Criterion B: Solution overview

Input:
Input Data Type | Normal Range Example
X or Y value double Any x or y value. Usually Finding Values:
within the window. (® Original () Transformation
Enter X: Y:
Enter Y: X:
Color of function Strin Any color (
s Y Color: Blue R
Pattern of function | String Any pattern (ex. Solid line, — j
dashed line, etc.) {SOIId Line i
Window maximum | Double Any numbers where the Window:
and minimum max is above the min
X min: X max:
values
Y min: Y max:
Points in a function | Double Any x and y value pairs Custom Point Entry: | Add | | Remove |
X: e
Transformation double Any number within the
. . a Value 1.0
variables slide bar
1 1 1 1 IO 1
-3 0 3
Function selector String Any of the function names

LFunction 1




Output:

Output Data Type Normal Range | Example
Graph JFreeChart line | Any function Graph
Display graph 100

— X Axis — Y Axis — Original = Transformation

Points table

Table containing
doubles

Any numbers

Table Of Values
X Values | Original Function | Transformed Function |
-10.0 0.544 2.1761 A
-9.0 -0.4121 -1.6485
-8.0 -0.9894 -3.9574
-7.0 -0.657 -2.6279
-6.0 0.2794 1.1177
-5.0 0.9589 3.8357
-4.0 0.7568 3.0272
-3.0 -0.1411 -0.5645
-2.0 -0.9093 -3.6372
-1.0 -0.8415 -3.3659
0.0 0.0 0.0
1.0 0.8415 3.3659
2.0 0.9093 3.6372
3.0 0.1411 0.5645
4.0 -0.7568 -3.0272
5.0 -0.9589 -3.8357
6.0 -0.2794 -1.1177
7.0 0.657 2.6279
8.0 0.9894 3.9574
9.0 0.4121 1.6485
10.0 -0.544 -2.1761

Value finder

double

Any numbers




Class Diagram

Initial Class Diagram Draft:

Functions Points
MainGLi -Name -Xvalue
-defaultCategoryDataset -FointArray “Yvalug
: ; >
-JComboBox1ActionPerformed -XWindowMin -Set()s...
-binLineChartActionPerformed -KWindowhax -Get()s...
-javax.swing .JButton -YWindowMin
-javax.swing JLabel “YWindowMax
-javax.swing.JComboBox -isOriginal
has

-Colar
+main

-Pattern
+pnChartSetlLayout

-TablePlace add points and { z :
+nitComponets has Function Settings

+3el()s... 1 -Color

+Get()s... -Window

uses +Create()
uses
+Delete()
A
¥ h 4
JFreeChart Calculations/display Table Display Graph Display
-double X axis uses | -Calculate Points -Rows -Graph Title
-double ¥ axis B -Display Points isa -Columns -Graph Size and Position

T uses * st | ‘




Final Class Diagram:

s MalnGUl

i FunctionSettings

T ~Searches search

B ~Function]] functions

Ty ~double xStepinienal

5 -java . swing JLsbel AddRemaoveFunctionLabel

6 -Java x.swing JSkder aslider

- Java ., wing S TextFieid asiide MaxTF

3 -java x.swing S Textfield aslide i TF

&-javax.swing STextflekd aslideMinTF

5 -javax.swing [Textfleld aslide TF

- java . swing, JLabel aVahsels bel

G - Java . Swing JButton addBution

4 -java x.swing IS der bSlider

&3 -java x.swing. TextFleld bSliderMaxTF

s -java x.swing  Textfleld bSliderMidTF

3= javax.swing JTextflold bSliderMinTE

- Jaax.swing JTextFlekd bSlider TF

#3-java . swing JLzbel bvaluelabel

45 -javax.swing,JLabel coloriabel

3 -Java x.swing.Combobox < String> colorSelectorComb obox
- Javax,swing Jlabel customPolntEntrylabel

- , swving, JComboBow < Strings dis playf unctionSele ctorComb oBox
0-java . swing JPanel displayPans!

) java s swing JLzhel enterxLabel

5 -java . swing. Textflekd emerResultTF

wa . swing JTextFleld emerXTE

- javax.wing JLabel enterY Label

4 -java x.swing Textfleld enterResullTF

- java swing JTextfield emervTF

4@ -javax.swing JLabel findingvaiue siabel

A~ java . swing JLabel functionTypelabel

- Java x, wing JComboBox < Sring>» functionype SelectorCom baBox
- java x.swring JPanel graph

5 -java . swing JShder hSlider

- java x.swing JTextFleld helide MaxTF
5 -Java x.swing T extflald hSlide MidTF

5 -, Sl ST extFleld WSl de AMinTF
-javax.swing JTextFleld hslide TF

- java xswing JLabel haluels bel

- java . swing JShder kSlider

4 -Java x.swing JTextflakd kSlide axTF
- java . swing S TextFleld kSlide Mid TF
- java x.swing Textfleld kSiide MinTF
&u-javax.swingTextField kSlide (T
#5—java x.swing JLzbel kValuels bel

s~ Java x.sweing JTabbedPane mainTabs
- java x. swing JRadioButton originalRB
3 -Java 1. Swing JBUTION FamoveBuTIan
£3-java x.swing.)ComboBox< String>

f3-java x.swing. | Table se tingsTable

3 - Java x.swing JPanel t bleAnd Settings Pane]
- javax.wing JLsbel bleOfVakiestabel
1 -java x.swing J5¢ ralPane table Scrall Pane
45 -javax.swing. | ToggleButton toggiOriginal
s -javax.swing, | ToggleB utton toggleTransbmation
-javax, swing Label ransformationGuideLabel
- Java . wing JRadloButton trans forma tionRE
3 -java xswing JLabel windowdabe |

i -java s swing JLzbel wiabel
#-javax.swing.JLsbel xlabell

& -Java x.swing JLabel xMaxLabel

- java . wing JTextleld xMaxTF

& -javax.swing JLabel xMinLabel
Hs-javaswing JTextflekd xMinTF
fa-javax.swing JTextfield xPomEnTyTF
&y -java x.swing JLabel xSteplabel

- Java x, wing  Textfleld xStepTF

9 -java . swing JLabel ylabel

#5-java x.swing JLzbel ylahell
-javax.swing JLabel yMaxLabel

1~ Java . swing Textflald yMax TF

- Java . swing JLabel yMInLabel

- fava . swing TextFleld yMInTF

3 -java x.swing Textfield yPoiniEntryTF

ombobox

R -String name
S-String funcionType
s-double xWindowMin
%3 -double xWindowMax
% -double yWindowMin
- double yWindowha x
&5-String color

+ FunctlonSettings(t

" Ing name , $tring funct

1 +S1ring getham ()

@ +String getFunctionTypell

& ~double gettindowMing

o +double geniindowhtaxd

& double genwindowhing

o *double gerWindowhax)

+String gerColor(

w+void setNameiSiring name)

@ =void setfunction Type(String functionType)
o evold setxWind owMinid oub e xWindowhing
@ rvold setWind owMaxidouble XWind owhax)
5 +void setyWindowMin{double Windowhini
@ +vaid setyWindowMaxidoubie yWindowMax)
vold setColor(String color]

ype, double double double

, String calor)

& XvPoint

@ -double xVa ke
3-double yvale

X¥Pointl)

& eX¥Palntdouble xValue, double YWalue)
©+double genivaluel)

o ~double gerryalua(

© +void setXVake(double xVake)

o +void setyVakie(double yWakie)

Tunctionettings

ST

i Function

- FunctionSetings functionSettings
5 -double 2

&5-double b

#5-double h

W -double k

- AmayList<X¥Point> tableGiValues

Functioni)
Function{F unctio nSettings

-+ FunctipnSetings getFunctionSetings)

5 -+double getAD

©-+double gets)

-+double getH

& +double etk

w-AmayList<XYPoint> getTableONaluest)

5 =void setfuncionSettings fFunctonSettings functionSe tings)
@ -+void setAidouble a)

& -+vold setbidouble b)

sevold sethidouble )

&+vold setidouble K}

5-void setTablkOfValues|Arraylist<XYPoint> tableOfVaius)

Function{FunctionSettings functlonSettings. double a, double b, double b, double k, ArraylistX¥Foin> tableOfVakses)

B e e

LA

& +MalnGUID

 vvold myint)

& +double caloulatonidouble num)

@-double inverssCalculation{double num

& +double transformationCalculation(d ouble mam}

© +double inverseTransformationCalculation(doatile num)
@ +double xTransfarmationidouble num)

@ +double yTransformation(double num)

©+double roundidouble rum)

@ +int functiontle menthumbe i)

@ +vold refreshSertings ()

s void refreshTableq

& +void refreshDisplay)

& +vold refreshGranhi)

& +void colorfunctioniint num, XYPlot plot, String color]

& -X¥Datasel func tonD.atase1l)

-1/ <editor-Tol defaullstate ="collapse d” desc="Cenerated Code"> { [GEN-BE GIN iniComp anents void intComponents()

& -void cort: awt event I mEvent evy
s -void ed(java.awt.event ot
% -void awt.ave it evtl

5 -vold maInTabsMouseReleased (ava. awt event MouseEve it 4vt)
% vold functionTy peSele clorCo mb oBoxiiemStateChanged{java awt. event emEvent evil
% -void colorSelectorComb ol mStateChanged{ava.awl event temE vent evi)
#-veid displayf hange 8/ 2v2 2wt event RemEvant ety
% —void MInTFReyReleas ed(java awt event KeyEvent evt)
5 —vold xMaXTFXeyReleas ed v awt. event KeyEvent ovt)
) -vold yMinTF KeyReled sad{|ave 2wt event. ke yvent evi)
s vold yMaxTFKeyRelea sedi|3va awt, ve ntKe yEve it evl)
5 -vold enterXTFKe yReleased(java.awt.evenikeyEventev)
s vold e nterf TFeyRelo asedjzva 2wt event KeyEvent et}
o —void aSlidertinTFeyReleased (ava.avt event KeyEven ev)
5 -vold aSliderMax TFKeyRele ased (|ava awt event KeyEvent evt
2 void bSliderMinTFReyReleased | ava.awt v nt KeyEve it 40
& -vold bSliderMaxTFReyReleased(java.awleven K eyEvent evi)
% -void hSliderMinT FeyReleased (Java.awt event KeyEvent evy
% -void hSliderMaxTFKeykele ased (java .av event KeyEvent evi
#a-void kSliderMnTRCeyReleased(ava. awt event KeyEvent e
s —void kSlidervzx TFKeyRele ased (|ava ant event KeyEvent evt
& -vold asliders:: ChangeEvent svth
5 —void bSiderSiateC] wing, event.C1 vt
- wold hSliderState Changedijavax swing.event Cha ngeFve ot evt)
#-void kSlidesState Changedavax swingevent Cha ngefve m ev)
& —vold toggleO event e
#-void toggleT 4
% -void aSliderTRKeyReleased(|ava. awt evert KeyEvent evi)
% =void bSlidorTRCeyReleased ava. awt.over KeyEvent ev)
& void hSliderTRCeyR eleased( sva. awt. evem KeyEvent evt)
s -void kSliderTRCeyReleased(|ava. awt.evem KeyEvent evl)
5 -void awtevent &
& -vold awt event et
% -vold xStep THEeyRe leased (Java. awt e vent KeyE vent ev)
~atatic vold ma Siring args)

antevent

&

i Searches

@ +Int sequentizlSearchF unctionda me(Function(] arr, String neme)

 +int sequentialSearchFunctionColorCBiString color)

-
-




Prototype Process

Initial GUI Prototype:

Table and Settings

Display | Table and Settings

r—— = Graph Adding/Removing Functions: X Values | Function 2 Function 3 Function 4 <
avalue i;g [Y=a0-ha2+b v) [ Add | | Remove |
—_—— |
209 Finding Values:
b value 1751
izg Enter X: Go | v: v
10.0 |
— g 09| T S S
hvalue < 75 Enter Y: Go | x:
> 5.04
———— 259 Changing Colors of Functions.
0.04
K value 251 Function 1 | ¥ Pick Color
-5.01
_O— 7.5
-10.0{| Window:
Display Graph o 1 2 3 . 5 s % 2 9 X max: X max:
Hide Graph Y max: Y min:
L
i
Initial GUI Prototype printed with notes by client and author:
Gae -
Pt of the wreen
wobke % adguoeble
o ¥
' ko 4L 0 sl
Large erougnt = e et WO r-(.\-.'?x‘l-"‘ I'Grr'
> Display | Table and Sewings |~ ‘N 00 Y it
vt hon ayppd )  etccondl
n2, |Function3 |- Functiond ™,
Adding/Remaving Functions: | XValwes | Functond| |Function3 )-|Functiond ™|
Display | Table and Settings : x ¥ e N
o, coane =€ !‘1:&
e nand? [¥=ape-mn2 +b v] | Add Remove |
Function 1 %) g T,
o Y=ty nef
o wanepoid! B0 Finding Values:
R L * - 2251
o o ‘ ey
i . 17.5 ) . 1 .
bake o Enter X: Go |v:
s
= =y
2% Enter Y Go | X:
h value : £ 1
,,,,, i 25
o o0 Changing Colors of Functions %
k value 251 T
5.0 - —
o— 75 Function 1_ v Pick Color 1
“ i) (P ) |
Dislay Graph
Window: T
e Gragh | 1
X max: X max:
[
¥ max: ¥ min: !
L
A




Middle-Stage GUI Prototype:

-5.0 ) 0.0 2.5 5.0
X-Axis

— X Axis — Y Axis — Original = Transformation




®e0e

Display | Table and Settings}

Table Of Values

Function Selector: Function 1 v X Values | Original Function | Transformed Function |

_ S -10.0 0.544 2.1761 il
Function Type: LSIFIE q 9.0 _0.4121 _1.6485 ~
| -8.0 -0.9894 -3.9574
Color: Blue | ¥ -7.0 -0.657 -2.6279
[ -6.0 0.2794 1.1177
Window: -5.0 0.9589 3.8357
. [-4.0 0.7568 3.0272
Xmin: [ 14 o X max: 10.0 3.0 -0.1411 -0.5645
[-2.0 -0.9093 -3.6372
Y min: -10.0 Ymax:  10.0 | (‘)160 6068415 530'3659
e 1.0 0.8415 3.3659
Finding Values: 2.0 0.9093 3.6372
® original () Transformation 3.0 0.1411 0.5645
4.0 -0.7568 -3.0272
s | 5.0 -0.9589 -3.8357
1 6.0 -0.2794 11177
S 7.0 0.657 2.6279
Enter Y: X: . 8.0 0.9894 3.9574
9.0 0.4121 1.6485
Custom Point Entry: Add Remove 110.0 -0.544 =2.1761
\
X: Y
|
X Step Interval: 1 ‘ "

Chronological Plan

e Complete application framework (1 week)
o Create GUI elements
o Create classes
o Comment class purposes
e Write code for creating the functions, displaying them on the table, and finding values (2 weeks)
o Finish function, funtionSettings, and XYPoint classes
e Write code displaying the functions on the graph and controlling graph settings (2 weeks)
o Implement jFreeChart xyLineChart
e Write code making the transformations for the graph work and continuously refresh (1 week)
o Finish Sliders and refreshGraph() method

Pseudocode:
private void aSliderStateChanged(ChangeEvent event) { //event triggered when slider is moved
functions| functionElementNumber() ].setA(aSlider.getValue()); //storing the value
aSliderTF.setText(aSlider.getValue()); /outputting the value for text field feedback
refreshGraph(); /automatically refreshing graph



e Final Program Coding (1 week)

o Finish all code while ensuring functionality
e Final Testing (3 days)
o Complete testing plan

Mid-coding Changes

While coding I made several changes to the program. I changed the class structure as I eliminated

unnecessary classes. I also realized there was no point in storing all the points as they were constantly

changing. I also changed the GUI setup, by moving things around and adding features such as the slide

bar range adjuster.

Testing Plan
e Test all features for basic functionality.
e Test all features for specific errors.
e Use a third party to run over everything and test for accessibility and ease of use.
e Test program with client.
Input Normal Border Abnormal Extreme
Window X and Y | Values around 10 | Values creating Values creating Values with max’s
maximums and away from each very rectangular very large or less than or equal
minimums other near the windows small windows far | to minimums that

origin or covering
the function

from the origin

will cause an error
popup asking for
re-entry

Finding point’s X
and Y values

Integer values
within the window

Double values
within the window

Values not within
the window
causing an error
popup asking for
re-entry

Non-number
values causing an
error popup
asking for re-entry

Entering custom
point entry values
to create a
function

Values with
integer
coordinates within
10 units of the
origin

Values with
decimal
coordinates within
10 units of the
origin

Values further
than 10 units of
the origin

Non-number
values causing an
error popup
asking for re-entry

Criterion B Word Count: 103




