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Bonus: Useful Tools



Data structures – tools you can use in Processing

Introduction to ArrayList

Introduction to HashMap

Agenda



Data Structures in Processing are DYNAMIC
So what do we mean by dynamic?

Data Structures can be any size you want, and you can and remove items from 
them at runtime (while your program is running).



Data Structures in Processing
Flexible data structures
ArrayList
HashMap

“Shortcut” data structures
FloatList, StringList, IntList
FloatDict, StringDict, IntDict

Specialized data structures
XML
JSON
Table and TableRow



ArrayList
/ /  put  i nt s i n a l i st ,  not e I nt eger i ns t ea d of  i nt
Ar r a y L i s t <I nt eger > myI nt Li st = new Ar r a y L i s t <I nt eger >( ) ;
myI nt Li st . a dd( 45) ;  / /  [ 45]
myI nt Li st . s i z e( ) ;  / /  1
myI nt Li st . a dd( 52) ;  / /  [ 45,  52]
myI nt Li st . s i z e( ) ;  / /  2
myI nt Li st . r emov e( 0) ;  / /  [ 52]
myI nt Li st . s i z e( ) ;  / /  1

/ /  put  f l oa t s  i n a  l i s t ,  not e Fl oat i ns t ea d of  f l oat
Ar r a y L i s t <F l oa t > myFl oat Li st = new Ar r a y L i s t <F l oa t >( ) ;  

Ar r a y L i s t <St r i ng> mySt r i ngLi st = new Ar r a y L i s t <St r i ng>( ) ;  / /  or  St r i ngs

Ar r a y L i s t <Ba l l > myBal l Li st = new Ar r a y L i s t <Ba l l >( ) ;  / /  obj ec t s  t oo!



ArrayList vs Arrays

ArrayList stores a variable number of items

an Array stores a static number of items

Ar r ayLi st <i nt > number s = new Ar r a y L i s t <i nt >( ) ;
i nt [ ]  ot her Number s  = { 5,  10} ;

v oi d s et up( )  {

/ /  we c a n’ t  do t hi s  wi t h a n a r r a y
number s . a dd(  5 ) ;
number s . a dd(  10 ) ;

pr i nt l n( number s . get ( 0) ) ;
pr i nt l n( number s . get ( 1) ) ;
number s . r emov e( 1) ;

}



ArrayList Example: 
Particle System

Ar r ayLi st <Par t i c l e> par t i c l es = new
Ar r a y L i s t <Pa r t i c l e>( ) ;

v oi d s et up( )  {
pa r t i c l es . a dd(  new Pa r t i c l e( )  ) ;

}

v oi d dr a w( )  {
f or  ( i nt  i  = 0;  i  < pa r t i c l es . s i z e( ) ;  i ++)  
{

Pa r t i c l e  p = pa r t i c l es . get ( i ) ;
i f  ( p. i s Dea d == t r ue)  {

pa r t i c l es . r emov e( i ) ;
}  e l s e  {

p. dr a w( ) ;
}

}
}



ArrayList Example: 
Word Scrambler

Ar r ayLi st <St r i ng> wor ds;

v oi d s et up( )  {
St r i ng[ ]  s omeWor ds  = {  “ hel l o” ,  “ wor l d” ,  “ of ” ,  

“ Pr oc es s i ng”  } ;
wor ds  = new Ar r a y L i s t <St r i ng>( s omeWor ds ) ;
wor ds . s huf f l e( ) ;  / /  put  wor ds  i n r a ndom or der
f or  ( i nt  i  = 0;  i  < wor ds . s i z e( ) ;  i ++)  {

pr i nt ( wor d. get ( i )  + “  “ ) ;
}

}



ArrayList shortcuts in Processing

I nt Li st myI nt Li st ;  / /  same as Ar r ayLi st <I nt eger >
Fl oat Li st myFl oat Li st ;  / /  same as Ar r ayLi st <Fl oat >
St r i ngLi st mySt r i ngLi st ;  / /  same as Ar r ayLi st <St r i ng>



HashMap 
HashMap uses a key (how you look up an item - like the number in an array!) and a value (what you 
get back from the HashMap when you look something up)

HashMap<St r i ng, St r i ng> mySt r i ngMap = new Ha s hMa p<St r i ng, St r i ng>( ) ;
mySt r i ngMap. put ( “ Hel l o” ,  “ Wor l d” ) ;
mySt r i ngMap. get ( “ Hel l o” ) ;  / /  “ Wor l d”

Ha s hMa p<St r i ng, F l oa t > myFl oat Map = new Ha s hMa p<St r i ng, F l oa t >( ) ;
myFl oat Map. put ( “ s ma l l Number ” ,  0. 1) ;
myFl oat Map. put ( “ bi gNumber ” ,  9995320. 338401) ;
myFl oat Map. get ( “ bi gNumber ” ) ;  / /  9995320. 338401



HashMap
Example: Get room descriptions for a 

text adventure game

i mpor t  j ava. ut i l . Map;  / /  i mpor t ant !

/ /  we us e a  St r i ng f or  t he “ k ey ”
/ /  a nd a  St r i ng f or  t he “ v a l ue”  a s  wel l
Ha s hMa p<St r i ng, St r i ng> r oomDes c r i pt i ons  = new
Ha s hMa p<St r i ng, St r i ng>( ) ;
St r i ng c ur r ent RoomNa me = “ ent r a nc e” ;  

v oi d s et up( )  {
r oomDes c r i pt i ons . put ( “ ent r a nc e” ,  “ Thi s  l ook s  

l i k e  a n ent r a nc e t o me. ” ) ;
r oomDes c r i pt i ons . put ( “ ha l l wa y ” ,  “ A s i mpl e 

ha l l wa y  wi t h l a mps  a ga i ns t  one wa l l . ” ) ;

i f  ( c ur r ent RoomNa me == “ ent r a nc e” )  {
pr i nt ( “ Ent r a nc e:  ” ) ;
pr i nt l n( r oomDes c r i pt i on. get ( “ ent r a nc e” ) ) ;

}
}



HashMap
Storing Objects in a HashMap

Example: Get a room name, description, and 
a picture for a text adventure game

i mpor t  j ava. ut i l . Map;  / /  i mpor t ant !

c l a s s  Room {
St r i ng na me;
St r i ng des c r i pt i on;
PI ma ge pi c t ur e;

}

Ha s hMa p<St r i ng, Room> r ooms  = new
Ha s hMa p<St r i ng, Room>( ) ;
St r i ng c ur r ent RoomNa me = “ F oy er ” ;  

v oi d s et up( )  {
/ /  pr et end we c r ea t ed t hes e r oom obj ec t s
/ /  a l r ea dy !
r ooms . put ( “ F oy er ” ,  F oy er ) ;
r ooms . put ( “ Ha l l wa y ” ,  Ha l l wa y ) ;
r ooms . put ( “ Di ni ng Room” ,  Di ni ngRoom) ;
Room c ur r ent Room = r ooms . get ( c ur r ent RoomNa me ) ;
pr i nt l n( r oom. na me) ;  / /  “ F oy er ”
pr i nt l n( r oom. des c r i pt i on) ;  / /  “ A bi g f oy er . ”
i ma ge( r oom. pi c t ur e,  0,  0) ;  / /  di s pl a y  pi c t ur e

}



HashMap shortcuts in Processing
I nt Di ct myI nt Di ct  = new I nt Di ct ( ) ;  / /  same as HashMap<St r i ng, I nt eger >
Fl oat Di ct myFl oat Di ct  = new Fl oat Di ct ( ) ;  / /  same as HashMap<St r i ng, Fl oat >
St r i ngDi ct mySt r i ngDi ct  = new St r i ngDi ct ( ) ;  / /  same as HashMap<St r i ng, St r i ng>



ArrayLists https://processing.org/reference/ArrayList.html

HashMaps https://processing.org/reference/HashMap.html
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