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1 Scope

This documentontainsinformationabouttoolsandhelpermprogramsavailablefor EASy.

2 Trademarks

Sun,Java,andJavaSofaretrademarkser registeredrademnarksf Sun MicrosystemsJnc.
0S/2,andPC-DOSareregisteredrademarksf IBM Corporation

MS-DOS,Windows, WindowsNT,andWindows95areregisteredrademarksf Microsoft Corporation
All otherproductnamesamentionechereinaretradenarksof their respectiveowners
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3 Introduction

During the developmenbf EASy a numberof tools and helperprogramshavebeendevelopedwhich supportthe
developmenproces®f the Virtual Machine,portationto other platforms, analysisand modification of classfiles,

andthe build processof the whole system.Accordingto the philosophyof H+T, most of the tools have been
designedand programmedplatform independentlyusing strict ANSI-C language.They are available for DOS,

Linux, WindowsNT,andOS/2 whereapplicable.

4 Overview of the tools

Thefollowing toolsareavailable:

ASJ for DOS, OS/2,WinNT Java(TMXlassfile assembler
JSA for DOS, OS/2,WinNT Java(TM)lassfile disassembler
NZIN for DOS, OS/2,WinNT NZF classlibrary packagingool
NZEX for DOS, OS/2,WinNT NZF classlibrary packageexpander

SERVANT(*) for DOS, OS/2,WinNT, Linux  terminalprogramyversionl

ARRAY for DOS, OS/2,WinNT, Linux  C-languagelataarraygeneratiornool
REPL for DOS, OS/2,WinNT, Linux  textreplacementool

ROMFILE for DOS, WIinNT, Linux tool for ROM file imagecreation
V51M only for DOS 8051simulator

(*) This is the 1stimplementatiorof the Servanterminal program,supportingterminal consolei/o andfile i/o for
the EASyY.VM far filesystem(DEV_FSN). The programshall not be used,sinceits predecessotSERVANT2” is
available SERVANT2is describedn {MAN_SERV}.
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5 Description of the tools
5.1 JSA - Java(TM) class file disassembler

5.1.1 Description

JSAis atool, which convertsclassfiles (createdoy any Java(TM compiler)to mnemonictext files. The classfile
will be analyzedcompletelyand all elementscurrently definedby the Java-standardvill be found in textual
statementin the outputfile. JSAis usedto optimizethe standaratlassfilescreatedby any Java(tm)-compilerduring
the build proces®f the standardlasslibraryanddemoprogramsdevelopedor EASy.

5.1.2 Usage and invocation

JSA <inputfile> [<outputfile>] [options]

inputfile: standardlavaclassfile
outputfile: targetfile holding the disassembly
options: -C outputfile is ignored,the disassemblyill beplacedn afile named

<inputfile>.dis
-n createsvarningsif the inputfile containsnativemethods
-b correctunknownconstanpool tags,if possible

(for classesvhich containproprietay constants)

-l createdocal variablenamesasstoredwithin local variablespool of the classfile

5.1.3 Examples

JSA main.classc
JSA main.classmain.dis

JSA main.classmain.dis-n -b
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5.2 ASJ - Java(TM) class file assembler

5.2.1 Description

ASJ is atool, which re-createsclassfiles from disassemblyfiles createdby JSA. ASJ is usedduring the build

procesof the EASy standardclasslibrary and demoprograms.In severaloptimization stagesnot further needed
information (like symbolic debuggingnformationerandother)will be removed.ASJ is usedfurthermoreto create
standarcclasseswhich cannotbe createdby standard-Java-compilefg.g. java/lang/Object which hasno super

class).

Codesizeand runtime performanceof the classfiles to be createddepend on controls and statementswhich are
foundin theinput file. Theimplementedptimizationalgorithmscannotbe describedvithin this short manual.For
example:ASJ is able to minimize the codesize by analysisand re-build of the constantpool,by remowal of
additionalattributesandstatementsvhich arenot requiredfor methodexecutionandby analysisof the Java-code.

5.2.2 Usage and invocation

ASJ <inputfile> [outpultfile] [options]

inputfile: file containingthe disassemblgretatedoy JSA
outpultfile: Jawa-classfile
options: -C outputfileis ignored,the disassemblyill beplacedn afile named

<inputfile>.cla

5.2.3 Example
ASJ main.dis-c

ASJ main.dismain.class
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5.3 NZIN - NZF-file archive packaging tool

5.3.1 Description

NZIN is atool, which createsafile archive from oneor moreinput files and/ordirectories.The format of the created
.nzffile is similar to unpackedip-files, but not fully compatible.NZIN is ableto removeredundaninformation
from classfiles which decreasethe sizeof thefile archivesignificantly (thosefiles areup to 25percensmallerthan

standardincompressedip-files).

5.3.2 Usage and invocation

NZIN [option(s)]archivfileinputl [input2...n]

archivfile: nameof the targetarchivefile
inputl...n: inputfile / directoryto placeinto thearchive
options: +a appendso anexistingfile archive
-r recursanto subdirectories
+p packing(removegsedundaninformationsfrom classfiles)
+d createdlirectoryindex-> decreasethefilesizeby re-useof redundant

filenamesandimprovesthefile accesat runtime
+s storethe startingdirectoryname

-l removeeadingfile/path separators

-u storefile separatorem Unix-style'/'

-e storefile nameswithout extensions

+f storeonly directorynamegwith appendedepartor)

-f storeonly directorynamegwithout appendedeparator)
-C convertnamedower case

-C convertnamesuppercase

-w path setworking directorywhereto startprocessing

-nfile  nameexchangdile
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nameexchangdile: afile which containsnformations,underwhich namesnput files shall be
storedwithin thearchive
formatof the nameexchangdile content:

original.ext=new/long/filenamel
Pfad\orig2.ext=new/long/filename2

5.3.3 Example

NZIN classes.nzfva\*.* -r +s +d +p -u

NZIN classes.nzfiva\*.* -n dosnames.tdr +s -u
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5.4 NZEX - NZF-file archive expander

5.4.1 Description

NZEX is atool, which extractghe files storedwithin NZF- or uncompressedip-files.

5.4.2 Usage and invocation

NZEX [options]archivfile[targetpath]

archivfile: nameof the archivefile to expand
targetpath: directory,wherethe extractediles will bestored
options: -e emptyfile entrieswon’t bestored

-> original-Zip-filesoften containadditionaldirectorynamesyhich are

storedasemptyfiles

5.4.3 Example
NZEX -eclasses.nzf

NZIN -eclasses.nzt:\files
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5.5 SERVANT - terminal program

5.5.1 Description

SERVANT is atextmodeterminal program,which is designedespeciallyto communicatewith the EASy runtime
running on embeddedplatforms. It supports characterin- and output (servicing the STD_IN, STD_OUT,
STD_ERR- channelsimplementedby EASy), systemdownload, download of classfilesand classlibraries,and

speciaffeaturedike memorydumprequest&ndother.

5.5.2 Usage and invocation
SERVANT <channel>options]
channel: chanelusedfor communicatiorwith EASy runtime
currentlysupportecchannels:
sci/sciOor sci/scil - seriallines
socket/<port> - TCP/IPsocketgservermode)

socket/?7?.??.?2?.??:<port>or

socket/<name>:<port> - TCP/IPsocketqclientmodg
optionen: -i extendednfo mode(prints statusmessages)
-C disablesusercommandgall input is directedo the client)
-e print local echo
5.5.3 Example
SERVANT sci/sciO-I

SERVANT socket/127.0.0.1:1024

SERVANT socket/localhost:1024

5.5.4 Program usage

SERVANT startsin terminal mode (input and output will receivedfrom / transmittedto the target platform).
PressingESCAPE switchesto the commandmode and back. After every commandthe program continues
automagicallyin terminalmode.
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supporteccommands:

q quit the program

e sends the ESCAPE-character (0x1b) to the targe platform
space clears the console screen

f sends a file on binary mode (byte after byte)

r receives data to a file in binary mode

In command-less mode (option -c) the ESCAPE character is transmitted to the client, e.g. command mode is not
entered. To enter the command mode, press ESCAPE three times.

5.5.5 Additional usage info

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

When using a client socketfor communiction, 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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5.6 ARRAY - C-language data array generation

5.6.1 Description

ARRAY is a tool, which readsthe contentof a file and convertsit to a byte-per-byteplaintext hexadecimal
representationThis tool is usede.g. during the build processof EASy when importing class library files to C-
sourcesThedataoutputis alwaysprintedto the systemSTDOUT channel.

5.6.2 Usage and invocation

ARRAY inputfile [options]

inputfile: anyfile
options: -q addquotationmarks
-C C-style byte format(default)
-a ASM-style byte forma
-h hexstring format
-lp “<string>*  line prefix string
-Is “<string>"  line suffix string
5.6.3 Example

ARRAY user.nzfc >user.new
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5.7 REPL - text replacement tool

5.7.1 Description

REPL s atool, which analyseshe contentof afile andreplacesext/datastrings. This tool is usede.g. during the
build proces®f EASy whenreplacinghe identifiers“eASY/” to “java/”.

5.7.2 Usage and invocation

REPL[-h] <searchpatternph] <new pattern><inputfile> <outputfile>

inputfile: anyfile
options: -h the searchpatterhnewpatternis givenashexadecimals
5.7.3 Example

REPLOLDTEXT NEWTEXT file.in file.out
REPL-h 0x20,0x20,0x2INEWTEXT file.in file.out

REPL-h 0x0d,0x0a-h 0x0afile.in file.out
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5.8 ROMFILE - file image generation

5.8.1 Description

ROMFILE is atool, which creaesa ROMablefile imageas hexadecimafile. This file canbe downloadedlirectly
to FLASH / EEPROM memory, or programmedo ROM memoryof a targetplatform. In caseno input files are
given, the programgenerateanempty ROM file image.Thefile imagehas thefollowing structure:

[

U2 filenamelerr 0x??7?7? - motorolabyteorder
U1 filename[filenamelen]

U4 datalen= 0x???7??2??? - motorolabyteorder

U1 data[datalen]

I

U2 end_of_filechain= 0x0000

5.8.2 Usage and invocation

ROMFILE <address>type>[inputfilel|[inputfile2]|...]]

address: startaddresswherethe ROM file chainwill be programmedo
type: outputfile type
supportedypes: ‘02’ intel hexformat
inputfile?: - optional
5.8.3 Example

ROMFILE 0x0001000M2 classes.nafiser.nzf> romfiles.hex

ROMFILE 0x0001000M@2 > no_files.hex
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5.9 V51M - 8051 simulator

5.9.1 Description

V51M hasbeendevelopediuring the portationof EASy to the 8051 family controllers.Currently not all featuresof
the 8051 prozessomare supported,but V51M is usefulto analyge and debugEASy runtime for 8051. V51M
currentlyrunsonly underDOS, sincea partof the simulationALU-engineis codein assemblylanguageV51M is
not optimized. On Pentium133MHz-Systemst runs 8051 code20timesslowerthana 12Mhz clockedreal 8051
hardware thereforeit cannotreplacea real emulator.V51M supportssourcecodedebugging(only for .ABS-files
createdby Keil8051 compilers).V51M emulateshe proprietaryServicelo-Interfac@ver which the EASy runtime
downloadsclassfiles, thereforea completeexecutiorof Java-classewill be simulated.

5.9.2 Usage and invocation
V51M inputfile

inputfile: Intel-Hexor Keil L51-ABS file

5.9.3 Example
V51M easy.abs

V51M easy.hex
5.9.4 Program usage

The programist self describing.Available commandsand keys are displayed at the bottom of the simulation

window.
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Appendix A: References

{MAN_SERV} H+T: SERVANT. Usermanualyv1.0, August2001.
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