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MIDlet:  S k eleto n
import j a v a x .mic roe d ition .mid l e t.* ;

pu b l ic  c l a s s  M y M I D l e t e x te n d s  M I D l e t {
pu b l ic  M y M I D l e t()  {}         / /  c on s tru c tor
pu b l ic  v oid  s ta rtA pp()  {}    / /  e n te rin g  a c tiv e  s ta te
pu b l ic  v oid  pa u s e A pp()  {}    / /  e n te rin g  pa u s e d  s ta te

/ /  e n te rin g  d e s troy e d  s ta te
pu b l ic  v oid  d e s troy A pp(b ool e a n  u n c on d ition a l )  {}

}
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MIDlet:  S ta te T r a n s i ti o n s

Paused

A c t i v e

D est r o y ed

st ar t A p p ( )p auseA p p ( )

dest r o y A p p ( )

dest r o y A p p ( )
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MIDlet:  R es o u r c es
� Official J2ME WTK 1.0.4 Page

� http://java.sun.com/products/j2mewtoolkit/
� A PI  r efer en ce

� f ile://C :/W T K 1 0 4 /doc/api/index .html
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MIDlet:  J A D f i le
MIDlet-N a m e:  In tr o d u c to r y Mi d lets
MIDlet-1:  P r o p er ti es , , P V i ew
MIDlet-2 :  A c c o u n ts , , A c c o u n tV i ew er
MIDlet-V en d o r : U n i v o f  W a s h i n g to n
MIDlet-V er s i o n :  1. 13
MIDlet-J a r -S i z e:  2 3 9 19
MIDlet-J a r -U R L :  H W 1. j a r
Im a g e-1-n a m e:  A n t
Im a g e-1-lo c a ti o n :  / r es / a n t. g i f
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MIDlet:  G etti n g  P r o p er ti es
� Class j av ax .m i c r o e d i t i o n .m i d le t .M I D le t

� String ge tA p p P ro p e rty ( String k e y )
� property = g etA ppP roperty( “ I m a g e-1-n a m e” ) ;
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MIDlet:  Di s p la y a b le c la s s es
� package j av ax .m i cr o ed i t i o n .l cd u i .*
� C l as s  S cr een

� abstract for classes Alert, Form, List, and 
T ex tB ox , w h ich  allow s u se of basic G U I  
elements

� C l as s  C an v as
� allow s fu ll control ov er p ainting  and inp u t 
h andling
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MIDlet:  U s i n g  Di s p la y a b le
// from within a M I D l e t c l as s . . .

// G e t the  d is p l ay  for this  M I D l e t
D is p l ay  d is p l ay  =  D is p l ay . g e tD is p l ay ( this ) ;

// C re ate  the  d is p l ay ab l e  ob j e c t
D is p l ay ab l e  d is p l ay ab l e  =  ne w M y D is p l ay ab l e C l as s ( ) ;

// S e l e c t the  d is p l ay ab l e  ob j e c t to s how the  u s e r
d is p l ay . s e tC u rre nt( d is p l ay ab l e ) ;
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MIDlet:  C la s s  F o r m
� useful functions

� int a p p e nd ( . . . )
� ChoiceGroup,  D a t eF iel d ,  Ga ug e,  I m a g eI t em ,  
S t rin g I t em ,  T ex t F iel d

� void s e t I t e m S t a t e L is t e n e r (I t e m S t a t e L is t e n e r  iL is t e n e r )
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MIDlet:  In ter f a c e Item S ta teL i s ten er
� key function to implement

� itemStateChanged( I tem item)

� C la s s  I tem
� v o id s etL ab el ( s tr ing l ab el )
� Str ing getL ab el ( )
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MIDlet:  C la s s  C a n v a s
� key functions to implement

� void paint(Graphics g)
� void k e y P re sse d(int k e y C ode )

� oth er  useful functions
� int ge tGam e A ction(int k e y C ode )

� Needed to use arrow buttons!
� int ge tW idth()
� int ge tH e ight()
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MIDlet:  In ter n et C la s s es
� Class Connection

� DatagramConnection
� Datagram ( W ar ni ng : A sep ar ate Datag r am  o b j ec t i s needed f o r  b o th  i np u t 
and o u tp u t! )

� = Connector.open(“d a ta g ra m : / / s om ew h ere.com : 8 0 0 0 ” )
� = Connector.open(“d a ta g ra m : / / : 8 0 0 0 ” )

� S treamConnection
� o S tre am,  i S tre am
� = Connector.open(“s ock et: / / s om ew h ere.com : 8 0 0 0 ” )

� H ttp Connection
� = Connector.open(“h ttp: / / w w w .s om ew h ere.com : 8 0 ” )
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MIDlet:  C la s s  R ec o r d S to r e
� package j av ax .m i cr o ed i t i o n .r m s .*
� u s ef u l  f u n ct i o n s

� static void de l e te R e cor dS tor e ( . . . )
� static R e cor dS tor e  op e n R e cor dS tor e ( . . . )
� in t g e tS iz e ( )
� in t g e tS iz e A vail ab l e ( )
� in t addR e cor d( . . . )
� in t g e tR e cor d( . . . )
� R e cor dE n u m e r ation  e n u m e r ate R e cor ds( . . . )
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Design Points
� Limitations

� MIDlet JARs:  ~ 6 4 k  o r  less
� a w k w a r d  u ser  i n p u t

� G ood  D e sig n
� w a i t a n i m a ti o n s
� r em em b er  o ld  i n p u ts a f ter  er r o r  m essa g e

� (for example, remember the user name if the 
passw ord  w as entered  inc orrec tly )
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Programming Guidelines
� Use local variables instead of fields.

� Local variables are faster than class members.
� A void u nnecessary  m eth od calls.
� A void string  concatenation;  m ak e u se of 
S tring B u ffer instead.

� R eu se ( recy cle)  obj ects w h enever p ossible.
� M emory  is limited  and  g arbag e collecting  tak es 
time.

� Use m u lti-th reading  to k eep  th e M I D let 
resp onsive.
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Apache Ant
� xml b a s e d  b u i ld  t o o l u s i n g  J a v a
� e xt e n d e d  u s i n g  J a v a  c la s s e s
� A n t  I s  N o t  a  S c r i p t i n g  L a n g u a g e !

� h t t p : / / a n t . a p a c h e . o r g /
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Ant: Basic Example
<project default = " d i s t "  n am e= “ B u i l d F i l e "  b as edi r = " . " >
<des cri pti on >
B u i l d  f i l e  d e s c r i p t i o n . . .
</des cri pti on >

<!–- T h i s  i s  a  c o m m e n t .  -->
<property  locati on = " d i s t "  n am e = " d i s t " />
<property  fi le = " b u i l d . p r o p e r t i e s " />

<targ et n am e= " d i s t "  des cri pti on = " G e n e r a t e  t h e  d i s t r i b u t i o n . " >
. . .
</targ et>
</project>
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Ant: Properties File Example
# This file defines properties for an Ant m idlet b u ilder.   
# The properties c an b e c hang ed at ru n tim e b y  spec ify ing  
# new  v alu es on the ant c om m and line w ith the -D  sw itc h.
# F or ex am ple,  -D em u lator=D efau ltC olorP hone w ou ld req u est the 
# D efau lt C olor P hone instead of the M otorola i8 5 s.  
#
# $ I d:  b u ild. properties, v  1 . 2  2 0 0 3 / 0 4 / 0 1  0 4 : 2 6 : 1 8 finson E x p $

# L oc ation of the W ireless Toolk it installation.
wtk. h o m e  = c : / wtk1 0 4

# D efau lt em u lator.   C an b e any  v alid dev ic e as listed
# in the W TK 1 0 4 / w tk lib / dev ic es direc tory .   
e m u l a to r  = M o to r o l a _ i 8 5 s
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Ant: Properties
� <property name=“s rc ”  l oc ati on=“s ou rc e”  / >

� The name of the property.  Specified by “${s rc} ”  
in this  cas e.

� The directory v al u e that it repres ents  is  rel ativ e to 
the bas edir ( u nl es s  the l ocation is  abs ol u te) .

� <property name=“s rc ”  v al u e=“s ou rc e”  / >
� The v al u e s tays  as  “s ou rce” .

� <property f i l e=“b u i l d . properti es ” / >
� U s es  properties  l is ted in the g iv en fil e.
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Ant: Targets
� <target name=“A”>
� <target name=“B ” d ep end s =“A”>
� <target name=“C ” d ep end s =“A”>
� <target name=“C ” d ep end s =“A, C , B ”>
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Ant: F i l e s e ts
<fileset d ir = " $ { b a s e d i r } " c a sesen sitiv e = " y e s "  id = " d o c . f i l e s " >
<in c lu d e n a m e = " * * / * . t x t " / >
<ex c lu d e n a m e = " * * / * . z i p " / >
<ex c lu d e n a m e = " b u i l d . x m l " / >
<ex c lu d e n a m e = " t o t a l . t x t " / >

< / fileset>

� Collects the list of files matching the 
p r ov id ed  attr ib u tes and  giv es them the 
r efer ence p r ov id ed  b y  ‘ id ’ .
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Ant: P a th c o nv e r ts
<pathconvert paths ep = “  ”  property = “ f i l e s ”  ref i d = “ d o c . f i l e s ” / >

� makes a list of the files separated by 
spac es
� (Warning: If any of the paths have spaces, this will cause 
prob lem s! )

� refid =  fileset id
� property =  destin ation  id
� pathsep =  separation  strin g
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Ant: Executing Shell Programs
<exec execu t a b l e = " F : \A n t T e s t \c o l l e c t o r . a p p \c o l l e c t o r . e x e "  

d i r = " $ { b a s e d i r } " >
< a r g l i n e= " $ { b a s e d i r } / . . / t o t a l . t x t " />
< a r g l i n e= " $ { f i l e s } " />
</exec>

� runs collector.exe from ${b a sed i r}  w i th  
th e a rg uments p rov i d ed ma k es a  li st of 
th e fi les sep a ra ted  b y  sp a ces
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Ant: T a s k d e f s
<t a s k d e f n a m e =“w t k j a d ” c l a s s n a m e =“d e . p l e u m a n n . a n t e n n a . W t k J a d ”/>

� allows you to refer to the p lug i n  c lass 
W tk J ad  as wtk j ad  i n  your A n t b ui ld  fi le

� i n heri t task  c lasses from  
���������	�
������

�����
� file://C:/jakarta-an t-1 . 5 . 1 /d o c s /m an u al/ap i/in d ex . h tm l



CSE403: MIDlets and Ant 2 5

Other Tasks
� javac
� co p y ,  d e l e t e ,  m o ve ,  m k d i r
� z i p ,  u n z i p ,  jar ,  w ar

� It is possible to extract specific files from a zip file using a
patternset.

� m ai l
� for S M T P  email ( must not req uire a passw ord )

� w ai t f o r
� e ch o

CSE403: MIDlets and Ant 2 6

Ant from the prompt
� ant –b u i l d f i l e  b u i l d 4 0 3 . x m l  c l e an

� a b u i l d  f i l e  o f  b u i l d . x m l i s  d e f au l t
� ant r u n

f i l e tar g e t

tar g e t
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Unix Setup
� Ant Path

� /u s r /l o c a l /a n t /b i n
� W i r e l e s s  T o o l k i t Path

� /u s r /l o c a l /w t k -1 . 0 . 4
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Environment Variables
� ANT_HOME = c:\j a k a r t a -a n t -1 . 5 . 1
� J AV A_HOME = c:\j 2 s d k 1 . 4 . 1 _0 1
� P a t h  = % P ATH% ; % ANT_HOME% \b i n ; c:\w t k 1 0 4 \b i n ; % J AV A_HOME% \b i n

� Comments:
� Remember to avoid spaces in your target directory 
and f il e names!

� I f  your M I D l et does not run by sel ecting th e J A D  
f il e,  th en it does not count as rel ease w orth y.   
( F or ex ampl e,  running your M I D l et th rough  th e 
K T ool bar does not count as compl ete. )
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Homework Comments
� You are adding the “dist” target to the 
p rov ided build.x m l f il e.

� T he direc tory  struc ture,  $ { dist.dir} ,  and other 
v ariab l es are def ined in build.x m l.

� D on’ t f orget to ref er to the A nt w eb  site ( or 
A nt instal l ation doc s)  f or m ore task  
inf orm ation and ex am p l es.

� D on’ t f orget to send q uestions to either the 
em ail  l ist or al l  three of  us.
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MIDlets
� Free M I D l et  p ro g ra m s

� http://midlet.org/index2.j s p

� C a n n o n s : M E  ( m u l t i p l a y er g a m e)
� http://ga mes .ma c ros pa c e.c om/c a nnons me/


