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(57) ABSTRACT 

A method and apparatus for printing accessed data over a 
network using a virtual machine applet accessed by a printer. 
To-be-printed data accessed through a network or setup com 
mand data for setting up a printer environment received from 
a user is transformed into to-be-printed extensible markup 
language (XML) data or setup command XML data, respec 
tively. The to-be-printed XML data or the setup command 
XML data is transmitted to the printer. The to-be-printed 
XML data or the setup command XML data is interpreted via 
the virtual machine applet to execute printing or to set up the 
printer. Accordingly, data written in various kinds of lan 
guages on the Internet can be transmitted to and printed by a 
printer without installing a printer driver in a computer or a 
mobile communication apparatus like a PDA. Also, a desired 
printer setup by a user can be achieved without a printer 
driver. 

14 Claims, 6 Drawing Sheets 
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METHOD AND APPARATUS FOR PRINTING 
ACCESSED DATA OVERA NETWORK USING 

A VIRTUAL MACHINE APPLET 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 
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CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the priority of Korean Patent 
Application No. 2002-34133, filed Jun. 18, 2002, in the 15 
Korean Intellectual Property Office, the disclosure of which is 
incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 
2O 

1. Field of the Invention 
The present invention relates to the field of printing data on 

a network using a printer connected to a computer, and more 
particularly, to a method of and an apparatus printing 
accessed data over a network using a virtual machine applet. 25 

2. Description of the Related Art 
In the related art, to print data from the Internet, a computer 

directly accesses data from a web server (not shown), creates 
printer data using an application program and a printer driver, 
and transfers the printer data to a printer. Recently, since 30 
mobile devices, such as a PDA or an Internet phone, are 
becoming widespread, printing through these devices is on 
demand. In order to print data from the Internet, a mobile 
device brings data from a web server through the wireless 
Internet, makes printer data using an application program and 35 
a printer driver, which are built in the mobile device, and 
transmits the printer data to a printer. The printer data sent to 
the printer is analyzed and divided into data to be printed and 
data not to be printed. Printing is executed on the data to be 
printed. When a printer setup value is input through a printer 40 
driver, the printer setup value is also transmitted to a printeras 
the printer data, and the printer is then set. 

However, when computers or mobile devices having a 
Small capacity of memory must output a particular form of 
work-related document, the diversity of document types 45 
makes it difficult to output a document to a printer through a 
printer driver in real time because of the great limitations in 
capacity, program installation, and the like. Further, since 
present computers or mobile devices have different printer 
drivers suitable for different operating systems (OS) used by 50 
the computers or the mobile devices, printer drivers corre 
sponding to all types of computers or mobile devices must be 
developed, thereby creating a manufacturing inefficiency. 
Further, since the output operation of a mobile device in an 
enterprise-type solution must support various kinds of OSs 55 
and application programs, mobile devices having a small 
capacity of memory and a low-speed CPU cannot rapidly 
process/Support high Volume databases and printing informa 
tion therefrom. 

60 

SUMMARY OF THE INVENTION 

The present invention provides a method of printing 
accessed data over a network using a printer virtual machine 
applet, in which the printer interprets extensible markup lan- 65 
guage (XML) data by using the virtual machine applet, so that 
data written in various languages on the Internet can be 

2 
printed without the need to install a printer driver in a com 
puter or mobile communication devices, such as a PDA. 

According to an aspect of the present invention, an appa 
ratus/a system prints accessed data over a network using a 
printer virtual machine applet. 

Additional aspects and advantages of the invention will be 
set forth in part in the description which follows and, in part, 
will be obvious from the description, or may be learned by 
practice of the invention. 

According to an aspect of the present invention, there is 
provided a method of printing accessed data over a network 
using a virtual machine applet in a printer connected to a 
computer. In this method, first, to-be-printed data accessed 
through the network or setup command data for setting up a 
printer environment received from a user is transformed into 
to be-printed XML data or setup command XML data, 
respectively. The to-be-printed XML data and the setup com 
mand XML data are written in an extensible markup language 
(XML). Thereafter, the to-be-printed XML data or the setup 
command XML data is transmitted to the printer. Next, the 
to-be-printed XML data or the setup command XML data is 
interpreted by the printer to execute printing or to set up the 
printer, respectively. 

According to another aspect of the present invention, there 
is provided an apparatus/a system printing accessed data over 
a network using a virtual machine applet in a printer con 
nected to a computer. In this apparatus, a printer setup inter 
face receives a setup command for setting up a printer envi 
ronment from a user and outputs setup command data. An 
XML data transformation/transmission unit transforms to 
be-printed data accessed through the network or setup com 
mand data received from the user into to-be-printed XML 
data or setup command XML data, respectively, and transmits 
the to-be-printed XML data or the setup command XML data 
to the printer. In the printer, an XML data processor interprets 
the to-be-printed XML data or the setup command XML data 
to execute printing or to set up the printer, respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and/or other advantages of the present invention 
will become apparent and more readily appreciated from the 
following description of the embodiments, taken in conjunc 
tion with the accompanying drawings of which: 

FIG. 1 is a flowchart of printing accessed data over a 
network using a virtual machine applet, according to an 
embodiment of the present invention; 

FIG. 2 is a flowchart of operation 12 of FIG. 1, according to 
an embodiment of the present invention; 

FIG. 3 is a flowchart of storing an XML virtual machine 
applet in a printer, according to embodiment of the present 
invention; 

FIG. 4 is a flowchart of operation 52 of FIG.3, according to 
an embodiment of the present invention; 

FIG.5 is a flowchart of operation 38 of FIG. 2, according to 
an embodiment of the present invention; 

FIG. 6 is a block diagram of a system printing accessed data 
over a network using a printer virtual machine applet by 
implementing the process of FIG. 1, according to an embodi 
ment of the present invention; 

FIG. 7 is a block diagram of the XML data processor of 
FIG. 6, according to an embodiment of the present invention; 
and 

FIG. 8 is a block diagram of the printer operation executing 
unit of FIG. 7, according to an embodiment of the present 
invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Reference will now be made in detail to the embodiments 
of the present invention, examples of which are illustrated in 
the accompanying drawings, wherein like reference numerals 
refer to the like elements throughout. The embodiments are 
described below to explain the present invention by referring 
to the figures. 

Referring to FIG. 1, a method of printing accessed data 
over a network using XML data and a virtual machine applet, 
according to an embodiment of the present invention, com 
prises, at operation 10, transmitting extensible markup lan 
guage (XML) data (XML documents) to a printer, and, at 
operation 12 interpreting the XML data via a virtual machine 
applet to execute printing or to set up a printer environment. 

To be more specific, at operation 10, to-be-printed data 
accessed through a network or setup command data for set 
ting the printer environment received from a user, is trans 
formed into to-be-printed XML data or setup command XML 
data, respectively. Subsequently, at operation 10, the to-be 
printed XML data or the setup command XML data is trans 
mitted to a printer. A user can access data to be printed by 
connecting to a web server (not shown) through a computer or 
a PDA. Such to-be-printed data can be written in various 
languages or various formats. 
More particularly, at operation 10, the to-be-printed data is 

transformed into to-be-printed XML data, which is a commu 
nication markup language used on the Internet. XML data is 
excellent in Internet home page building and performing 
searches, and facilitates complicated data processing con 
ducted in a client system. For example, with XML data, 
Internet users can easily write and manage content to be 
added to Internet web pages. Also, users can manipulate 
structured databases written in XML, as desired. Meanwhile, 
at operation 10, when a user inputs setup command data to 
establish a desired printer environment, the input setup com 
mand data is transformed into setup command XML data. 
Therefore, at operation 10, the to-be-printed XML data or the 
setup command XML data is transmitted to a printer, for 
example, via a data transmission interface (not shown). Typi 
cally, the transmission of to-be-printed XML data (XML 
documents) reduces a data transmission burden compared to 
transmission of to-be-printed data produced by a printer 
driver. At operation 12, the to-be-printed XML data or the 
setup command XML data transmitted to a printer is inter 
preted in the printer via a virtual machine applet to execute 
printing or to set up a desired printer environment. 

FIG. 2 is a flowchart of operation 12 of FIG. 1, according to 
an embodiment 12A of the present invention. The received 
XML data (XML printer data) interpreting process 10 at the 
printer, comprises operations 30 through 38 of producing 
to-be-printed printer data or setup command printer data from 
the received to-be-printed XML data or setup command XML 
data and executing printing or setting up a printer environ 
ment according to the produced printer data. 

First, at operation 30, it is determined whether received 
data is XML data. The received data may be either XML data 
or printer data. If, at operation 30, it is determined that the 
received data is not XML data, at operations 36 and 38. 
printing or setting up a printer environment operation is 
executed, according to the received to-be-printed printer data 
or setup command printer data. On the other hand, if at 
operation 30, it is determined that the received data is XML 
data, at operation 32, another determination is made as to 
whether the to-be-printed XML data or the setup command 
XML data exist. If, at operation 32, it is determined that the 
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4 
to-be-printed XML data or the setup command XML data 
does not exist, operation 32 is repeated (i.e., if, at operation 
32, to-be-printed XML data or setup command XML data 
does not exist, the printer continues to check for receipt of 
XML printer data). 

However, if at operation 32, it is determined that to-be 
printed XML data or setup command XML data exists, at 
operation 34, to-be-printed printer data or setup command 
printer data is produced from the to-be-printed XML data or 
the setup command XML data, respectively, using a virtual 
machine applet interpreting the received XML data. Typi 
cally, a virtual machine is installed on various client platforms 
in a client-server network architecture, such as the Internet, in 
executing operating systems (e.g., Window 95/98/NT, Unix, 
or Macintosh) or web browsers (e.g., Internet explorer or 
Netscape) of the client platforms, and the virtual machine 
provides a foundation to execute a virtual machine applet 
transmitted to the client. 

In particular, typically, at operations 12 and 34, the virtual 
machine applet of the present invention is an XML virtual 
machine applet that interprets XML data received from a 
computer or a PDA into appropriate data for executing a 
printer operation. Accordingly, at operation 34, the XML 
virtual machine applet interprets received to-be-printed XML 
data, so that data allowing a printer to execute printing, that is, 
to-be-printed printer data, is produced from the received to 
be-printed XML data. In particular, since typically the XML 
virtual machine applet can have a template of to-be-printed 
printer data, to-be-printed printer data can be produced by 
locating received to-be-printed XML data in the template of 
the to-be-printed printer data. The XML virtual machine 
applet also interprets received setup command XML data, so 
that data that allows a printer to be set up, that is, setup 
command printer data, is produced from the received setup 
command XML data. 

FIG. 3 is a flowchart of storing an XML virtual machine 
appletina printer, according to an embodiment of the present 
invention. The generation and storage of a printer XML vir 
tual machine applet, which is used at operation 12 of FIG. 1 
comprises operations 50 and 52 of transforming a virtual 
machine applet into an XML virtual machine applet, trans 
mitting the XML virtual machine applet to a printer, and 
storing the XML virtual machine applet in a printer. 
More particularly, typically, at operation 50, a virtual 

machine applet accessed via a network is first transformed 
into an XML virtual machine applet, and the transformed 
XML virtual machine applet is transmitted to the printer. The 
virtual machine applet, which can be written in various kinds 
of languages, is transformed into an XML virtual machine 
applet written in XML, which is a communication language 
used on the Internet. The XML virtual machine applet is 
transmitted to the printer via a data transmission interface. At 
operation 52, the XML virtual machine applet transmitted to 
the printer is stored in the printer. According to an aspect of 
the present invention, the XML virtual machine applet may be 
pre-stored in a printer. According to another aspect of the 
present invention, operation 52 may be performed at opera 
tion 34 to store a received XML virtual machine applet, as 
part of preparing a printer to print XML printer data. Accord 
ing to an aspect of the present invention, at operation 50, the 
XML virtual machine applet may be first accessed from a 
network and transmitted to a printer, and then, at operation52, 
stored in the printer. 

FIG. 4 is a flowchart of operation 52 of FIG.3 according to 
an embodiment 52A of the present invention. Storage of the 
XML virtual machine applet in the printer comprises opera 
tions 70 through 74 of determining whether received data is 
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an XML virtual machine applet and storing the XML virtual 
machine applet. In particular, at operation 70, it is determined 
whether received data is XML data. If, at operation 70, it is 
determined that the received data is not XML data, operation 
70 is repeated (i.e., no further action is performed until further 
data receipt). However, if, at operation 70, it is determined 
that the received data is XML data, at operation 72, another 
determination is made as to whether the received data is an 
XML virtual machine applet, in step 72. If, at operation 72, it 
is determined that the received data is not an XML virtual 
machine applet, operation 72 is repeated (i.e., the printer 
continues to check for receipt of XML virtual machine applet 
data). However, if, at operation 72, it is determined that the 
received data is an XML virtual machine applet, at operation 
74, the XML virtual machine applet is stored. 

Referring back to FIG. 2, after operation34, or if, at opera 
tion 30, it is determined that the received data is not XML 
data, at operation 36, the produced to-be-printed printer data 
is separated from setup command printer data. According to 
an aspect of the present invention, the to-be-printed printer 
data and the setup command printer data may be indepen 
dently produced from the to-be-printed XML data and the 
setup command XML data, respectively. However, since they 
may also be produced at the same time, the produced to-be 
printed printer data must be distinguished from the produced 
setup command printer data to either execute printing or to set 
up the printer. At operation 38, the produced to-be-printed 
printer data or the produced setup command printer data is 
used to execute printing or to set up the printer. 

FIG.5 is a flowchart of operation 38 of FIG. 2, according to 
an embodiment 38A of the present invention. The printing or 
setting up the printer, using the produced printer data from 
operation 36, comprises operations 90 through96. At opera 
tion 90, it is first determined whether setup command printer 
data exists. If, at operation 90, it is determined that setup 
command printer data does not exist, at operation 94, it is 
determined whether to-be-printed printer data exists. How 
ever, if, at operation 90, it is determined that setup command 
printer data exists, at operation 92, the printer is set up. 

After operation 92, or if, at operation 90, it is determined 
that no setup command printer data exists, at operation 94, it 
is determined whether to-be-printed printer data exists. If, at 
operation 94, it is determined that no to-be-printed printer 
data exists, the method is concluded. However, if, at operation 
94, it is determined that to-be-printed printer data exists, at 
operation 96, printing is executed. 

FIG. 6 is a block diagram of an apparatus/system printing 
accessed data over a network using a printer virtual machine 
applet, according to an embodiment of the present invention. 
The apparatus of FIG. 6 performs/implements the printing 
method of FIG. 1 and comprises a printer setup interface 100, 
an XML data transformation/transmission unit 120, and an 
XML data processor 140. The printer setup interface 100 
performs operation 10 by receiving, for example, a setup 
command for setting up a printer environment from a user and 
outputting a result. If a setup command is received via an 
input port IN1, setup command data is transmitted to the 
XML data transformation/transmission unit 120. In the 
present invention, since a printer driver is not installed in a 
computer or a mobile communication device like a PDA, a 
user needs an extra interface to set up an environment for a 
printer, Such as the printing size, the number of printing paper 
sheets, or the like. Accordingly, in the present invention, a 
user can input a setup command for a desired printer environ 
ment via the printer setup interface 100, and then setup com 
mand data is transmitted to the XML data transformation/ 
transmission unit 120. 
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6 
Subsequently, to further perform operation 10, the XML 

data transformation/transmission unit 120 transforms to-be 
printed data accessed via a network or the setup command 
data received from the user, into to-be-printed XML data or 
setup command XML data, respectively, and transmits the 
to-be-printed XML data or the setup command XML data to 
a printer. For example, to-be-printed data accessed through an 
input port IN2 or the setup command data received from the 
printer setup interface 100 is transformed into to-be-printed 
XML data or setup command XML data, respectively, in the 
XML data transformation/transmission unit 120, and the to 
be-printed XML data or setup command XML data is trans 
mitted to the XML data processor 140. Meanwhile, to per 
form operation 50, typically, the XML data transformation/ 
transmission unit 120 transforms a virtual machine applet 
accessed via a network into an XML virtual machine applet 
and transmits the XML virtual machine applet to a printer. 

In FIG. 6, the XML data processor 140 performs operation 
12 by interpreting the to be-printed XML data or the setup 
command XML data transmitted to the printer to execute 
printing or to set up the printer. For example, the to-be-printed 
XML data or the setup command XML data received from the 
XML data transformation/transmission unit 120 is analyzed, 
and, consequently, a signal for printing or a signal for printer 
setup is output to an output port OUT1. Meanwhile, to per 
form operation 52, the XML data processor 140 stores an 
XML virtual machine applet, which is received from the 
XML data processor 140, in the printer. In FIG. 6, processes 
of the present invention as embodied in the printer setup 
interface 100, the XML data transformation/transmission 
unit 120, and the XML data processor 140 are implemented in 
computing hardware and/or software in a computing device, 
Such as a computer, PDA, etc., with printing functions (i.e., 
the XML data processor 140 is integrated with a computing 
device). According to an aspect of the present invention, the 
XML data processor 140 may be implemented separately in a 
printer that is in communication with a computing device, the 
computing device comprising the printer setup interface 100 
and the XML data transformation/transmission unit 120 to 
communicate with the printer. 

FIG. 7 is a block diagram of the XML data processor 140 of 
FIG. 6, according to an embodiment 140A of the present 
invention. The embodiment 140A comprises an input data 
analyzer 200, an XML data analyzer 210, a virtual machine 
applet operator 220, a virtual machine applet storage unit 230, 
an execution data producer 240, and a printer operation 
executing unit 250. 
The input data analyzer 200 performs operation 30 by 

analyzing received data to determine whether the received 
data is XML data, to-be-printed printer data, or setup com 
mand printer data and outputs the result of the analysis as a 
first signal. The input data analyzer 200 may receive XML 
data, to-be-printed printer data, or setup command printer 
data from a computer or a PDA. Alternatively, the input data 
analyzer 200 may receive to-be-printed printer data or setup 
command printer data from the execution data producer 240. 
If the input data analyzer 200 determines that the data 
received via an input port IN3 or data received from the 
execution data producer 240 is to-be-printed printer data or 
setup command printer data, respectively, the to-be-printed 
printer data or the setup command printer data is transmitted 
to the printer operation execution unit 250. On the other hand, 
if the input data analyzer 200 determines that the received 
data is XML data, the XML data is transmitted to the XML 
data analyzer 210. 
The XML data analyzer 210 performs operation 32 by 

determining whether the XML data is to-be-printed XML 
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data or setup command XML data in response to the first 
signal of the input data analyzer 200 indicating receipt of 
XML data and outputs the result of the analysis as a second 
signal. The XML data analyzer 210 also determines whether 
the XML data is an XML virtual machine applet. If the data 
received from the input data analyzer 200 is to-be-printed 
XML data or setup command XML data, the to-be-printed 
XML data or setup command XML data is transmitted to the 
execution data producer 240. On the other hand, if the data 
received from the input data analyzer 200 is an XML virtual 
machine applet, the XML virtual machine applet is transmit 
ted to the virtual machine applet operator 220. 

Typically, the virtual machine applet operator 220, the 
virtual machine applet storage unit 230, and the execution 
data producer 240 perform operations 34 and 52. In response 
to the second signal of the XML data analyzer 210, the virtual 
machine applet operator 220 either stores or fetches an XML 
virtual machine applet for interpreting the XML data. 
When the received XML data is not an XML virtual 

machine applet, the XML data as the to-be-printed XML data 
or the setup command XML data is transmitted to the execu 
tion data producer 240 and the virtual machine applet opera 
tor 220 fetches an XML virtual machine applet stored in the 
virtual machine applet storage unit 230 and transmits the 
same to the execution data producer 240. The execution data 
producer 240 receives an XML virtual machine applet from 
the virtual machine applet operator 220 in response to the 
second signal of the XML data analyzer 210, produces to-be 
printed printer data or setup command printer data from the 
to-be-printed XML data or the setup command XML data, 
respectively, received from the XML data analyzer 210, and 
outputs the to-be-printed printer data or the setup command 
printer data. To be more specific, the execution data producer 
240 produces the to-be-printed printer data from the to-be 
printed XML data using the received XML virtual machine 
applet for interpreting XML data. In particular, since the 
XML virtual machine applet has a template of the to-be 
printed printer data, the to-be-printed printer data can be 
produced by locating the received to-be-printed XML data in 
the template of the to-be-printed printer data. The execution 
data producer 240 also produces the setup command printer 
data from the setup command XML data using the received 
XML virtual machine applet for interpreting XML data. The 
execution data producer 240 outputs the produced to-be 
printed printer data or the setup command printer data to the 
input data analyzer 200. 
When the received XML data is an XML virtual machine 

applet, the XML data as the XML virtual machine applet is 
transmitted to the virtual machine applet operator 220, which 
stores the received XML virtual machine applet in the virtual 
machine applet storage unit 230. More particularly, the input 
data analyzer 200 performs operation 70 by analyzing 
whether the received data is XML data and outputs the analy 
sis result as a third signal. The XML data analyzer 210 per 
forms operation 72 by analyzing whether the XML data is an 
XML virtual machine applet in response to the third signal 
transmitted by the input data analyzer 200 and outputs the 
analysis result as a fourth signal. The virtual machine applet 
operator 220 performs operations 74 and 52 by storing the 
XML virtual machine applet in the virtual machine applet 
storage unit 230 in response to the fourth signal received from 
the XML data analyzer 210. 

The printer operation executing unit 250 performs opera 
tion 38 by executing printing or setting up a printer using the 
to-be-printed printer data or setup command printer data ana 
lyzed and transmitted by the input data analyzer 200. For 
example, a result regarding the printing execution or printer 
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8 
setup obtained using the to-be-printed printer data or the 
setup command printer data transmitted by the input data 
analyzer 200 is output to an output port OUT2. 

FIG. 8 is a block diagram of the printer operation execution 
unit 250 of FIG. 7, according to an embodiment 250A of the 
present invention. The embodiment 250A comprises a printer 
data detecting unit 300, a printer setting unit 310, and a 
printing executing unit 320. The printer data detecting unit 
300 performs operations 90 and 94 by detecting if the data 
received from the input data analyzer 200 at an input port IN4 
is to-be-printed printer data or setup command printer data, 
and outputs a detection result. 

If the to-be-printed printer data or the setup command 
printer data is input via the input port IN4, the printer data 
detecting unit 300 detects the input data and transmits a 
detection result according to the type of printer data (i.e., 
to-be-printed data or setup command data) to the printer 
setting unit 310 or the printing executing unit 320 (as the case 
may be). In case setup command printer data is input at IN4, 
the printer data detecting unit 300 outputs a setting detection 
result to the printer setting unit 310 and the printer data 
detecting unit 300 receives a setting result from the printer 
setting unit 310. In response to the setting result received from 
the printer setting unit 310, the printer data detecting unit 300 
detects whether a setup command printer data has been 
applied and based upon the setting result outputs a printing 
detection result to the printing executing unit 320. 
The printer setting unit 310 performs operation 92 by set 

ting up a printer according to the setup command printer data 
in response to the setting detection result of the printer data 
detecting unit 300. In particular, in response to the setting 
detection result from the printer data detecting unit 300, the 
printer is setup and a printer setup result is output to the output 
port OUT3 and transmitted to the printer data detecting unit 
3OO. 
The printing executing unit 320 performs operation 96 by 

printing the to-be-printed printer data in response to the print 
ing detection result of the printer data detecting unit 300. In 
particular, in response to the printing detection result from the 
printer data detecting unit 300, a printing execution result is 
output to the output port OUT4. 
As described above, in a method and apparatus of the 

present invention for printing accessed data over a network 
using a virtual machine applet, data written in various kinds of 
languages on the Internet can be transmitted to a printer of a 
computing device and printed by the printer without installing 
a printer driver in the computing device, such as a computer or 
a mobile communication apparatus, like a PDA. Also, a 
desired printer setup by a user can be achieved without a 
printer driver. In other words, the XML data containingto-be 
printed data accessed from the Internet (or a network) can 
describe/define information to control and feed to be-printed 
data to a printing unit, thereby having a benefit of obviating 
installation of a printer driver program. Accordingly, the 
present invention provides a printing system that receives 
accessed Internet data written in any language and directly 
controls a printing unit according to the received data to print 
the received data. More particularly, the present invention 
provides a computer system printing accessed data over a 
network using a virtual machine applet accessed by a printer. 
For example, the present invention can be implemented as a 
printerprinting received data using an XML virtual machine 
applet. The processes of the present invention as embodied in 
a computing device and a printer that is in communication 
with the computing device can be implemented in computing 
hardware and/or software. 
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Although a few embodiments of the present invention have 
been shown and described, it will be appreciated by those 
skilled in the art that changes may be made in these embodi 
ments without departing from the principles and spirit of the 
invention, the scope of which is defined in the appended 
claims and their equivalents. 

What is claimed is: 
1. A method of printing accessed data over a network using 

a virtual machine applet in a printer connected to a computer, 
the method comprising: 

transforming to-be-printed data accessed through the net 
work or setup command data for setting up a printer 
environment received from a user into to-be-printed 
extension extensible mark-up language (XML) data or 
setup command XML data, respectively, and transmit 
ting the to-be-printed XML data or the setup command 
XML data to the printer; and 

interpreting the to-be-printed XML data or the setup com 
mand XML data via a virtual machine applet to execute 
printing or to set up the printer, respectively, 

wherein the interpreting of the XML data comprises: 
determining whether received data is XML data; 
determining whether the to-be-printed XML data or the 

setup command XML data exists, if determined that 
the received data is the XML data; 

producing to-be-printed printer data or setup command 
printer data from the to-be-printed XML data or the 
setup command XML data, respectively, using as the 
virtual machine applet an XML virtual machine 
applet interpreting XML data, if determined that the 
to-be-printed XML data or the setup command XML 
data exists; 

distinguishing the produced to-be-printed printer data 
from the produced setup command printer data; and 

executing printing or setting up the printer with the 
printer data. 

2. The method of claim 1, wherein the XML virtual 
machine applet stores a template of the to-be-printed printer 
data as data, and the producing of the to-be-printed printer 
data further comprises locating the to-be-printed XML data in 
the template of the to-be-printed printer data. 

3. A method of printing accessed data over a network using 
a virtual machine applet in a printer connected to a computer, 
the method comprising: 

transforming to-be-printed data accessed through the net 
work or setup command data for setting up a printer 
environment received from a user into to-be-printed 
extension mark-up language (XML) data or setup com 
mand XML data, respectively, and transmitting the to 
be-printed XML data or the setup command XML data 
to the printer; 

interpreting the to-be-printed XML data or the setup com 
mand XML data via a virtual machine applet to execute 
printing or to set up the printer, respectively; and 

transforming a virtual machine applet accessed over a net 
work into an XML virtual machine applet and allowing 
access to the XML virtual machine applet by the printer, 
wherein the accessedXML virtual machine applet inter 
prets the transmitted XML data, 

wherein the interpreting of the XML data comprises: 
determining whether received data is XML data; 
determining whether the to-be-printed XML data or the 

setup command XML data exists, if determined that 
the received data is the XML data; 

producing to-be-printed printer data or setup command 
printer data from the to-be-printed XML data or the 
setup command XML data, respectively, using as the 
virtual machine applet an XML virtual machine 
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10 
applet interpreting XML data, if determined that the 
to-be-printed XML data or the setup command XML 
data exists; 

distinguishing the produced to-be-printed printer data 
from the produced setup command printer data; and 

executing printing or setting up the printer with the 
printer data. 

4. The method of claim 1, further comprising: 
transforming the virtual machine applet accessed through a 

network into an XML virtual machine applet; 
transmitting the XML virtual machine applet to the printer; 

and 
storing the XML virtual machine applet in the printer. 
5. The method of claim 4, wherein the storing of the XML 

virtual machine applet comprises: 
determining whether the received data is XML data; 
determining whether received XML data is the XML vir 

tual machine applet, if determined that the received data 
is the XML data; and 

storing the XML virtual machine applet, if determined that 
the received data is the XML virtual machine applet. 

6. The method of claim 1, wherein receipt of the printer 
data comprises: 

determining whether the setup command printer data 
exists; 

setting up the printer if determined that the setup command 
printer data exists; 

determining whether the to-be-printed printer data exists: 
and 

executing printing if determined that the to-be-printed 
printer data exists. 

7. An apparatus printing accessed data over a network 
using a virtual machine applet in a printer connected to a 
computer, the apparatus comprising: 

a printer setup interface receiving a setup command for 
setting up a printer environment from a user and output 
ting setup command data; 

an XML data transformation/transmission unit transform 
ing to-be-printed data accessed through the network or 
the setup command data received from the user into 
to-be-printed XML data or setup command XML data, 
respectively, and transmitting the to-be-printed XML 
data or the setup command XML data to the printer; and 

an XML data processor interpreting the to-be-printed 
XML data or the setup command XML data via a virtual 
machine applet to execute printing or to set up the 
printer, 

wherein the XML data processor comprises: 
an input data analyzer determining whether received 

data is XML data, the to-be-printed printer data or the 
setup command printer data and outputting a first 
signal result; 

an XML data analyzer determining whether the XML 
data is the to-be-printed XML data or the setup com 
mand XML data in response to the first signal result 
and outputting a second signal result; 

a virtual machine applet storage unit storing as the Vir 
tual machine applet an XML virtual machine applet 
interpreting XML data; 

a virtual machine applet operator storing or fetching the 
XML virtual machine appletin response to the second 
signal result; 

an execution data producer receiving the XML virtual 
machine applet from the virtual machine applet 
operator, producingto-be-printed printer data or setup 
command printer data from the to-be-printed XML 
data or the setup command XML data, respectively, 
using the received XML virtual machine applet, and 
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outputting the to-be-printed printer data or the setup 
command printer data to the input data analyzer, and 

a printer operation executing unit executing printing or 
setting up the printer using the produced to-be-printed 
printer data or the produced setup command printer data. 

8. An apparatus printing accessed data over a network 
using a virtual machine applet in a printer connected to a 
computer, the apparatus comprising: 

a printer setup interface receiving a setup command for 
setting up a printer environment from a user and output 
ting setup command data; 

an XML data transformation/transmission unit transform 
ing to-be-printed data accessed through the network or 
the setup command data received from the user into 
to-be-printed XML data or setup command XML data, 
respectively, and transmitting the to-be-printed XML 
data or the setup command XML data to the printer; and 

an XML data processor interpreting the to-be-printed 
XML data or the setup command XML data via a virtual 
machine applet to execute printing or to set up the 
printer, 

wherein the XML data processor comprises: 
an input data analyzer determining whether received 

data is XML data, the to-be-printed printer data or the 
setup command printer data and outputting a first 
signal result; 

an XML data analyzer determining whether the XML 
data is the to-be-printed XML data or the setup com 
mand XML data in response to the first signal result 
and outputting a second signal result; 

a virtual machine applet storage unit storing as the Vir 
tual machine applet an XML virtual machine applet 
interpreting XML data; 

a virtual machine applet operator storing or fetching the 
XML virtual machine appletin response to the second 
signal result; 

an execution data producer receiving the XML virtual 
machine applet from the virtual machine applet 
operator, producingto-be-printed printer data or setup 
command printer data from the to-be-printed XML 
data or the setup command XML data, respectively, 
using the received XML virtual machine applet, and 
outputting the to-be-printed printer data or the setup 
command printer data to the input data analyzer, and 

a printer operation executing unit executing printing or 
setting up the printer using the produced to-be-printed 
printer data or the produced setup command printer 
data, 

wherein the XML data transformation/transmission unit 
transforms a virtual machine applet accessed through a 
network into an XML virtual machine applet and trans 
mits the XML virtual machine applet to the virtual 
machine applet storage unit, and wherein the XML data 
processor interprets the transmitted XML data using the 
XML virtual machine applet. 

9. The apparatus of claim 7, wherein the input data analyzer 
determines whether the received data is XML data and out 
puts a third signal result; the XML data analyzer determines 
whether the received data is the XML virtual machine applet 
in response to the third signal result and outputs a fourth 
signal result; and the virtual machine applet operator stores 
the XML virtual machine applet in the virtual machine applet 
storage unit in response to the fourth signal result. 

10. The apparatus of claim 7, wherein the XML virtual 
machine applet comprises a template of the to-be-printed 
printer data, and the execution data producer produces the 
to-be-printed printer data by locating the received to-be 
printed XML data in the template of the to-be-printed printer 
data. 
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11. The apparatus of claim 7, wherein the printer operation 

executing unit comprises: 
a printer data detecting unit detecting whether data 

received from the input data analyzer is the to-be-printed 
printer data or the setup command printer data and out 
putting a detection result: 

a printer setting unit setting up the printer according to the 
setup command printer data in response to the detection 
result; and 

a printing executing unit printing the to-be-printed printer 
data in response to the detection result. 

12. A method of printing accessed data over a network 
using an applet in a printer; the method comprising: 

transforming to-be-printed data accessed through the net 
work or setup command data for setting up a printer 
environment received from a user into to-be-printed 
extensible mark-up language (XML) data or setup com 
mand XML data, respectively, and transmitting the to 
be-printed XML data or the setup command XML data to 
the printer, 

accessing data over the network using the applet in the 
printer, 

determining if the accessed data includes to-be-printed 
XML data or setup command XML data, 

interpreting the to-be-printed XML data or the setup com 
mand XML data to execute printing or to set up the 
printer, respectively, 

wherein the interpreting of the XML data comprises: 
determining whether accessed data is XML data, 
determining whether the to-be-printed XML data or the 

setup command XML data exists, if it is determined 
that the accessed data is the XML data, 

producing to-be-printed printer data or setup command 
printer data from the to-be-printed XML data or the 
setup command XML data, respectively, by interpret 
ing XML data, if it is determined that the to-be-printed 
XML data or the setup command XML data exists, 
and 

executing printing or setting up the printer with the 
printer data. 

13. The method of claim 12, filrther comprising: 
determining if the accessed data includes an applet; and 
storing the applet in a storage unit if the accessed data 

includes an applet. 
14. A printing apparatus to print data accessed over a 

network using an applet, the printing apparatus comprising: 
a printer interface to access to-be-printed XML data or 

setup command XML data over the network using the 
applet, and 

an XML data processor to interpret the to-be-printed XML 
data or the setup command XML data accessed over the 
network using the applet, wherein the XML data proces 
sor comprises. 
an input data analyzer to determine whether accessed 

data is XML data, 
an XML data analyzer to determine whether the XML 

data is the to-be-printed XML data or the setup com 
mand XML data, if it is determined that the accessed 
data is the XML data, 

an execution data producer to produce to-be-printed 
printer data or setup command printer data from the 
to-be-printed XML data or the setup command XML 
data, respectively, by interpreting the XML data, and 
outputting the to-be-printed printer data or the setup 
command printer data, and 

a printer operation executing unit to execute printing or 
setting up the printing apparatus using the produced 
to-be-printed printer data or the produced setup com 
mand printer data. 
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