Criteria C - Development

List of Techniques Used:

*entire annotated code listing is presented in Appendix E



1) SQLite /JDBC(+ DB Browser for SQLite):

The reason for choosing SQLite as my database management system (instead of MySQL) can be seen below.
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| constructed a SQLite database through using the application DB Browser. The programme required many sets of data to
be stored (ex. Kitchen/Pantry items, Shopping items, types of recipes). Hence, | created multiple tables in the database

(see Figure 2) to satisfy the different data storage needs.
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Figure 2: Overview of TABLES stored in SQLite Database using DB Browser



In order to generate connections between the SQLite database and multiple classes, JDBC Driver had to be first installed

into NetBeans (see Figure 3 below),

s oeoe
- BEDI(RCE = SGa D@ )
_ 9 Projects a
— - — D .
A e smaroicason - v & )avaApplicationl o
 JavaAphication! » [ Source Packages LY
Bl =) (=) (e (5 ][] = lg Ledisal
— —— 1! sqlite-jdbc-3.21.0 jar -
- o m— - e ai—
P —— dist - ...-qy ® p— ‘
B dist . e '
e 5 ¢ e :
‘ i—— % . e A :
T T :
- —— @ [} [ @ » . < E
M iib ™ . — -]

software component
enabling a Java application
‘ (Netbeans IDE} to

communicate/interact with a
database (SQOLite)

-
- -

Figure 3: Installation Process of JDBC Driver into NetBeans IDE

and then a formulated code of Java syntax (see Figure 4) had to be used throughout the project to allow access and

interaction with the contents of the SQLite database.



! / v | / & i :
potry { |
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; Class.forName("org.sqlite.JDBC"); i
: ¢ = DriverManager.getConnection("jdbc:sqlite:project.db"); :
1 - | 1 = } fl (1 |||'1|"_' il ) i 10 !

c.setAutoCommit(false);
f i 1 ] L F ) ]
Statement s = c.createStatement();

s.close();
c.commit();
c.closel);
TChie 01 y che ex ‘ptlion/ser 11 >UL1TH

} catch (Exception e) {
System.err.println(e.getClass().getName() + ": " + e.getMessage());
System.exit(@);

Figure 4: Java syntax for connection to SQLite Database

L St L

To interact with specific data from different tables in the SQLite Database, SQL query statements were used, as shown

below:



Class: PantryJFrame -‘INSERT" in
jButton_addActionPerformed() method

/name of product i1nputted by client 1s retrieved

String = someTextField.getText();

fif nameText inputted by client consists of multiple words, the first letter
‘/of each word is automatically capitalized for better appearance/aes
( b

fjworas are spLlit up Spaces)

Strlng[] words = nameText split(" ");

each word

@; i < words.length; i++) {

words[i] = words([i].substring(®, 1).toUpperCase() + words[i].substring(1).toLowerCase();

//capitaliz
for (int i

}

f/words are rejolined back into a sentence

nameText = Strlng.)tun(" ", words);

//the guant o1 @ h product is retrieved from textfield inputted by client
Strlng quantltyText ]loxTF101d_quanT:Ty.getText();

etrieving inputs from 3 Combo Boxes of Expiry Day, Month, and Year from client and

"-_|'F"]."'_'_5 them together as a single object
Object expiryDayText = jComboBox_expiryDay.getSelectedItem(); //day of expiry
Object expiryMonthText = jComboBox_expiryMonth.getSelectedItem(); D
Object expiryYearText = jComboBox_expiryYear.getSelectedItem();// year of expiry

Object eDate = "" + expiryDayText + "-" + expiryMonthText + "-" + expiryYearText + 3

—t

//converting format of expiry date inputed from user| into a more universal format
DateTimeFormatter formatter = DateTimeFormatter.ofPattern('dd-MMM-yyyy'");
LocalDate |eFormattedDate |= LocalDate.parse((CharSequence) eDate, formatter);

*

0
L3
*
»
*
.

ffadding of product into database¥by using SQLite query statement g'
s.executeUpdate("INSERT INTO|kitchen |(productName, amount expiryDay)values"

+ nameText + "', '" + quantityText + “|','" + eFormattedDate + "')");
<. A o

-"-.

T

o ™ " BT e
.
= set”
= e ®

values that are being inputted into the

respective columns into SQLite database

Table: [ || kitchen

productName amount expiryDay
[Fnler Filter Filter
]1 | Yoghurt s pr———— PR DE?. .I3row5’er dlsp-laymg .data stored in
: kitchen’ table in SQLite database
|2 | oatmeal |s 2018-03-04
|3 | Butter 1 2020-02-09
|4 | white Bread 4 2019-03-06
|5 | red Pepper |2 2023-04-02

specified name of data table in SQLite E
database names of the column headers in ‘kitchen’ table 5



no specific columns/values are Class: ShopListlFrame - ‘DELETE’ in
: mentioned because jButton_clearActionPerformed() method !

//SQL query statement:for removing all items from "shopping’'table
//in SQLite database

String query = "DELETE*from |shopping|';
s.executeUpdate(query); »
c.commit(); A k

: specified name of data table in SQLite database
' executes the above SQL query :

Class: PantryJFrame - ‘UPDATE" in N ;
{Button_updateActionPerformed() method names of the column headers in ‘kitchen’ table

/fUpdates information (quantity + expiry date) of existing :
//product based on client's input v
String sql = ”UPDATE'«LtcPenlzct amount = '" + guantityText + "',expiryDay =

+ eFormattedDate + 'E WHERE productName = '" + nameText + "'";
s.executeUpdate(sqgl); E

C.commit(); A specified name of data table in SQLite database
executes the above SQL query




etrieve the current dat Class: PantrylFrame -
LocalDateTime currentTime = LocalDateTime.now(); ‘SELECT in

Instantiat dite foi formComponentShown()
DateTimeFormatter formatter2 = DateTimeFormatter.ofPattern('yyyy-MM-dd"); method

String formatDateTime = currentTime.format(formatter2);

ResultSet rs = s.executeQuery("SELECT EXISTS(SELECT 1 FROM kitchen WHERE expiryDay "
+ "LIKE '" + formatDateTime + "')AS productName");

E while (rs.next()) {
i int exp = rs.getInt (“productianc’); 1 will be outputted if formatDateTime exists/is
i String expired = "EXPIRED"; present within the dates of existing products

ifltexp = 1) {

String query = "UPDATE kitchen set expiryDay =
+ expired + "' WHERE expiryDay LIKE
+ formatDateTime + "'";

s.executeUpdate(query);

c.commit();

DefaultTableModel model = (DefaultTableModel) jTable_Display_User.getModel();

model.setRowCount(@);
show_user();



In GUI-displayed classes ex. RecipesJFrame, the data stored in their respective tables in SQLite must be displayed to the

client. This was achieved by having jTable(s) be populated by data from the database.

public ArrayList<Recipe> recipeList() {
Connection ¢ = null;

‘Inserting data from 'recipes' table from SQLite database into a new Arraylist
efo e1nt ( ate into jTa
Recipe 1 1 l e Recipe whert chere [ £ * a
ed o eadings 0 eclipe table
/ yList used to populate jTable
ArrayLlstcRec1pe> rec1pesL15t = new ArrayList<>();
try {
//Establish Lite connectior

Class forName{ org.sqlite.JDBC");

= DriverManager.getConnection("jdbc:sqlite:project.db");
c.setAutoCummit(false);
Statement s = c.createStatement();

//Programmatically setting up properties/dimensions/appearance of jTable in GUI
TableColumnHodel columnModelR rec1p951TabLe.getColumnModel{),
columnModelR.getColumn(@).setPreferredWwidth(10000);
columnModelR.getColumn(1).setPreferredwidth(@);
columnModelR.getColumn(2).setPreferredwidth(e);
columnModelR.getColumn(3).setPreferredwidth(Q);
recipesjTable.setRowHeight(70);

//Retrieving ALL data from '‘recipes able in SQLite database

~+

b " 3 o

//50 can be populated into jlable

String querySelectR = "SELECT % FROM recipes";
ResultSet rsR = s.executeQuery(querySelectR);
Recipe recipe;

’JPuL‘Juu;'q ALL data from 'recipes' table in SQLite database
//so can be populated into jT

String querySelectR = "SELECT * FROM recipes";
ResultSet rsR = s.executeQuery(querySelectR);
Recipe recipe;

retrieving a the column header from 'recipes' table
//in SQL1ite database
while (rsR.next()) {
recipe = new Recipe(rsR.getString("mealName"), rsR.getString("recipe"),
rsR.getString("ingredients"), rsR.getString("image"),
rsR.getString("mealType"));
recipeslList.add(recipe);
}
//saves and stops connection with SQL1ite database
s.close();
c.commit();
c.close();

ches and displays the exception/error 1f SQLite connection does

//not go througt rcessfully
} catch (Exception e) {
System.err.println(e.getClass().getName() + ": " + e.getMessage());
System.exit(@);
}
return recipeslist;



Justification: There various ways to populate a jTable with data from a database, but | chose to do it through Arraylists.
Other approaches included implementing the whole database as a jTable using the functionality provided by NetBeans; a
less programmatic way, and a more structural one. Having the data in Arraylists not only allows dynamic changes, but also
increased flexibility in terms of interacting with the data from SQLite. Having the data be implemented programmatically

gave me opportunities to improve the functionality as well.

Storing Images inside SQLite Database:
In RecipelJFrame class, images for each recipe(s) must be saved into SQLite database and thus, the ‘recipes’ SQLite table

included a column called ‘image’, where the image path was stored.

K ‘recipes’ table in SQLite database displayed in DB Browser

: mealName recipe ingredients image mealType
Fitter Filter Filter Filter Filter
m Grilled Cheese S... | Preheat skillet 0... | {"uniqueArrays”... | /Users/ Breakfast
m Guacamole In a pestle and ... | {"unigueArrays"... | fUsers/ Snacks
m Tuna Sandwich Mix the tuna, sp... | {"uniqueArrays"... | /Users/ Snacks
m Pasta Al Pomod... | Boil the pastain... 7 {"uniqueArrays"... | /Users/ Main Dishes
|_5] Chicken Fajitas Preheat the ove... - {"uniqueArrays"... | /Users/ Main Dishes
|?| Banana Pudding Preheat the ove... - {“uniqueArrays"... | fUsers/ Desserts

v

/users/ o /Desktop/banana_and_maple_syrup_03992_16x9. jpg

image path retrieved

from client’s computer
by JFileChooser

*student’s name is blurred for anonymity

Justification: Other approaches include storing the actual image file inside SQLite. However, storing images as it’s
respective paths allows more flexibility. It allows storage of many images without worrying about image sizes and more
importantly, about the space and performance of the database. Storing the actual image files would potentially slow

down the performance, as it takes more effort to load them to a high resolution.



2) Error/Exception Handling
One of my main techniques to combat any errors/exceptions that may appear throughout the project was the used of Try

and Catch statements.

try {
JLabel label = new JLabel{"Your shopping list is currently empty. Please try again");
final ImageIcon icon2 = new Imagelcon
(new URL{"file:///Users/samyeltoi/Deskiop/Screen%?@Shot%2082018-82-1R%20at%209.59. 18%2@am.png"));
JOptionPane.showMessageDialog(null, label, “Alert", JOptionPane.INFORMATION_MESSAGE, icon2);

I} catch (MalformedURLException ex) {I
Logger.getLogger(Dates]Frame.class.getName()).log(Level.SEVERE, null, ex);

}

Figure 9: Example of Try-Catch Block used in retrieving an Image Icon for JOptionPane Error

Connection ¢ = null;

Class.forName("org.sqlite.JDBC");

¢ = DriverManager.getConnection("jdbc:sqlite:project.db");
c.setAutoCommit(false);

Statement s = c.createStatement();

String query = "DELETE from shopping";

s.executeUpdate(query);
c.commit();

DefaultTableModel model = (DefaultTableModel) jTable_shopping.getModel();
model.setRowCount(@);

s.close();
c.commit();
c.close():
I} catch (Exception e) {l
JOptionPane.showMessageDialog(null, "Error");

}

Figure 10: Example of Try-Catch Block for SQLite Connection in ShopListlFrame

When there is an exception, whether it is IOException, or SQLException, instead of terminating the whole program, the
‘catch’ takes care of it, and the rest of the program can be executed smoothly. The Try-Catch statement also makes it
more convenient for programmers to easily identify the issue; like a debugging technique. The type of exception + it’s

issue will be displayed in the console (or in the form of a JOptionPane).



0 Mossage

Java.sgl SOLException: ne such column: 'mealMame’

Figure 11: Example of Try-Catch SQL Exception Message in RecipesJFrame

Justification: Having the specific exception identified also indicates the type of issue that has to be examined further. For
example, if the exception is ‘SQLException’, the programmer knows that the problem is not within the actual Java syntax
itself, but maybe the SQLite statements or database. Hence, the use of the Try-Catch statement allows the separation of
the identification between program code and error-handling code. It makes it easier for the programmer to fully

understand and maintain the logical flow of the program as a whole.

SQLite databases is an external system, so there is a high risk of unpredictability and unknown issues, including network
connection errors, unreachable databases; not being able to retrieve data etc. Therefore, Implementing Try-Catch
statements is extremely vital when a database management system (ex. SQLite) is constantly referred to throughout the

project.



3) Event Handling
Most importantly, the project involves many user-interacting aspects throughout the GUI(s), including clicking buttons
etc. Each of these swing components has its own ‘event’, being able to perform and execute various of tasks and actions

when it is interacted with.
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_____________________________________________________________________________________________________

| private void cboxSecCActionPerformed(java.awt.event.ActionEvent evt) {|
: LblSecC.setText("" + cboxSecC.getSelectedItem()); :

secC = Integer.parseint(lblSecC.getText());

_____________________________________________________________________________________________________

| private void ClickToRecipesJButtonActionPerformed(java.awt.event.ActionEvent evt) {I
E f/Directs client to RecipelFrame E
! RecipelFrame RJF = new RecipelFrame(this); '
5 RIF.setMyData(12345);

RJF.setVisible(true);
this.setVisible(false);

when keyboard key(s) are pressed and
then released, . . . (insert action/process) when mouse cursor moves out from
: B jButton, . . . (insert action/process)

% L
“ private void BackToHomeMouseExited(java.awt.event.MouseEvent evt) {

\vprivate void jTable_Display_UserKeyReleased(java.awt.event.KeyEvent evt) {
private void recipesjTableMouseReleased(java.awt.event.MouseEvent evt) { -

private void formComponentShown(java.awt.event.ComponentEvent evt) {
private void BackTellon&ovcrﬂousaEntnrﬂl( java.awt.event.MouseEvent evt) {

: — : - when mouse is clicked and then
when jFrame is displayed, . . . when mouse cursor hovers over released, . . . (insert action/process)
(insert action/process) jLabel, . . . (insert action/process)

_______________________________________________________________________________________________________________________

The use of event handling not only improves the overall functionality of the program, but also strengthens the
convenience provided by the swing components, hence improving the client experience/interaction with the GUI. With
each swing component consisting of their individual code, it also makes it easy and fast for programmers to locate the

source of error(s) and debug/fix them.



4) Validation Techniques

a) Presence Checker:

if |jTF_productName.getText()

Class:
PantryJFrame — i =~
=
T
‘Name’,
‘Quantity’,
QUANTITY 1 B T PP ; -215 ‘Expiry Date’

-+ are all mandatory

fields client needs

EXPIRY DATE | Select Month [ select Day [“select Year [ to fill Gt before

proceeding to

‘ADD’
When 'ADD' button is clicked . . .

A4

alidates if any informatior

!'= null & jTF_productName.getText().equals{"") && jTextField_quantity.getText() !'= null

] & jTextField_quantity.getText().equals("1") && jComboBox_expiryDay.getSelectedItem() != null
- &% jComboBox_expiryDay.getSelectedItem().equals("Sele Day") && jComboBox_expiryMonth.getSelectedItem() != null
-; && jComboBox_expiryMonth.getSelectedItem().equals (" Se t Month") && jComboBox_expiryYear.getSelectedItem{) != null
] &5 jComboBox_expiryYear.getSelectedItem().equals{"Select Year")) {
. Te
:. /1T NO informatic 1s present 1ir equired fields), a warning message 5 glve t CLient '°¢
.
oty { .:ﬂ
H JLabel label = new JLabel("No product added. None of the required fields are filled up"); > 4
H final Imagelcon icon3 = new Imagelcon(new URL Validates if all
': ("file:s//Users/samyeltoi/Desktop/Screen%2@sShot%202018-02-18%20a1%2010,57, 27%20am. png"));: fields are empty
. JOptionPane.showMessageDialog(null, label, "Alert", JOptionPane.,INFORMATION_MESSAGE, icon3);
:} catch (MalformedURLException ex) {
. Logger.getLogger(PantryJFrame.class.getName()).log(Level.SEVERE, null, ex);
=}
.: /Jattier warning message, mouse 1s re-tocused back onto Tirst Fie 1, owlng client To maxke changes
21 TF_productName. requestFocusInWindow(); 2

Texti <
L Nerl !
I e No product added. None of the required fields are filled up

in - finlde " | filled hefor datahace

it} (jTF_productName.getText().trim(}.length() == @ || jTextField_guantity.getText({).trim{).length() ==

Logger.getLogger(PantryJFrame.class.getName()).log(Level.SEVERE, null, ex);

) irning message, mouse is re-focusec C to first jTextField, allowing ie
jTF_productName. requestFocusInWindow();

® j\lnn
] ‘ L
if-else statement used as a technique of validation l Fomse 1 um K1tk receied 51 10 mamcent
= can have multiple ‘else' statement, thus allowing

multiple conditions to be validated

:' || jComboBox_expiryDay.getSelectedItem() == "Select Day" || jComboBox_expiryMonth.getSelectedItem() == “Select Month"
3 LI iComboBox expirvyegr getselecteditem() == “celect veort) {
. r ed field re not al filled i 3 ] c ren to client .'0
- i equired fields are not all filled up, a warning message is given t L
. try { .
i JLabel label = new JLabel{"Please fill up ALL the required fields to proceed"); *,
. final Imagelcon icon3 = new ImageIcon(new URL " &
H (“file:///Users/samueltoi/Desktop/Screen28shot 18-082-18%203t%2010,57. 27%20am. png") )} ; then Validates if
H JOptionPane.showMessageDialog(null, label, "Alert”, JOptionPane.INFORMATION_MESSAGE, icon3); ALL fIEIdS are
:‘ } catch (MalformedURLException ex) { filled up



B4 EMAIL LIST SHOPPING LIST

¢ When 'Back To Home' button is s
i clicked ... s
cks if opping List (jListd4) is empty before taking client back to HOME pag ..“
|if (jList4.getModel().getSize() == @) { | .
this.setVisible(false); ~
arentDIF.setVisible(true); iy
11 D g li contai items, j t 1 tsbefore g¢ to HOME
try {
final ImageIcon icon2 = new ImageIcon(new URL
("file:///Users/samueltoi/Desktop/Screen%20Shot%202018-02-18%20a1%209,59,18%20am.png") ) ;
int dialogButton = JOptionPane.YES_NO_OPTION;
int dialogResult = JOptionPane.showConfirmpialog(this, "Are you sure? Any data will be lost", "Alert",

dialogButton, JOptionPane.YES_NO_OPTION, icon2);
| if (dialogResult == 0) { |

AT 1 S K DY CL1CK1 ] Yes', go back to HOME
System.out.println{("Yes option");
this.setVisible(false);

pacentDIF,setVisible(true);

System.out.printin("No Option");

}

} catch (MalformedURLException ex) {
Logger.getLogger(Dates]Frame.class.getName()).log{Level.SEVERE, null, ex);



b) Range Checker:

The use of buttons (Event Handling) to inc/dec thus can easily
determine the range

quantity displayed in textfield is the only way <€

for client to input the quantity of the product that user can input

Instead of validating oF
user's input, not allowing | KT @ O ® [TextField_quantity [JTextField] - Properties
user to hSiCE" type I o 'Properti... | [ Binding | [ Events || Code |

into textfield completely ' i é -!—--"d“:m B = o
L o~ e =
fixes any future errors in S g/ ) .+ backgrou [255,255,255] ]
terms of quantity of ——g- columns 0 Cl
FerdUCtS document <default> * ||
t Lucida Grande 24 Bold :
[ selectMonth 2| | Select Day < |foreground W [0.0,0] L]
horizontalAlignment CENTER e
text 1 ]

Error #1 = Client tries to click the decrease button when quantity is ‘0’

private void jButton_decreaseqActionPerformed(java,awt.event.ActionEvent evi) {

QUANTITY 0 @ //DECREASE the value in 'Quantity’ field
//Retrieves the current number prsent in jTextField_quantity

//and 1nstantiates 1t
String quantity = jTextField_guantity.getText();

J//Convert the String into an int so it can be validated

int intQuantity = Iﬁteger.vaiueOf(quantity):

FTLLLET
.

when client clicks .,
decrease button ... " //1f nu

//will decrea mber
if (intQuantity > @) {
quantity = Integer.toString({——intQuantity);

n a single click of jButton_decreaseq

se the nu

//sets the new number back into jTextField_gquanitity
jTextField_gquantity.setText{quantity);
J/If number is < @, nothing will happen w111l stay as @
J/not possible to have a 'negative number' of products

} else {

}

Error #2 = Client adds a product with a quantity of ‘0’

NAME Qoo \/
QUANTITY [ E] )4

EXPIRY DATE i B (o (2018 \/

I I )

when client clicks
‘ADD' button. . .

//fixes the accidental issue of client inputing '@' as a
/quantity (not possible) by sending a wa
if (jTextField_guantity.getText().equals("@"}) {
JOptionPane.showMessageDialog(null, "ERROR. Please try again");
f/after warning message, mouse is re~focused back onto flirst jTextField,
//allowing client to make changes

someTextField. requestFocusInWindow() ;

ing message to cliient

private void jButton_addActionPerformed(java.awt.event.ActionEvent evt) {



EXPIRY DATE &= (28 2018

EXPIRY DATE g B (2018

EXPIRY DATE i (30 B (zois
X

EXPIRY DATE = (31 B (2ot

When client clicks the ‘ADD’ jButton . . .

/fixes the accidental issue of client inputing dates past 28th February by sending a warning message to client
take into account leap years)
if (jComboBox_expiryDay.getSelectedItem().equals("31") && jComboBox_expiryMonth.getSelectedItem().equals{"Feb")
|| iComboBox_expiryDay.getSelectedItem().equals("30") && jComboBox_expiryMonth.getSelectedItem().equals{"Feb")
|| jComboBox_expiryDay.getSelectedItem().equals("29") && jComboBox_expiryMonth.getSelectedItem().equals("Feb")) {

JOptionPane.showMessageDialog({null, "The month of February only has 28 days!"); ¥
fte Wa ] 5 5a0¢ process of adding [ JUCt 1s terr atec ‘..
use is re-focused back onto first jTextField, allowing client to make changes %
someTextField.requestFocusInWindow(); %
.: ouLLei
\ B
. . . 000 Message 1 Rice
if 0 < jComboBox_expiryDay <= 28, 9 ]
. ! d
then process Of a'ddlﬂs prOdUCt Lol ;‘_ y The month of February only has 28 days! e
be continued on =
per




c) Type/Format Checker:

jTF_productName

Only allow
LETTERS, no
numbers etc

Instead of validating AFTER client clicks “ADD Product’, the

client's input into the textfield is validated while she types,
hence when trying to type characters other than alphabets,
does not work

private void jTF_productNameKeyTyped(java.awt.event.KeyEvent evt) {
char c = evt.getKeyChar();

if (!(Character.isAlphabetic(c) || (c == KeyEvent.VK_BACKSPACE) ||
¢ == KeyEvent.VK DELETE || ¢ == KeyEvent.VK_SPACE)) {
evt.consume();

NAME ex. lemon juice

/if productName inputed by client consists of multiple words, the first letter
//of each word is automatically capitalized for better appearance/aesthetics.

// words are split up (by spaces)
String[] words = nameText.split(" ");

//capitalize each word

for (int i = @; i < words.length; i++) { |

words[i] = words[i].substring(@, 1).toUpperCase{() + words[i]l.substring(1).tolLowerCase();
—_—

} -
//words are rejoin back into a sentence : for all text inputed by user,
nameText = String.jein(" ", words); : 3 first letter will always be made capitalised

» convenient for client who is not that familiar

with technology

= removes any confusion with lower vs higher
case letters with other interconnected
processes within program

NAME eX. butter



4) Encapsulation
The program consists of 3 main classes - User, Shopping, and Recipe and each had respective sets of accessors and
mutators. The primary purpose of them is for the retrieval of each column heading from their respective tables in the

SQLite database.

prlvate Strlng productName,
private int amount; //how
private String expiryDay;

an object's -
publlc User{Strlng productName, int amount, S5tring expiryDay)

this.productName=productName;
this.amount=amount;
this.expiryDay=expiryDay;

rpose is for selected external clas
publlc String getproductName(){
return productMame;

public int getamount(){
return amount;

public String getexpiryDay(){
return expiryDay;

ntiates the column

publlc class Recipe {

private String mealName;
private String recipe; §
private 5tring 1ngredlent5'
private String image; //an i 4]
private String mealType; //what food

J/Mutators sets the values of an object's state
public Recipe{5tring mealName, S5tring recipe, 5tring ingredients,
String image, String mealType) {

this.mealName = mealName;
this.recipe = recipe;
this.ingredients = ingredients;
this.image = image;
this.mealType = mealType;

etu

15 Tor selet
publlc String getmealﬂnme{} {
return mealName;

H

public String getrecipe() {
return recipe;

}

public 5tring getingredients() {
return ingredients;
}

public String getimage() {
return image;

b

public String getmealtype() {
return mealType;



//Instantiates the column headers of the 'shopping' table from 5QLite database
class Shopping {

f/lout-ofT=-stock and expired products that client can
choose from to be inputted into her shopping list
private String product;

L

E //Mutators sets the values of an object's state i
' public Shopping(5String product) { '
! this.product = product; !

}

JS/ACCcessors return the values of an object's state
J/Purpose is for selected external classes to access these private variables
public String getproduct() {

return product;



5) Design and Implementation of Swing GUI

Construction of jTable for SQLite

try { Database:
Class.forName("org.sqlite.JDBC");
¢ = DriverManager.getConnection("jdbc:sglite:project.db");
c.setAutoCommit(false);
Statement s = c.createStatement();

Programmatically setting up properties/dimensions/appearance of jThble in GUI
TableColumnModel columnModel = jTable_Display_User.getColumnModel();
columnModel.getColumn(@).setPreferredWidth(1260);
columnModel.getColumn(1l).setPreferredWidth(408);
columnModel.getColumn(2).setPreferredWidth(400);
jTable_Display_User.setRowHeight(58@);

IK1ng C¢ neaders aligned 1in tThe entre
TableCellRenderer rendererFromHeader = jTable_Display_User.getTableHeader().getDefaultRenderer();
JLabel headerLabel = (JLabel) rendererFromHeader;
headerLabel.setHorizontalAlignment(JLabel.CENTER);

jTable_Display_User.getTableHeader().setFont(new Font(“Courier New", Font.BOLD, 16));
//Setting dimensions/size of headers of jTable

JTableHeader th = jTable_Display_User.getTableHeader();

th.setPreferredSize(new Dimension(4@0, 40));

//50 Ca e populated into DLe
String querySelect = “SELECT = FROM kitchen";
ResultSet rs = s.executeQuery(querySelect);
User user;
while (rs.next()) {
user = new User(rs.getString("productName"), rs.getInt{"amount™)|,
usersList.add(user);

jTable to display SQLite database was
created programatically into GUI

rs.getString(“expiryDay"));

v

[ aiunceres | ouarast [ wamosis ] ossan | o] YOUR PANTRY wé

Long Grain Rice Grilled Cheese Sandwich T e o
- Yoghurt 3 2018-06-01
Tuna Sandwich ’ ] I
Hamburger e O 1 20181008
Appiay 3

Blue Cheese

20200208
Chocolate Ice Cream

0180203
4 20190304

Fo L R RE]

© RECIPES

20210404
YOU CAN MAKE AT HOME - .
Ham 2 0180102




The TableColorCellRenderer() class is used to colour specific cells/rows/columns of a jTable. This was implemented with
the Expiry date warning system, by changing the colour of the rows containing products which are going to expiry/or has

expired already.

555 | ndererCorr
getTableCellRendererComponent()
Yo U R PANTRY i for Expiry Date Functionality:

| NAME AMOUNT EXPIRY ‘

Rice 1 2018-03-01

Peas 1 2019-02-05

E Tin Can Mushrooms 1 2028-03-04

' cell turns YELLOW when
b | celery 4 2018-06-19 product is going to expiry 2
: ) e days from current date

i Eggs § 2019-11-03

Eqgs 4 2019-11-03

Olive 0il 1 2018-10-03

: cell turns GREY + is stated
: NibEEs B EXPIRED ‘EXPIRED" when product
has expired

Radish 2 2018-11-30

E Sardines 2 2018-12-01 cell turns RED when

: ) product is going to expiry
: Turkey 1 the next day

The getTableCellRendererComponent() function (which is found in the TableColorCellRenderer class) was called on from

the PantryJFrame class, as shown below:

TableColorCellRenderer renderer = new TableColorCellRenderer();
jTable_Display_User.setDefaultRenderer(Object.class, renderer);



public class TableColorCellRenderer implements TableCellRenderer {
private static final TableCellRenderer RENDERER = new DefaultTableCellRenderer();

@0verride
public Component getTableCellRendererComponent(JTable table, Object value,

boolean isSelected, boolean hasFocus, int row, int column) {

Component ¢ = RENDERER.getTableCellRendererComponent(table, value, isSelected, hasFocus, row, column);

if (column == 2) { expiry data's column 1 tior

Object result = table. getHodel(J getvalueﬁt{ruw, column);
String average = result.toString();
Color color = null;

ffcurrent late
LocalDateTlme currentTime = LocalDateTime.now();
day after current date

LocalDateTime pregame = currentTime.plusDays(1);

? days aTter current date
LocalDateTime game = currentTime.plusDays(2);
DateTimeFormatter formatter2 = DateTimeFormatter.ofPattern("yyyy-MM-dd");

String Edatel = pregame.format(formatter2);
String Edate2 = game.format(formatter2);
5tring exd = “EXPIRED";
String formatDateTime = currentTime.format(formatter2);
if any expiry dates (displayed in jTable) are 1 day after current date
1f (average. equalsIgnoreCase(Edatel)) {
color = Color.RED;
any expir Y dates (dis ayea in ',. able) are 2 days after current| date
} else if (average. equalsIgnoreCase(EdateZ]] {
color = Color.YELLOW;
if any expiry dates (displayed in JTable) is the current date

} else if (average.equalsIgnoreCase(exd)) {

color Color.lightGray;
} else {
color = null;



The client has the option to view the list of recipes based on categories. In order to achieve this, each recipe had to
validated against each food category (ex. Breakfast, Main Dishes) and if it matches, then that specific recipe will stay

displayed while others will be hidden

Recipes Categorizer

A dark red bar displays over the button that is
currently clicked, indicating to the client which
category of recipes she is looking at in the jTable

when f when when i when : when
jButtonis : jButton is : jButton is ; jButton is : jButton is :

clicked : clicked clicked : clicked : clicked
v v \ v A

only Snacks
recipes will

only Desserts

All recipes only only Main
recipes will be

that client can Breakfast -Dishe_s
make with her recipes will be Fecipes WIll'be
existing displayed in displayed in

be displayed
in jTable

displayed in
jTable

products will jTable jTable
be displayed in
jTable

Eexanuﬂecodetosp“ttheredpes i

into their respective categories '

v E

//a model of recipesjTable 1is instantiated
DefaultTableModel modelRecipes = (DefaultTableModel) this.recipesjTable.getModel(); ;

//the number of rows of recipesjTable is retrieved
int count = modelRecipes.getRowCount();

//loop through all rows of recipesjTable
for (int i = @; i < modelRecipes.getRowCount(); i++) {

//if a certain meal is a "Breakfast" recipe

//(if a certain row contains ‘Breakfast' in their 3rd column)
//then it will stay displayed in jtable

if (((String) modelRecipes.getValueAt(i, 3)).equals("Breakfast")) {

//1f meal/recipe is of another category, then the row will be

//removed from jTable and will not be displayed to client

¥} else {
f/removes row
modelRecipes. removeRow(1i);
1==3



‘ Grilled Cheese Sandwich III

Guacamole

Tuna Sandwich
Pasta Al Pomodoro Fresco

Chicken Faijitas

Banana Pudding

© RECIPES

YOU CAN MAKE AT HOME

ALL RECIPES nuxmsr WAIN DISHES mm m BREAKFAST DESSERTS

Grilled Cheese Sandwich III Pasta Al Pomodoro Fresco III

Chicken Fajitas

mm MAIN DISHES | DESSERTS | SNACKS

eI
‘ Banana Pudding III

ALLRECIPES | BREAKFAST | MAIN DisHES | DESSERTS

Guacamole III‘

Tuna Sandwich




6) JSON Object and Array

Specifically for the recipe generator feature found in the RecipelFrame class, an arraylist of ingredients for each meal was

inputted, stored, and retrieved from the ‘recipes’ table in the SQLite database using JSON.

a) INPUT of ingredients into JSON Array and stored in SQLite:

RECIPES

YOU CAN MAKE AT HOME

ADD Pancakes Add flour and eggs to
when ‘ADD’ ".". [ Breakfast “Flour
. o |:Chocolate Chips
puttonls v ‘Eggs
clicked... .~ ' Milk
& jList |
o R4
w ArrayList for ingredients is instantiate e
ArrayList<String> ing = new ArrayList<String>(); .,*"
‘'retrieve all 1ngredients]inputted 1nto jJL1sT by cClle
tore them into ArrayList 'ing

for (int i = @; i < ingInputjList.getModel().getSize(); i++) {
ing.add((String) (ingInputjList.getModel().getElementAt(i)));
}

JSON object is instantiated
JSONObject json = new JSONObject();

f/Arraylist Ing" 1s converted into a JSON A
json.put(“uniqueArrays"”, new JSONArray(ing));

+ "values('" + userInput + “',"" + recipelnput + "','" +]ingJSONArray]+ "','" + imgP + "','" + category + "'}");

//ISON Array 1s stored into a string so 1t .

/inputted into SOL1t databast ....
i String|ingJSONArray|= json.toString(); :
i Y i
E s.executeUpdate("INSERT INTO recipes (mealName, recipe, |ingredients, image ealType)



Table: [ |_]recipes

{ Database Structure Edit Pragmas | Execute SQL |

mealName recipe ingredients image mealType
[Firter Filter Kriter Fitter Filter ]
m Grilled Cheese S... | Preheat skillet o... § {"uniqueArrays”... | /Users/samuelt... = Breakfast
Iz | Guacamole In a pestle and ... [ {"uniqueArrays"... | /Users/samueit... | Snacks
-_3“| Tuna Sandwich | Mix the tuna, sp... || {"uniqueArrays”... | /Users/samuelt... . Snacks
fﬂ Pasta Al Pomod... | Boil the pasta in... § {“uniqueArrays”... || /Users/samueit... . Main Dishes
?| Chicken Fajitas | Preheat the nve.“. {"unigueArrays"... J /Users/samuelt... - Main Dishes

example of JSON Array storing ingredients

Garlic"]}

[ New Record | | Delete Record |

‘recipes’ table in SQLite

database displayed in
DB Browser

{"uniqueArrays": [":0nions"," :Red pepper",":Wholemeal tortillas",":0live
oil",":Chicken breast",":Tomatoes",




b) RETRIEVAL of JSONArray to be validated against existing products

int row = recipesjTable.getSelectedRow();

String ingJSONArray = (recipesjTable.getModel().getValueAt(row, 2).toString());

JSONObject json = new JSONObject(ingJSONArray);

JSONArray jArray = json.optJSONArray("uniqueArrays”)

for (int i = @; i < jArray.length(); i++) {
jArray.optString(i);

String str_value =

String splitter =

String[] newValue

List<String> stringList = new ArraylList<String>(Arrays.aslList(newValue));
String ing = stringlList.get(1);

ResultSet rot = s.executeQuery("SELECT EXISTS(SELECT 1 FROM kitcher
+ "WHERE productName LIKE '" + ing + "')AS amount");

while (rot.next())

int ingredientExist = rot.getInt("amount");

if (ingredientExist == 1) {

} else {

DefaultTableModel model = (DefaultTableModel) this.recipesjTable.getModel();

int[] rows
for (int e

model. removeRow(rows[e] = e);

}

start—-;

{

str_value.split(splitter);

recipesjTable.getSelectedRows();
@; e < rows.length; e++) {

Justification: Due to the nature of SQLite, ArrayLists cannot be directly stored into the database. Approaches to achieve

this included using JSON Array (as shown above), or by converting Java objects from the ArrayList into a storable

transmittable format (ex. stream of bytes) and stored into the database as a BLOB. When retrieving a JSON array, it does

not need to be converted back to have its stored values validated (unlike the stream of bytes where it has to convert it

back) and thus it would be beneficial as it would go straight into a for loop. This means it can load data quicker.



7) External Libraries
a) Javax Mail:
In order for the client to access the shopping list she created in the ShopListJFrame class, the list must be sent to her via

email. This was accomplished through the import of the JavaxMail library.

S LT T R P T SR TR

Butter

Turnip
White bread
Radish

when ‘EMAIL LIST’ Class: ShopListJFrame

button is clicked. ..

String host = "smtp.gmail.com";
f/Ins tiate the Gmail
String user = "par com" ;
Instantiate the i ount in access
String pass = "pre
Inst tiates 3 } is
String to = “sonia.t ail.com";

String from =
r/Inctantiate

String subject
f/1 ant iat the me = ail being sent
String messageText = (String) jTextArea3.getText();
boolean sessionDebug = false;
Properties props = System.getProperties();
Establishair the imple Mail rot
props.put(“mail.sn
props.put(“mail.
props.put(“mail.s
props.put(“mail.smtp
props.put("mail.sm

java.security.Security.addProvider(new com.sun.net.ssl.internal.ssl.Provider());

javax.mail.Session mailSession = javax.mail.Session.getDefaultInstance(props, null)

mailSession.setDebug(sessionDebug);

javax.mail.Message msg = new MimeMessage{mailSession);

msg.setFrom(new InternetAddress(from));

InternetAddress[] address = {new InternetAddress(to)};
Se all e information for the mail before proceedi ing

msg.setRecipients(javax.mail.Message.RecipientType.T0,

msg.setSubject(subject);

msg.setSentDate(new Date());

msg.setText(messageText);

wedrasst) Your Shopping List * isboxx
pantryapp42@gmail.com
tome -

Butter, Turnip, White bread, Radish

Transport transport = mailSession.getTransport('smtp"); .9"5‘
transport.connect(host, user, pass); e
transport.sendMessage(msg, msg.getAllRecipients i
transport.close();

indicate o the client if shoppi
int dialegButton = JOptionPane.YES
1 ! 3 :T4] [ hat 1 be disp / or j0pTic

final ImageIcon icon3 = new ImageIcon(new URL(

NO_OPTION;

‘file /fUsers/samueltoi/Desktop/Screen%2@Shot%2682018-02-18%203t%2012,22, 05%20am.png") ) ; £
!/ s what w be displayed to client jOptionPane il 3
int dialogResult = JOptionPane.showConfirmDialog(this, ir shopping list has been sent h
+ "to your gmail. Would you like to make a new 3 .
dialogButton, JOptionPane.YES_NO_OPTION, icon3); '-_
H
(@ Notice s
."
o [Completed] Your shopping list has been sent to your gmail. Would you like to make a new list? ( i o
(TLL




b) JFileChooser:

Inside the RecipelJFrame class, when adding her own meal, client can also choose an image of the meal from her

computer to upload. This is accomplished through JFileChooser.

oA
Griled Chaese Sandwich

Yy INSERT

(+]

Class: RecipeJFrame

clicked ...

private void insertImageActionPerformed(java.awt.event.ActionEvent evt) {

//JFileChoeoser 1s part of the Java 5Swing package which allows client to selec

f/new JFileChooser file 1s instantiated

JFileChooser file = new JFileChooser();

file.setCurrentDirectory(new File(System.getProperty("user.home")));
filters the type of files client can select

file.addChoosableFileFilter(filter);
int result = file.showSaveDialog(null);

/When user saves selected image file, image path is retrieved
if (result == JFileChooser.APPROVE_OPTION) {

File selectedFile = file.getSelectedFile();

String path = selectedFile.getAbsolutePath();

//icon of jLabel 'imageDisplay'is set to image patl
imageDisplay.setIcon(ResizeImage(path));
//S5tore the retrieved image path into a textfield

//to be inserted into database later o

imagePath.setText(path);

//client can cancel from selecting a file
} else if (result == JFileChooser.CANCEL_OPTION) {
System.out.printin(“Ne File Select");

}

when ‘insertimage’ button is

f/Sets the computer directory from which files can be accessed and selecited fron

‘.

FileNameExtensionFilter filter = new FileNameExtensionFilter("s«.Images", "jpg", "gif", "png");

A —

save As: | |
T samueltol B
e
9 Applicavons Tueiday, 14 February, 2017 12:01 PM

I Deskiop Monday, 8 October, 2018 4:45 PM

B Documents Tuesday, 2 October, 2018 12:05 PM
B Downloads friday. 5 October, 2018 12.00 PM

0 echpse Manday, 4 September, 2017 10140 AM
I echipse-workspace Thursday. 15 February. 2018 11:55 PM
W Google Drive Sunday, 5 August, 2018 10019 AM |
B ubrary Wednesday, 3 January, 2018 10:08 PM

0 Movies Wednesday, 26 August, 2015 11.08 AM

8 Music Wednesday, 28 June, 2017 10:55 PM }

File Format: | Al Files B |

[ New Falder | [CCancel | [ save !




8) TextField Auto-Complete

Whenever the client is required to input a value (ex.product name, recipe ingredients, groceries into shopping list) a text

field autocomplete algorithm was implemented.

NAME

QUANTITY

ADD

Bacon

T

Kiwi

INSERT

' B0

XPIRY DATE [ Select Month [ Select Day [ Select Year

0 @ O | dict.txt

Wheat

Dats

Rice

Bread

Rolls

Cakes
Cookies
Pies

Cereal

Corn flakes
Dat flakes
Popcorn
Pasta
Macaroni
Noodles
Spaghetti
Bread

white Bread

whole wheat Bread

Rye Bread
Rolls

dict.txt is a text file
containing a large

library of words
associated with food

f/words Trom dict.txt

private ArrayList<String> listSomeString = new ArraylList<String>();

nce of the class 'Java2sAutoTextField' is created

private Java2sAutoTextField someTextField .
= new Java2sAutoTextField(listSomeString); %

Java2sAutoTextField is the class that holds all the
actual methods for this auto-complete feature

//Retrieve dict.txt file from computer using it’
File file = new File("/Users/samueltoi/Desktop/dict.txt");

try {

I l LE :L'.J‘- I

/Reads the file and adds every single word present in the
//txt file into an ArraylList

BufferedReader br = new BufferedReader(new FileReader(file));
String word;

while ({(word = br.readLine())
listSomeString.add(word);

1= null) {

}

/catches any errors/exceptions that arises from reading
//dict.txt file from the computer
} catch (Exception e) {

¥

Justification: The auto-complete suggested words were initially going to be stored inside an ArrayList, but realised it

would be inefficient, considering the large quantities of words needed to stored. Thus, the list of words were instead kept

inside a txt. file , and through using BufferedReader (as shown above) to retrieve them, it made it more practical and

efficient.

It consists of 3 main methods (all found in class Java2sAutoTextField) :



//finding a match to the word client is inputting
[private String getMatch(String s) {|
//loop through the whole list of words to find a match
for (int i = @; i < dataList.size(); i++) {
//Retrieve each word into a string
String s1 = datalist.get(i).toString();

//Validates each word that is not empty/blank i
if (Bl '= null) {
//if client input is upper case, it changes to lower case to match
//the auto-complete word
if (!isCaseSensitive
&& sl.toLowerCase().startsWith(s.tolLowerCase())) { :
return s1; i
} E
//1if client input completely matches an auto-complete word in i
//iterms of format (upper/lower case), then word is returned. '
if (isCaseSensitive && sl.startsWith(s)) { :
return s1; E

}
}

|public Java2sAutoTextField(List Llist) { |

//1T isCaseSensitive = false, means client can type either with caps on pr off, and
//auto-complete would still work and suggest the words

//1f true, means client must only type with lower case to allow auto-complete

//to work

isCaseSensitive = false;

//if isStrict = false, means client can continue to type words even if i
//it does not match any auto-complete words :
//if true, means client must only type words/letters that match the i
//auto-complete words E
isStrict = false;

//Error Check:
//check if list is empty and there is no words present in it
if (list == null) {
throw new IllegalArgumentException(“values cannot be null");

} else {
dataList = list;
init();
return;

}



METHOD 3

//method for inserting the new auto-complete word

| public void insertString(int i, String s, AttributeSet attributeset) |

throws BadLocationException {

//checks 1T client has not 1nputted any letter/word

if (s == null || ""“.equals(s)) {
return;

}

//Retrieves the word/letter getting inputted by client

String s1 = getText(o, i);

//Retrieves the matching word to the word inputt

String s2 = getMatch(sl + s);
//get letter count
int j = (i + s.length()) - 1;

//ERROR check if matching word is empty
if (isStrict && s2 == null) {
s2 = getMatch(sl);

i==;

//auto-complete suggestion is inputed

} else if (!isStrict && s2 == null) {
super.insertString(i, s, attributeset);
return;

//resets after each letter is inputted

//so0o the auto-suggestion can suggest the next closest word

super.remove(@, getLength());
super.insertString(@, s2, attributeset);
setSelectionStart(j + 1);
setSelectionEnd(getLength());

m



Mutators/accessors were also implemented so methods can be accessed by outside classes (ex. PantryJFrame,

RecipelFrame, ShopListlFrame) that uses this textfield autocomplete feature.

public boolean isCaseSensitive() {
return isCaseSensitive;

}

public void setCaseSensitive(boolean flag) {
isCaseSensitive = flag;

}

public boolean isStrict() {
return 1sStrict;

}

public void setStrict(boolean flag) {
isStrict = flag;

}

public List getDataList() {
return datalList;
13

public void setDatalList(List list) {
L1 1st 1s empty and there 1
if (list == null) {
throw new IllegalArgumentException("values cannot be null");
}y else {
. ist of words int
datalList = list;
return;

References:

https://stackoverflow.com/
www.sqlitetutorial.net

https://www.tutorialspoint.com

WORD COUNT: 1208






