; kl e3ekh"1 6TEJ1 0 7 MAY 2003 STORI NG AN QUTPUT STREAM | N A TEMPORARY
BUFFER FOR BLOCK TRANSFERS OF DATA FOR A JAVA APPLET AND JAVA APPLI CATI ON
BACKGROUND OF THE | NVENTION 1. Field of the Invention The invention

di scl osed broadly relates to the field of computer software devel opnent and
nore particularly relates to the field of software toolkits for application
devel opment for Java Applications and Java Applets. The invention provides
sof tware devel opers with a consi stent input/out put (I/0O function interface
for both Java Applications and Java Appl et él?' W tion of the Related
Art Java is a programm ng | anguage devel oped by rosystens. The basic
i dea behind Java progéamrng is that the sane Java software code can run on
many different ki nds'&g conputers. Stated differently, the goal of Java is

to wite softwa m” run on any Java conpliant platform These
different platf ﬂm ﬂﬂ&fboth di fferent hardware pI atf orns, e g , RI SC,
PC, Macintosh, Spare-.an ferent operating system

W ndows 951INT, Unix, AlX Copel and. 2 0 ? MAY ZUU:m W@B orm; cover
a large class of corrpl etely different machines fromlar s to thin
clients to small portable consunmer devices such as per scﬁ‘?%?PZ‘dl gital

Cuppti ors i nc RGN GPEPTr ErRving TPy RUrsRR Sl ort | ava

for devel opi ng TRANSHRRSWMFE DAMAT @R #AIAVA APPLET, AND JAVAARPLIIBATICRI! | ed Java
Applications. Software tools for performng I/0O (Input/output) operations
for Java Applications are called the Java I/O Toolkit. This Java I/ 0O

Tool kit provides software devel opers with a library of object oriented
functions for reading and witing to files that are |local to the hardware
platformin which the Java Application is executing. Qher Java |10 Tool kit
functions include performng other I/O function across a network. One
exanple is the reading and witing of files to renpte servers. During the
devel opment of Java, the Internet and nore particular the Wrld Wde Wb
("Web") has becone i nmensely popul ar |argely because of the ease of finding
i nformation -fri | i f today's browsers. A feature known
as hypert ext %%%%goﬁﬁgﬁ: t}g@ﬂ\%égﬁa'ﬁfornati on fromone Wb page to

.anot her Wb page B&l(ﬁbﬂfﬁé%@ﬁbdﬁi ng (using a pointing device such as a
nouse) at the hyp t ext nd c n er f hat kes_.the Wb
attractive is havi h‘a e %’bl 5’9??#&%‘3 % i %?%Sr?;tcpg‘ﬁ orCBYAent ) .
in remote Whiepalgpsiend tah@u‘horéh;ﬁart’ Qaryr etated tofthddeldgf sofbparel tabikite dor

application pr mfor ach kind of ,content accesse t he s

content 1 o v BRI BheSRRPrLloE fr AR RS S5 SR AopEBhEnb By REET

evol ved to erpadimdesrsuftWar@d@Ielmrﬂwmaacmtemaupumutmul(m)a‘uhétioa interfheant
across a w de vari f dl ferent platfornms. In 1995, Sun M crosystens
formal ly int %rotif’é'%‘é Mﬁ%{\?ﬁ rlﬁo‘?ﬁ’a‘{?g %P '%eb browser that can run Java
code. Oher Web browsers such as Netscape Navigator and M crosoft |nternet
Expl orer hav SI n e ad ity to their base Wb browser
products. Th ﬁ%ﬂq '8H°gﬁ‘e%%al§8%@er t echnol ogy conbi ned with Java

t echnol ogy has i noa\ﬁaase@rddnanﬁuh'gdambeHemilomfﬂunmﬂicrbayﬂemh Fhe bddie
ability to Wrdea behind Java programming is that the same Java software code can run on
many different kinds of computers. Stated differently, the goal of Java is to write
software once to be run on any Java compliant platform. These different platforms
include both different hardware platforms, e.g., RISC, PC, Macintosh, Sparc and

different operating system platforms, e.g., Windows 95/NT, Unix, AIX, Copeland.



0 7 MAY 2003 an application once and run the application across a variety
of platforns including Wb browsers, and while nost of the Java code is
portabl e ‘across platforns, including Java-conpliant Wb browsers, sone
functions such as returning handles to franmes or the handling of

| nput/ Qut put |1 110) are not portable. Two categories of Java-based prograns
are necessary. The first category of Java base prograns is called a Java
Application that runs across conputer platforns w thqut being conbined with
a Wb browser. The second category of J&va-@a?sMAk{r déﬁéms is called Java
Appl ets that run across systens using Java conpliant Wb browsers. The
reason many functions are not conpatible across Java runtinme environnents
of Applets and Applications is due to security concerns. Java Applets are
typically | oaded by a Wb browser being accessed. The Appl et by design
cannot wite r f r i i j
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coul d easil yedcs?%g?ﬁééhg?g@a%?y @8 et ﬁé ,t&ﬁ&é%éémgﬁ%%brggﬁfn‘gwﬂa{y;ﬁ%ug? ﬁ%?vvi se
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present invention, disclosed is a nethod to performI/O (Input/Qutput)
operations for an interpretative based program executing 5 4 7 MAY 2003
on an Interpretative Machine in a information processing unit. The nethod
conprises the steps of: executing an interpretative based program on an
interpretative Machine; receiving a request to pass data of unknown | ength
out of the program allocating a |ocal buffer in the information processing
unit to wite the data of unknown length; witing the data of unknown

|l ength to the local buffer; determning the size of the data of unknown

|l ength in the local buffer; and passing the I ength of the data conbi ned
with the data in the buffer out of the program In accordance with another
aspect of the invention, a conputer readable nediumis described to carry
out the above nethod. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a

. e o - o Y



present invention. FIG 4 is a flow chart of the Java I/O Tool kit function
for an output stream according to the present invention. FIG 5 is a flow
chart of 'the Java 1/0O Tool kit function for an output stream for both Java
Appl ets and Java Applications according to the present invention. DETAILED
DESCRI PTI ON OF AN EMBCDI MENT Many programm ng terns, specifically object
oriented programm ng terns are used throughout this specification and in
the attached clains. A short list of object oriented terns used in Java are
as foll ows: 0 7 MAY 2003 d ossary of Fer msqqsyﬁynzpbas Di scl osure C ass
- a description of an object. For exanple, t i'g e a class called
shape that contains objects which are circles, rectangles, and triangles.
The class defines all the conmon properties of the different objects that
belong to it. Note: In the exanple above, each object such as a rectangle

may itself b - ( ' ' e n
roper i es ¢ iR Fhedidth S iffioail 8968 2lafef bploMI BT . .
the | ength an@ebHwowsershaofl while mesit efntheelavhmodeas rpertablevacrdgs platferms, a
runtime envir; ' ' e ' i_ngl udi ng
Basi ¢ and Jav'fa?fl‘:| Ollﬂb gé(\g%ﬁérﬁélgarngg\ﬁ%tﬂcﬁg&g%é(e, ﬁ%@h&qﬁﬁggﬁﬁgg%gﬁgﬁﬁthgﬁ%gi ate
st eps such adodwanmmsldrttye bandling lof ingut/Ouatpuh@/Q) ase noff partabke. t hive categdrfes afava

Virtual Machi ( i | S.] LC Lnterpr - - data
flowinto a p&g'arb;é%d &%@%ﬁgf" Pea}r\éuggf’ erg’t trlhg ﬂg?ééﬁ%f’b&ooﬁt"gYaﬁé%Jee%rPE{é&%ﬁ Rat
consi sts of hutled datlavaipplicatoadtnae suno acerss pednaudet piatfdans withoutobgiegt |1 s
an instance of g.cl ass,. tput - data flow out, of a_program, Method - a
rerber  unct | e aeB Brayiseht B’ sding Kenelhnr SR Vb AR ARbGTS
i nstructi ons ddiiet JawyAppletssthdt iun agress@ystemrsausing Java complianmtrweb drowsers.
Procedures ustr?l lI;%Fhave o?e gr more i ggut @belr anet er Sy and .caneﬁ{)){r oducet one or
more out put  pUrTEPR? MENpARISLNS 81 0t SORPatbly SPOsP dAvq BIYDeINEPIBRLS or
routines. Strafappletaandapplicationis duedd seeldrity soricerrishelaivh applets atettgpicaiyo and
out of an applic¢ation.,on program. A strea ut put refers to the process of
i 1 ng" dat & PEC T uPeh oFU A ndh-bRRL R e T uBhg gl 8555 2y
devi ce coupl eratidrom eapstbeagef devicesc €ihis defibdedta limftatiom foutl/Cs tsr desigreefter s t o
the process Orfninrir%l"f‘zg Ithnec"destr(t)Jct?veNupé\t{a C%ng\:;'a Applets as computer viruses that unknowingly

make changes to the compute system of the end user. A Java Applet with local

write and read access then could easily create havoc by deleting, renaming,

scrambling and otherwise corrupting a user computer system.

Both of these categories of Java-based programs, Java Application and Java

Applets, require specialized I/O handling. This specialized I/O is handied by the use

of two different Java Classes in the Java I/O toolkit, one class for Java Applets and

one class for Java Applications. Because of the requirement of two classes, a

developer wishing to create a Java-based software application must treat each run

time environment, i.e., Java Applets and Java Applications differently. Because of

these different Java /O toolkit requirements, a software developer is forced to

develop separate codes to handle each of these two Java I/O classes. Accordingly,

there is a need for a method to provide an I/O class interface that can be used both

by Java Applications and Java Applets which overcomes the above problems.



data froma file, froma keyboard entry, froma nouse, froma network or
fromany other device coupled to a conputer. Descrption FIG 1 depicts a
functional block diagramof a typical infornmation processing systemfor
hosti ng Wb pages 100. A Wb server 101 running a Wb server and
application 103. The Wb server 101 is connected to the Internet 105.
End-user information processing unit 107 with Wb browser 109 are connected
to the Internet 105. Web server 101 is an 18M PC Server, Sun Sparc Server,
HP RI SC server or equivalent. The Wb brows@r f [)ﬁ}@y HTTP
(Hypertext-Transfer-Protocol) conpatible prgdzjcj:’ﬂ%s\fj?h as Net scape

Navi gat or, Sun Hot Java Browser, M crosoft Internet Explorer or equivalent.
The application 103 is a Wb page server application for hosting Wb pages
on the Web browser 109. The application 103 is witten in any software

| anguage that can Afisidbieiivitd (iRpdiie? abiala oRated of Rh kiaplopass 4o Veb
browser 109. It is Inportant to polnt out that e precise operating
systens and hwfitihvgaoé asoedtpylustiearnns The HHEP (lypertext ctrangfer Rrotecelhds @ger
unit 107 and : - I o war e
or software c%%@%{ﬁo?‘a@ ?‘%\ﬁg{?ﬁé@@ﬂgy& @%n%gasnrgrtcﬁgﬁ)ér?g I @%ﬁ%@gqgﬂalgﬂ'\%@{g g

vari ety of hacallaborativerdompétingainevinithatieolnterneReflased.ndiare iMo@ation arhthee i s
shown a bl OCKHGI‘f‘WfImd)f {%PSt%'oOI 'seCtéI/%%‘La{S?onR‘/‘?%ts &ﬁIﬁI‘?' n{pgiation
processi ng system 200 used rn accordance wt hr's i'nvention. Tnformation
processi ng sybitmhiw@a0n3.erg/otarstsirfcliOn Siefchas T Vieone thé \Blodds\@lidaiiveb 1(9V3)
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used in progr epmiactormto thafservent i on- pr ocessi ng apparatus (e.g., a personal
¢ h torm i e : Lo .
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creation of J&vproridploneamatborstodramhsiadata’pfpinkbewn engil thaticaovae. used betheby

sof t war e devel,Qpe if.es v e code, the code, rather than being
conpi | ed int0J§WIépﬁ%?hﬁggﬁgﬁgyggggmggspecific pl atform Java devel opers
conpil e Java source into an internediate formof byte code that can be
executed on a | j environment. Java byte code 301 noves
froma |ocal ﬁ%ﬂ@“ﬁﬁ?ﬁbéﬁtﬁﬂﬁVﬁgfﬂgﬁﬁ to a Java runtine environnment 303.
The Java byte codeBaérly, irsacuordaricerwitidihatprefemt invehtidny tdisolozed is b madthedta ke

pl atform specific b code,. can be executed on any platformwith a Java
Punt | e envi + oRferR TOTRBSHGiiatH Breere st T Dteteietotye Based wea el t ha
enabl es Java Applications or in the case 'of Wb browsers Java Applets, to
run on any systemregardl ess of the operating 0 ~ MAY 2003 system and

t he underlying hardware. Wien the Java byte code 301 arrives in the runtine
environment for a particular conmputer platform a class |oader 305
retrieves one or nore Java class |libraries 307 for the given operations
specified by the Java byte code 301. The Java byte code 301 and Java cl ass
libraries are dynamcally | oaded in the Java Virtual Machine (VM 309. The
Java VM 309 is the heart of the Java platform !t is the Java VMthat is
custom zed to work with a particular operating system 317 such as Uni x or
W ndows NT and with a particular hardware platform 319 such as HP RI SC or
Intel Pentiumclass machines. A Just-In-Tinme conpiler 313 for dynam c
conpiling Java Interpreter 311 and runtinme system 315 are known conponents
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Al t hough a specific enbodi nent of the invention has been disclosed, it wll
be understood by those having skill in the art that changes can be nade to
this specific enbodi nent w thout departing fromthe spirit and scope of the
i nventjion. The scope of the invention is not to be restricted, therefore,
to the specific enbodinent, and it is intended that the appended cl ai ns
cover any and all such applications, nodifications, and enbodi nents within
t he scope of the present invention. -11- 07 MAY 2003 What is clainmed is:

1. A nethod of performing I/O (Ilnput/oubput ' in an information
processing unit, said method conprising thegs??m?tz.ﬂaaefi ning an 1/0 cl ass

for passing data into the program and for passing data out of the program
creating an obj ect with a first class nethod based on the I/O class for
the interpretative based programfor execution on an Interpretative Mchine

(I'M not cou t - ar }Q@ﬁhﬁ ; ; d t he
/O class foféﬁggcﬁ%e?%%wgaﬂ %gﬂ% g‘ﬁ@?@“v@%@%&‘%gb? \Aﬁ@érzl?entﬁ{)"%e
obj ect is an ¢omprisasdhefstepe of/ exeduling au tnferphetalived based s pegriamg ont 8n own
procedures a Vaki S o ' [ ' el ying a
request to pggtse a :HV%N %ﬁbﬁb&%&%ﬁ%@&%&pg’fd#ﬁg@ ﬁ%@dgﬁ]mgf%ngg‘aéq{ﬁg a
| ocal buffer the ptdgeamniocating etogat buftes &1 thg infatmation prpdaseing it datvetedhe

unknown | engt : I 5ng, L t f I cal
buffer; det er%t%?ﬁéﬁ%'ﬁoew qm%ﬂé{mggklﬁ@n@%d%tg O(f)¥i Hun nomsﬁgttr?gth Eq?(tharp?)Hl:ef&l' ocal
buf f er; passidaerntiming éegtire offthe detadd wakmawbiengtth inithenlocd dutier; andpassieg buf f er

based pr ogr areActn Ahe AR CuRBin i Y BB WP MG (BERPRR B o7 on

an | M coupl edadcordandé Withramotier aspécttdfiéhe inventjpne b abmpetds asathbler mediamis s
executing on an I t coupled to rowser, executing the first class
nmet hod; mhere%?cf'ﬁﬂ%&%%w o(l’):‘lt esat}?é’?%\%g%cgrfor m |1/ O operations during

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a functional block diagram of a typical information processing system
for hosting Web pages in which the present invention is implemented.

FiG. 2 is a functional block diagram of the major electrical components of an
information processing system used in accordance with this invention.

FIG. 3 is a block diagram of Java Runtime environment according to the
present invention.

FIG. 4 is a flow chart of the Java I/O Toolkit function for an output stream
according to the present invention.

FIG. S is a flow chart of the Java /O Toolkit function for an output stream for
both Java Applets and Java Applications according to the present invention.

DETAILED DESCRIPTION OF AN EMBODIMENT

Many programming terms, specifically object oriented programming terms are
used throughout this specification and in the attached claims. A short list of object
oriented terms used in Java are as follows:



execution of the interpretative based program and if the interpretative
based programis executing on an | Mcoupled to a Wb browser, executing the
second class nethod; wherein either the second class nmethod performl1/0O
operations during execution of the interpretative based program 2. The

met hod of performng I/O operations of claim1, wherein the step of passing
the length of the data includes the sub-steps of: passing the |ength of the
data in the content-length header field as required by the Hypertext
Transfer Protocol (HTTP); and passing the dBt]a M;Aé{efZﬂ part of the
entity-body in the nessage as defined by the HITP standard. - 12 - 0 7
MAY 2003 3. The nethod of performng |I/O operations of claiml1, wherein the
step of creating an object with a first class nmethod based on the 1/0 cl ass
for the interpretative based programfor execution includes creating an obj
ect with a fidgigisary 86PeRIVRY iRASEDiIRDsufe |/ O class for the interpretative
based programTor executron using a Java based program 4. The nethod of
performing I/0O op%i*@r@s@ﬁp"'@ﬂﬁgﬁﬁ abjegth Epeexanimie theremight beacdarsiasiedbn an

| M not coupled to P@(P b ' i [ based
program runni ng on An Rfé\@ﬁ@%%%%gwtﬂ%ﬁﬁ %\gﬁ&%g@&g@ﬁhg&g@k@g The
Application. 5. Thlassrdetnas allitheepmoroni pigrerties effbe gliffesery objects thahbdongwher ei n
the step of executi. . i uting
an i nt or pret at 1 ve buougey il SaifbEaBhd, Bah Siphy MBNSER e ngld By REGE
Browser is a JAVAbA@ilasgs. (as objesbis@stingtancesf ofpegiass) mithgomhorngpepertiesthat of
claiml, wherein I j i i t hod
based on the 110 orend'fheSppdicBbel T dRedmdE ik hibdat ek I EE 101
on an | nter pret at width bhthieireeta(gli®) i ncl udes the I Mrunning a Java Virtual
Machi ne. 7. The . 1 ng. | qperat.i fecl Al . er
conprising: defi Tﬁhg qetg e Mzchind fof @S&@nsﬂﬂgﬁq@’i‘”ﬁt@?tﬁﬁ’"ﬁ%“é‘% #&'@?on
processi ng unit ampddranmingdasngupgdaireluding Bifsia drel Jand forexedwdingspoce sedag

unit; wherein at Wﬁ%t tﬂgrngec? Bf M]e?mgal%% &gpgguwggcbﬁpﬁin{; 8“%&& eIn%e afile

name.
case of Java this is the Java Virtual Machine (VM). In Basic this is the Basic

interpreter.,

Input - data flow into a program.

Obiject - an object is a self-contained entity that consists of both data and
procedures to manipulate the data. An object is an instance of a class.
Qutput - data flow out of a program.

Method - a member function in a class.

Procedures - a sequence of programming instructions that may be used in
one or more points in a program. Procedures usually have one or more input
parameters and can produce one or more output parameters. Procedures
are also referred to as functions or routines.

Stream - an abstraction that refers to the flow of data into and out of an
application or program. A stream output refers to the process of writing data
to a file, to a printer, to a display, to a network, or to any device coupled to a
computer for receiving data. An input stream refers to the process of reading



8. A conputer readabl e nedi um containing programinstructions for
performng /0O (InputlQutput) operations in a information processing unit,
the programinstruction conprising instructions for: defining an 1/0 class
for passing data into the programand for passing data out of the program
creating an object with a first class nethod based on the I/O class for the
I nterpretative based program for execution on an Interpretative Mchine
(I'M not coupled to a Wb browser and a second cl ass net hod based on the
|/ O class for execution on an | M coupl ed to P\ Qgpg wherein the
object is an instance of the I/Oclass with the /'O°class having its own
procedures and data variables for performng I1O operations; receiving a
request to pass data of unknown | ength out of the program al | ocat i ng a

| ocal buffer in the information processing unit to wite the data of

unknown | engt h th@F@tfR, a ffe, ﬂ-&na@ygod\%nﬁ@ engﬁgh% ftoRfa AEtRriObr iR nOWN

|l ength to the | oca determning t the data of unknown
l ength in the | ocany btﬁ'ﬁfd?V|Ct?)a@m|¢€bt0tar@m@ﬁgth of the data conbined with
the data in the buffer out of the program and checking to determ ne

whet her the interpretative based programis being executed on an | M not
coupled to aMﬂbﬁQﬂ/\ser or on an IMcoupled to a Wb browser; if the

e pretati ve, DapRd. PAAKER R BIAU Ah20 P GRBb frdBsdnd el
perform |/ O qyeteat foohestiugrWel peges 100. ol Viéb sdreei Hilenupniag st \Web sbasednd
program and application 103. The Web server 101 is connected to the Internet 105. End-user
information processing unit 107 with Web browser 109 are connected to the Internet
105. Web server 101 is an IBM PC Server, Sun Sparc Server, HP RISC server or
equivalent. The Web browser 109 is any HTTP (Hypertext-Transfer-Protocol)
compatible product such as Netscape Navigator, Sun HotJava Browser, Microsoft
Internet Explorer or equivalent.
The application 103 is a Web page server application for hosting Web pages
on the Web browser 109. The application 103 is written in any software language
that can transmit Sun Microsystems Java-based applications to Web browser 109.
It is important to point out that the precise operating systems and hardware
configurations of the Web server 101, the end-user unit 107 and the Web browser
109 are not limited to any specific hardware or software configuration. These
systems can be implemented on a wide variety of hardware and software platforms.
Referring to FIG. 2, there is shown a block diagram of the major electrical
components of an information processing system 200 used in accordance with this
invention. Information processing system 200 is representative hardware of end-
user unit 107 hosting Web browser 109 for Java Applets. In the Java Application
mode, information processing system 200 can be a standalone computer based
system. The electrical components of information processing system 200 include:
a central processing unit (CPU) 210, an Input/Output (1/0) Controller 211, a system
power and clock source 213; a display driver 215; RAM 217; ROM 219; ASIC
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met hod perform |1/ O operations during execution of the interpretative based
program 9. The conputer readable nediumof claima8, wherein the step of
passing the length of the data includes the sub-steps of: passing the

| ength of the data in the content-length header field as required by the
Hypertext Transfer Protocol (HTTP); and paSS|ng the data itself as part of
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apparatus (e.g., a personal computer) to perform in accordance with the invention.

Referring now to FIG. 3 there is shown a block diagram of Java Runtime
environment 300 according to the present invention. The Java language was
created by Sun Microsystems. More information on Java Software and Java
Developers tools is available online URL http://www.sun.com/java. The use of Java
and the creation of Java Applications and Java Applets is well known. Once a
software developer writes a Java source code, the code, rather than being compiled
into a format designed for a specific platform, Java developers compile Java source
into an intermediate form of byte code that can be executed on any system with a
runtime environment. Java byte code 301 moves from a local hard disk over a
network to a Java runtime environment 303. The Java byte code 301 is an
intermediate form of byte code, that unlike platform specific byte code, can be
executed on any platform with a Java runtime environment. The Java runtime
environment 303 is the platform that enables Java Applications or in the case of
Web browsers Java Applets, to run on any system regardiess of the operating



an 1/ O class for passing data into the program and for passing data out of
the program an object with a first class nethod based on the I/O class for
the interpretative based programfor execution on an IMnot coupled to a
Wb browser and a second cl ass nethod based on the 1/0 class for execution
on an Interpretative Machine (IM coupled to a Wb browser; wherein the
object is an instance of the I/Oclass with the I1/O class having its own
procedures and data variables for performn Jé/O ﬁﬁadé)ons; nmeans for
receiving a request to pass data of unkfown nMA? f the program a

| ocal buffer to wite the data of unknown | ength thereto; neans for witing
the data of unknown |length to the I ocal buffer; nmeans determ ning the

| ength of the data of unknown length in the |ocal buffer; nmeans passing the
| ength of the data conmbined with the data in the buffer out of the program
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and permits portability across a wide variety of operating system 317 platforms.

The Java runtime system 3156 interprets the Java byte code 301 and Java
class libraries 307 to run the Java program. If the Java VM is coupled to a Web
browser, the Java program is called a Java Applet. Alternately, if the Java VM is not
coupled to a Web browser, the Java program is calied a Java Application.

In the preferred embodiment each function described for the Java I/0O toolkit
is a member of the Java class libraries 307. Each function invoked through a call
in the Java byte code 301 is dynamically loaded.

Referring now to FIG. 4, is a flow chart of the Java /O Toolkit function for an
output stream according to the present invention. The flow chart begins with a Java
function 400 with one parameter filename 401. The function defines an array in local
memory, e.g. RAM 217, of information processing system 200, step 403. A byte
counter is reset to zero in step 405. A conditional function 407, tests to determine
is there is a byte to write. When there is another byte to write, the size of the array
is increased by one, setup 409, and the byte is written to the byte array, step 411.
The byte counter is increased by 1, step 413, and the process is repeated through
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number is used to set the length of the output stream, step 417. For HTTP
transmissions, this is the Content-Length header in the HTTP/1.0 definitions for a
servlet application.

Although a specific embodiment of the invention has been disclosed, it will be
understood by those having skill in the art that changes can be made to this specific
embodiment without departing from the spirit and scope of the invention. The scope
of the invention is not to be restricted, therefore, to the specific embodiment, and it
is intended that the appended claims cover any and all such applications,

modifications, and embodiments within the scope of the present invention.
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1. A method of performing I/O (Input/Output) operations in an information processing
unit, said method comprising the steps of:

defining an I/O class for passing data into the program and for passing data out of the
program;

creating an object with a first class method based on the I/O class for the interpretative
based program for execution on an Interpretative Machine (IM) not coupled to a Web browser
and a second class method based on the /O class for execution on an IM coupled to a Web
browser; wherein the object is an instance of the I/O class with the I/O class having its own
procedures and data variables for performing I/O operations;

receiving a request to pass data of unknown length out of the program,;
allocating a local buffer in the information processing unit to write the data of unknown length
thereto;

writing the data of unknown length to the local buffer;

determining the length of the data of unknown length in the local buffer,

passing the length of the data combined with the data in the buffer out of the program,;
and

checking to determine whether the interpretative based program is being executed on an
IM not coupled to a Web browser or on an IM coupled to a Web browser;

if the interpretative based program is executing on an IM not coupled to a Web browser,
executing the first class method; wherein the first class method perform I/O operations during
execution of the interpretative based program; and

if the interpretative based program is executing on an IM coupled to a Web browser,
executing the second class method; wherein either the second class method perform I/O

operations during execution of the interpretative based program.

2. The method of performing I/O operations of claim 1, wherein the step of passing the
length of the data includes the sub-steps of:

passing the length of the data in the content-length header field as required by the
Hypertext Transfer Protocol (HTTP); and

passing the data itself as part of the entity-body in the message as
defined by the HTTP standard.
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Hb HuV?é”ollo & Uﬁ\e( Pneth%g éf%gért%}mﬁxg I/O operations of claim 1, wherein the step of creating an
object with a first class method based on the I/O class for the interpretative based program for
execution includes creating an object with a first class method based on the O class for the

interpretative based program for execution using a Java based program.

4. The method of performing I/O operations of claim 1, wherein the step of executing on
an IM not coupled to a Web browser includes executing an interpretative based program running

on an IM not coupled to a Web Browser is a JAVA Application.

5. The method of performing I/O operations of claim 1, wherein the step of executing on
an IM coupled to a Web browser includes executing an interpretative based program running on
an IM not coupled to a Web Browser is a JAVA Applet.

6. The method of performing I/O operations of claim 1, wherein the step of creating an
object with a first class method based on the I/O class for the interpretative based program for

execution on an Interpretative Machine (IM) includes the IM running a Java Virtual Machine.

7. The method of performing I/O operations of claim 1, further comprising:
defining an I/O class for passing data into the information processing unit and for
passing data out of the information processing unit; wherein at least part of the passing of data is

through use of a file name.

8. A computer readable medium containing program instructions for performing /O
(Input/Output) operations in a information processing unit, the program instruction comprising
instructions for:

defining an I/O class for passing data into the program and for passing data out of the
program;

creating an object with a first class method based on the I/O class for the interpretative
based program for execution on an Interpretative Machine (IM) not coupled to a Web browser
and a second class method based on the I/O class for execution on an IM coupled to a Web
browser; wherein the object is an instance of the I/O class with the I/O class having its own
procedures and data variables for performing I/O operations;

receiving a request to pass data of unknown length out of the program;
allocating a local buffer in the information processing unit to write the data of unknown length

thereto;
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writing the data of unknown length to the local buffer;

determining the length of the data of unknown length in the local buffer;

passing the length of the data combined with the data in the buffer out of the program;
and

checking to determine whether the interpretative based program is being executed on an
IM not coupled to a Web browser or on an IM coupled to a Web browser;

if the interpretative based program is executing on an IM not coupled to a Web browser,
executing the first class method; wherein the first class method perform I/O operations during
execution of the interpretative based program; and

if the interpretative based program is executing on an IM coupled to a Web browser,
executing the second class method; wherein either the second class method perform /O

operations during execution of the interpretative based program.

0. The computer readable medium of claim 8, wherein the step of passing the length of the
data includes the sub-steps of:

passing the length of the data in the content-length header field as required by the
Hypertext Transfer Protocol (HTTP); and

passing the data itself as part of the entity-body in the message as defined by the HTTP

standard.

10. The computer readable medium of claim 8, wherein the instruction of creating an object
with a first class method based on the I/O class for the interpretative based program for
execution includes creating an object with a first class method based on the I/O class for the

interpretative based program for execution using a Java based program.

11. The computer readable medium of claim 8, wherein the instruction of executing on an
IM not coupled to a Web browser includes executing an interpretative based program running on

an IM not coupled to a Web Browser is a JAVA Application.

12. The computer readable medium of claim 8, wherein the instruction of executing on an
IM coupled to a Web browser includes executing an interpretative based program running on the
IM not coupled to a Web Browser is a JAVA Applet.
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14. The computer readable medium of claim 8, further comprising instructions for:
defining an /O class for passing data into the information processing unit and for

passing data out of the information processing unit; wherein at least part of the passing of data is

through use of a file name.

15. An information processing system for performing I/O (Input/Output) comprising:

an I/O class for passing data into the program and for passing data out of the program;

an object with a first class method based on the I/O class for the interpretative based
program for execution on an IM not coupled to a Web browser and a second class method based
on the I/O class for execution on an Interpretative Machine (IM) coupled to a Web browser;
wherein the object is an instance of the I/O class with the I/O class having its own procedures
and data variables for performing I/O operations;

means for receiving a request to pass data of unknown length out of the program;

a local buffer to write the data of unknown length thereto;

means for writing the data of unknown length to the local buffer;

means determining the length of the data of unknown length in the local buffer;

means passing the length of the data combined with the data in the buffer out of the
program;

means for checking to determine whether the interpretative based program is being
executed on an IM not coupled to a Web browser or on an IM coupled to a Web browser; and

means for executing one of the first class method or the second class method to
performing I/O operations during execution of the interpretative based program:

so that the first class method is executed when the interpretative based program
is executing on an IM not coupled to a web browser; and
so that the second class method is executed when the interpretative based

program is executing on an IM coupled to a web browser.

16. The information processing system of claim 15 wherein the means for passing further
comprising:

a content-length header field as required by the Hypertext Transfer Protocol (HTTP) for
passing the length of the data; and
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