb(0,0,0);stroke-

width:3\" />
<polyline points=\"".(Sa[l]-

Sa[l] ) .n,n.sa[o] AL L (2*$a[1] ) .u,u.$a[0] .n\u

style=\"fill:none;stroke:rgb(0,0,0);stroke-

width:3\" />"; //+

Stxt .= "<polygon
points=\"".%a[l].",".($a[0]-%a[0])."
".($all]l-10).",".(sal[0]-Sa[0]+10)."
".($all]+10).",".($a[0]=-%a[0]+10)."\"

style=\"fill:rgb(0,0,0);stroke:rgb(0,0,0);str

oke-width:1\" />

<polygon points=\"".$al[l].",".(2*$a[0]).

".($all]-10).",".(2*3a[0]-10)."
".(Safll]+10).", " (2%$a[0]-10) ."\"

style=\"fill:rgb(0,0,0);stroke:rgb(0,0,0);str

oke-width:1\" />

<polygon points=\"".(2*Sal[l]).",".sa[0].

".(2*%a[l]1-10).",".(Sa[0]=-10)." ".(2*sall]l-

10) .",".(sa[0]+10) ."\"

style=\"fill:rgb(0,0,0);stroke:rgb(0,0,0);str

oke-width:1\" />

<polygon points=\"".(2*$a[l]-
2*sall]).",".sal0]." ".(Sall]-
Sall]+10).",".(Sal0]1-10)." ".(Sal[l]l-
$a[l1]+10).",".(Sa[0]+10)."\"

style=\"fill:rgb(0,0,0);stroke:rgb(0,0,0);str

oke-width:1\"/>"; //arrows
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347 | $txt = setrange ($a, Srange, $txt);
348 | return Stxt;
349 | }

The drawCS$ function is to create a coordinate system which can have any
desired rate. This can be arranged through the setrange function inside the
drawCS function in /ne 212. The range can be manipulated to have a wider or

narrow view for a specific data.

350 | function drawfunction(){ //this function is
351 | for drawing any fucntion. Right now it's set
352 | to y=x*x

353 Sa = array (500, 500);

354 Srange = (50);

355 Stxt = S$this->drawCS(S$Sa, S$Srange);

356 | //drawing coordinate system

357 Selements = null;

358 for($i = -$%a[0]; $i <= $a[0]; $i=$i+0.1){
359 | //draw a function with this for loop

360 Sx[$1i1= $i;

361 Sy[$i]l= $1*$1/10; //user can draw

362 | anything you want by changing this line.
363 | Right now it's set to y=x*x/10

364 Sr = S$this->ifd($x[$i], S$Sy[$i], Sa);
365 | //using ifd function

366 Sstorex[$i] = S$r[0];

367 Sstorey[$i] = S$r[l];

368 Selements .= "<circle

369 | cx=\"".Sstorex[$1i]."\" cy=\"".$storey[S$i]."\"
370 | r=\"1\" stroke=\"rgb(0,0,0)\" stroke-

371 | width=\"2\" f£ill=\"rgb(0,0,0)\" />";

372 | //drawing the circles in store and creating a

373 | shape

374 |}

375 echo S$txt;

376 echo Selements;
377 |}
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The drawfunction function is to visualize equations in coordinate system. It calls
drawCS function as seen in /ne 355 and ads an equation on the coordinate
system as an element. This process happens by creating many small circles

narrowly to conceive a linear shape on the coordinate system.

If the user applies the code below,

$sv = new mysvg () ;
Ssv->drawfunction () ;

The following graph can be expected which represents (y=x2/10 -300): (see
Figure 9)

o

-4

S O | I 1 L =k L
Figure 9: Function 1 (y=x*x/10-300)
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x3/10 : (see Figure

//user can draw
anything you want by changing this line.

363 | Right now it's set to y=x*x*x/10

.
4

If user changes the /Jne 361 as;
Sy[$il= $1i*$1*51/10
The following graph can be expected which represents y
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function drawpoint ($pointx, S$pointy, S$1ln) {
//this fucntion draws a point in coordinate

system

$Sa = array(1000,1000);

Selements = null;

Selements .= "<svg
height=\"".($a[0]*2+10)."\"
width=\"".($a[1]*2+10)."\"\>"; //creaets the

svg environment
function linearregression (Spointx, S$pointy,
$Sa){ //this fucntion is to create a
additional line that shows the linear
agression of point groups.
function ifd($x, Sy, $a){ //this function
pinpoints the location of input 1in
coordinates system

if ($x >= 0) {

if (Sy >= 0){
Sxx= abs ($x)+Sal[l];
Syy= abs (Sy)+%a[0]-2*abs (Sy) ;

}else if (Sy <= 0){
$Sxx= abs ($x)+Sa[l];
Syy= abs(Sy)+$a[0];
}
}
else if ($x <= 0){
if (Sy >= 0){
Sxx= abs ($x)+Sa[l]-2*abs ($x);
Syy= abs (Sy)+Sa[0]-2*abs (Sy) ;
}else if (Sy <= 0) {
Sxx= abs ($x)+Sa[l]-2*abs ($x);
Syy= abs (Sy)+3al[0];
}
}
return array ($xx, Syy);

}

for ($i=0; $i <= sizeof (Spointx)-1;
Si=$1i+1) {
$xy[$i] = Spointx[$i]*Spointy[$i];
$x2[81] $pointx[$i]*Spointx[$i];
Sy2[si] spointy[8i]*Spointy[Si];
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$sumx = array sum(Spointx);
$sumy = array sum(Spointy);
$sumxy = array sum($xy);

Ssumx2 = array_sum($x2);

$sumy2 = array sum(Sy2);

Snuml= (S$sumy*S$sumx2 - Ssumx*Ssumxy)
/ (sizeof (Spointx)*$sumx?2 - $sumx*Ssumx) ;

$num2= (sizeof ($pointx)*$sumxy -

Ssumx*Ssumy) / (sizeof (Spointx)*$sumx2 -
Ssumx*$sumx)
$x0 Spointx[0];

$x1 = $pointx[sizeof (Spointx)-1];

Sy0 Snuml+S$x0*$num?2;

Syl Snuml+S$x1*$Snum?2;

Smm0 = ifd ($x0, $vy0, Sa); //calling
the ifd function which has been stated
earlier

$Smml = ifd($x1, $yl, S$Sa); //calling
the ifd function which has been stated
earlier

Selements = "<polyline
points=\"".Smm0O[0].",".SmmO[1]."
".Smml[0].", " Smml[1] .\

| ~e

style=\"fill:red;stroke:red;stroke-width:4\"
/>"; //creates a red line
return Selements;

Srange =50;
Stxt = S$Sthis->drawCS (Sa, S$range);
for($i = 0; $i <= sizeof ($pointx)-1;

$i=$i+1){ //for drawing multiple points
$x[$i]= Spointx[$i];
Sy[$i]= Spointy([$i]; //you can
draw anything you want by changing this

Sr = Sthis->ifd ($x[$i], Sy[sSi],

$a);
Sstorex[$i] = Sr[0];
$storey([$i] = Sr[l];
Selements .= "<circle
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462 | cx=\"".$storex[$1i]."\" cy=\"".$storey[$i]."\"
463 [ r=\"6\"

464 | onmouseover=\"evt.target.setAttribute('r’,
465 [ "T7V) \"

466 | onmouseout=\"evt.target.setAttribute('r"',

467 | '6");\" stroke=\"rgb(0,0,0)\" stroke-

468 | width=\"1\" £il1=\"rgb(0,0,0)\" />"; //with
469 | this line the program creates intereactive
470 | dots which is increase with a mouse hover

471 }
472 if (Sln==1) {
473 Selements .=

474 | linearregression ($pointx, S$pointy, $a); //if
475 | user sets S1ln as 1 or 0 the linear agression
476 | function kicks in

4777 }

478 echo Stxt;

479 echo Selements;
480 | }

The drawpoint function is to create scatter plots within desired range. The x and
y values should presented to code with different arrays which contains them
separately to perform a successful operation. An additional operation which can
be achieved with this function is, visualizing linear regression of scatter plots with
the linearagression function on /Zxe 387. Also the the size of points are shifting
by cursor movement of user for creating more interactive environment. This
operation is carried out by onmouseover command on /Zne 464.

If the user applies the code below,

$sv = new mysvg () ;

Spointxl = array(-800, =500, 700);

Spointyl = array(-350, 300, 550);

Ssv->drawpoint ($pointxl, S$pointyl, $1n=0);

The following graph can be expected: (see Figure 11)
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Figure 11: Scatter plot

If the user applies the code below where $ln value is set as equal to 1,
$sv = new mysvg () ;

Spointxl = array(-800, =500, 700);

Spointyl = array(-350, 300, 550);
Ssv->drawpoint ($pointxl, S$pointyl, $1ln=1);

The following graph can be expected: (see Figure 12)
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482
483
484
485
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487
488

Figure 12: Scatter plot with linear regression

function drawline ($pointx, S$pointy){ //this
function draw lines from specific points in
coordinate system

static $txt = null;

$a = array (500, 500);

Srange = (50);

if ($txt === null) {

Stxt = $this->drawCS (Sa, S$range);
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//drawing the coordinate system
echo S$Stxt;

}

$color = $this->randomcolor(); //calling
the randomcolor function

Selements = null;

Selements .= "<svg
height=\"".($a[0]*24+10)."\"
width=\"".(Sa[1l]*2+10)."\"\>";

for($i = 0; $i <= sizeof (Spointx)-1;
$i=$i+1){ //draw

$x[$1i]= Spointx[Si];
Sy[Si]l= Spointy[Si];
Sr = S$this->ifd(s$x[$i], Sy[$i], Sa);
Sstorex[$i] = S$Sr[0];
Sstorey[S$i] = Sr[1l]

.

4

if ($i>=1){
Selements .= "<polyline
points=\"".$storex[$i].",".Sstorey[S$i]."

".S$storex[$i-1].",".S$storey[$i-1]."\"

style=\"fill:".$color.";stroke:".Scolor.";stro
ke-width:3\" />";}

Selements .= "<circle
cx=\"".Sstorex [$i]."\" cy=\"".S$storey[S$i]."\"
r=\"4\"
onmouseover=\"evt.target.setAttribute('r’',
151)’.\"
onmouseout=\"evt.target.setAttribute('x"',
'4');\" stroke=black stroke-width=\"0.5\"
fill= ".$color." />";

}

echo Selements;

The drawline function is to create line charts. Multiple lines can be added as

elements on the same plane for making comparison through a if command on

line 487, and dots that’s representing the specific points on the lines are interactive

like the points on drawpoint function.
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If the user applies the code below,

$sv = new mysvg();

Spointxl = array (50, 100, 200, 350, 450);
$Spointyl = array (50, 150, 100, 150, 80);
Spointx2 = array (100, 200, 250, 300, 350);
Spointy2 = array (50, 200, 100, 200, 250);
$sv->drawline ($pointxl, $pointyl);
$sv->drawline ($pointx2, $pointy2);

The following graph can be expected: (see Figure 13)

. ¥
Figure 13: Line chart
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3.6 Charts for Multivariate Data

523 | function drawradarchart (Snames, S$Spointx,
524 | spointy) {

525 Sa = array (500, 500);

526 $Sm = array (250, 250); //center

527 Stext = null;

528 static $txt = null;

529 if (Stxt === null) { //this line helps to

530 | draw multiple chart in one environment
531 Stxt = Sthis->drawRDR (Sa,

532 | //calling back RDR fucntion for skeleton of

533 | radar chart

534

535 echo S$txt;

536 }

537 Selements = null;

538 Selements .= "<svg

539 | height=\"".($a[0]*2+10)."\"

540 | width=\"".(Sa[1l]*2+10)."\"\>";

541 Stext = null;

542 Scolor= $this->randomcolor () ;

543 for($i = 0; $i <= sizeof (Spointx)-1; $i++)
544 | {

545 $angle = $i*2*M PI/sizeof ($pointx);
546 $sin = abs(sin($Sangle));

547 Scos = abs(cos(Sangle));

548 Snumx = (200*S$sin);

549 Snumy = (200*Scos);

550 Sax = array();

551 Say = array();

552 if (($angle>=0) && ($Sangle<=

553 |M_PI/2))//every location should set
554 | differently according to axis because every
555 | location has a different angle

556 {

557 Selements .= "<text text-

558 | anchor=\"middle\" x=\"".(Sm[0]+Snumx) ."\"

559 | y=\"".(Sm[1]-Snumy) ."\" font-size=\"20\"

560 | £111=\"rgb (0,0,0)\">".Spointx[$1]." </text>";
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561 | //attributes

562 Sax[$i] = (Sm[O0]+Snumx) ;

563 say[$i] = ($m[1l]-Snumy);

564 }

565 else if ((Sangle>=M PI/2) && (Sangle<=
566 |M _PI))

567 {

568 Selements .= "<text text-

569 | anchor=\"middle\" x=\"".(Sm[0]+Snumx) ."\"

570 | y=\"".(Sm[1]+Snumy) ."\" font-size=\"20\"

571 | £111=\"rgb (0,0, 0)\">".Spointx[$1i]."</text>";
572 Sax[$i] ($m[0]+3Snumx) ;

573 Say[$i] (Sm[1]+$numy) ;

574 }

575 else if ((Sangle>=M PI) && (Sangle<=
576 | 3*M _PI/2))

577 {

578 Selements .= "<text text-

579 | anchor=\"middle\" x=\"".(Sm[0]-Snumx) ."\"
580 | y=\"".(Sm[1]+Snumy) ."\" font-size=\"20\"

581 | £111=\"rgb (0,0, 0)\">".$pointx[$1i]."</text>";
582 Sax[$i] ($m[0]-3Snumx) ;

583 sayl[$i] (Sm[1]+Snumy) ;

584 }

585 else if (($angle>=3*M PI/4) &&
586 | ($angle<= 2*M PI))

587 {

588 Selements .= '"<text text-
589 | anchor=\"middle\" x=\"".(Sm[0]-Snumx) ."\"
590 | y=\"".(Sm[1]-Snumy) ."\" font-size=\"20\"

591 | f1i11=\"rgb (0,0,0)\">".Spointx[$1i]."</text>";
592 Sax[$1i] (Sm[0]-%Snumx) ;

593 Say[$i] ($Sm[1]-S$numy) ;
594 }

595 Selements .= I"<circle

596 | cx=\"".(Sm[0]+ (Sax[$i]~-

597 | $m[0]) *Spointy[$i]/10)."\"

598 | cy=\"".(Sm[1]+(Say[$i]-

599 | Sm[1])*$Spointy[$1i]1/10)."\" r=\"3\"

600 | onmouseover=\"evt.target.setAttribute('xr"',
601 l4l)’.\ll

602 | onmouseout=\"evt.target.setAttribute('r",
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"3");\" stroke=\"black\" stroke-width=\"0.5\"
fill=\"".Scolor."\"/>";

Stext .= "".(Sm[O0]+($Sax[Si]-
$m[0]) *Spointy[$1]/10).",". (Sm[1l]+(Say[si]-
Sm[1])*Spointy[S$i]/10)." "; //to make text for
next line

}

Selements .= "<rect x=\"".(Sm[0]+300)."\"
v=\"".(Sm[1])."\" width=\"250\"
height=\"". (25+ (sizeof ($names)-1)*30)."\"
style=\"fill:none;stroke-
width:2;stroke:rgb (0,0,0)\" />"; //creating
big rentangle

for ($i = 0; $1 <= sizeof (Snames)-1; Si++)
{

Selements .= "<rect
x=\"".(Sm[0]+350) ."\"
v=\"".(5+Sm[1]+$i*30) ."\" width=\"30\"
height=\"15\" style=\"fill:".$color.";stroke-
width:1;stroke:rgb(0,0,0)\" />"; //small
rectangle

Selements.= "<text
x=\"".(Sm[0]+400) ."\"
y=\"".(20+Sm[1]+(Si)*30)."\"
fill=\"rgb (0,0,0)\"\">=
", (Snames[S$1])."</text>"; //text

}

Selements .= "<polygon
points=\"".Stext."\"
style=\"fill:".Scolor.";opacity:0.35;stroke:".
Scolor.";stroke-width:1\" />";

echo S$Selements;

}

The drawradar function is to create radar charts which contains multiple
subjects. The practical side of this function is variability of attributes which is
used on the function. The number of attributes can be set by the user and the
locations of attributes on the circle will be placed equally. This is achieved by the
trigonometric placements of attributes through the operations between /nes 551
and 609.
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The dots are interactive just like in drawpoint function with onmouseover
operation on /ne 600.

If the user applies the code below,

$sv = new mysvg () ;

Sattributes = array('Agility', 'Speed', 'Strength',
'Intelligence', 'Durability');

Snames = array('Iron Man', 'Hulk');
Ssv->drawradarchart (Snames, S$attributes, S$pointx);
$sv->drawradarchart (Snames, S$Sattributes, S$pointy):

The following graph can be expected: (see Figure 14)

B - Personl
Bl - Person2

Figure 14: Radar chart

636 | function drawbarchart (Snames, S$pointx,
637 | $Spointy) {

638 $Sa = array (500, 500);
639 Sak = ($Sal[0]/ (sizeof (Spointx)));
640 function absolute(S$point){ //get max of

641 | abolute values in an array
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for ($1i=0; $i <
$i=%i+1) {

Sabsolute[$1]

}

return Sabsolute;

}
function randomcolor(){ //getting a random
color from 7*7*24 types

San = rand(0,23);

Sbn = rand(2,8);

Scn = rand(2,8);

Scolor=
"hsl('. (San*15).","'.(Sbn*10).'%,"'.(Scn*10)."'%
) '

sizeof (Spoint)-1;

abs (Spoint[$i])

return Scolor;

}
function drawEN (Sa, $ak, Spointx, $pointy,

Snames) { //coordinate system

Stxt = "<svg height=\"".(Sa[l]*3)."\"
width=\"".(Sa[0]*3)."\"\>";
Stxt .= "<polyline

points=\"".(100).",".(Sa[l]l-$a[l]1+10)."
" (100) .vv,u. ($a[1] ) .vv\u

style=\"fill:none;stroke:rgb(0,0,0);stroke-
width:3\" />

<polyline
points=\"".(100).",".Saf[1l]."
", ($a[0]1+100+3ak).",".sa[l]."\"

style=\"fill:none;stroke:rgb(0,0,0);stroke-
width:3\" />"; //+

Stxt .= "<polygon
points=\"".(100).",".(Sa[l]-%af[1l])." ".(100-
10).",".(sa[l]l-%a[1l]+10)."
"o (100410).",".(Sa[l]l=-%Sa[l]+10)."\"

style=\"fill:rgb(0,0,0);stroke:rgb(0,0,0);str
oke-width:1\" />

<polygon
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points=\"".($a[0]+100+10+S$ak).",".sa[l]."
".($al0]+100+S8ak).",". (sa[l1l]-10)."
".($a[0]+100+sak).",". (Sa[1l]+10)."\"

style=\"fill:rgb(0,0,0);stroke:rgb(0,0,0);str
oke-width:1\" />"; //arrows
sm = 0;
for($i = 0; $i <= sizeof (Spointx)-1;
$1=81+1) {
Spercentage =
$pointy[$i]/array sum(absolute(Spointy));
Swow = Sall]-
($a[1]1*(95/100) *Spercentage); // 95 for full
values
Svv = randomcolor () ;
if ($pointy[$11<0){ //only appear if
theres negative values

Stxt .= "<polyline
points=\"".(100).",".(Sa[1l])."
u. (100) .vv,u. (2*$a[1] ) .u\vv

style=\"fill:none;stroke:rgb(0,0,0);stroke-
width:3\" />

<polygon
points=\"".(100).",".(2*S$a[1l])." ".(100-
10).",".(2*sa[1l]1-10)."
".(100+10) . ", "L (2%Sa[1]-10) . "\ "

style=\"fill:rgb(0,0,0);stroke:rgb(0,0,0);str
oke-width:1\" />";

Stxt .= "<rect x=\"".(100+Sak-
$ak/4+$ak*$i)."\" y:\uu.($a[1])'u\n
width=\"". (Sak/2)."\" height=\"". (Swow—

$a[1] ) ."\"
style=\"fill:".Svv.";stroke-
width:2;stroke:rgb (0,0,0)\" />";
}

Stxt .= "<polyline
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726 | points=\"".(100-5).",".Swow."
727 | "L (10045) ., ".Swow. "\"

728
729 | style=\"fill:none;stroke:rgb(0,0,0);stroke-
730 | width:3\" />

731
732 <polyline
733 | points=\"".(100).",". (Swow) ."
734 | ", (Sa[0]1+100+sak).",". (Swow) ."\"
735
736 | style=\"fill:none;stroke:rgb(0,0,0);stroke-
737 | width:1\" stroke-dasharray=\"15, 15\" d=\"M5
738 | 20 1215 O\" />"; //dotted lines

739
740 Stxt .= "<rect x=\"".(100+Sak-
741 | Sak/4+Sak*Si) . "\" y=\"".(Swow)."\"

742 | width=\"". (Sak/2)."\" height=\"".(Sa[l]-
743 | Swow) . "\"

744
745 | style=\"fill:".Svv.";stroke-

746 | width:2;stroke:rgb(0,0,0)\" />";

747 Stxt .= "<text text-

748 | anchor=\"end\" x=\"".(100-10)."\"

749 | y=\"". (Swow+5) ."\"

750 | £111=\"rgb (0,0,0)\">". ($pointy[$1i])."</text>"
751 | ;

752 if (Spointy[$1i]1>=0) {

753 Stxt .= "<text text-
754 | anchor=\"middle\" x=\"".(100+3sak*S$Si+Sak)."\"
755 | y=\"".($a[1l]1+20)."\"

756 | £111=\"rgb (0,0,0)\">". (Spointx[S$i])."</text>"
757 | ; //text

758 lelse{ //negative

759 Stxt .= "<text text-
760 | anchor=\"middle\" x=\"".(100+Sak*s$i+Sak)."\"
761 | y=\"".($a[l]-10)."\"

762 | £111=\"rgb (0,0,0)\">". (Spointx[S$i])."</text>"
763 | ; //text

764 }

765 Stxt .= "<rect x=\"850\"

766 | y=\"300\" width=\"250\"

767 | height=\"". (25+ (sizeof (Spointx)-1)*30)."\"
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768 | style=\"fill:none;stroke-

769 | width:2;stroke:rgb(0,0,0)\" />"; //big

770 | rentangle

771 Stxt .= "<rect x=\"900\"

772 | y=\"". (3054 ($1)*30) ."\" width=\"30\"

773 | height=\"15\" style=\"fill:".Svv.";stroke-
774 | width:1;stroke:rgb(0,0,0)\" />"; //small
775 | rextangle

776 Stxt.= "<text x=\"945\"
777 | y=\"".(290+ ($i+1)*30)."\"

778 | £111=\"rgb (0,0, 0)\"\">=

779 | ".Snames[$i]."</text>"; //text

780 }

781 echo Stxt;

782 }

783 drawEN ($a, S$ak, S$pointx, S$pointy,
784 | Snames) ;

785 | }

786 | }

The drawbarchart function is to create simple bar charts with different
individual colors. The rectangle images getting placed on special axis which 1s
created by drawEN function in /Zne 656.

If the user applies the code below,

Ssv = new mysvg();

Snames = array('Apples', 'Peaches', 'Bananas',
'Strawberries', 'Lemons', 'Carrots');

Spointxl = array (50, 100, 200, 350, 450);
Spointyl = array (50, 150, 100, 150, 80);

The following graph can be expected: (see Figure 15)
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Figure 15: Bar chart
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Chapter IV

EVALUATION AND DISCUSSION

4.1 Performance

We can observe that the result is a multifunctional library which is capable of

creating multi-variety of graphs.

4.2 Suggestions for Further Development

It should be stated that during research stages, the intended result was mostly
achieved except for more interactive visuals. Some of the intended interactive
elements couldn’t implemented because of time scheduling conflicts but this is a
negligible deficiency because overall results are found satisfactory compared to
ideal intentions.  Hopefully this additions can be added in any further

developments in similar practices.
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Chapter V

CONCLUSION

5.1 Obtained Results

The program is capable of creating seven different visualizations which is
convenient with the intended target. User can apply different sorts of data for the
desired graph. With applying different data with their own attributes, it’s possible
to create pie chart, doughnut chart, radar chart, bar chart, line chart, a scatter plot

and it’s possible to create various functions on a coordinate system.

5.2 Conclusion

In the end of research, general self-experience about PHP language has been
increased and the library which has ability to create various results is ready to
share with other users. This library can be used for basic experimental intentions

and educational reasons as well as vocational purposes.
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