
 

Criteria   C:   Development  
 
Introduction  

The   project   I   created   is   a   Java   program   coded   on   Netbeans.   Netbeans   was   selected  
because   it   has   a   developed   graphical   user   interface   for   the   application   that   can   be   made   easily  
with   Java’s   swing   tools.   The   application   is   a   material   management   system   that   allows   Robotic  
teams   to   have   easier   access   to   various   kinds   of   materials.   Besides   that,   teachers   are   able   to  
make   better   purchases   of   materials   based   on   the   current   stocks.   By   using   Netbeans,   this  
complicated   program   becomes   more   manageable   which   provides   a   better   experience   to   both  
programmers   and   users.   
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Techniques-List   of   Highlights  

- Self-created   algorithms   which   automatically   generate   a   list   of   recommended   materials  
based   on   input   information.   

- Encapsulation,   polymorphism,   inheritance  
- Jswing.JOptionPane   is   used   to   notify   the   users   about   their   incorrect   use   of   the   program.   
- Saving   and   reading   local   files  
- Nested   loop  
- Array   and   ArrayList  
- Error   handling   (try,   catch)  
- The   use   of   external   packages  
- Parsing   value   from   one   data   type   to   another  
- Login   system   which   connects   multiple   GUIs   together  
- split()   method   is   used   to   separate   a   String   variable   into   parts.   
- The   use   of   GUI   features:   Textfield.setText(),   ComboBox.getSelectedItem(),   etc  
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Structure   of   the   program  
 

 
 
In   the   project   I   created,   teachers   and   teams   need   to   work   with   four   different   types   of   data  

which   are   purchased   materials,   used   materials,   new   materials,   and   teams’   own   stocks.   Each  
class   is   created   for   each   type   of   material.   By   organizing   the   data   in   an   Object   Oriented  
Programming   way,   I   can   easily   design   special   methods   for   each   kind   of   variable.   Besides   that,  
since   all   the   self-written   methods   are   public,   the   methods   can   still   be   used   by   its   objects   and  
instances   in   other   programs.  

 

 
 

6   separate   accounts   are   created   for   teachers   and   teams   in   the   school.   The   different  
positions   should   have   different   accessibility   to   the   data.   One   unique   GUI   is   created   for   each  
team   which   allows   them   to   work   and   access   the   information   of   both   used   and   new   materials.  
Besides   the   previous   functions,   the   teacher’s   account   can   even   purchase   materials   and   have  
access   to   each   team’s   stocks.   
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Data   structure   used  
 
The   program   uses   several   types   of   lists:   
 
ArrayList :   The   ArrayList   is   used   because   it   is   dynamic   in   size   which   makes   removing   certain  
variables   from   the   ArrayList   much   easier.   Besides   that,   this   feature   also   makes   the   file   read  
possible   because   it   will   always   create   enough   space   to   load   all   the   data   from   a   local   file   without  
knowing   the   size   of   the   data.   
 

- ArrayList<UsedMaterial>   usedMaterial:   This   contains   the   information   of   all   the   used  
Materials   in   the   club.   

- ArrayList<TeamStock>   teamStock:   This   contains   the   materials   belonging   to   each   team.  
The   dynamic   feature   of   the   ArrayList   allows   teamStock   to   shrink   in   size   based   on   how  
many   materials   each   team   wants.   

 
Array :   The   array   is   used   because   it   allows   programmers   to   have   direct   access   to   all   the  
variables   in   the   array.   This   feature   makes   the   bubble   sort   possible.   The   array   is   used   in   my  
bubble   sorting   method   for   recommended   materials   for   purchase   which   allows   me   to   sort   my  
data   more   efficiently.   
 

- MaterialPurchase   [   ]   purchaseList:   The   array   contains   the   information   of   the   materials  
that   need   to   be   purchased.   bubbleSort   method   will   arrange   them   in   sequence   based   on  
their   priorities   represented   by   their   scores.   

 

 
 
Files :   Files   are   used   to   save   the   data   of   the   materials.   Files   are   located   in   the   hard   drives   which  
allow   them   to   keep   the   data   after   the   program   is   closed.   



 

- 8861A.text:   This   file   contains   the   information   of   the   8861A’s   materials.   Local   files   allow  
the   team   to   update   their   stocks   based   on   existing   data   instead   of   creating   a   new   table  
every   time.   

 
 

- newMaterial.text:   This   file   contains   information   about   the   new   materials   in   the   club.  
Saving   data   into   a   local   file   allows   all   the   accounts   access   to   the   same   data   and   the  
update   made   by   various   accounts   can   appear   in   the   same   file.   
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Main   unique   algorithms  
 
Add   new   materials  
 



 

 
This   code   will   create   a   new   instance   in   the   new   material   ArrayList   based   on   users’   input  

information.   The   code   will   firstly   take   all   the   needed   information   from   the   GUI.   Then,   variables  
are   created   to   store   the   input   information.   After   that,   the   add()   method   is   used   to   add   the   new  
material   into   the   ArrayList   as   a   new   instance.   Since   the   ArrayList   is   dynamic   in   size,   when   a  
new   instance   is   added   into   it,   its   size   will   be   automatically   increased   by   one   and   instance   will   be  
added   to   the   tail   of   the   list.   

After   the   input   process   is   down,   the   refreshNewMaterialTable()   method   is   implemented  
to   refresh   the   display   table   to   keep   the   table   updated.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Modify   the   information   of   certain   material  

 
To   make   sure   that   the   data   for   new   materials   are   always   updated,   users   are   allowed   to  

manually   modify   the   information   of   certain   material   on   the   display   table.   After   typing   in   the   row  
number,   the   users   can   click   the   show   button   to   demonstrate   the   material’s   information   in   the  
following   text   fields.  
  

 
After   the   show   button   is   pressed,   the   newMaterial   ArrayList   will   get   the   material  

requested   by   the   users.   setText()   method   is   used   to   print   the   information   on   the   proper   text  
fields.   



 

 
After   users   modify   the   information   of   certain   material,   they   will   press   the   modify   button   to  

input   the   updated   information.   Set   methods   are   used   to   resign   the   value   contained   in   the   object  
and   refreshNewMaterial()   is   used   to   redisplay   the   updated   lists.   
 
Adding   Material   to   the   team’s   own   stock.   

 
This   program   allows   team   members   to   choose   their   wanted   materials   from   the   new  

material   ArrayList   and   add   them   to   their   own   team   stocks   ArrayList.   After   inputting   the   row  
number   and   the   number   needed,   the   add   button   will   be   pressed.   



 

 
This   code   will   first   figure   out   the   address   of   the   wanted   material   in   the   ArrayList.   Based  

on   the   input   number,   the   number   of   materials   left   in   the   newMaterial   ArrayList   will   automatically  
be   decreased.   At   the   same   time,   the   same   amount   of   materials   will   be   added   to   8861A’s   own  
team   stock.   
 
Auto   generator   for   a   recommended   list   of   purchase  

 
To   maximize   the   use   of   budget,   an  

algorithm   is   created   to   automatically   generate   a  
list   of   recommended   materials   for   purchase.  
This   allows   teachers   to   maximize   the   use   of   the  
budget.   materialPurchase   ArrayList   contains  
various   information   related   to   the   materials.  
Through   the   GUI   page   shown   on   the   right   side,  
Users   can   adjust   the   weight   of   each   information.  
The   algorithms   will   take   the   weight   into   account  
and   calculate   a   score   for   each   factor.   The   sum  
of   the   score   represents   the   importance   of   the  
materials.   The   top   10   are   used   to   create   a   list   of  
recommended   materials.   



 

 

 
 

Algorithms   are   used   to   calculate   the   proper   budget   for   each   material   based   on   the   total  
budget.   To   make   teachers   make   wiser   decisions.   The   recommended   amount   for   each   material  
is   calculated   by   dividing   the   material’s   budget   with   its   price.   
  



 

 
 
 
Files   Management:   
 

- File   Read  

 

 
This   is   the   file   read   algorithms   for   the   team   stock   of   team   8861A.   By   using   external   packages  
BufferReader   and   File,   I   can   successfully   load   the   data   from   the   local   files   to   the   program.   After  
using   the   split()   method,   the   data   is   separated   into   pieces   that   are   then   assigned   to   designated  
variables   in   the   teamStock   ArrayList.   I   have   made   a   brave   decision   that   



 

 
 
 

- File   Save  

 

 
This   file   save   method   will   save   8861A’s   team   stock   back   to   local   files.   This   is   achieved   by   using  
the   append()   method   from   the   external   package   BufferedReader.   To   make   the   data   readable   for  
the   fileRead   method,   a   comma   is   used   to   separate   each   data   pice   and   “\n”   is   used   to   represent  
the   end   of   each   line.   
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User   interface/Error   handling   and   Notification  
 
GUI   work  
Use   of   GUI:   Allowing   users   to   interact   with   the   program   in   a   virtually   friendly   way   which   makes  
users   easier   to   master   the   functions   in   the   program.   
 
GUI   components   used  
 

- JTextfields:   For   users   to   enter   information  

 
- JCombobox:   Providing   various   options   for   users   to   select  

 
- JButtons:   For   users   to   click   to   conduct   certain   actions   such   as   saving   the   updated   data.  

 
JLabels:   Notify   which   type   of   information   should   users   put   in.   

 
- JTabbedPane:   Organizes   user   interface   and   make   users   easier   to   access   different  

functions   located   on   different   pages  

 
- JTable:   Used   to   display   large   amounts   of   data   in   an   organized   way.  

 
- JMenuItem:   A   shortcut   for   some   commonly   used   functions   such   as   logging   out.   

 
- JTextArea:   Allow   users   to   input   long   description   to   aspecific   material  
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Error   handling  
It   is   common   for   users   to   make   mistakes   when   they   are   working   with   the   program.   To  

create   a   better   working   experience,   an   external   package   JOptionPane   is   used.   

 
This   method   allows   users   to   add   new   material   to   the   list   by   inputting   a   series   of  

information.   To   make   sure   that   users   input   the   correct   value.   An   if-statement   is   created   before  
the   method   starts   executing.   If   users   fail   to   fill   in   some   necessary   information,   a   warning   sign   will  
jump   out   and   the   data   won’t   be   added   to   the   table.   

 



 

Notification  

 
To   inform   users   that   a   certain   action   has   successfully   conducted,   a   notification   will   be   sent   to   the  
users.   For   example,   in   fileSave()   method,   after   saving   is   completed,   a   window   will   pop   out   to  
represent   the   completion   of   the   saving.   
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Software   Tool   Used   (NetBeans)  
NetBeans,   an   integrated   development   environment   for   java,   was   used   in   the  

development   and   coding   of   the   application.   NetBeans   software   was   chosen   because   it   has  
developed   a   user-friendly   GUI   interface   to   help   me   develop   a   Database.    Besides   that,   it’s  
pre-set   template   GUI   page   can   also   help   me   get   a   quick   start.   What’s   more,   since   it   is   one   of   the  
most   widely   used   IDEs   for   Java,   It   is   convenient   for   me   to   seek   help   through   the   internet   which  
largely   speeds   up   my   process   of   development  
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