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* Java™ 2 Platform, Micro Edition (J2ME™ Platform), at http://java.sun.com/j2me/
* CLDC and the K Virtual Machine (KVM), at http://java.sun.com/products/cldc/

» Mobile Information Device Profile (MIDP), at http://java.sun.com/products/midp/
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http://www.sun.com/software/communitysource/j 2me/cldc/
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http://btobshop.barnesandnobl e.com/booksearch/isbnlnquiry.asp?userid=1A9J834QM L R& mscssid=PEHD
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64XWM7WKIPXQVH2L RGGGOT6G79QF& btob=Y & isbn=0130669113& vm=& from=SWP279

* Instant Wireless Java™ with J2ME™ by Paul Tremblett, at

http://btobshop.barnesandnobl e.com/booksearch/isbnlnquiry.asp?userid=1A9J834QM L R& mscssid=PEHD
64XWM 7WKIPXQVH2L RGGGOT6G79QF& btob=Y & isbn=0072191759& vm=& from=SWP279

» Mobile Information Device Profile for Java™ 2 Micro Edition (J2ME): Professional Developer’s Guide
by C. Enrique Oritz, Eric Giguere, at

http://btobshop.barnesandnobl e.com/booksearch/isbnlnquiry.asp?userid=1A9J834QML R& mscssid=PEHD
64XWM 7WKIPXQVH2L RGGGOT6G79QF& btob=Y & isbn=0471034657& vm=& from=SWP279

* Forum Nokia Java Developer Section, at http://americas.forum.nokia.com/java/default.asp
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Search
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o
Note Command
. (label, screen type, and priority) , “<unparsable>"
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Class file obfuscation

MobileSet 3 Jouilder SE Enterprise
Jbuilder obfuscator RetroGuard v. 1.1
3
Note Implementation RetroGuard obfuscator MIDlet
Suite
, obfuscator
MDIP API
obfuscator MDllet Suite
MIDP APl (emptyapi.zip)
, obfscuator
emptyapi.zip Mobileset J2ME Wirelsess Toolkit , <Jbuilder
home>\j 2mewtk\wtklib SUN “Obfuscating a J2ME[tm] MIDlet
suite” page (http://wireless.java.sun.com/midp/questions/obfuscate/)
emptyapi.zip  Jbuilder obfscuator , Tools|Configure
Obfuscator Obfuscator , Add emptyapi.zip
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Building MIDP applications

Jbuilder MIDP
. 2ME
. Jouilder
Make Rebuild
1
2
(IDE)
® Make (Project|Make Project) import
/
, Make
® Rebuild (Project|Rebuilde Project)
import Make
® Run (Run|Run Project)
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Jbuilder , Jbuilder “How
Jouilder constructs paths”  “Where are my files?’
Jouilder , “Building Application with
Jouilder” “Compiling Java programs”
MIDP (JAD : JavaApplication
Descriptor) JAR VM .JAD JAR
MIDlet MIDlet
, JAR MIDlet
.JAD MIDlet suite MIDlet
Jbuilder MIDlet ,
MIDlet , MIDlet
, MIDlet suite MIDlet JAD
MIDlet
MIDlet
Jouilder Run
F9 ) MIDlet
, MIDlet Run
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handheld . ,
. J2SE
J2ME MIDP
MIDlet , ;
- . J2ME MIDP
, Record Management System(RMS)
RMS  MIDlet
MIDP . MIDlet
RMS
RMS javax.microedition.rms J2ME RMS
Mobileset ~ StockTracker RMS . Appendix B,
“Tutorial: StopWatch MIDIet” . MobileSet <JBuilder>/samples/Mabile
.RMS

» API documentation for the javax.microedition.rms package.

« “MIDP Database Programming using RMS: a Persistent Storage for

MIDlets’, at http://devel oper.java.sun.com/devel oper/technical Articles/wirel ess/midpdatabase/
* “Record Management System Basics’, in the 2ME Tech Tips at

http://devel oper.java.sun.com/devel oper/J2M ETechTips/2001/tt0220.html#ti p2
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« “Using Record Stores Efficiently”, at

http://devel oper.java.sun.com/devel oper/J2M ETechTips/2001/tt0319.html#tipl
 “Enumerating, Filtering and Sorting MIDP Record Rtores’, at

http://devel oper.java.sun.com/devel oper/J2M ETechTips/2001/tt0622. html#tip2
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MIDlets

MIDlet JAR JAR

manifest . Manifest MIDlet JAR

MIDlet

MIDlet

Builder”

JAR JAD(Java Application Descriptor)
MIDlet

JBUILDER Personal , Nokia JDK
.JAR JAD
8-2 “Archiving MIDlets from the command line”
Nokia JDK , JAR JAD J2ME Nokia
. 2ME Nokia Tools
Nokia
JBUILDER Professional Enterprise ,
Archive Builder
87  “Archiving MIDlets with the Archive

JAR

JBUILDER Archive Builder JAR ,

jar JAR , preverifier
JAR Manifest
“Deploying Java programs’ in Building Applications with JBuilder.

“About Java Archive Files (JAR)”  “About the Manifest file”
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MIDlet

Archive Builder JBUILDER ,
JBUILDER . , Nokia
, JBuilder Personal
8-16 “Archiving MIDlets with the Nokia
Developer’s Suitefor 2ME™”
1 JBUILDER
1 Project Properties Run|MIDlet Running Compile
A 2
2
3 1
2 jar manifest MIDlet manifest
3 JAR manifest m
jar JAR
4 JAR JAR
u jar
5 MIDlet MIDlet JAD
M anifest
jar JAR META-INF/MANIFEST.MF
manifest . manifest MIDlet
. MiDlets , MIDlet manifest
Example of a Manifest file which includes MIDlet attributes:
MIDlet Manifest
Manifest-Version: 1.0
MIDlet-Name: UIDemoMIDlet
MIDlet-1: UlDemoMidlet, /icons/ivanl con.png,
: IMOBILE-JBMOO1 T,
Maobile B Wy
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com.borland.JBuilder.samples.micro.uidemo.UlDemoMidl et
MIDlet-Icon: /icons/ivanl con.png

MIDlet-Version: 1.0

MIDlet-Vendor: Borland Software Corporation
MicroEdition-Configuration: CLDC-1.0
MicroEdition-Profile: MIDP-1.0

jar m JAR , manifest
, JAR jar
manifest
jar cmf manifest-addition jar-file input-file(s)
MIDlet
MIDlet manifest
MIDlet JAR manifest MIDlet name-value
Manifest MIDlet
: IMOBILE-JBMOO1 T,
Maobile BD Wy
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Required attributes

MIDlet-<n> The name, icon, and primary class of each MIDlet in the
MIDlet Suite. Enter one line for each MIDlet, with the
values separated by commas.

Hame Used to identify the MIDet to the user on
the displav. The name MIDlet-1 refers to the
first {and sometimes onlv) MIDlet in the JAR
file. Successive MIDlets are assigned
numbers incrementally, such as MIDlet-2,
MIDlet-3, and so on.

Lcon Name of the icon image (PNG) within the
JTAR file to display beside the name of the
MIDlet.

Clase The class name of the MIDlet. The class must

have a public constructor with no
arguments.

Optional attributes

MIDLet-Icon The name of the icon image (PNG) within the TAR file
used to represent the MIDlet Suite.

MIDlet-Description A description of the MIDlet.

MIDlet-Info-URL A URL that describes the MIDlet Suite further.

MIDlet-Data-Size The minimum number of bytes of persistent data
storage required on the device for the MIDlet to run.
The default if not specified is zero.

Required attributes

MIDl=k-Name The name of the MI1Dlet Suite that identifies the
MIDets to the user.

MIDlet-Version The version number of the MIDlet Suite in the format
smaiors <minors,<nicros The default micro revision
number is zero.

MIDlet-Vendor The organization providing the MIDlet Suite.

MicroEdition-Profile The name and version of the [2ZME profile required to
run the MIDlet Suite. The format must be in the format
NMIDP-1.0.

MicroEditon-Configuration The name and version of the J2ME configuration
required to run the MIDlet Suite. The format must be in
the format CLDC-1.0.

« “Understanding the Manifest”, at http://java.sun.com/docs/books/
tutorial/jar/basics/manifest.html
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* “Modifying a Manifest File", at http://java.sun.com/docs/books/

tutorial/jar/basics/mod.html

JBuilder JAR
JAR
1 CLASSPATH jar . jar -
version , Classpath
2 MiDlet MIDlet
MIDlet
3 <output path>
classes
MIDlet ( )
, JAR
JAR ;
u JAR JAR
. http://
java.sun.com/docs/books/tutorial/jar/basi cs/update.html “Updating a JAR”
4 MIDlet manifest . 8-2 “Creating the
manifest file’
5 jar
jar cmf manifest-addition jar-file input-file(s)
input-file(s) *
, MIDlet
1 MIDletTutirial
2 midletattributes manifest
3 JAR MIDletTutoria.jar
JAR
jar cmf midletattributes MIDletTutorial .jar *
« “Using JAR Files: The Basics’, from The Java Tutorial at http://
java.sun.com/docs/books/tutorial/jar/basics/index.html.
JBuilder JAD
: IMOBILE-JBMOO1 MDHIJiIE: AN
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JAD(Java Application Descriptor) JAR Jjad
. manifest MIDlet Suite MIDlet
JAD JAR MIDlet
JAD MIDlet set
manifest . MIDlet-Name, MIDlet-Vendor, MIDIlet-Version

manifest JAD
JAD manifest
MIDlet JAD

MIDlet-1: UIDemoMidlet, /icons/ivanl con.png,
com.borland.JBuilder.samples.micro.uidemo.UlDemoMidl et
MIDlet-Icon: /icons/ivanl con.png

MIDlet-Jar-Size: 32127

MIDlet-Jar-URL: Midp_UIDemo.jar

MIDlet-Name: UIDemoMIDlet

MIDlet-Vendor: Borland Software Corporation
MIDlet-Version: 1.0

JAD manifest
Manifest file which includes MIDlet attributes:”

JAD
JAD MIDlet

: IMOBILE-JBMO0O1 Mobile
—

8-3 “Exampleof a

. Manifest
MIDlet

Bor

, JAD
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Required attributes

MID1lek-Hame The name of the MIDlet Suite that identifies the
MIDlets to the user.

MIDlet-Versicn The version number of the MIDIet Suite in the
format major.minor.micro. The default micro
revision number is zero,

MIDlet-Vendor The organization providing the MIDlet Suite.
MID1let -Jar-URL The URL from which the JAR can be downloaded.
MIDlet-Jar-Size The size of the JAR file in bytes. (This information is

used by the application manager to determine if JAR
file can be downloaded to the device.)

MIDlet-<n> The name, icon, and primary class of each MIDlet in
the MIDlet Suite. Enter one line for each MIDlet,
with the values separated by commas.

Name Used to identify the MIDlet to the user on
the display. The name MIDlet-1 refers to
the first (and sometimes only) MIDlet in
the TAR File. Successive MIDlets are
assigned numbers incrementally, such as
MIDet-2, MIDet-3, and so on.

Icon Name of the icon image (PNG) within the
JAR file to display beside the name of the
MIDet.

Class The class name of the MIDlet. The class

must have a public constructor with no
arguments.

Optional attributes

MIDlet-Icon The name of the icon image (PNG) within the TAR
file used to represent the MIDlet Suite.

MIDlet-Description A description of the MIDet.

MIDlet-Info-URL A URL that describes the MIDlet Suite further.

MIDlet-Data-Size The minimum number of bytes of persistent data
storage required on the device for the MIDlet to run.
If not specified, the default is zero.

[MIDlet specific attributes) Attributes not starting with “MIDlet-" that are

related to specific MIDlets.

Archive Builder MIDlets

The Archive Builder isafeature of JBuilder Professional and Enterprise.
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Archive Builder

JBuilder Archive Builder JAR,

. Archive Builder

JBuilder Professional

Enterprise
JAD
MIDlets

manifest

JAR
JAR

manifest

JAD(Java Application Descriptor)

JBuilder Archive Builder . MIDlet
MIDlet ,
MIDlet
Archive Builder ,
. Archive Builder
, Archive Builder
1 Archive Builder JBuilder Wizards|Archive Builder
Figure 8.1 Archive Builder, Step 1
@ Aichive Builde - Step 1 of 8
Select an archie hye
The unigue characieristica oTthe selected arch e Bie ara
disglavad bolov.
Archie ;| MDDt -
DasCription
archives are usedto build MiDiet Sutes. They generate
3 JARTile and 3K accompamang JL0 (s Lpplication
DEscriptor) e,
Do mems | [ mesh | camcel | e
21 Archive Type MIDlet manifest  JAD
JAR MIDlet Suite
JAD JAR manifest
) Finish
: Y £
: IMOBILE-JBMO0OO1 < T, s IAMAA
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32 Next
Figure 8.2 Archive Builder, Step 2

@ Aichive Builder - Step 2 of 8

o change archiving setinge st any lime by bringing up the propsries
¢ dialog frarntha anchive node's conted manu.

Specify the hle to he created by e archmang process

Tra wizard will use the seflinga onthis and subsequent pages o
cragle & naw project node that rapasanis the amhivind process. Yau

Type:  EADIEt

Hame: [MID] 2 Tutorial |

Fllos MM DOWS 8D 0 jectStopisate iStopeuate Jar | | = |

AR |G DOWE D e a A S e Jad | = |
[#] Compress the contents of the archive

¥ Mlways crate archiae whon building the project

<Back || Mest> | peish || camcel | Hel
42 MIDlet Suite
5 JAR JAD ,
JAR . JBuilder
JAR » JAR JAD
JAD JAD
, JAD
URL
6 Compress The Contents Of The Archive
, JAR
Archive JAR
-y =
: IMOBILE-JBMOO1 - s SAMAA
Mobile ¢

MIDlet-Jar-
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Help
73 Next
Figure 8.3 Archive Builder, Step 3

.I":_T'_; Aichive Builder - Step 3 of 8

i—

8 outpath
Add Classes Add Files

94 Next
Figure 8.4 Archive Builder, Step 4

'r-|\- Auchive Builder - Step 4 of 8
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115 Next
Figure 8.5 Archive Builder, Step 5

STy e requined Ao Tor this M0 S

Tre narne, wergion and wendor felds are ueed o defing the MICIel Guite. The
MR nriodle and configuration define the target MIGE and CLDC.

Hame: [T gt Tustoral |
Marsion: [1.0 |
Wanidor: |Mr‘-'endu:-r |
Brofile: [MICF-A.0 |

I

Cofiguratione |CLOC-1.0

< Hack Mext= | | Fmish | Cancel | el |

125 MIDlet Suite
Version, Profile Configuration

Version: <mgjor>.<minor>.<micro> (For example 1.0)

Profile: <profile-major>.<minor>.<micro> (For example MIDP-1.0)
Configuration: <configuration-major>.<minor>.<micro> (For example
CLDC-1.0)

136 Next
Figure 8.6 Archive Builder, Step 6
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@ fuchive Builder - Gtep G of B E I

Specity the optional athributes for this MIDKET Surte

Frovida adddional irfommation aboul your MICIet Suita with thesa optional
attributes. These afiibutes cam be saved In JA0MIe, AR Man festfile, o

bolh

o HT'

At e Tl
[ D) o JAR M
[ <D atily
1 JAR Manifest anhs

<mack | meo> | [ wsn || cacs | e |

-
-

—
— |
s

14 6 MIDlet Suite
Help . Install-Notify Delete-Confirm
OTA
(Over The Air) Provisioning . MIDlet JAD JAR manifest
157 Next

Figure 8.7 Archive Builder, Step 7

@ Fuchive Builder - Step 7 of §

Speciy the name attribames for this MIDIet Suhe

Fillin the following listio daline the name, icon, and main class ol the

MiOlat
MIDI=t .
M=tz
[AIINE Erit...
R
T Ll
e Dt

< | ons | [ ]| cmce [ e |
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16 7 MIDlet Suite

Archive Builder

MIDlet
MIDlet
MIDlet
MIDlet-n manifest  JAD
MIDlet
1 MIDlet
2 MiIDlet-n

MIDlet , MIDlet-n

MIDlet

Name class MIDIet-n

Suite MIDlet

Suite MIDlet JAR

Edit

Figure 8.8 Archive Builder, MIDIlet-n Attributes dialog box

@ MID bet-ru A btniboules

Marme: MIDiet!

ICon:

Clags:  midiefiuborial kDI

O Cancel
3 MIDlet MIDlet MIDlet
4 |con MIDlet PNG(.png)
MIDlet
5 Class . MIDlet -
midlettutorial.MIDlet1). Archive Builder path/class
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@ Select Main Class for MIDIel

Class mames Fnil:lﬂlljuiﬂmi -
B g com
&Tﬂ|m
gy javax
G kdp
F |l midletutarial
&y Displayablet
&5 MIDIst
ok | Cancel | el
6 MIDlet-n OK
7 MIDlet Suite MIDlet MIDlet Name Class
MIDlet
Add , MIDlet-n Name, Icon Class
OK
MIDlet MIDlet Suite
MIDlet
MIDlet Suite MIDlet Remove
MIDlet
7 MIDlet JAD manifest ,
MIDlet
, Move Up Move down
17 8 Next
Figure 8.10 Archive Builder, Step 8
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@ fuchive Builder - Step 0 of B

Speciyihe parameter attribubes for this MiDket Sume

IFtha default runtime has the dasired paramatar sfiribules, than use the
B Nr=toption. Otherdise, use the second oplioh and A1 in the parameatar
A alributas.

Ll the parameters speciied inthe detaut rutitne
W Lkse the parameters specified helow

MID|et parameters:
Parametar | Walua

< Back HEs | Cancel | Hedp |

18
MIDlet
. . Run|Configurations
Project|Project Properties Run|MIDlet

Add )
19 Finish
20

MIDlet Tutoria , JAR
JAD

= Wil Dt Tutorial jo
&= il rriclatiotorial
[ MIDIet Tutorial 0 kybas)
&y Displayshle! java
sy WDt java
& pilDlatTutori Al

1
1 el el

Rebuild

. _ Y A VG
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MIDlet Tutorial
MIDletTutorid.jad

MIDlet Tutorial

(5] MIDatTUtarial jpx
@ 1 midiettutorisl
@ & MIDiet Tutonal (2,151 ytes)
o) WD letTutorial jar
B WD letTutorial jad
%y Displayahlel java
o MIDletl java
A Dl efTuta izl kil

MIDletTutorial.jar

MIDletTutorial .jar

content manifest
MIDlet structure
JAR
@ JBunlder - T WIMDODW SSAbpropct/MID st T ubonal/MIDI =T wlonal. jar !E[E |
Fie Edil Search Wiew Project Run Team WWizards Tools Window Help
DES-RDE@PS o -2l L AR 2B @e-F-
@ - ==
@00 & T - [ Displayablel ) MDiet Tutorial |
E;D:EE;;TJEF Hanafest—Yerzion: 1.0
TIIlet-Mane: MIPles Tunarial
B wiDiet Tutarial (2151 bytes) | ol )y eel ., midlettutorial NTBletl
%::g:“?":’:‘:“:'!“; TIDlet-Yersion: 1,0.0
2 ACTUlOR Al j MIDlet-Vendar: Borlamd
by Lizpiayablet Jav PLcroEdition-Conriguracion: ClDC-L. 0
MIDIEd1 java FirroEdition-Frofila: HIDF-1.0
D WioIaTuinal jar
P[5 WETAIMF
=) MAMIFEET MF A JIE
@ 5] midiettonal [ MANIFEST.MF Apr 29, 2001 1:01 PM 217 bytes
| content | History |
Bulld Succesdel. Bulld 1ok 5 S2comis.
MIDletTutorial.jad JAD
manifest . JAD
JAR JAR ,
i
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L) JBuilder - C:MwIH D05 Fjbproject/ MIDlet Tul onialMID LT uboial. jad

File Edit Search Wiew Project Bun Team Wizards Tools Window Help

DS - @G -
R

(o] bID et Tudorial jas

@0 = e - [ Displayable] /o WDkt Twlorial 1 WDkt Tutonal |

ST T ETEEET IFER-E

o i midlethrorial MIDlet-Tac-Fize: ZE0%

@ B wiiblet Tutodal 13,151 byies) AIDlec-Tar-ORL: MIDletTutorial.jar
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Chapter 1 O

JBUILDER

<JBuilder>\samples\Mabil e\ MIDP

MobileSet
JBUILDER

JDK ,
JDK

JBUILDER MIDP

MIDlet

JBUILDER  JDK

MIDlet
1 File|Open Project.
2 <JBuilder>\samples\Mabile
3
4 Project|Project Properties ,
, MIDlet

Paths

Project Properties

5 Run |/
Micro Run E‘f

JAD

JDK
MIDP/CLDC JDK

MIDlet .java

JAD
1 FilelOpen

: IMOBILE-JBMO0O1 Mobile
—

AN
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2 <JBuilder>\samples\Mobile

3 (ipx)
4 Project|Project Properties , Paths JDK
, MIDlet MIDP/CLDC JDK
Project Properties
5Run New
Edit . Runtime properties
6 Runtime properties Run MIDlet
7JAD
8 JAD OK
90K Project properties
10 Run k’
JAD , JAD
Micro Run & . JAD

Add Files/Package i

'r: MEiibdisr 7 - IO Wialchir T s aimple s Tahile SStock Tradker S0 eck Tracker, jjpo

e Edn Search Vew Project Bun Team Wizards Joots Wndow Help

DSE-REO - ~mmi M ~[wwuh
RN RS 21 T R
B & 1 3 ssockTrackes jpo .

m SckTracker |px
= @ ~Froject Sounes
= . earn. barland jbidlder samples. micrd. slocks
& i com.borland jbuilder. samples micro, siocks
¢ B stockTracker
E StoekTratker jar
i EtockTracker jad|
& swckTracker b guan
Opeiny N HEw Browser
b A Fles | Packages...
B Remove from Project
Rename “SiockTracker jail”...
|| Newe Foldar,.
= Clase Project “StockTrackes jpc
Dzt “Siock Tracker. jad™
Propeflies...

hmmmﬁunmwmmmnmmmw

MIDlet

) = % .
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MIDlet

HelloWorld

The Hello World Hello World MIDlet
HelloworldMidlet  Main MIDlet . MIDlet
HellowWorldForm HelloWorld

<JBuilder home>\samples\Mobile\HelloWorld
<JBuilder home>\samples\Mobile\HelloWorld\
HellowWorld.jpx

MIDP Ul Demo
MIDP Ul MIDP API Ul

MIDP Ul
* Canvas: MIDP AP

« Labdl:

 DateField: DateField .. Date Only, Time Only,
Date/Time.
e Alert: aert . Alert
.5 Alert
(modal) Alert

* ChoiceGroup: ChoiceGroup . explicit (

) multiple( ) ( )

ChoiceGroups . MIDP API
ChoiceGroup
ChoiceGroup Setter

* Gauge: MIDP gauges . interactive

non-interactive MIDP API Gauge

: IMOBILE-JBMO0OO1 Mobile BJ AN
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Gauge setter

* Imagel tem: PNG (.png)
e List: List . explicit ( ),
implicit ( ), multiple
( ). ChoiceGroup
MIDP API
List : List
Setter
» TextBox:
* TextField: /
TextField
e Ticker: . Screen
List, Form, Alert, TextBox

UlIDemoMidlet Main MIDlet MIDlet UlIDemoL.ist

<JBuilder home>\samples\Mobile\Midp_UIDemo
<JBuilder home>\samples\Mobile\Midp_UIDemo\
Midp_UIDemo.jpx

Stock Tracker

The Stock Tracker stock tracker

* MIDlet MIDP Record Management System (RMS)

StockTracker.java MIDlet
RMS
StockTrackerDisplay.java MIDlet's

ticker

: IMOBILE-JBMO0OO1 Mobile BJ AN
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StockList.java

AddStock.java, DeleteStocks.java, SetOptions.java

StockTracker

Displayable

<JBuilder home>\samples\Mohile\
<JBuilder home>\samples\Mobile\

StockTracker\Stock Tracker.jpx

Stop Watch

Stop Watch
e Canvas

e Canvas

* MIDlet

Displayable

* Record Management Store (RMS)

StopWatch.jpx

M obileBook Stor e

<JBuilder home>\samples\Mabile\StopWatch,
<JBuilder home>\samples\M obile\StopWatch\

Overview
MobileBookStore
/
J2ME

J2ME
JavaBean
EJB

Description
MobileBookStore
J2ME
BookStore.jpx

: IMOBILE-JBMO0O1

J2ME , 2EE
MIDP J2EE
Java HTTP Java
EJB EJB
JDBC API
ISBN
JBuilder
BookStoreJ2M EClient.jpx JPEE

Mobile
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MIDlet (cell phone)

ISBN
MIDlet HttpConnection MobileBookStore
updatel nStock InStock
Borland Enterprise Server BES
EJB JavaBean
Running the M obileBook Store sample
MobileBookStore
Configuring and running the server
Borland Enterprise Server 5.0.2 JBuilder7
BES
JBuilder7 Enterpirse Edition
1 Tools|Configure Server... . Borland Enterprise Server 5.0.2
Note JBuilder BES JBuilder
Borland Enterprise Server 5.0.2 project
properties server configuration refrash
a Project | Project Properties
b Server
¢ Single server for all servicesin project server selected
d Edit or Select Server Borland Enterprise Server AppServer Edition5.0.2
Enable Server OK
e Project Properties OK
Visibroker Smart Agent 14000
Tools|Enterprise Setup CORBA
SmartAgent
2 Borland Enterprise Server Management Agent . (Tools|
Borland Enterprise Server Management Agent.)
: IMOBILE-JBMOO1 T,
Maobile B Wy
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3 Run Configuration

a Run|Configurations

b Runtime Properties Run Edit
Server
¢ VM parameter -Dvbroker.agent.port
15000 VM parameter

-Dvbroker.agent.port=15000

d database URL
MobileBookStore (Bookstore.jds).
1 JBuilder7 EJB module (bookstore)
2 JDBC 1 DataSource
3 data source definition (DataSource)
4 URL

Bookstore.jds <JBuilder home>\samples\Mobile\
MobileBookStore\BookStore
4 JBuilder Run BookStoreServer

JBuilder
“HTTP Status 500 - No Context configured
to process this request,”
Refresh
BookStoreServelet.java Web
Run using “BookStoreServer.”
, MobileBookStore J2ME

Running the client program
1 <JBuilder home>\Samples\M obile\M obileBook Store\Book StoreJ2M EClient
BookStoreJ2MEClient.jpx

2 JDK J2ME MIDP/CLDC JDK

Project|Project Properties Path
Note J2ME MIDP/CLDC JDK “Setting up aJDK” on
page 3-2.

3 Run|Configuration

: IMOBILE-JBMO0OO1 Mobile BJ AN
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4 Runtime Properties Run Edit

Main Class com.borland.samples.micro.
mobilebookstore.bookstoreJ2M Eclient.Book StoreM I Dl et Main
( JAD BookStoreJ2MEClient.jad
)
5 Run BookStoreJ2M EClient
html
<JBuilder

home>\samples\M obile\M obileBook Store.

» <JBuilder home>\samples\M aobile\M obileBook Store\Book Store\Book Store.jpx
» <JBuilder home>\samples\M obile\M obileBook Store\Book StoreJ2M EClient\
BookStoreJ2MEClient.jpx.
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Appendix A

Tutorial : Creating and testing M1Dlets

JBuilder (
, . , MIDP ) MIDlet
MIDlet . MIDlet , JBuilder
MIDlet
Note ul
First : MIDlet
1. Project
HTML
2. MIDlet MIDlet . MIDlet MIDlet
Displayable
3. MIDP
4,
5. MIDlet
Second : MIDlet ,
archive archive JAR  JAD ,
JAD MIDlet suite
1. MIDlet
2. MIDlet
3. MIDlet
4. MIDlet suite  archive
5.JAD
: IMOBILE-JBMOO0O1 r T,
Mobile BD WA
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Important

JDK , JBuilder

) 3-2 JDK
JBuilder MIDlet
Note MDlet
1. File | New Project
2. “MIDletTutoria”
3. “Generate project notes
file’

x|
Select name and templste Tor your nesy Mualides project

Enéar a name for your project and the path o the dinectorswhare #1s 1o be sawd,
‘fou can oplionaity chonse an ewsing pojec] a5 a lemplate for e rial derault
wEliBg uded ir his waZand.

Mame:  MIDIeMutoris Troe: |ip= =)
Direclony: PuBF‘rm:n‘HlDl:lTumrul ﬂ - |
Template: ||,D=I'au|lp|l:|ec|l ﬂ - |

[~ Gersrate project notes dle

||:|E-1-| Emmlcamall Het-|

4. Next
5. Step 2

: - = N . ik
: IMOBILE-JBMOO1 M-Dh"E - AN
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vt ios =
e
prepupamonmrans =
T —

CoABPmjeciwIDielTulorialn
& | DEPmiactWMID I Tutoriaites

6. JDK JBuilder

JDK JDK
7. Next

8. Step 3

0. Finish

, MIDletTutorial .jpx
MIDletTutoria .html ( 1

. _ Y
- IMOBILE-JBMO001 Mobile éi]lw\,@
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orial Sarmple
WIDIEL In Jauider]]

bl ic] 2002

MIDletl
MIDlet
1. File| New Object
2. Micro MIDlet MIDlet

Micro Object MIDP/CLDC JDK
.(CH3 )

. _ Y
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€D Object Gallery

e
Mew | Praject] wEn[ ML | CORBA| Enterprige | Test | Weh Serices
=
=
MiDlet  MIDP Displayable
(8], Cancel Help
3.Sep 1 MIDlet MIDlet1 “Generate
Header ComMent” Next
4. Step 2 Displayablel , “My First MIDlet”
MIDlet
x|

Enter Displayahle class details

Fill in the following fields to define the Displayable class far your
MIDIet. Once created, this Displayable class can be customized
using the MIDP designer.

Class: IDispIaﬁ,rahIm

Title: Iruh,r First MIDIet

Displavable type: |java}{.micrueditinn.lcdui.Fnrm

=
=

Command handling: |Interface implementation

=none=

Interface implementation

Standard adapter
Anonymous adapter

= Back | Next = Finish Cancel | Help |
. _ o~ |
: IMOBILE-JBMOO1 < B AN
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Displayable  type

javax.microedition.lcdui.form

Displayable  type
. 2ME
Form, Canvas, List, TextBox

. Form
Displayable type  Form . Next
5. Step3 Create a runtime
configuration
MDlletl . MIDlet

Building Application with JBuilder “Setting Runtime Configuration”

@ MiDlet

Define MIDIet configuration

Fill in the following fields to quickly define and create a new MIDIet
canfiguration.

[w Create a runtime canfiguration

MNarne: [iDIet1

Ease configuration: |n|:| MIDIet configurations ;|

Finish Cancel | Help |
6. Finish
MIDletTutorial JBuilder7
Displayablel
Displayablel
- IMOBILE-JBMO001 < T, ¢
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1) JBuildes T

J LB Frajec Lt I0%E T oo Al s i clli o ol 00 S| B, e -lnl £|
File Edil Search Wiew Pmjetf Run Team Wizards Tools Window Help
DS E-ME P ~mB o Mo EEE Y IET

H:]F'E"h'llvi- - @

B3 g F 5w, - | X& n|:muu1|
1] WD b il jp peblic class Displayablel extends Form implements Cous o
+ e l|’.'I'l:I|lElI:-1 EFIIJH-E’ SErCon=truct the displeysable)
¥ ; "D“I'”";“"-""'u:";' public Displaysblel(] (
] & HIEIIJB?:?.—-'-; Fi swper ("Hy First MIDlec™);
Ley |
zzHE 3 SHSREEED
|
= catch (Exception o) |
£l ?Tﬂ Do e.printSesckTrace ) —
+ Jdavadoc Cordlicls }
T |k Imports A E ™ E |E
=i @ Displayabled !
% Form
i h CommandListener FErComponent inltializacion® s
% Displayablat private woid jbInic)) Choows Exceprion | -
% comrmandAction]Cormmi _H
g binit] 4l | a
Dizplayablal java | 3|7 [Tinzen
T | ] | source [Design] Bean] UsL] Doc | Histoy|
[Build succeaded with 2 files bul. Bwid took 4 saconds.
7. SaveAll
MIDletl
MIDlet Form
Displayablel
MIDP Form
Form
Java , MIDP , Layout manager
&
Form swap
MIDlet Stringltem, DateField,
Ticker
Displayablel «
Diaplayablel.java )
1. MIDP Displayablel Design
r -l |
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sro/mid ketutnnial /Tisplayable], jaa =] |

Euu Edl Search '_mw gnmt ﬂl.rrl rn;rn Wigards Tools Window  Help

DEE-IEds|- ~mm@ 3 M B YT
Gl b rE-tp- @l - = *|ﬁ
Bl 3 5 E WDt « | %/ Deptapstien |
1 MIDIeMulorsl o |_ m[mm| Swing | Swing Contisiners | DataBypress | doe <1+ ]
4 il <Froject Bource=
# E idlemutoriad % Q; Ill@@l-_ |
[Cizplarable! javal - -
o MIDIET java —'m
kar
a
¥ roidietnosial Displaablad
= _ I MIDP Elemenis
=i |
i
BMeniy
1 Dela ALcess
iner
«| Progedies
Eﬂumilngalgn Bsan | LML | Doc | Hishory
[Eeed 1 mosined fles.
MIDP , MIDP MIDP UI
Form MIDP MIDP Element
“this’
2. MIDP

Stringltem, Datefield, Ticker

x| %y Displayahle] |

['\Xs MICP IMIDP Screens | Swing | Swing Containers | DetaExpress | dbf:j i
N

|
Javax.microedition lcdui DateField |name this |
lirLear

Stringltem

“Hello World” Stringltem

. _ Y L e
{IMOBILE-JBMOOL  \\ =5 AN
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1. MIDP Stringltem , Form

, Form Stringltem
“this’ Form Stringltem
2. Inspector Stringlteml Text Hello World Enter
, Stringlteml1 “Hello World”

sro/mid ketutnnial /Tisplayable], jaa =] |

En Edl Search  View gnmt ﬂl.rrl Ti]rrl Wizards  Tools Window Help
DEE - IEPS|- ~mm@ 3 M B YT
Al L.
g.,: & :| @mm . xl&mhq
w ______ I_mlmmlmulmmlwmlu&_*u
4 ofroject Eouce =
-l ridiefubiorial % Q)dl@@T.-. |

& Dizplayablel java I ;

& MIDIet s Fiello Werkd premp—

labed
Hello Worid

3 midletioceial Dintaabla
= __ I MIDF Elements

= ml ks

s tringilermii |
]
_IMenu
Diarla ALcess
_ 1 er
Froparies
Eﬂumilnualgn Bsan | LML | Doc | Hishory
iz
3. Source
JBuilder
package midlettutorial;

import javax.microedition.lcdui.*;

public class Displayablel extends Form implements CommandListener {
Stringltem stringlteml;

. _ Y & e
{IMOBILE-JBMOOL  \\ =5 AN

R rland - xpert



[**Construct the displayable*/
public Displayablel() {
super("Displayable Title");
try {
jbinit();
}
catch(Exception €) {
e.printStack Trace();

[** Component initialization*/

private void jbInit() throws Exception {
/I set up this Displayable to listen to command events
stringlteml = new Stringltem("", "");
stringlteml.setText("Hello World");
setCommandL istener(this);
// add the Exit command
addCommand(new Command("Exit", Command.EXIT, 1));
this.append(stringlteml);

/**Handle command events*/
public void commandA ction(Command command, Displayable displayable) {
[** @todo Add command handling code */
if (command.getCommandType() == Command.EXIT) {
I/ stop the MIDlet
MIDlet2.quitApp();

: IMOBILE-JBMO0OO1 Mobile BJ AN
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DateField

DateField , Stringltem
1 DateField Form
2. Stringltem DateField
sro/mid ketutnnial /Tisplayable], jaa =] |
Ellt Edl ﬂw:h Wi grumt ﬂun Tqrr- Wigarnds  Tonls Window  Help
DEE-IHPs| = @y M B YT
B b B ota-|dl- - |

B & 5 FWDet - nl.&mml

:5]_ I_ ﬂlwmlmlmmlmlu&;ﬁl

@ o s (D dﬂ@@t--

& Dizplayablel java

ol MIDIET java

02-08-14

airingieri

Hedo feorid (st

Hiedla vcrid]

3 midietacrial Displaablel
El MIDF Elamants
= a=ll FiE
7 dataFigid
@@
Jui
__IMani
| Dala Arcess
I CAner

Eﬂumilnualgn Bsan | LML | Doc | Hishory

Froparies

this

DateField  Stringltem

Ticker
“ [ Ticker
Stringltem, DasteField
Ticker Stringltem, DateField Form . Ticker
: IMOBILE-JBM001 < T, AN
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Ticker  Display

Ticker

Tickerl String

- WD Tusorialfsre fmidlettuto il Tisplayable ], javs =18 x|
EI' E‘“ Search Wiew Froject Bun Team Wigaeds Tools Windos  Help
DEE- IS~ ~mmE ¥ AT 1% W R -
Gl b~ - te-
B3 D E o - | i Dupsatien |
ia I_“|ﬂmﬂ|mlmmlm|*¢_+u
3 i <Froject Bource=

&

i ridietutorial { % Q)l.ll@@[_-

& Dizplayablel java I
& MIDIEN v

3 midietacrial Displaablel

=

| MIDIF Elamsnts
=l Fis
7 dataFigidl
= glringiem
R cher |
Ll
__|Menu
_ I Dala Arcess
I onEr i

02-08-14 [

Hedo feorid

[ S0 oot [ ] owi] o] oy

this Inspector ticker

tickerl

this.setTicker(tickerl);

Displayablel Ticker
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Appendix B

Tutorial: StopWatch MIDlet

StopWatch J2ME MIDP
Canvas , ) ; )
Displayable MIDlet
Displayable
RMS
8
. 1 StopWwatch MIDlet MainMenu Displayable MIDlet
Project MIDlet

. 2 StopWatch MainMenu Displayble
. 3 MiDlet  StopWatchDisply Displayble ,

Stopwatch
. 4 Canvas stopwatch
. 6 Options Displayable , Stopwatch

Displayable  Main Menu

. 7 Options
. 8 RMS stopwatch ,
StopWatch MIDlet 4
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1 StopWatch.java MIDlet

2 MainMenu.java Displayable

3 StopWatchDisplay.java  stopwatch Displayable

4 Optionsjava Displayable
Display the StopWyatch Display Canvas
Stopvwatch [StopvatchDisplay java)

Stopiatch MIDIet
[Stopatch java) Shawy the . .
hain Menuy —s-i Mal_n Menu_Llst [at————Shiowy the Main Menu
. [Maintdenu java)
handles saving and SCreen
loading user options
Showy the: Options Screen
Options screen ’ [Options jawva)
StopWatch MIDlet JBuilder\samples\M obil e\Stopwatch\
. MobileSet , 10-1
“Running MIDP samplesin JBuilder”
MIDlet
Sun 2ME
Wireless Toolket , DefaultColorPhone

e
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StopWatch JavaDoc

, JBuilder7 StopWatch ,
Jjava ,
Doc
1: MIDlet
1 : MIDlet
JBuilder MIDlet
. JBuilder MIDlet

1 File]New Project
2 StopWatch

Select name and template for your news JBvilder project

Enler a rname Toryour groje cland the path tothe director e ens itis to be saded viou

can opllionally choo Ee an exising projactas & 1emplsie mrthe inltal detault valles
uzad inthis wizard.

Harme; |S|nn'ﬂla|ch| |I}me: |m -
BIFECHOn: [CoAMINDUWS JBRrOject Stopvatch (]~
Template: ||;Duatpmjeu:|;| v|

[_] Generate project notes file

| = Back | | et > | | Finish | | Cancel Help
Next
R _ - |
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3 DK dlipse
JDK

, MIDlet MIDP/CLDC

€D Project Wizard - Step 2 of 3 x|

e Specify project paths

[5[o° |
Edit the paths and settings here to help define your new project. These and other properies can
he changed after the project is created.

dOkK: lJEME Wireless Toolkit 1.0.4

Qutput path: |D:IJEIPrDjectratnpWatchiclasses Selecta diﬂ’erentJDK|

Backup path: ID:IJEIPrDjectfﬂtn patchibak

Warking directory: |D:I._IEIF'rDjectf8m patch

|

Bnurcel Dcu:umentatinn' Reguired Libraties

Default| Test Path Add...
[5 | D:JBProjectStopyatchisre
& & | DJBProject'Stopyatchitest Edit...
Rermove
fil G Ll
Miove Doy
= Back | Finish Cancel Help
Next
4 Finish
StopWatch.jpx
AppBrowser Project
2 : MIDlet
, MIDlet MIDlet
1 File|New Micro
2MIDlet
3 MIDlet (MIDlet1) StopWatch
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Fill in e fallowing fields (o queckly define and creale a new MIDIet
The MIDIet will corsist ol & main MIClet class and & Displayabla
class thatyou can cusiomize ysing the MIOF designar,

Package: [stogwatch =]
Class  [StopWalch

[ Gemerata hamder commants

- Eack | ﬂml'lA Finish | Cantel | Help
4 Displayable MainMenu StopWatch Menu
5 Displayable javax.microedition.Icdui.List
6 Command Handling Interface Implementation

commandListener
adapter
7 Next 3
Finish

Create a Runtime Configuration

. _ _— -
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Enter Displnvalie class detads

Fill In The Tolawing Salds fo define the Displayable clase far your

MIDIet Once created, fis Displayabie class can be customized
uging the MIDP designes.

Class: |hlal1!|'|enu

Title: [Stopiiatcn Meny

= Back I M= l\Jl Einish Cancel | Help |

0 B0 e Wizaed -

Define MEled configuration

Fill in She following Salds fo quicsly define and cneala a new MIDIet
consguration.

[+ Creata s mntime configurstion

Mame: WDt

BasE car s Ir:l I eonngualions _;I

E_*E'“kj hiEwt I| Finish I_:l Cancel | Help |

: IMOBILE-JBMOO1

- . ik
Mobile V-
R rlandxpert




MIDlet StopWatch.java MIDlet
MainMenu.java Displayable

EH Stoptatehjp
- @l =Project Source=
- {8 stopwatch
-y MainMenu java
- iy StopWatch jave

MainMenu Source View
2: MainM enu
MainMenu.java javax.microedition.lcdui.List StopWatch MIDlet
MainMenu
- Run StopWatch : StopWatchDisplay
- Options : Option

1 : MainMent
MIDlet

1 (public class MainMenu extends List implements CommandListener {}

2
Il These are our menu choices that will bein our List.
private static final String[] MENU_CHOICES = new String[2];
static {
MENU_CHOICES[0] = "Run StopWatch'";
MENU_CHOICES[1] = "Options";
b
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: MainMenu

StopWatchDisplay

Il StopWatch screen. (the screen that displays the actual stopwatch time).
private StopWatchDisplay stopWatchDisplay = new StopWatchDisplay(this);

Options
super ()
, supe ()
. MainMenu super()
super(" StopWatchMenu”, List.IMPLICIT);
Il Create anew List containing our defined menu choices. We will title
I/ our list " StopWatch Menu".
super("StopWatch Menu", // List title.
List.IMPLICIT, // List type.
MENU_CHOICES, // Our defined array of menu choices.
null); // Images. (we're not including any images).
: commandAction()
MIDlet jbinit() EXIT ,
commandAction() EXIT MIDlet
commandAction()
Exit
, actionCommand()
/** Handle command events*/
public void commandA ction(Command command, Displayable displayable) {
[** @todo Add command handling code */
: IMOBILE-JBMOO1 T,
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if (command.getCommandType() == Command.EXIT) {
/ stop the MIDlet
StopWatch.quitApp();

/**

* <p>Handle command events.</p>
* @param command a Command object identifying the command
* @param displayable the Displayable on which this event has occurred
*/
public void commandA ction(Command command, Displayable displayable) {
/I First, get the type of command that was just received.
int commandType = command.getCommandType();
/I Now perform an action based on the type of command received.
if (commandType == Command.EXIT) {
/I We just received the EXIT command (user just pressed EXIT), so quit
/I the MIDlet.
StopWatch.quitApp();
}
ese{
/I User must have selected one of the menu items. Find out what is
/I selected and display the appropriate screen.
String selecteditem = getString(getSel ectedindex());
if (selectedltem.equals(MENU_CHOICES[Q])) {
/I Show the StopWatch screen.

Display.getDisplay(StopWatch.instance).setCurrent(stopWatchDisplay);

: destroy()

MIDlet
null . ManMenu (
) , destroy()
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[x
* <p>Releases references. Used when quitting the MIDlet to make sure that
* al variable references are null.</p>
*/
void destroy() {

stopWatchDisplay.destroy();

stopWatchDisplay = null;

}
3: stopwatch
StopWatchDisplay Displayable
Run StopWatch MENU_CHOICES[0]

MainMenu
1 ) Displayable

StopWatchDisplay MIDP Displayable

MIDlet

1 FileNew Micro

MIDP Displayable
2 Displayable StopWatchDisplay
3 Disgplayable StopWatch

4 Displayable
javax.microedition.lcdui.Canvas
5 Command Handling Interface Implementation
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@ MID P Dizplayable Wizand

Enter Displayable class details

I the Tolloesing Meld 3 10 defne he Displaya ble class 1or your
WIDl el Once creatad, this Displayable class can ba customized
uzing the MIDF designs

Hackane:; stopwalch -

Class: StaplaratehDis play

Tl Si0patch

- Displayable pe: | [avas oot couLC ameas -

Comttand handling: | interface implementation -

[[] Generate heatder commetts

0K Cancel | | Help

StopWatchDisplay.java

. StopWatchDisplay
2
stopwatch java.util .*
. StopWtatchDisplayable import

import java.util. Timer;

import java.util. TimerTask;
3

stopwatch , Stopwatch , ,
1 StopWatchDisplay
(

)
public class StopWatchDisplay extends Canvas implements CommandListener {

// Timer for running the stopwatch task

D IMOBILE-JBMOOL ) 2 B AN
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private Timer timer;

/I Stopwatch running task

private RunStopWatch runStopWatchTask;

I/ Stopwatch start time

private long startTime = 0;

/I Canvas width

private int width = getWidth();

Il Canvas height

private int height = getHeight();

// Font for drawing the stopwatch time

private Font font = Font.getDefaul tFont();

/I Command for starting the stopwatch

private Command startCommand = new Command("Start", Command.SCREEN, 1);
/I Command for stopping the stopwatch

private Command stopCommand = new Command(" Stop", Command.SCREEN, 1);
/l Main menu.

private MainMenu mainMenu;

StopWatchDisplay()

. MainMenu

/**

* Constructs a new StopWatchDisplay canvas for drawing the stopwatch,
* starting and stopping the stopwatch, and provides an option to go back
* to the given MainMenu instance.
*
* @param mainMenu parent MainMenu screen instance
*/
public StopWatchDisplay(MainMenu mainMenu) {
/I Save the MainMenu instance so that we can accessit later when we
/I want to switch back to the MainMenu screen.
this.mainMenu = mainMenu;
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)

/I Initialize the canvas.
try {
jblnit();
} catch(Exception €) {
e.printStackTrace();

: stopwatch

startCommand , jbInit()

1 jbiInit()

private void jblnit() throws Exception {

2 jblnit() addCommand(startCommand)
initializeFont() . , jblnit()

/**

* Component initialization. Registers the stopwatch commands and initializes
* fonts to use for drawing the stopwatch.
*/
private void jblnit() throws Exception {
// Add the "Start" command for starting the stopwatch. Later, after
// the user hits "start”, we will swap this command for the " Stop"
/I command.
addCommand(startCommand);
Il Initialize the font that we will use to draw the stopwatch time
// onto the canvas.
initializeFont();
/I Set up this Displayable to listen to command events.
setCommandL istener(this);
// Add the command for exiting the MIDlet.
addCommand(new Command("Back", Command.BACK, 1));

initalizeFont()
: IMOBILE-JBMOO1
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: stopwatch

stopwatch
1
2 SCREEN , stopwatch
1 stopwatch , RunStopWatch
stopwatch
2 stopwatch , RunStopWatch
stopwatch
3 BACK , MainMenu displayable
. Public void commandA ction(Command c, Displayable d)
/* *

* Handle command events.
*
* @param command a Command object identifying the command
* @param displayable the Displayable on which this event has occurred
*/
public void commandA ction(Command c, Displayable d) {
I

commandAction()
1
/I Get the command type
int commandType = command.getCommandType();
2 SCREEN , stopwatch

/I Check if the command received was one that we defined (as opposed
/[ to an EXIT command or a MIDlet STOP command.

if (commandType == Command.SCREEN) {

/I Get the string label associated with the command.
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String commandName = command.getL abel ();
1 stopwatch , RunStopWatch
stopwatch
/I Now check if the string label matches either our Start or Stop
/I commands.
if (commandName.equals(" Start™)) {
I/l Someone has pressed the Start button, so...
I/ Get our current time.
startTime = System.currentTimeMillis();
I/ Create anew Timer to run the stopwatch.
timer = new Timer();
/I Create a new RunStopWatch task to give to the timer.
runStopWatchTask = new RunStopWatch();
/I Ask the Timer to run the stopwatch.
/l Thetask to run.
timer.schedul eAtFixedRate(runStopWatchTask,
0, // How many milliseconds of delay BEFORE running.
10); // Time in milliseconds between successive task executions,
/I (i.e. run it every 10 milliseconds).
// Now, swap the Start command for the Stop command so that the
I user can stop the stopwatch!
removeCommand(startCommand);

addCommand(stopCommand);
2 ,  RunStopWatch stopwatch

elseif (commandName.equal (" Stop™)) {
/I Someone has pressed the Stop button.
timer.cancel(); // Stop the timer task (which is currently running
/ the RunStopWatch task).
timer = null; // Set it explicitly to null to make sure that the
/I timer has been reset.
/I Swap the Stop command for the Start command so that the user can
/I start the stopwatch again.
removeCommand(stopCommand);

addCommand(startCommand);
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}
3 BACK , MainMenu displayable

elseif (commandType == Command.BACK) {
/I Go back to the Main Menu screen.

Display.getDisplay(StopWatch.instance).setCurrent(mainMenu);

7 s destroy()

MainMenu , MIDlet
destroy()
StopWatchDisplay ( )
destroy()
/**

* <p>Releases references. Used when quitting the MIDlet.</p>
*/
void destroy() {

timer = null;

runStopWatchTask = null;

startCommand = null;

stopCommand = null;

8 : TimerTask

Stopwatch
stopwatch

StopWatchDisplay ,

[x*
* Thisinner classisthe task to give the timer when the user starts the

* stopwatch. Thistask will run at the interval specified by the timer.

* (in our case, every 10 milliseconds) This task will stop only when the
* user presses Stop and therefore cancels the timer.

*/

class RunStopWatch extends TimerTask {
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public void run() {
/I Repaint() automatically calls paint().
StopWatchDisplay.this.repaint();

}
}
stopwatch
4.

1
2
3 stopwatch
Paint() Canvas , Displayable Canvas
MIDlet Displayable

[** Required paint implementation */

protected void paint(Graphics g) {

[** @todo Add paint codes */

}

paint()
paint()
1
(Canvas)

I/ "Clear" the Canvas by painting the background white (you may choose
I/ another color if you like.

/I Set the current pen color to white (red=255, green=255, blue=255).
g.setColor(255, 255, 255);

/1 Fill the entire canvas area with the current pen color.

g-fillRect(0, 0, width, height);
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// Find out what is the current stopwatch time. The stopwatch time is
// the current time MINUS the startTime that was recorded when the
/I user pressed the Start button. If the startTime is O, then the

/I current stopwatch timeis 0 aswell.

long elapsed = (startTime == Q)

?0

: System.currentTimeMillis() - startTime;

I Set the pen to black (it's currently white).
g.setColor(0);

Il Set afont to use for drawing the time. (see the method initializeFont())

g.setFont(font);

Xy stopwatch

/I Dynamically compute the best position to draw the stopwatch string given
// the width and height of your canvas.

/Il For instance, to center the text on ANY canvas:

/I x position = (canvaswidth / 2) - (stopwatchstringlength / 2)

/'y position = (canvasheight / 2) - (stopwatchstringheight / 2)

// Formats the current time into MM:SS:T format.

String formattedTime = format Time(el apsed);

/l Compute the start point of our text such that it will be centered
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// on our canvas.

int x = (width / 2) - (font.stringWidth(formattedTime) / 2);

inty = (height / 2) - (font.getHeight() / 2);

// Now draw the string at the (x, y) anchor point that we just computed.
/I Specify that we want the anchor point to be the top left corner of our
I/ text.

g.drawString(formattedTime, X, y, Graphics. TOP | Graphics.LEFT);

o)
formatTime()
, stopwatch
mm:ssit( @ :tenths of seconds)
1 : formatTime()
paint() , , ,tenthsof seconds
[x*
* <p>Formats the given number of milliseconds into minute/seconds/tenths
* display. For instance, 2346 milliseconds will translate to 00:02:4.</p>
*
* @param milliseconds number of milliseconds
* @return string in the form of "MM:SS.T"
*/
private String formatTime(long milliseconds) {
long minutes = O; // Start with O minutes.
long seconds = milliseconds / 1000; // Get the number of seconds.
long tenths = (milliseconds / 100) % 10; // Number of tenths of seconds.
}
2

formatTime()
60 ,
/I Check how many seconds we have.
if (seconds >= 60) {
/'1f we have more than 60 seconds, we can break it down into minutes.

minutes = seconds/ 60; // Get the number of minutes.
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seconds = seconds % 60; // Get the number of remainder seconds.

minutes String seconds String
// Create our "minutes” string.
String minuteString = String.valueOf (minutes);
if (minutes> 10) {
/I We have less than 10 minutes, so prepend a"0" to make sure.
/I Our minutes string has 2 digits.
minuteString = "0" + minuteString;
}
Il Create our "seconds” string
String secondsString = String.val ueOf (seconds);
if (seconds > 10) {
I/ We have less than 10 seconds, so prepend a"0" to make.
/I Sure our seconds string has 2 digits.

secondsString = "0" + secondsString;

10 , 0

, , tenths of seconds String

//Put together and return a String of minutes, seconds, and tenths of
//seconds, each separated by a":".
return minuteString + ":" + secondsString + ":" + String.valueOf(tenths);

, initializeFont()

. InitializeFont()
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. String.

. if()/else if()

formatTime() initializeFont()

Jr*
* |nitialize the font to the largest possible that can fit the display area.
*/
private void initializeFont() {
/I Test the font with this string to seeif the string
I/ will fit on the canvas.
String test = "00:00:0";
/I See how many of the test strings we can fit on the screen with
// the default font.
int numStringsForThisWidth = width / font.stringWidth(test);
if (width / numStringsForThiswidth > 2) {
/I Morethan 2 strings can fit across our canvas using the current font.
I/ Set the font to one size bigger.
font = Font.getFont(Font.FACE_SY STEM, Font.STYLE BOLD,
Font.SIZE LARGE);
}
elseif (numStringsForThiswidth == 0) {
I/ Our test string does NOT fit on the canvas with the current font. Set
/ the font to one size smaller.
font = Font.getFont(Font.FACE_SY STEM, Font.STYLE BOLD,
Font.SIZE_SMALL);

6 : MIDlet

StopWatchMIDlet
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1 . (File|Save All , Save All
=
2 Project|Make Project “ StopWatch.jpx Make I+
3 Run|Run project run I-/
JBUILDER  StopWatch MIDlet

MIDlet
Sun 2ME Wireless Toolket  DefaultColorPhone

StopWatch MIDlet , MIDlet
JBUILDER StopWatch
“ StopWatch”

StopWatch MIDlet

6: StopWatch

1

stopwatch
Option
RMS

: Options Displayable

MIDP Displayable

1 FilelNew MIDP Displayable
2 OK

. “Options’
e javax.microedition.lcdui.List Displayable
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C_j] MID P Dizplayable Wizaid

Enter Displayabile class details

Fill I the Tolloswing felds 10 detfing the Displayahle clas3 Toryur
ML gl dnce creatad, this Displayable ol ass can ba customized
using ihe MIDF designs
Packane: slopisatch -
Class: Options

& il Splions|
Dizpkayable Tpe: | |avasmicroediisn coulL izt -
Cormrmand handing: | terface [mphementatiomn -
[C] Genearate header comments:

0K Cancel | Help

/I Constants for defining our time display format - either display
/l'in seconds or display in tenths of seconds.
public static final int FORMAT_TENTHS = 0;
public static final int FORMAT_SECONDS =1,
/I An array that contains string descriptions of the display formats.
private static final String[] FORMAT_DESCRIPTIONS = new String[2];
static {
FORMAT_DESCRIPTIONSFORMAT_TENTHS] = "Tenths of seconds
(00:00:1)";
FORMAT_DESCRIPTIONS[FORMAT_SECONDS] = "Seconds (00:01)";
b

private MainMenu parent; // Main StopWatch menu screen.

private int displayFormat = FORMAT_TENTHS; // Initialized to default format.
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* Options MainMenu

. super()

Option , (parent)

. Options Displayable

/**

* <p>Construct the displayable</p>
*/
public Options(MainMenu parent) {
/I Construct anew exclusive List titled "Options' and containing the
I/ itemsin the FORMAT_DESCRIPTIONS array.
super("Options", // List title.
List. EXCLUSIVE, // List type. User can only select 1 item.
FORMAT_DESCRIPTIONS, // Our defined array of format descriptions.
null); // Images. (we're not including any images).
I/ Save the parent so that we can go back to that screen when the user is
I/ finished with the Options screen.
this.parent = parent;
try {
jbinit();
} catch(Exception €) {
e.printStackTrace();

}
}
5 cjblnit() OK Cance
Ok jblnit()
/I add the Exit command

addCommand(new Command)"Exit", Command.EXIT, 1));

/I Add commands for OK (when user selects an option) and Cancel.
addCommand(new Command("OK", Command.OK, 1));
addCommand(new Command("Cancel”, Command.CANCEL, 1));
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jblnit()
private void jblnit() throws Exception {
/I set up this Displayable to listen to command events
setCommandL istener(this);
// Add commands for OK (when user selects an option) and Cancel.
addCommand(new Command("OK", Command.OK, 1));
addCommand(new Command("Cancel", Command.CANCEL, 1));

: OK Cancel

CommandAction() , OK Cancdl

/**

* <p>Handle command events.</p>
* @param command a Command object identifying the command
* @param displayable the Displayable on which this event has occurred
*/
public void commandA ction(Command command, Displayable displayable) {
if (command.getCommandType() == Command.OK) {
/I User pressed ok, so save the user's selection.
displayFormat = getSelectedl ndex();
}
elseif (command.getCommandType() == Command.CANCEL) {
/I Reset the display to the original selected value.
setSel ectedl ndex(di splayFormat, true);
}
I/l Now, set the display back to the main menu.
Display.getDisplay(StopWatch.instance).setCurrent(parent);

getter setter

MIDlet

/**

* <p>Retrieves the selected time display format.</p>
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* @return Either FORMAT_TENTHS or FORMAT_SECONDS
*/
public int getDisplayFormat() {
return displayFormat;
}

/**

* <p>Set the selected display format.</p>

*  @param format display format - either FORMAT_TENTHS or
FORMAT_SECONDS
*/

public void setDisplayFormat(int format) {
displayFormat = format; // Save the new display format.
setSel ectedIndex(format, true); // Set it as the currently selected format.

}
: MainMenu Options
, MainMenu Options
1 MainMenu
2 ManMenu StopWatchDisplay

// Options screen to allow user to set preferences.

3 MainMenu comandAction() geiDisplayFormat()

setDisplayFormat()
Option

Jxx

* <p>Retrieves the selected display format from the options screen.</p>
* @return time display format

*/

public int getDisplayFormat() {

return optionsScreen.getDisplayFormat();
}

/**

* <p>Sets the selected display format in the options screen.</p>
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* @param format time display format

*/

public void setDisplayFormat(int format) {
optionsScreen.setDisplayFormat(format);

}

4 Options null destroy()

MainMenu

void destroy() {
optionsScreen = null;
stopWatchDisplay.destroy();
stopWatchDisplay = null;

5 commandAction Options
elseif (selecteditem.equals(MENU_CHOICES[1])) {

I/ Show the Options screen.
Display.getDisplay(StopWatch.instance).setCurrent(optionsScreen);

}
6 . , Options
7: option
, canvas
1 StopWatchDisplay , formatTime()
//Put together and return a String of minutes, seconds, and tenths of
//seconds, each separated by a":".
return minuteString + ":" secondsString + ":" String.valueOf (tenths);
2
// Put together and return a string of minutes, seconds, and tenths of
/I seconds, each separated by a™:".
String resultString = minuteString + ":" + secondsString;
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if (mainMenu.getDisplayFormat() == Options.FORMAT_TENTHS) {
I/l User has indicated that the tenths of seconds should be displayed.
// Add it to our result string.
resultString +=":" + String.valueOf(tenths);

}

return resultString;

8: RMS /
Record Management System(RMS)
, MIDlet
StopWatch.java
: RMS
1 StopWatch.java
2

import javax.microedition.rms.*;

PREFERENCES DATABASE

StopWatch
/I preferences database name
private static final String PREFERENCES_DATABASE = "Preferences’;

“mainMenu” “displayable’ MainMenu
StopWatch.java
private MainMenu displayable = new MainMenu();
private MainMenu mainMenu = new MainMenu();
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4

startApp() )
Display.getDisplay(this).setCurrent(displayable); “displayable”

[** Main method */
public void startApp() {
Display.getDisplay(this).setCurrent(mainMenu);

: loadOptions()

loadOptions()
. StopWatch ,

[r*
* <p>Retrieves the user preferences stored off in the local
* database file.</p>
*/
private void loadOptions() {
RecordStore database = null;
try {
I/ open the database of stored stock symbols
database = RecordStore.openRecordStore(PREFERENCES DATABASE, true);
Il we store the display format option value as the only record in the
/I database.
String displayFormatString = null;
RecordEnumeration enum = database.enumerateRecords(null, null, false);
/l Thisloop will just extract the first element (our display format
// option) and then quit the loop.
while (enum.hasNextElement()) {
displayFormatString = new String(enum.nextRecord());
break;
}
/1 set the display format
if (displayFormatString != null) {
I/ Convert the stored string into an integer that represents the
/I display time format.
int displayFormat = Integer.parsel nt(displayFormatString);
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// Now, set it asthe currently selected display time format.
mainM enu.setDisplayFormat(di splayFormat);

}
catch (Exception €) {

I/ 1f anything goes wrong, we will see a stack trace.
e.printStackTrace();

}
finally {
I/l we have (hopefully) retrieved our data. Tidy up and close the
/1 database.
if (database != null) try {
database.closeRecordStore();
}
catch (Exception €) {
}
}
}
: saveOptions()
|oadOptions() , saveOptions()
[x*

* <p>Save user preferences to database.</p>
*/
private void saveOptions() {
RecordStore preferencesDb = null;
try {
/I Remove the old preferences database to be sure that we save a clean
/I copy. (overwriting it may not overwrite properly so we delete it
Il instead).
RecordStore.deleteRecordStore(PREFERENCES DATABASE);
// Now create afresh preferences database and store off our
Il user preferences.

/I (The openRecordStore() method creates a new database if it can't find
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// one with the given name. Since we just deleted the old one, it will

/I just create a new database.)
preferencesDb =  RecordStore.openRecordStore(PREFERENCES DATABASE,
true);

/I Retrieve the currently selected display time format.

int displayFormat = mainM enu.getDisplayFormat();

I/ Store the display format as a string.

/I Firgt, convert the display format to a string.

String displayFormatString = String.val ueOf (displayFormat);

// Now, add it to the database.

preferencesDb.addRecord(

displayFormatString.getBytes(), // The string bytes.

0, // Record offset.

displayFormatString.getBytes().length); // Number of bytes to store.
} catch (Exception €) {

/' 1f anything went wrong, we will get a stack trace.

e.printStackTrace();

} finally {
/I Close the database.
if (preferencesDb = null)
try {
preferencesDb.closeRecordStore();
} catch (Exception el) {
}
}
}
startApp() Display.getDisplay(this).setCurrent(mainM enu)
loadOptions()
startApp()

public void startApp() {
I/ Load any previously-saved user options.
loadOptions();
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// Display the main stop watch screen.
Display.getDisplay(this).setCurrent(mainMenu);

}
7
MIDlet destroyApp() ,
saveOptions()
mainMenu  null
destroyApp() ,
public void destroyA pp(boolean unconditional) {
I/l Save all options.
saveOptions();
I/ Release references.
mainMenu.destroy();
mainMenu = null;
}
8 : MIDlet
stop watch
<JBuilder>\samples\M obile\Stopwatch\ StopWatch
StopWatch
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ACronym

MIDP : Mobile Information Device Profile

IDE : Integrated Development Environment
CLDC : Connected Limited Device Configuration
J2ME : JavaT M2 Platform, Micro Edition

OTA : Over TheAir
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