
;ABCDe3exxyT|}*6`Tq- 2 JAN 2003 Remote control. method, Server and
Recording Medium [0001] Specification This invention relates to a remote
control method and, in particular, to an improved remote control method in
which resources required for a machine to be remote controlled are reduced.
[0002] [Prior Art] An OS (Operating System) providing a GUI (Graphic User
Interface) and capable of file processing has been so far operable on a
portable terminal such as a notebook PC. [0003] However, a certain degree
of machine power was required for a portable terminal in order to run such
OS. For example, Windows 95 (Windows 95 is a trademark of Microsoft)
requires provision of a CPU which is equal to or above i486SR, a memory
larger than 8MB, a hard disk larger than 75 MB and a video display adapter
having a resolution above the VGA. [0004] On the other hand, a portable
terminal, such as a smartphone, which has a small memory capacity and is
provided only with a telephone function and an output function of a simple
display, etc., including "Datascope" of Kyocera and "Pinocchio" of
Panasonic, can only operate a special chip OS and can not use a general
purpose OS. [0005] i~~~~~~~~ IMIIIIA~~   - 2 JAN 2003 2 There have been
several operating systems, such as the above chip OS, specialized for and
operable solely on a portable information terminal. However, they are
accompanied with a problem that the function is limited due to the limited
machine power, memory capacity and display capability and they are unable
to execute a high level application which is operable on a general purpose
OS as used in conventional PC's. [0006] On the other hand, a portable
terminal which can operate a general purpose OS involves a problem that
down-sizing would involve many restrictions and the cost would be
increased. (0007] Further, because the window system of the portable 



information terminal is specialized to such terminal, an application has to
be often designed and developed solely for such window system and an
application used in home or office can not be used in such terminal. [0008]
In addition, while a portable information terminal is often carried along
in a brief case, etc., by its nature, a danger was accompanied in which
important data was lost by accident because data of an application
specialized for such portable information terminal is stored in a memory of
such terminal. [0009] [Objectives of the Invention]   - 2 JA N 2003 3 It is
an object of this invention to provide a system which is capable of
ezecuting,a general purpose OS as used in a conventional PC and a high
level application operating on such OS in a machine having a limited
resources. [0010] It is one of other objects in one mode of this invention
to provide a small sized portable terminal which can provide a high
function with a low cost. [0011] It is one of other objects in one mode of
this invention to provide a portable information terminal which can execute
an application used in home and office, etc. [0012] It is one of other
objects in one mode of this invention to provide a portable information
terminal Which has a low probability of losing data. [0013] It is one of
other objects in one mode of this invention to reduce the work of
installing a remote control software which was generated in the side of
remote controlling terminal for enabling a consolidated control of a
system. [0014] It is one of other objects in one mode of this invention to
provide a system which is not affected by the type of a remote   



- 2 J A N 2003 4 controlling terminal for realizing a common operability.
[0015] It is one of other objects in one mode of this invention to reduce
the usage of resources of a remote controlling terminal for reducing the
hardware requirement to enable a general purpose OS and a general purpose
application to be used. [0016] It is one of other objects in one mode of
this invention to r provide a high speed remote control system which
reduces the volume of communication data between a remote controlling
machine and a remote controlled machine in remote control operation. [0017]
It is one of other objects in one mode of this invention to provide a
remote control system Which can transmit data a.n an optimum form to a
remote controlling machine in remote control operation. [0018] It is one of
other objects in one mode of this invention to provide a remote control
system which can simultaneously support a plurality of remote controlling
machines in remote control operation. [0019] [Solution of the Objectives]
- 2 J A N 2003 -5 Input information, such as a key input from an operator
generated in a remote controlling machine is transmitted to a remote
location supporting server which executes or simulates an arbitrary window
system which is free from restriction of function to generate a rendering
image. The supporting server then converts the rendering image to an image
which is suitable to the remote controlling machine and returns it to the
remote controlling machine as a rendering instruction. The remote
controlling machine receives the rendering instruction of this optimized
image and displays it. Because this window system actually operates on the
supporting server, a window system which is widely used in personal
computers, etc., may be used as it is and also an application for personal
computers may be used as it is.  



2 JAN 2003 -6 In one mode of this invention, a plurality of remote
controlling machines can be simultaneously supported and, in response to
processing capability specifying information transmitted from individual
remote controlling machine, a rendering instruction is transmitted after
conversion to a form which is optimum to each individual remote controlling
machine. In one of other modes of this invention, a method is provided for
remote controlling resources retained by a server existing on a network
from a terminal which has an input device and a display device, comprising
the steps of; (a) transmitting a connection request from a first terminal
of said plurality of terminals to said server via said network,   - Z JAN
2003 (b) starting a shell process in said server in response to the
connection request from said first terminal, (c) transmitting processing
capability specifying information from said first terminal to said server,
(d) transmitting a signal generated from an input device of said first
terminal to said server as input information, (e) receiving the input
information transmitted from said terminal side in said server side and
analyzing the content of the input information, (f) generating first
rendering image data based on the content of the analyzed input
information,   - 2 JA N 2003 _g_ (g) converting said first rendering image
data to second rendering image data according to said processing capability
specifying information, (h) transmitting a rendering instruction including
said second rendering image from said server side to said terminal side,
(i) analyzing the rendering instruction transmitted from the server side in
said terminal side, 



(j) generating image data to be displayed in a display screen of said
terminal according to the content of the analyzed rendering instruction. In
one of other modes of this invention, a method is provided for remote
controlling resources retained by a server existing on a network from a
terminal which has an input device and a display device, comprising the
steps of; (a) receiving the input information transmitted from said
terminal side,   2 JAN 2003 _9_ (b) analyzing the input information, (c)
generating first rendering image data consisting of a first number of bits
per picture element based on the content of the analyzed input information,
(d) converting said first rendering image data to second rendering image
data consisting of a second number of bits per picture element less than
the first number of bits, (e) transmitting a rendering instruction
including said second rendering image from said server side to said
terminal side. In one of other modes of this invention, a method is
provided for remote controlling resources retained by a server existing on
a network from a terminal which has an input device and a display device,
comprising the steps of; (a) starting a shell process in response to a
connection request from a first terminal of said plurality of terminals,
- 2 J A N 2003 - to  (b) receiving input information transmitted from said
terminal side, (c) analyzing the input information, 



(d) generating first rendering image data consisting of a first number of
bits per picture element based on the content of the analyzed input
information, (e) converting said first rendering image data to second
rendering image data consisting of a second number of bits per picture
element less than the first number of bits, (f) transmitting a rendering
instruction including said second rendering image from said server side to
said terminal side. In one of other modes of this invention, a method is
provided for remote controlling resources retained by a server existing on
a network from a terminal which has an input device and a display device,
comprising the steps of; (a) receiving a processing capability specifying
information transmitted from said terminal,   ` 2 JA N 2003 -11 (b)
receiving input information transmitted from said terminal, (c) analyzing
the input information transmitted from said terminal, (d) generating first
rendering image data based on the content of the analyzed input
information, (e) converting said first rendering image data to second
rendering image data according to said processing capability specifying
information, (f) transmitting a rendering instruction including said second
rendering image from said server side to said terminal side. In one of
other modes of this invention, the processing capability specifying
information is either one of; (a) maximum resolution information of a
logical screen, (b) maximum resolution information of a physical screen,
- 2 JAN 203 -12 (c) bits per picture element information, 



(d) color palette information, (e) compression/decompression capability
information, of said terminal. In one of other modes of this invention, a
method is provided for remote controlling resources retained by a server
existing on a network from a terminal which has an input device and a
display device, comprising the steps of; (a) starting a shell process in
response to a connection request from a first terminal of said plurality of
terminals, (b) receiving processing capability specifying information
transmitted from said terminal side, (c) receiving input information
transmitted from said terminal side,   - 2 J A N 2003 -13 (d) analyzing the
input information, (e) generating first rendering image data based on the
content of the analyzed input information, (f) converting said first
rendering image data to second rendering image data according to said
processing capability specifying information, (g) transmitting a rendering
instruction including said second rendering image from said server side to
said terminal side. In one of other modes of this invention, a server is
provided which exists on a network and is remote controlled from a terminal
which has an input device and a display device, comprising; (a) an input
information receiving part for receiving input information transmitted from
said terminal side,   - 2 JAN 2003 



-14 (b) an input information analyzing part for analyzing the input
information, (c) an image rendering engine for generating first rendering
image data consisting of a first number of bits per picture element based
on the content of the analyzed input information, (d) a rendering
instruction monitoring part for converting said first rendering image data
to second rendering image data consisting of a second number of bits per
picture element less than the first number of bits, (e) a rendering
instruction transmitting part for transmitting a rendering instruction
including said second rendering image from said server side to said
terminal side. In one of other modes of this invention, a server is
provided which exists on a network and is remote controlled from a terminal
which has an input device and a display device, comprising;   - 2 JAN 2003
-15 (a) an input information receiving part; (a-1) starting a shell process
in response to a connection request from a first terminal of said plurality
of terminals and, (a-2) receiving input information transmitted from said
first terminal, (b) an input information analyzing part for analyzing the
input information, (c) an image rendering engine for generating first
rendering image data consisting of a first number of bits per picture
element based on the content of 



the analyzed input information, (d) a rendering instruction monitoring part
for converting said first rendering image data to second rendering image
data consisting of a second number of bits per picture element less than
the first number of bits,   - 2 J A N 2003 -16 (e) a rendering instruction
transmitting part for transmitting a rendering instruction including said
second rendering image from said server side to said terminal side. In one
of other modes of this invention, a server is provided which exists on a
network and is remote controlled from a terminal which has an input device
and a display device, comprising; (a) an input information receiving part;
(a-1) receiving processing capability specifying information transmitted
from said terminal, and (a-2) receiving input information transmitted from
said first terminal, (b) an input information analyzing part for analyzing
the input information, (c) an image rendering engine for generating first
rendering image data based on the content of the analyzed input
information,   - 2 JAN 2003 -m (d) a rendering instruction monitoring part
for converting said first rendering image data to second rendering image
data according to said processing capability specifying information, 



(e) a rendering instruction transmitting part for transmitting a rendering
instruction including said second rendering image from said server side to
said terminal side. In one of other modes of this invention, a server is
provided which exists on a network and is remote controlled from a terminal
which has an input device and a display device, comprising; (a) an input
information receiving part; (a-1) starting a shell process in response to a
connection request from a first terminal of said plurality of terminals
and, (a-2) receiving processing capability specifying information
transmitted from said first terminal, (a-3) receiving input information
transmitted from said first terminal, (b) an input information analyzing
part for analyzing the input information, (c) an image rendering engine for
generating first rendering image data based on the content of the analyzed
input information,   - 2 J A N 2003 -18 (d) a rendering instruction
monitoring part for converting said first rendering image data to second
rendering image data according to said processing capability specifying
information, (e) a rendering instruction transmitting part for transmitting
a rendering instruction including said second rendering image from said
server side to said first terminal side. In one of other modes of this
invention, a recording medium is provided which stores therein a remote
controlled program executed by said server for remote controlling resources
retained by a server existing on a network from a terminal which has an
input device and a display device, comprising; (a) a program code
instructing said server to start a shell process in response to a
connection request from a first terminal of said plurality of terminals,  



- 2 J A N 2003 19 (b) a program code instructing said server to receive
input information transmitted,from said first terminal side, (c) a program
code instructing said server to analyze the input information, (d) a
program code instructing said server to generate first rendering image data
consisting of a first number of bits per picture element based on the
content of the analyzed input information, (e) a program code instructing
said server to convert said first rendering image data to second rendering
image data consisting of a second number of bits per picture element less
than the first number of bits, (f) a program code instructing said server
to transmit a rendering instruction including said second rendering image
from said server side to said first terminal side. [0037] In one of other
modes of this invention, a recording medium is provided which stores
therein a remote controlled program executed by said server for remote
controlling resources retained by a server existing on a network from a
terminal which has an input device and a display device, comprising; (a) a
program code instructing said server to receive processing capability
specifying information transmitted from said terminal, (b) a program code
instructing said server to receive input information transmitted from said
terminal,   - 2 J A N 2003 20 (c) a program code instructing said server to
analyze the input information, , (d) a program code instructing said server
to generate first rendering image data based on the content of the analyzed
input information, (e) a program code instructing said server to convert
said first rendering image data to second rendering image data according to
said processing capability specifying information, (f) a program code
instructing said server to transmit a rendering instruction including said
second rendering image from said server side to said first terminal side.
[0038] In one of other modes of this invention, a recording medium is
provided which stores therein a remote controlled program executed by said
server for remote controlling resources retained by a server existing on a
network from a terminal which has an input device and a display device,
comprising; (a) a program code instructing said server to start a shell
process in response to a connection request from a first terminal of said
plurality of terminals, 



(b) a program code instructing said server to receive processing capability
specifying information transmitted from said first terminal, (c) a program
code instructing said server to receive input information transmitted from
said first terminal,   - 2 JAN 2003 21 (d) a program code instructing said
server to analyze the input information, , (e) a program code instructing
said server to generate first rendering image data based on the content of
the analyzed input information, (f) a program code instructing said server
to convert said first rendering image data to second rendering image data
according to said processing capability specifying information, (g) a
program code instructing said server to transmit a rendering instruction
including said second rendering image from said server side to said first
terminal side. [0039] In one of other modes of this invention, a method is
provided for specifying a display region of a size of (wx, wy) to be
displayed on a display screen from image data constituting a logical screen
having a size of (sx, sy) stored in a portable information terminal,
characterized in that the region of the size of (wx, wy) is specified as a
display region starting from a starting point which is defined as; ox = px
(sx - wx) / ( (sx - 1) oY = PY (sy - wy) / (sy - 1) where (px, py) is a
coordinate position of a mouse pointer of the portable information
terminal. [0040]   2 J A N 2003 [Embodiment of the Invention] 22 The
embodiment of this invention is now described with reference to the
drawings hereunder. Referring to Fig.l, an embodiment of a hardware
configuration of a remote controlling machine (portable information
terminal 210) as used in this invention is schematically shown. A remote
controlling machine 100 comprises a central processing unit (CPU) 1 and a
memory 4. The CPU 1 and the memory 4 are connected to a hard disk device
13, an auxiliary memory device, (or a flash ROM 31) via a bus 2. A floppy
disk device (or a recording medium such as MO, CD-ROM 23, etc.) 20 is
connected to the bus 2 via a floppy disk controller 19. 



[0041] A floppy disk (or a recording medium such as MO, CD-ROM, etc.) is
inserted in the floppy disk device (or a recording medium drive device such
as MO, CD-ROM, etc.) 20. The floppy disk, a hard disk device 13 (or a
recording medium such as MO, CD-ROM 23, DVD) and a ROM 14 may record
therein a computer program code for providing instructions to the CPU 1 in
cooperation with an operating system to practice this invention, which
instructions are executed by being loaded in the memory 4. The computer
program may be compressed or divided into a plurality of pieces for
recording in a plurality of media. [0042] The remote controlling machine
210 may be further provided with a user interface hardware and have a
pointing device (mouse, track ball and joystick, etc.) 7, a keyboard 6 and
a display 12 for presenting vidual data to the user. It is also   - 2 ~ a N
Q003 23 possible to connect a printer via a parallel port 16 and a modem
via a serial port,l5. The remote controlling machine 210 can be connected
to a network via a serial port 15 and a modem or via a communication
adapter 18 (Ethernet and token ring) for communication with other
computers. [0043] A speaker 23 receives an audio signal which is D/A
converted (digital/analog conversion) by an audio controller 21 via an
amplifier 22 to output as a voice. The audio controller 21 can also A/D
convert voice information received from a microphone 24 to take in voice
information external to the system into the system. [0044] It will be
readily understood that the remote controlling machine 210 of this
invention can be practiced with a conventional personal computer (PC), a
workstation, a notebook PC, a palm top PC, a network computer, various home
electric appliances such as a television in which a computer is
implemented, a game machine having a communication function, and a
communication terminal having a communication function such as a telephone
device, a facsimile device, a portable telephone device, a PHS and an
electronic notebook, or a combination thereof. It should be understood that
these components are exemplarily given and it is not meant that a11 these
components are necessarily indispensable to this invention. [0045]
Particularly, as seen from the use of a smartphone, which   2 JAN 2003 24
has a telephone function, an output function of a display, etc., and a
send/receive function of an electronic mail including "Datascope" of
Kyocera and "Pinocchio" of Panasonic, as the remote controlling machine 210
in the preferred embodiment of this invention, the audio controller 21, the
amplifier 22, the speaker 23 and the microphone 24 required for processing
a voice, the keyboard 6, the mouse 7 and the keyboard/mouse controller 5
which enable a direct input from the operator, the CRT 12, the display
device 11, the VRAM 9 and the VGA 8 for presenting visual data to the user,
and various recording medium processing devices 19, 25, 27 are not
necessarily required components. It is sufficient for the keyboard 6, the
mouse 7 and the keyboard/mouse controller 5 to 



have input means for performing a remote operation practically. [0046] Each
component of the remote controlling machine 210 and various modifications
including combining a plurality of machines and distributing functions to
each to practice this invention should be readily obvious to those skilled
in the art and such modifications are included in the concept of this
invention. [0047] The supporting server 240 used in this invention may be
also implemented by the hardware configuration shown in Fig.l in the same
manner as the remote controlling machine 210. In other words, it is also
sufficient for the supporting server 240 to be provided with a function of
receiving transmitted input information and converting it to a rendering
instruction for sending, and a function of storing remote controlling and
- 2 JAN 2003 25 remote controlled softwares and sending the remote
controlling software, so that it shpuld be readily understood that the
server 240 may be also implemented by a communication terminal having a
communication function such as a conventional personal computer (PC), a
workstation and a notebook PC, or a combination thereof. [0048] However,
these components are exemplarily given and it is not intended that all of
those components are necessarily indispensable components of this
invention. Particularly, because the hardware configuration described here
is required for operating a remote server (supporting server), the audio
controller 21, the amplifier 22, the speaker 23 and the microphone 24
required for processing a voice are not the indispensable components. Also,
the keyboard 6, the mouse 7 and the keyboard/mouse controller 5 enabling
direct input from the operator are not the indispensable components when
the server is solely remote controlled. [0049] The operating system in the
side of the remote controlling machine 210 may be implemented by one which
supports GUI multi-window environment as a standard, such as Windows NT (a
trademark of Microsoft), Windows 95 (a trademark of Microsoft) , Windows 3
. x (a trademark of Microsoft) ( OS/2 ( a trademark of IBM), MacOS (a
trademark of Apple), and R-WINDOW system (a trademark of MIT) on AIR (a
trademark of IBM), one which is in character base environment, such as
PC-DOS (a trademark of IBM) and MS-DOS ( a trademark of Microsoft), a real
time OS, such as OS/Open (a trademark of IBM) and VxWorks(a trademark of
Wind River Systems, Inc) and an OS   2 JAN 2003 26 which is installed in a
network computer, such as JavaOS as well as a chip card OS as described in
the above without being limited to any specific operating system
environment. [0050] The operating system in the supporting server side 240
may be implemented by one which supports GUI multi-window environment as a
standard, such as Windows NT (a trademark of Microsoft), Windows 95 (a
trademark of Microsoft), Windows 3.x (a trademark of Microsoft), OS/2 (a
trademark of IBM), MacOS (a trademark of Apple), and R-WINDOW system (a
trademark of MIT) on AIR (a trademark of IBM), a real time OS, such as
OS/Open (a trademark of IBM) and VxWorks(a trademark of Wind River Systems,
Inc) and an OS which is installed in a network computer, such as JavaOS
without being limited to any specific operating system environment. [0051] 



Fig.2 is a diagram illustrating the operational condition of the system in
a preferred embodiment of this invention. In this embodiment, the portable
information terminal 210 has an access to the supporting server 240 by a
PHS function. [0052] A connection request is sent from the portable
information terminal 210 to the supporting server 240. The supporting
server 240 receives the connection request and notifies the portable
information terminal 210 that it can be connected. Fig.2 shows a state in
which a remote controlling application on the portable information terminal
210 arid a remote controlled application on the supporting server 240 has
2 JA N 2003 27 established a connection. [0053] In the figure, "PIFS" is an
abbreviation of "PHS Internet Access Forum Standard" which is a
communication method for a high speed wireless communication at 32 Kbps
with PHS. [0054] Fig.3 is a functional block diagram explaining the system
configuration of the portable information terminal 210 and the supporting
server 240 in the preferred embodiment of this invention. Tn the figure,
portable information terminal 210 side includes an input information
monitoring part 303, an input information sending part 307, a rendering
instruction receiving part 333, a rendering instruction storing part 335, a
rendering instruction analyzing part 337 and a logical screen image data
storing part 339. [0055] On the other hand, the supporting server 240 side
includes an input information receiving part 311, an input information
storing part 313, an input information analyzing part 315, a window system
320, a rendering instruction storing part 327 and a rendering instruction
sending part 329. [0056] The input information generating part 303
generates input information to be described later based on a key input
taking place by operating an input device such as a keyboard on the
portable information terminal 210. The input information   2 JAN Z003 28
sending part 307 sends the input information to the supporting server 240.
[0057] 



The input information receiving part 311 receives input information
transmitted from the portable information terminal 210 side and stores the
input information in the input information storing part 313 in the
supporting server 240 side to be described later. The input information
storing part 313 temporarily stores input information to make the input
information receiving part 311 and the input information analyzing part 315
independently operable. [0058] The input information analyzing part 315
monitors the input information to be stored in the input information
storing part 313 of the supporting server side and analyzes the input
information stored in the input information storing part 313. The input
information analyzing part 315 then converts it to a message (window
messaged in the form conforming to the window system installed in the
supporting server 240 for delivery to the window system 320. [0059] In the
preferred embodiment of this invention, the window system includes a
rendering instruction analyzing part 321, a rendering instruction
monitoring part 323 and a rendering driver 325. Re-writing of the GUI
screen caused by the window message is outputted as an image to a display
device 245 by an image rendering engine 321 and the rendering driver 325 of
the window system 320. The rendering instruction monitoring part   - 2 JAN
2003 29 323 monitors all APIs called for re-writing the GUI screen of the
supporting server, prepares a rendering instruction based on this, and
performs a conversion processing of image data to be described later
between the image rendering engine and the rendering driver. The rendering
instruction monitoring part 323 also stores a rendering instruction
including the converted image data in the rendering instruction storing
part 327 of the supporting server 240 side. [0060] The rendering
instruction storing part 313 temporarily stores a rendering instruction to
make the rendering instruction monitoring part 323 and the rendering
instruction sending part 329 independently operable. [0061] The rendering
instruction sending part 329 monitors to see that a rendering instruction
is stored in the rendering instruction storing part 327 and, when detecting
that a rendering instruction is stored in the rendering instruction storing
part 327, sends the rendering instruction to the portable information
terminal 210 side. [0062] The rendering instruction receiving part 333
monitors transmission of a rendering instruction from the supporting server
and stores the received rendering instruction in the rendering instruction
storing part 335 of the portable information terminal 210 side. [0063]   -
2 JAN 2003 30 The rendering instruction analyzing part 327 monitors to see
that a rendering instruption is stored in the rendering instruction storing
part 335 and composes an image which is resulted from image conversion
process to be described later applied to the image generated in the window
system of the supporting server by analyzing the stored rendering
instruction into a logical screen image of a bit map. By monitoring the
change of the screen by a software timer or a window message hook and
generating a rendering instruction from the difference, a similar system
can be constructed though the operating speed is somehow sacrificed. 



[0064] A display region specifying part 341 specifies a region in the
screen 211 of the portable information terminal 210 from the logical screen
image of the bit map for output to the display screen 211. [0065] While
each functional block shown in Fig.3 has been described in the above, it is
a logical functional block and is not meant to be implemented in the form
of a discrete hardware or a software. It can be implemented by a shared
hardware or software. Also, it is not meant that a11 functional blocks
shown in Fig.3 are indispensable components of this invention. For example,
when the supporting server 240 is customized to support a remote
controlling terminal, the rendering driver 325 or the display screen 245 is
a component which is not needed in this invention because it does riot have
to perform screen display by itself, (0066]   - 2 J A N 2003 31 Next, a
procedure of the remote control in the preferred embodiment of this
invention will be described with reference to the flow chart of Fig.4 to 10
and a schematic diagram of Fig 11 showing the operational condition of the
portable information terminal 210 and the supporting server 240. Fig.4 and
Fig.5 are flow chart showing the procedure of processing in the portable
information terminal 210 side in the preferred embodiment of this
invention. [0067] The operator starts up the portable information terminal
210 (block 401) and sends out a connection request to the supporting server
240 using the PHS function of zhe portable information terminal 27.0 (block
403). When the connection is successful (block 405) and the supporting
server 240 is ready (block 411), information indicating the processing
capability of the portable information terminal is sent from the portable
information terminal 210 to the supporting server 240 side (block 413). In
the preferred embodiment of this invention, the processing capability
information includes the resolution of the logical screen, the display
capability of color image (number of bits information per picture element
such as 256 colors, 16 colors and monochrome), color palette information
and compression/decompression capability information, etc. When the
rendering instruction can be received (block 415), a rendering instruction
of an initial screen is received from the supporting server 240 (block 417)
and the received rendering instruction is stored in the rendering
instruction storing part 335 of the portable information terminal 210
(block 419). When reception of the rendering instruction has been completed
(block 421), the rendering instruction analyzing part 33Z analyzes the
rendering instruction stored   - 2 JAN 2003 32 in the rendering
instruction~storing part 335 and generates an image which is resulted,from
an image conversion applied to the image rendered on the GUI screen of the
supporting server for rendering on the screen 211 of the portable
information terminal 210 (block 425). [0068J In the preferred embodiment of
this invention, a certain region is cut out of the logical screen 213 on
the memory as a display region for display as shown in Fig.ll. The will be
described later in this specification. [0069] The input information
generating part 303 monitors input information taking place by a key input
on the keyboard of the portable information terminal 210 (block 426) and
converts the key input to a mouse key input (blocks 427, 429). 



[0070] In the preferred embodiment of this invention, the signal generated
by the key input is converted by the input information generating part 303
to input information such as the type of input information and the
coordinate position where the input information is generated for delivery
to the input information sending part 307 as shown in Fig.l2. A sample of
input information in the preferred embodiment of this invention is shown in
Fig. l3. The input information sending part 307 sends this input
information to the supporting server 240 side. The input information may be
sent to the supporting server 240 with compression or encryption and then
decompressed or de-encrypted for use in the   - Z JAN Q003 33 supporting
server 240 side. [0071] When the logical screen is updated or the mouse is
moved in the logical screen (blocks 435, 437), the display region
specifying part 341 calculates a screen offset position (block 439) and
renders a part of the logical screen specified by the calculation in the
display screen 211 (block 441). Also, the mouse pointers are composed
(block 443). [0072] In the preferred embodiment of this invention, the size
of the region 215 to be cut out as a display region is determined from the
size of the logical screen 213 on the memory, the size of the display
screen 211 of the portable information terminal 210 and position
information of the mouse pointer as shown in Fig.ll. [0073] Specifically,
by putting the start point (upper left coordinate position) of the cut out
region 215 as (ox, oy), the size of the logical screen 213 on the memory as
(sx, sy), the size of the display screen 211 of the portable information
terminal 210 as (wx, wy) and the coordinate position of the mouse pointer
as (px, py), [0074] ox and oy are determined by; ox = px (sx - wx) / (sx -
1)   ~- 2 JAN 2003 34 oY = PY ( sy - wy ) / ( sy - 1 ) [0075] and a region
(wa, wy) having start points ox and oy is determined to be a cut out region
215. However, this is a mere example and the position of the mouse pointer
may be always at the center (excluding the periphery) of the display
screen. 



[0076] In this case, ox and oy are determined by; ox = px - wx/2 oY = PY -
wy/2 (provided ox = 0 when ox < 0 ox = sx - wx when ox > sx - wx oy = 0
when oy < 0 oy = sy - wy when oy > sy - wy) [0077] and a region having ox
and oy is determined to be the cut out region 215. [0078] Fig.6 to Fig.lO
are flow charts showing the processing procedure of the supporting server
240 side in the preferred embodiment of this invention. [0079]   2 JAN 2003
35 When the supporting server 240 is started (block 501), the supporting
server 240 determines whether or not there is a connection request from the
portable information terminal (block 503). When there is a connection
request, the shell program is started to start the logical window system
(block 507). In the preferred embodiment of this invention, the supporting
server 240 can run a plurality of shell processes and enables connection to
a plurality of portable information term3.nals to allow a parallel
processing of shell processes. [0080] "logical window system" as used here
means a window system in which an input from a physical mouse or keyboard
is neglected and output to a physical video device is disabled. Because
such logical window system does not access to a physical device, a
plurality of such systems can be active simultaneously. [0081] Then,
processing capability information sent from the portable information
terminal 210 is received (block 509), and the rendering instruction
monitoring part 323, the rendering instruction sending part 329, the input
information receiving part 311 and the input information analyzing part 315
are each activated (blocks 511, 513, 514, 515). [0082] In the preferred
embodiment of this invention, when the supporting server 240 starts, it
re-renders the GUI screen of the supporting server 240 (block 512) and
sends it to the portable information terminal 210 as a rendering
instruction.  



- 2 J A N 2003 36 [0083] When the end of operation is detected (block 516),
the logical window system and the shell process are ended (block 517, 518)
. [0084] Fig.7 is a flow chart showing a processing procedure of the
rendering instruction monitoring part 323. The rendering instruction
monitoring part 323 intervenes between the GUI of the window system 320 and
the rendering driver 325 and can behave as if it is the rendering driver
325 relative to the image rendering engine 321 while it behaves as if it is
the image rendering engine 321 relative to the rendering driver 325. [0085]
The rendering instruction monitoring part 323 monitors between the image
rendering engine and the rendering driver, monitors all API s called for
re-writing the GUI screen of the supporting server (block 521), prepares a
rendering instruction based on this (block 523), and stores it in the
rendering instruction storing part 327 of the supporting server 240 after
image conversion (block 525, 527). Fig.lS is an example of data of a
typical rendering instruction in the preferred embodiment of this
invention. Incidentally, if the resolution of the output device of the
portable information terminal is sufficiently high, an output may be
directly provided to the output device of the portable information terminal
by omitting the process of rendering for the logical screen.   ~2 I 37
[0086] In the preferred embodiment of this invention, an image conversion
is performed according to the processing capability specifying information
sent from the portable information terminal 210. In the example of Fig.ll,
the portable information terminal 210 notifies the supporting server 240
that an image of two gradations of white and black is handled. Fig.l6 shows
a grey scale conversion from a color image to multi gradations of white and
black while Fig.l7 shows a dithering conversion from multi gradations of
white and black to two gradations of White and black. The dithering
conversion may be replaced by optimizing with the error diffusion method
known in the art. By performing various conversions which the portable
information terminal 210 requires in the supporting server 240 side, the
load of the portable information terminal 210 can be reduced and the
communication volume between the server 240 and the portable information
terminal 210 can be reduced. [0087] The converted rendering instruction may
be further compressed or encrypted according to the processing capability
specifying information sent from the portable information terminal 210 and
sent to the portable information terminal 210 where it may be decompressed
for use. [0088] Fig.8 is a flow chart showing a processing procedure of the
rendering instruction sending part 329. The rendering instruction sending
part 329 monitors to see that a rendering instruction is stored in the
rendering instruction storing  



- 2 JAN 2003 38 part 327 (block 535). When it is detected that the
rendering instruction has been stored in the rendering instruction storing
part 327, the rendering instruction sending part 329 sends the rendering
instruction to the portable information terminal 210 side (block 537). This
procedure is continued until the end of processing (block 537) and, upon
detection of the end of processing, the rendering instruction sending part
329 is deactivated. (block 541). [0089] Fig.9 is a flow chart showing a
processing procedure of the input information receiving part 311. The input
information receiving part 311, upon receiving operation start input
information from the portable information terminal 210, determines that
input information can be received (block 551), receives input information
sent from the portable information terminal 210 side (block 553) and stores
the input information in the input information storing part 313 of the
supporting server 240 side (block 555). In input information receiving part
311 also, the procedure is continued until the end of operation (block 557)
and, upon detection of the end of operation, the input information
receiving part 311 is deactivated (block 459). [0090] The input information
analyzing part 315 monitors to see that input information is stored in the
input information storing part 313 as shown in Fig.lO (block 561) and
analyzes the input information stored in the input information storing part
313 (block 563). In the preferred embodiment of this invention, the input
information analyzing part 315 analyzes the received input information and
converts it to a message of a form   2 J A N 2003 39 conforming to the
window system installed in the supporting server for delivery to the window
system 320 via a journal playback hook 307 (block 571). [0091] The journal
playback hook 397 is usually used together with a journal record hook. The
journal record hook can record a window message generated by an operator
input and reproduce the recorded window message by the journal playback
hook. [0092] In the preferred embodiment of this invention, the function of
the journal playback hook is utilized. By delivering a Window message
generated in the input information analyzing part to the journal playback
hook 307, the window system 320 can handle it as a window message generated
within the window system. The window message delivered to the window system
320 is interpreted by the window system 320 to determine what input was
given to what application and causes the GUI screen to be re-written. This
re-writing of the GUI screen caused by the window message is outputted to
the display device 245 as an image by the image rendering engine 321 and
the rendering driver 325 of the window system 320. [0093] In the input
information analyzing part also, this procedure is continued until the end
of operation (block 565) and, upon detection of the end of operation, the
input information analyzing part 315 notifies each part of the end of
operation (block 567) and is then deactivated (block 569).   - 2 J A N 2003
40 



L0094] [Effect of the Invention] As described in the above, according to
this invention, a system is provided which is capable of executing a
general purpose OS as used in a conventional PC and a high level
application operating on such OS in a machine having limited resources.
[0095] In one mode of this invention, a small size portable terminal of a
iow cost and providing a high function is provided. [0096] In one mode of
this invention, a portable information terminal is provided which can
execute an application used in home or office. [0097] In one mode of this
invention, a portable information terminal having a low probability of
losing data is provided. [0098] In one mode of this invention, it is
possible to reduce the work of installing a remote control software which
was generated in the side of remote controlling terminal for enabling a
consolidated control of a system.   - 2 JA N 2003 41 [0099] In one mode of
this invention, a system is provided which is not affected by the type of a
remote controlling terminal for realizing a common operability. [0100] In
one mode of this invention, it is possible to reduce the usage of resources
of a remote controlling terminal for reducing the hardware requirement to
enable a general purpose OS and a general purpose application to be used.
[olol] In one mode of this invention, a high speed remote control system is
provided which reduces the volume of communication data between a remote
controlling machine and a remote controlled machine in remote control
operation. 



[0102] In one mode of this invention, a remote control system is provided
in Which data is transmitted in a form optimum to a remote controlling
machine in performing a remote control. [0103] In one mode of this
invention, a remote control system is provided which can simultaneously
support a plurality of remote controlling machines in performing a remote
control. [Brief Description of the Drawings]   2 J A N 2003 42 Fig. 1 is a
block diagram of an embodiment of the hardware configuration of a remote
control machine or a supporting server. Fig. 2 is a diagram showing an
embodiment of this invention in operational condition. Fig. 3 is a block
diagram showing the structure of a portable information terminal and a
supporting server in a preferred embodiment of this invention. Fig. ~! is a
flow chart showing the operational condition of a portable information
terminal in a preferred embodiment of this invention. Fig. 5 is a flow
chart showing the operational condition of a portable information terminal
in a preferred embodiment of this invention. Fig. 6 is a flow chart showing
the operational condition of a supporting server in a preferred embodiment
of this invention. Fig. 7 is a flow chart showing the operational condition
of a supporting server in a preferred embodiment of this invention. Fig. 8
is a flow chart showing the operational condition of a supporting server in
a preferred embodiment of this invention. Fig. 9 is a flow chart showing
the operational condition of a supporting server in a preferred embodiment
of this invention. Fig. 10 is a flow chart showing the operational
condition of a supporting server in a preferred embodiment of this   



- 2 JA N 2003 invention. 43 Fig. 11 is a schematic diagram showing the
operational condition of a portable information terminal and a supporting
server in a preferred embodiment of this invention. Fig. 12 is a diagram
showing an embodiment of data conversion performed by an input information
generating part in a preferred embodiment of this invention. Fig. 13 is a
diagram showing an embodiment of input information and data in a preferred
embodiment of this invention. Fig. 14 is a diagram showing an embodiment of
data conversion performed by an input information analyzing part in a
preferred embodiment of this invention. Fig. 15 is a diagram showing an
embodiment of a rendering instruction data in a preferred embodiment of
this invention. Fig. 16 is a diagram showing an example of image conversion
in a preferred embodiment of this invention. Fig. 17 is a diagram showing
an example of image conversion in a preferred embodiment of this invention.
[Description of Reference Numbers] 210: remote control machine 211: display
screen 240: supporting server 303: input information monitoring part 307:
input information sending part   - 2 JA N 2003 44 311: input information
receiving part 315: input information, analyzing part 320: window system
329: rendering instruction sending part 333: rendering instruction
receiving part 337: rendering instruction analyzing part 339: logical
screen 341: display region specifying part  



- 2 JA N 2003 - 45  Claims: 1. A method for remote controlling resources
retained by a server existing on a network from a terminal which has an
input device and a display device, comprising the steps of; (a)
transmitting a connection request from a first terminal of said plurality
of terminals to said server via said network, (b) starting a shell process
in said server in response to the connection request from said first
terminal, (c) transmitting processing capability specifying information
from said first terminal to said server, (d) transmitting a signal
generated from an input device of said first terminal to said server as
input information, (e) receiving the input information transmitted from
said terminal side in said server side and analyzing the content of the
input information, (f) generating first rendering image data based on the
content of the analyzed input information, (g) converting said first
rendering image data to second rendering image data according to said
processing capability specifying information, (h) transmitting a rendering
instruction including said second rendering image from said server side to
said terminal side, (i) analyzing the rendering instruction transmitted
from the server side 



in said terminal side, (j) generating image data to be displayed in a
display screen of said terminal according to the content of the analyzed
rendering instruction. 2. A method for remote controlling resources
retained by a server existing on a network from a terminal which has an
input device and a display device,   - 2 JA N 2003 -46 comprising the steps
of; (a) receiving the input information transmitted from said terminal
side, (b) analyzing the input information, (c) generating first rendering
image data consisting of a first number of bits per picture element based
on the content of the analyzed input information, (d) converting said first
rendering image data to second rendering image data consisting of a second
number of bits per picture element less than the first number of bits, (e)
transmitting a rendering instruction including said second rendering image
from said server side to said terminal side. 3. A method for remote
controlling resources retained by a server existing on a network from a
terminal which has an input device and a display device, comprising the
steps of; (a) starting a shell process in response to a connection request
from a first terminal of said plurality of terminals, (b) receiving input
information transmitted from said terminal side, 



(c) analyzing the input information, (d) generating first rendering image
data consisting of a first number of bits per picture element based on the
content of the analyzed input information, (e) converting said first
rendering image data to second rendering image data consisting of a second
number of bits per picture element less than the first number of bits, (f)
transmitting a rendering instruction including said second rendering image
from said server side to said terminal side. 4. A method for remote
controlling resources retained by a server existing on a network from a
terminal which has an input device and a display device,   2 J A N 2003 -47
comprising the steps of; (a) receiving a processing capability specifying
information transmitted from said terminal, (b) receiving input information
transmitted from said terminal, (c) analyzing the input information
transmitted from said terminal, (d) generating first rendering image data
based on the content of the analyzed input information, (e) converting said
first rendering image data to second rendering image data according to said
processing capability specifying information, (f) transmitting a rendering
instruction including said second rendering image from said server side to
said terminal side. _5. A method according to claim 4 in which the
processing capability specifying information is either one of; (a) maximum
resolution information of a logical screen, (b) maximum resolution
information of a physical screen, (c) bits per picture element information,
(d) color palette information, 



(e) compression/decompression capability information, of said terminal. 6.
A method for remote controlling resources retained by a server existing on
a network from a terminal which has an input device and a display device,
comprising the steps of; (a) starting a shell process in response to a
connection request from a first terminal of said plurality of terminals,
(b) receiving processing capability specifying information transmitted from
said terminal side, (c) receiving input information transmitted from said
terminal side,   - 2 JA N 2003 -48 (d) analyzing the input information, (e)
generating first rendering image data based on the content of the analyzed
input information, (f) converting said first rendering image data to second
rendering image data according to said processing capability specifying
information, (g) transmitting a rendering instruction including said second
rendering image from said server side to said terminal side. 7. A server
which exists on a network and is remote controlled from a terminal which
has an input device and a display device, comprising; (a) an input
information receiving part for receiving input information transmitted from
said terminal side, (b) an input information analyzing part for analyzing
the input information, (c) an image rendering engine for generating first
rendering image data consisting of a first number of bits per picture
element based on the content of the analyzed input information, (d) a
rendering instruction monitoring part for converting said first rendering
image data to second rendering image data consisting of a second number of
bits per picture element less than the first number of bits, (e) a
rendering instruction transmitting part for transmitting a rendering
instruction including said second rendering image from said server side to
said terminal side. 8. A server which exists on a network and is remote
controlled from a 



terminal which has an input device and a display device, comprising; (a) an
input information receiving part;   - 2 JA N 2003 -49 (a-1) starting a
shell process in response to a connection request from a first terminal of
said plurality of terminals and, (a-2) receiving input information
transmitted from said first terminal, (b) an input information analyzing
part for analyzing the input information, (c) an image rendering engine for
generating first rendering image data consisting of a first number of bits
per picture element based on the content of the analyzed input information,
(d) a rendering instruction monitoring part for converting said first
rendering image data to second rendering image data consisting of a second
number of bits per picture element less than the first number of bits, (e)
a rendering instruction transmitting part for transmitting a rendering
instruction including said second rendering image from said server side to
said terminal side. 9. A server which exists on a network and is remote
controlled from a terminal which has an input device and a display device,
comprising; (a) an input information receiving part; (a-1) receiving
processing capability specifying information transmitted from said
terminal, and (a-2) receiving input information transmitted from said first
terminal, (b) an input information analyzing part for analyzing the input
information, (c) an image rendering engine for generating first rendering
image data based on the content of the analyzed input information, (d) a
rendering instruction monitoring part for converting said first rendering
image data to second rendering image data according to said processing
capability specifying information,   - 2 JA N 2003 -so (e) a rendering
instruction transmitting part for transmitting a 



rendering instruction including said second rendering image from said
server side to said terminal side. 10. A server according to claim _9 in
which the processing capability specifying information is either one of;
(a) maximum resolution information of a logical screen, (b) maximum
resolution information of a physical screen, (c) bits per picture element
information, (d) color palette information, (e) compression/decompression
capability information, of said terminal. 11. A server which exists on a
network and is remote controlled from a terminal which has an input device
and a display device, comprising; (a) an input information receiving part;
(a-1) starting a shell process in response to a connection request from a
first terminal of said plurality of terminals and, (a-2) receiving
processing capability specifying information transmitted from said first
terminal, (a-3) receiving input information transmitted from said first
terminal, (b) an input information analyzing part for analyzing the input
information, (c) an image rendering engine for generating first rendering
image data based on the content of the analyzed input information, (d) a
rendering instruction monitoring part for converting said first rendering
image data to second rendering image data according to said processing
capability specifying information, (e) a rendering instruction transmitting
part for transmitting a   - 2 JA N 2003 -51 rendering instruction including
said second rendering image from said server side to said first terminal
side. 12. A recording medium which stores therein a remote controlled
program executed by said server for remote controlling resources retained
by a server existing on a network from a terminal which has an input device
and a display device, comprising; (a) a program code instructing said
server to start a shell process in response to a connection request from a
first terminal of said plurality of terminals, 



(b) a program code instructing said server to receive input information
transmitted from said first terminal side, (c) a program code instructing
said server to analyze the input information, (d) a program code
instructing said server to generate first rendering image data consisting
of a first number of bits per picture element based on the content of the
analyzed input information, (e) a program code instructing said server to
convert said first rendering image data to second rendering image data
consisting of a second number of bits per picture element less than the
first number of bits, (f) a program code instructing said server to
transmit a rendering instruction including said second rendering image from
said server side to said first terminal side. 13. A recording medium which
stores therein a remote controlled program executed by said server for
remote controlling resources retained by a server existing on a network
from a terminal which has an input device and a display device, comprising;
- 2 JAN 2003 -52 (a) a program code instructing said server to receive
processing capability specifying information transmitted from said
terminal, (b) a program code instructing said server to receive input
information transmitted from said terminal, (c) a program code instructing
said server to analyze the input information, (d) a program code
instructing said server to generate first rendering image data based on the
content of the analyzed input information, (e) a program code instructing
said server to convert said first rendering image data to second rendering
image data according to said processing capability specifying information,
(f) a program code instructing said server to transmit a rendering
instruction including said second rendering image from said server side to
said first terminal side. 14. A recording medium according. to claim 13 in
which the processing capability specifying information is either one of;
(a) maximum resolution information of a logical screen, (b) maximum
resolution information of a physical screen, (c) bits per picture element
information, (d) color palette information, (e) compression/decompression
capability information, of said terminal. 15. A recording medium which
stores therein a remote controlled program executed by said server for
remote controlling resources retained by a server existing on a network
from a terminal which has an input device and a display device, comprising;



(a) a program code instructing said server to start a shell process in   -
Z JA N 2003 -53 response to a connection request from a first terminal of
said plurality of terminals, (b) a program code instructing said server to
receive processing capability specifying information transmitted from said
first terminal, (c) a program code instructing said server to receive input
information transmitted from said first terminal, (d) a program code
instructing said server to analyze the input information, (e) a program
code instructing said server to generate first rendering image data based
on the content of the analyzed input information, (f) a program code
instructing said server to convert said first rendering image data to
second rendering image data according to said processing capability
specifying information, (g) a program code instructing said server to
transmit a rendering instruction including said second rendering image from
said server side to said first terminal side. 16. A method for specifying a
display region of a size of (wx, wy) to be displayed on a display screen
from image data constituting a logical screen having a size of (sx, sy)
stored in a portable information terminal, characterized in that the region
of the size of (wx, wy) is specified as a display region starting from a
starting point which is defined as; ox = px(sx - wx) / ((sx - 1) ov = pv(sv
- wv) / (sv -1) where (px, py) is a coordinate position of a mouse pointer
of the portable information terminal. .A .A .A.A(
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