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1. Scope

This documenfocuseon the EASY.VM 3.x demonstratiorversionfor
e MS-DOS
e WindowsNT

e OnTimeRT-Target32

Note: Thefollowing workstationplatformsaresupportecdby EASy.VM 3.x, too:
¢ MacOSX
e« BSDUnix

*  WindowsCE for handheldPC’s

e Linux
¢« 0S/2
¢ AIX

*  VenturComETS 10.x andRTX5.x

ENEA OSE4.4 (underdevelopment)
...alsoa numberof embeddeglatforms:

* i8086,80x86processobasedargets

¢ Infineon80166processobasedargets

¢ HitachiH8/300,H8S processobasedargets

¢ MotorolaPPC60xG3, G4 processobasedargets

Thefollowing chaptergxplainthe functionality of the EASy.VM binary, including installationinformation. After
that, informationabouttheincludedJavaclasslibrary andsampleapplicationswill begiven, aswell asinstructions,
how to write andstartown Javaapplicationsfor EASyY.VM. This documentatiordoesnot containany information
aboutinternalmethodsandfunctionality of EASy.VM. For detailson tha, referto {HAR}.
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2. Nomenclature

The following equations are used within this document:

EASy EASy.VM runtime
target any supported platform
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3. General information

3.1 Features

TheEASYy 3.x binary providesthefollowing features:
« interpretatiorof Java.classfiles, generatedby any Javadevelopmenkit
e Javathreadingon bytecoddevel supported
e serialcommunicatiorinterface
e timersupport
¢ TCP/IPsocketinterface(usesthe operatingsystemssocketsubsystem)
¢ EASy nativemethodinterfacereferto documen{ENI}
e Javasourcdevel debuggingouilt into the kernel(JDWPandEDI), referto documen{EDI}

¢ HELIOSdevicesubsystenwith the following drivers:

e DEV_STD - driverfor standardnput/output/errocchannels

e DEV_SCI - serialinterfacedriver

e DEV_FSL - platformslocalfilesystem

e« DEV_FSz - .nzfluncompressedip file packagedilesystem

e DEV_FSM - temporarymemoryblock filesystem

e DEV_FSN - filesystemovercommunicatiorinterfacege.g. serialline, sockets)

e DEV_SOCK - socketcommunicatiordriver

¢ DEV_VCON - virtual textualconsoledriver
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3.2 Limitations

Currently,EASy 3.x hasthefollowing limitations:

AWT/SWING currentlynot supported

limited setof classlibrary functions

3.3 Current development acitivities

Thefollowing developmenéctivitiesareongoingandavailablesoon:

J2ME (MIDP) support-> graphic,sound,andmultimediaAPI
EASYy graphicsubsystenandJavaGUI
thin TCP/IPstackfor embeddedystemsandthe workstationversionfor DOS

CAN driverfor EASy for embeddedystems
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4. Installation and Setup

This chapterexplahs installation, setup, and usage of the EASy.VM executableswhich are provided for
demonstratiopurposesWhenEASYy is adaptecand usedin customerenvironmentsjnstallation,setup,and usage
of theVM may bedifferent.

4.1 EASy for workstation platforms

4.1.1 Installation
EASy.VM for workstationplatformsis deliveredn asingle directoryperplatformwith thefollowing files:

<platform>\

classes.nzf file archive containing the class library in its latest configuration
user.nzf file archive containing some ample application classes
system.cfg startup configuration file
easy.exq main binary executable

4.1.2 Setup

The runtime parameterof the VM can be changedby editing the system.cfdfile. Without changingthis file,
EASy.VM is configuredasfollows:

- clasesaretakenfrom thetargetOS’ local directory(“local” filesystemdriver)
- classesretakenfrom thefile archivesclasses.nzfand“user.nzf”

- temporarymemoryfilesystem“temp” mounted

- socketinterfaceenabledfor OS’ with TCP/IPsocketsupport)

- “far’-filesystemthroughserialline or socketinterfacenot enabled

- currenttargetOS’ consoles usedfor standardnput/output

4.1.3 Starting EASy
1. changdo the directorywherethe binary executableesides

2. type“easy” <return>
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4.2 EASy for RT-Target32 platform

4.2.1 Installation

EASy.VM for RT-Target34s deliveredn asingledirectorywith the following files:

RT32\
easy.rth RT32 monolith, containing the main binary executable, and the built-in files
- classes.nzf (file archive containing thass library in its latest configuration)
- user.nzf (file archive containing some example application classes)
- system.cfg (startup configuration file)
4.2.2 Setup

In the delivereddemonstrationversion, the system.cfgfile cannotbe edited, thus the runtime options cannotbe

changedTheruntimeparametersf the VM, configureduponlinkageof the RT32 monolith,areasfollows:
- local filsystem (“local” filesystemdriver)not enabledRT-Filesnot linked to the monolith)
- socketsupport(“socket” driver) not enabled RT-IP not linked to the monolith)
- classesretakenfrom the built-in file archives'classes.nzfand“user.nzf”
- temporarymemoryfilesystem“temp” mounted
- “far’-filesystemthroughserialline (COM1) enabled

- currenttargetOS’ consoles usedfor standardnput/output

4.2.3 Starting EASy

1. bootthe monitor at the targetPC

2. connecthetargetPCwith the serialport COM1 of the HOST PCrunningWindowsNT
3. underWindowsNT,type “rtrun easy’<return>

-> the executablés now dowrloadedto thetargetandstarted
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5. Startup of the EASy system

Whenstartingup, EASy loadsthe configuratiorfile system.cfgif presentTheconfigurationfile containsthe device
driversto be mounted,andfiles/channel$o be openedat startup.

Thefoll owing exampleprintout showswhathappens:

std mounted.

sci mounted.

local mounted.

temp mounted.

socket mounted.
configuring the kernel...
std/stdio linked.
std/stderr linked.
Welcome to

HELIOS embedded operating system [ ]
v...bld ... () ... H+T

Have a very nice day!

nzf/classes.nzf mounted.

nzf/user.nzf mounted.

Embedded Architecture System

V... (C) ..., H+T

calling <clinit> for class bin/merlin ...done

calling <clinit> for class java/lang/System ...done
Merlin v... - powered by EASy.VM, (c) ..., H+T

merlin>

1. mountingthe systemdevicedrivers

e std standardnput/output/errochannetriver
* SCi serialcommunicatiordriver

¢ local local (hostOS) filesystem

e temp temporarymemoryblock filesystem

e socket TCP/IPsocketdriver

2. linking the standatt handleqstandardn/out/ error)

* std/stdio standardn/out
e std/stderr standarderror

3. copyrightandversioninformationof the HELIOS hardwareabstractiodayer
*  Welcometo...
4. mountingthe protocolandfilter devicedrivers

e nzf/classes.nzf mount nzf filesystem(using classes.nzfile)
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e nzfluser.nzf mount nzf filesystem(using user.nzffile)
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5. startingthe EASyY.VM application(copyrightandversioninformationprinted)
¢ EmbeddedirchitectureSystem...

6. informationalmessage®.g.whennewclassesreinitialized
e calling <clinit> for class...

7. startthe Javastartupapplication

Thefirst classloadedby EASy is Javaclasscalledmain. This class must contain the method: public
static void main(String[] args) Thementionedclasscanbe suppliedwithin by any of the devicedrivers
mountedat startupof the system.It thereforecanbe laid in the applicationpackageuser.nzf in the local
directory,or providedthrougha communicatiorchannetonnectedo EASy (serialline or TCP/IPsocket).

The providedsampleapplicationclassmain immediatelystartsthe demoapplicationbin/merlin , beeing
suppliedwithin the user.nzfpackagewhichimplementsa rudimentaryshell (“merlin>").

8. nowtheJavashell applicationis readyto interactwith the user
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6. Once you have installed EASy...

6.1 Getting started

To getafirst impressiomaboutEASyY.VM, simply startthe executable.

EASy will load the start class"main”, method void main(String[]). The class"main" is locatedin the nzf-file
"user.nzf".It is possibleto get an own stat classto be executedby storing it into the EASy-directory.This class

hasto benamed'main" andmustcontaina public staticvoid main(String[])method.

6.2 Exploring the demonstration classes

Thepurposeof the providedJavaapplicationds, to demonstrahow the providedclasslibrary canbe used.In real
life theseapplicationsusually won’t be usedin embeddedASy/Javaapplications.Neverthelesshey areusefulto
understandomeof the featuresof HELIOS and EASyY.VM. The applicationclasseslescribedin the next chapters

arestoredin the user.nzfpackage.

6.2.1 The Merlin shell application

As mentioned, the main class loads bin/merlin at system startup. Merlin has been developedto provide a
rudimentaryshell application.Basically, Merlin readscommandsrom the standardnput stream.It recognizeghe

following commands:

7 prints a short help text to standard out stream
‘exit’  exits the merlin application / instance

Any otherinput is treatenedisjavaapplicationto beinvoked. Knowing this, one canstart any provided Javademo

application,aswell asown classes.
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6.2.2 LS

function: lists root directory,availabledevicedrivers,andfiles
invocation: Is [namé
examples:
Is - lists the root directory
Is dev/ - lists all available device drivers
Is sci/ - the sci/ driver does not support the list operation
Is rom/ - list the ROM files
Is temp/ - list files in the temp/ file system
Is classes.nzf/ - list all files in the classes.nzf/ package
Is user.nzf/ - list all files in the user.nzf/gzkage
Is far/ - list root directory of the connected target machine (if SERVANT is used)
Is far/local/ - list files in the local/ directory, where the SERVANT application resides

Note: To usethefar device,acommunicatiorchannelmustbe establiskedvia serialline to anotherPC, which runs
the SERVANT.EXE program.Optionally,the connectiorbetweerEASy andSERVANT canbe establishedising a
TCP/IP socket.All accesgo the far/ file systemis directedto the devicedrivers, which are loadedand visible
within the SERVANT application.

Note furthermore:whenaccessinghe far/ filesystem,the SERVANT.EXE programmight print out informational

messagegjependenbn the parameterg wasinvokedwith

6.2.3 CP

function: - copiesfiles

invocation: cp <filesygem/sourcex<filesystem/target>
examples:

cp user.nzf/man/all.man temp/test
- copies the file man/all. man from user.nzf/ to temp/ filesystem
- the target file is named ‘test’

cp user.nzf/man/all.man far/ test
- copies the file man/all.man fno user.nzf/ to far/ filesystem
- the target file is named ‘test’
Note: the file will be copied to the PC where SERVANT is running
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6.2.4 ED

function:

invocation:

examples:

6.2.5 RM

function:

invocation:

examples:

This is Mr.Ed, asimpletext editor.

Thefollowing keysaresupported:

F1 - mini help about supportdays (press any key to leave the mini help)
F2 - saves changes to the open file

ESC - exits Mr.Ed

Tab - inserts 8 spaces

up, down, right - navigation
left, pgup, pgdn- navigation

posl, end - navigation
backspace - deletes previous chanir
DEL - deletes whole line

ed<filesystem/filename>

edtemp/test

- removefiles
Thenamehasto be specifiedwith its fully qualifiedname(‘filesystem/filename’).

rm <filesystem/filename>

rm test
- attempts to remove the file test
- this will fail, since the name is not fully qualified

rm temp/test
- removes the file temp/test

rm far/test
- attempts to remove the file test at the target platform connected via far/
- this will fail, since the file name is not fully qualified for the target

rm far/local/test
- attempts to removes the file local/test at the target platform connected via far/
- this will work (given, that the file exists at the target)
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6.2.6 CLEAR

function: - cleargheconsole

invocation: clear

6.2.7 ALIAS

function: - setsacommandaliasusing Javaproperties
invocation: alias<equate><command>

examples:

alias cls clear - sets an alias from ‘cls’ to ‘clear’

cls - now ‘cls’ has the same result agac
alias - lists all aliases
alias cls - show the alias for ‘cls’
6.2.8 BENCH
function: - executesibenchmarlprogram
invocation: bench
6.2.9 MAN
function: - showhelp pagedor specifictopics
- in caseno parameteis specifiedthefile ‘man/all. man’will bedisplayed
- oneparameters supportedwhich specifiegthe commandor which the help
textwill bedisplayed
Hint: to see,which.manpagesaresupported|ist the user.nzf/
invocation: man[commandl
examples:
man - displays ‘man/all.man
man Is - displays ‘man/Is.man’
man ed - displays ‘man/ed.man’
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6.2.10 MOUNT
function: - mountnewinstance®f devicedriversto the system
- atleastoneparametemustbe given, which specifieghe deviceto mount
- somedevicedfilter deviceslik e ‘nzf/’ or ‘far/’) needsanadditionalparameterto
specifywhichfile or connectioris usedby thedriverinstance

Hint: to see,which devicesareavailable list the dev/directory(‘ls dev/’)

invocation: mount<device>[argument

examples:
mount nzf user.nzf - mount (another) instance of ‘nzf/’ as ‘user.nzf’ filesystem
mount far sci/sciO - mount (another) instance of ‘far/’, using ‘sci/sci0’

6.2.11 UMOUNT

function: - unmountgremovesjnstance®f devicedriversfrom the system
- oneparametemust be given, which specifieghe instanceo beremoved
Hint: to see whichinstancesreavailable list theroot directory(‘ls’)

Note:file systemscannotbe unmouted,f thereareopenediles associatetb them

invocation: umount<instance>

examples:
umount user.nzf - unmount instance of ‘nzf/’
umount far - unmount instance of ‘far/’
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6.212TTT

function: - TicTacToegame

invocation: ttt

6.2.13 MEM

function: - prints availableruntimememory
invocation: mem

6.2.14 GC

function: - forcesthe garbagecollectorto run
invocation: gc

6.2.15 SCHEDD
function: - scheduledemon

This programsimply startsa high priorizedthread which interruptsthe processingf other
Javathreadsevery100 millisecondsandcause®therthread4o becomeactive.Using this, the

EASYy rurtime actsastime slicedmultithreadingsystemwith a durationof 100ms.

Thescheddrogramsupportsthe parameter®n’ and‘off'. Invoking without any parameter

givestheinformationwhetherschedds alreadyrunningor not.

invocation: scheddon|off

H+T © 1998, 2002 -19-



6.2.16 TELNETD

function:

invocation:

- simpletelnetdemon

- oncestarted telnetdredirectghe standardnput / outputchannelgo aclient,
connectedszia TCP/IPsocket.

- the programsupportsoneparameterport to listen on

- perdefault,port 23 will beused.

Caution:telnetdshall not be executedinderplatformswithout TCP/IPsocketsupport.

telnetd[porf]

6.2.17 TELNET

function:

invocation:

- simpletelnetclient
- oncestarted telnetredirectghe standardnput / outputchanneldo atelnetdemon,
connetedvia TCP/IPsocket.
- the programsupportsoneor two parameters:
targetaddresso connecto
portto connecto (optionalparameteriefaultis: 23)
Caution:telnetshall not be executedunderplatformswithout TCP/IPsocketsupport.

Note: Currentlyit is not possibleto connectelnetto the telnetdapplicationrunningon the
local host.

telnet<address¥porf]
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7. The tools

This chapterhighlights one of the tools which is referred to within this documents,and which is useal for

developmenandoperationof the VM.

7.1 SERVANT2 - terminal program

7.1.1 Description

SERVANT is atextmodeterminal program,which is designedespeciallyto communicatenith the EASy runtime
runningon embeddeglatforms.It supportscharactein- andoutput(servicingthe STD_IN, STD_OUT,STD_ERR
channelsmplementedby EASY), systemdownload,downloadof classfilesand classlibrariesand specialfeatures
like memorydump request@ndotherthings.Additionally, SERVANT implementsa monitor for the EASy souce

level debuggingnterface.

7.1.2 Usage and invocation
SERVANT <channel>options]
channel: channelsedfor communicatiorwith EASy runtime
currentlysupportecchannels:
sci/sciOor sci/scil - seriallines
socket/<port> - TCP/IPsocketgservermode)
socket/?7?.?2?.?2?.??:<port>or
socket/<name>:<port> - TCP/IPsocketqclientmode)

optionen: -l extendCRto CRLF
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7.1.3 Example
SERVANT sci/sci0
SERVANT socket/127.0.0.1:1024

SERVANT socket/localhost:1024

7.1.4 Program usage

SERVANT usesthe virtual consoledriver (‘DEV_VCON?") to provide differentvirtual text consolesfor specific

operationsF1, F2, F3, F4 switcheshetweerthe virtual consoles.
Virtual consolel is usedfor the following SERVANT commands:

q quit the program
f sends a file in binargnode (byte after byte)

Virtual console? is usedto displayerrormessagegeneratedy the SERVANT programor its subsystems.
Virtual console3 is usedfor textualconsolecommunicatiorto thetarget.

Virtual console4 is usedby the Javasourcdevel ddouggingmonitor.

7.1.5 Additional usage info

Whenusing a serversocketfor communication, SERVANT waits for connectionattemptsfrom TCP/IP clients at
the specifiedpbort. Onceconnectedno furtherconnectiorwill be acceptedaslong asthe initial connectiorremains
establishedAfter connectiorabortionby the client, SERVANT reenterghe stateof acceptingonnections.

When using a client socketfor communication, SERVANT tries to connectto an open serversocket. After
connectiorabortionby the server SERVANT losesthe client connectiorandshall beterminated.

Note: SERVANT canactasvery simple telnetdemonor telnetclient, whenconnectingwith/to port 23.
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8. Howto’s

8.1 Howto use the far/ filesystem connected via serial line

Thefar/ filesystemcanbe usedto exchangdiles througha communicationchannel(serialchannel,or socket).To

exchangdiles througha serialline, pleaseperformthe following steps:
1. copythefiles

SERVANT.EXE, CLASSES.NZF, USER.NZF from the SERVANZ@atform> directory
to arother(remote)PC

2. connecthe remotePCthrougha null-modemcableto the local PC
3. startthe SERVANT executablat the remotemachineby invoking
'servantci/sci0’ (for useof COM1) or
'servantci/scil' (for useof COM2)
4. startthe EASYy exectableat thelocal machine
5. to mountthe far/ devicedriverinto the EASy system:

5.1 either addoneof the following linesto the devicessectionof the system.cfdile

dev=far,sci/sci0 (for useof COM1)
or
dev=far,sci/scil (for useof COM2)
or
Ink=0x04,sci/sciX X={0,1} (links COMXx to channeDx04)

dev=far,channel/Ox04 (for useof channeDx04, linked to COMO or COM1 above)

5.2 or enterat the merlin commandshell:

‘mountfar sci/sci0’ (for useof COM1)
or
‘mountfar sci/scil’ (for useof COM2)
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6. Now you canwork with the newfile systemdriver
By listing thefilesystemg('ls’) you shouldseethe far/ filesystemdriver.
To performfile operationson far/ like describedbove try thefollowing commands:
Is far/"
'Is far/user.nzf/'
‘cp far/user.nzf/man/all.mdocal/all. man'
‘cp local/all.manfar/temp/man/all.man'
'Is far/temp/'
'rm far/temp/man/all.man’
'Is far/temp/'
7. unmountthe user.nzffilesystemfrom the EASy-kernel
‘umountuser.nzf’
- this disables the local user.nzffilesystemandcause&£ASy to load the classe®verthe serialline
- try to startoneof the demonstratiortlassegatthe merlin prompt,type ‘ttt’, andseewhats

happeningn the SERVANT-consolat the remotePC)
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8.2 Howto use the far/ filesystem connected to TCP/IP sockets

Thefar/filesystemcanbe usedto exchangdiles througha socketinterfacetoo. To exchangdiles througha socket,

pleaseperformthe following steps:

1. openacommandine, chanheo the directoryEASYSDK/, andtype ‘servantsocket/2000'
- this causeservanto opena serversocketat port 2000

2. startthe EASy executable

3. to mountthefar/ devicedriverinto the EASy systemgnterat the merlin commandshell:
‘mountfar socket/127.0.0.1:2000’

4. Now you canwork with the newfile systemdriverasdescribedn the previouschapter
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8.3 Howto establish a telnet session to EASy

1. startthe EASy runtime
2. in themerlin shell,enter'telnetd’ or ‘telnetd <port>*
3. do oneof thefollowing:
- startthe servantprogramfrom the local machine
‘servantsocket/127.0.0.1:23jr
‘servantsocket/127.0.0.1:<port>’
- startthe servaniprogramfrom aremotemachine
‘servantsocket/<IP-address>:28t
‘servantsocket/<IP-address>:<port>’
- startany othertelnetclient program
Note: usingtelnetclients (excepSERVANT) canleadto misbehaviouwhen
using speciakeys(like F1...F12Up, Down, PgUp,PgDown,...because
currentlyEASy doesnot recognizeANSI escapeequencefor input (while
generged by sometelnetclients). Additionally, sometelnetclientshaveto be

configuredno local echo,CRLF for linefeed).
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8.4 Howto establish aremote debugging session to EASy

Prerequisitdor remotedebuggingis that the Javasourcelevel debuggingkernel was compiled into the EASy

runtime (this is NOT the casedn the official demorelease®f EASy.VM availableat the EASy website).

Remotedebuggingof Javacoderunning underEASy is supportedfor embeddedand workstationplatforms. The
classe®f theclas library, aswell asthe applicationclassesvill bedebuggedevenif the classeslo not containany
symbolicdebuggingnformation. Neitherline number,nor variablenameinformation areneededht the debugging

target.The symbolic debuggingnformationareretrievedby the debuggingmonitor from anown setof Javaclasses.
Seethefollowing scheme:

workstation running - . -

debugging monitor serial line or network i/f target running EASy.VM
classes with debd classes w/o debug informatic
information

The classeausedby the monitor and the classesexecutedby EASY.VM mustbe compiledfrom exactlythe same
sourcecode, otherwisethe monitor won't be able to determineprogramcounter position and variable content
correctly.

Thedebuggingconnectiorcanbe performedn two ways:
1. startof the debuggingsessiorat startupof the EASy target(“debuggingat startup”)
2. startof the debuggingsessiorafte the EASy targetis alreadyrunning (“debuggingby break-in”)

For detailedinformationhow to operatehe debugmonitor SERVANT?2, referto {MAN_SERV}.
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8.4.1 Debugging at startup

This method allows of tracing/debugginglava classesfrom the very beginning of bytecode execution. The
disadvantages thatthe EASy runtime hasa short delay before startup,evenif a debuggingmonitor is not started.
This delayis becausghe EASy kerneldebuggehastransmitteda SYNCH-evenimessagandawaitsananswerfrom
the monitor. If no monitor is answering,then the kernel debuggerassumesthat no monitor is present,thus

continueingwith executiorof the 1st bytecode.
To configureEASY for debuggingat startup,

1. edit system.cfdile andaddoneof thefollowing statementso thelinkagesection:

Ink=0x04,sci/sci0 (for use of COM1 as communication channel)
Ink=0x04,sci/scil (for use of COM2 as communication channel)
Ink=0x04,socket/<address>:<port> (for use of TCP/IP as communication channel)

As one can see, thedaet connection must be established as client, which connects to the debug
monitor running as server.

2. startthe debugmonitor at aremotemachine using the communicatiorchannebsspecifiedfor EASy

servant sci/sciO

servant sci/scil

servant socké<port>

Switch to SERVANTS virtual console 4.

3. now startEASyY.VM runtime
Note (for RTTarget32):

If the RT debuggingkernelis used,and EASy runtime was installed using the RTRUN program, then the
communicationchannelusedby the EASy Javasourcelevel debuggingkernelmustbe differentfrom the channle
usedfor downloadingthe EASy runtime to the RT-target.This is becausdhe RT debuggingkernelis listeningat
the mentionedchannefor the RTD32 debugger.
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8.4.2 Debugging by break-in

This methodallows of tracing/debuggingavaclassesactually running. The disadvantagés that the startup class
“main” oftencan’tbeanalyzedrom the beginningof its execution,becausehe debugmonitor usually will connect

atalatertime.
To configureEASYy for debuging by break-in:
1. either

1.1.1edit system.cfdile andaddoneof thefollowing statementso the linkagesection:

Ink=0x04,sci/sci0 (for use of COM1 as communication channel)
Ink=0x04,sci/scil (for use of COM2 as communication channel)
Ink=0x04,socket/<port> (for use of TCP/IP as communication channel)

1.1.2startEASyY.VM runtime
or
1.2.1startEASyY.VM runtime

1.2.2atthe merlin> prompt,enteroneof the following:

link sci/sci0 0x04 (for use of COM1 as communication channel)
link sci/scil 0x04 (for use of COM2 as communication channel)
link socket/<port>0x04 (for use of TCP/IP as communication channel)

As one can see, the socket connection must be established as server, which listens for
incoming connection attempfsom the debug monitor.

2. startthe debugmonitor at a remotemachine using the communicatiorchannebsspecifiedfor EASy

servant sci/sciO
servant sci/scil
servant socket/<address>:<port>

Switch to SERVANT virtual console 4.

Note (for RTTarget32):
If the RT debuggingkernelis used,and EASy runtime was installed using the RTRUN program, then the
communicationchannelusedby the EASy Javasourcelevel debuggingkernelmustbe differentfrom the channle

usedfor downloadingthe EASy runtime to the RT-target.This is becausdhe RT debuggingkernelis listeningat
the mentionedchannefor the RTD32 debugger.
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9. Running own Java applications

EASYy providesthe possibilityto run own Javaapplications Any stateof the art Javacompiler/ JDK canbe usedto
developapplicationsfor EASy. Since EASy supportsonly a subsetof the JDK1.2 API, the EASy classlibrary
documentatiorshall be usedto check,whetherthe class/ methodsto be usedaresupportedor not. For an actual

list, pleaseeferto www.h-plus-t.com.
Thebestwayto start:

1. take one of the Java demo applications provided with the EASy package
2. store it under a new name, exyclass.java

3. modify the functionality

4. compile the class using any Java compiler

Then,

either
- copythe file myclass.clasto the directory, where EASY.EXE program resides and is invoked
- within the Merlin shell, enter the name of the new clasgfass

or

- copy the filemyclass.classo the directory of the connected PC, where the SERVANT.EXE
program resides and is invoked

- start SERVANT.EXE

- start EASy

- within the Merlin shell, enter the name of the new clagsfass

- (the file should be loaded via serial line)

Note(1): if the userapplicationclassis namedmain, the user.nzfpackages not requiredat runtime, since EASy

will startthe main classfirst andnoneof the otherapplications

Note (2): for bettercompatibility with platformshaving restrictionsin file names(e.g. the 8.3-namingrestriction
underMS-DOS), the‘.class-extensioncanberemovedrom classfile names.Theclassewill be found by the VM,

too.
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