
METHOD AND SYSTEM FOR FACILITATING IRDA SUPPORT AND INTEGRATED MULTIMEDIA
CONTROL FOR A CD-ROM DRIVE 5 FIELD OF THE INVENTION This invention relates
to the field of CD-ROM drives, and in particular to a method and system for
facilitating total control of the CD-ROM drive from the front panel and for
expanding the CD-ROM drive's functionalities to 10  include support for
IRDA data communication. BACKGROUND OF THE INVENTION CD-ROM drive is a
standard peripheral device for current personal 15  computer (PC) systems.
The CD-ROM drive is most commonly interfaced with the host PC through a
IDE/ATAPI interface cable with the standard protocol. The primary function
of the CD-ROM drive is to read and play the content of a CD-ROM, CDDA
audio, and other types of discs. The IDE/ATAPI protocol is defined only for
this purpose, and hence it is limited to 20  facilitating the read/write
function of these standard storage devices. Other potential functions are
not compatible with the IDE/ATAPI protocol as it is currently used. Hence
the current CD-ROM drives are limited to this 



read/write function. The CD-ROM drives utilizing the IDE/ATAPI bus can only
respond to 25  the system command from the host system and carry out the
request. The undesirable consequence is that a user has no proper control
over the functions such as volume, play, stop, etc., of the CD-ROM drive
from an external source, particularly the outside panel of the drive.
Although there are some control buttons and knobs on the front panel of the
current CD-    2 ROM drives, they are used to control the operation on the
drive locally; the information from the buttons is not passed back to the
host PC. This lack of communication, can potentially lead to conflicts
between the PC software and the panel control. Because the drive can be
controlled 5  by both the hardware buttons and knobs on the front panel as
well as from the host PC through IDE/ATAPI commands, the drive sometimes
runs into a situation where the user uses the two means of control at the
same time. 



For instance, the user may use the software on host PC to start playing an
audio disc yet at the same time, engage the stop/eject button on the panel
to 10  stop the disc from playing. In such a situation, the CD-ROM tray may
be ejected but the host computer will be unaware of the current status of
the CD-ROM drive. This problem arises because there is no communication
between the host PC and the control buttons and knobs, and therefore, there
is no unified control over the functions of the drive. The host PC has 15
no information in respect to the status of the drive as related to these
controls. This failure in communication between the CD-ROM drive controls
and the host computer prevents control devices from being effectively added
to the outside panel of the CD-ROM drive. Indeed, the current drives 20
typically do not come with any controls other than a simple eject button
and/or volume control. Although other controls are currently provided for
in a software format, there are advantages to having effective hard knob
and button controls. For one, the software control often takes more steps
for the user to execute than a simple external button or a knob. This is
particular 25  true if the control software is not already running. Hence,
at times, it would 



take the user 5 to 10 steps to execute a function which may only take a
push or a turn if a hard button or knob were provided on the external
panel.    3 But in addition to this shortcoming of the existing systems,
the failure in communication also hinders, if not prevents, one from
expanding the functions of the CD-ROM drive for uses other than simply
reading/writing information from and onto an optical disc. For instance,
one cannot attach 5  an IRDA device to a CD-ROM drive to transfer IRDA data
from an external source to the host computer. Although currently an IRDA
device can be connected to a serial port which is usually located in the
back of a computer, data transmission through the IDE/ATAPI port offers an
advantage over serial ports in that the IDE/ATAPI port supports a
high-speed transfer rate 10  which is a limited precious resource. IRDA
devices which are connected via the serial port are typically limited to
115.2 Kbps in the current systems. Protocol for higher baud rates such as 1
Mbps and 4 Mbps have been 



defined, but they generally require special interfaces which will be
expensive to build. 15        In light of the advantages offered by the
hard controls, and the usefulness of having IRDA support for a CD-ROM
drive, it would be highly desirable to facilitate an effective
communication between the drive and the host PC to be able to utilize hard
knobs and buttons for the drive control, and use the IDE/ATAPI bus to pass
other types of information, such as IRDA 20  data, which other interface
ports may not be able to provide a suitable throughput. OBJECT OF THE
INVENTION 25        It is therefore an object of the present invention to
provide a method and apparatus for facilitating integrated multimedia
control for a CD-ROM drive such that a user can easily and completely
control the functions of the    4 drive from an outside panel without
confronting the possibility of conflicts 



with the software controls of the host PC. It is further an object of this
invention to provide a method and apparatus for facilitating IRDA support
for a CD-ROM drive such that a user 5  can utilize the fast IDE/ATAPI bus
to transfer IRDA data from a external source to the host PC. SUMMARY OF THE
INVENTION 10        In the present invention, a firmware in a
micro-controller unit (MCU) stores special parameter pages which are
defined for the purpose of setting the drive to different modes of
operation. The firmware also stores special control pages for updating the
status of the controls of the CD-ROM drive. In the special mode, various
features can be supported on the CD-ROM drive 15  by specifying the
necessary parameters in the parameter page. For instance, by specifying the
parameters for multimedia input devices for controls such as volume,
stopping, skipping, forwarding, reversing, ejecting, etc., all of the
customary functions of a CD-ROM drive can be controlled by hard buttons and
knobs on the front panel, rather than from a program in the 20  host
computer. If a remote input device is installed, the parameter page can
specify parameters for facilitating remote control function. Furthermore,
the 



page can also specify parameters for functions unrelated to controlling the
CD-ROM drive, such as IRDA data communication so that data can be
transferred from an external source to the host computer via IR pulses. If
25  these or other parameters are not already defined or selected as
default settings, other features can be further defined and/or selected
from this page via the command MODE SELECT.    5 The host PC uses a program
to communicate with a multimedia CD- ROM drive with the input devices. When
the program is prompted to begin, whether by a user or by the drive itself,
it reads the parameter page determine whether a certain feature is
supported by the CD-ROM drive. If 5  no such parameters are provided for in
the parameter page, then the program is terminated. But if supported, an
initialization process is ensued where changes can be made to the default
settings if such changes are desired. Once the initialization process if
finished, the program is put to 



sleep. 10        In order to continuously monitor the status of the various
devices on the CD-ROM drive, a program is run at predetermined intervals.
This can be accomplished, for instance, by using the timer interrupt of the
host computer. In this program, the PC checks to see if a new disc has been
inserted. If no disc has been inserted, the PC reads the control page. But
if it finds a disc, 15  then it checks the disc type. The PC then
determines whether the disc type is supported, and plays the disc if the
disc is of the type supported by the system. If the disc is not of the type
supported by the system, the PC reads the control page. The control page is
continually updated in correspondence with the 20  inputs from the various
CD-ROM input devices. The updating is done by the firmware in the MCU which
collects the status data from the various input devices such as the remote
controller module and the IRDA module, and maps the information to the
corresponding control pages. Each set of the input devices can have its own
control page. 25        After reading the control page, the PC determines
whether an action needs be taken based on the status of the devices and
modules in the CD- 



ROM drive. If for instance, the status of the volume control button has
changed to reflect a need for greater volume, the appropriate action is
taken    6 to increase the volume. If no change is status is detected which
would warrant a corresponding action, then the program is put to sleep
until the next interval cycle. 5  BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1
(prior art) illustrates the ATAPI protocol commonly used to facilitate
communication between a device driver and a CD-ROM drive. 10        FIG. 2
illustrates multimedia capabilities and status page which defines the
parameters to enable various added functions to a CD-ROM drive. FIG. 3
illustrates a flow diagram of an algorithm to determine the 15
capabilities of a CD-ROM drive. FIG. 4 illustrates a flow diagram of an
algorithm to determine the 



status of the various features of the CD-ROM drive. 20        FIG. 5
illustrates the control page for the multimedia input devices. FIG. 6
illustrates the control page for a remote control input device. FIG. 7 is a
block diagram illustrating the configuration of the CD-ROM 25  drive and a
host computer with the multimedia control devices, remote control device,
and an IRDA module in place.    7 DETAILED DESCRIPTION OF THE INVENTION A
typical PC system with a CD-ROM drive has a device driver to handle
communication between the CD-ROM drive and the host computer. 5   In
general, the device driver carries out the following functions: [err]
Detect the CD-ROM drive [err]       Initialise the CD-ROM drive 10 [err]
Identify the capability of the CD-ROM drive 



[err]       Receive requests and commands via a software, relay the
requests and commands to the CD-ROM drive in IDE/ATAPI 15
format and relay information regarding the data and status of the drive to
the software. A typical flow of the events specified by the ATAPI protocol
is shown in FIG. 1. The solid lines indicate control flow and dotted lines
are actions taken but 20  without direct control flow change occurring. The
ATAPI protocol is a well- established standard in the industry and
therefore is well known to those skilled in the art. Hence, the protocol
will not be extensively discussed except to the extent necessary to fully
describe the present invention. An ATAPI command MODE SENSE is used to read
the different 25  pages of parameters of the CD-ROM drive. Another ATAPI
command, MODE SELECT is used to set the parameters of the drive. In the
current PC systems, the pages do not specify parameters for modes of
operation beyond the read/write commands and other typical commands
generally associated running optical discs in the drive. Hence, no other
features are 30  available for the CD-ROM drive which can directly
communicate with the host computer. So for instance, although the current
CD-ROM drive 



systems typically have an eject button, the button operates independently
from the host computer, and may lead to conflicts in the system,    8 One
of the objectives of the present invention is to avoid this type of
conflict by facilitating communication between the host computer and the
controls. It shall be seen that in addition to avoiding these conflicts,
having such communication allows one to expand the traditional functions of
a CD- 5 ROM drive to take advantage of the fast IDE/ATAPI bus. In the
present invention, a firmware in a micro-controller unit (MCU) stores
special parameter pages which are defined for the purpose of setting the
drive to different modes of operation. The firmware also stores special
control pages for updating the status of the controls of the CD-ROM drive.
10  FIG. 7 generally illustrates this set up. FIG. 2 illustrates a sample
parameter page called the Multimedia Capabilities and Status page for a
CD-ROM drive having multimedia control capabilities. This page, called Page
20h for 



short, is used for MCU handshaking to enable the Multimedia Mode of the
drive. Using the command MODE SENSE, the host computer can check the 15
special capabilities of the multimedia drive by reading page 20h from the
MCU. The command MODE SELECT can be used to set the parameters of the drive
by writing to the parameter page. In the Multimedia Mode, various features
can be supported on the CD-ROM drive by specifying the necessary parameters
in the parameter 20  page.  For instance, by specifying the parameters for
multimedia input devices for controls such as volume, stopping, skipping,
forwarding, reversing, ejecting, etc., all of the customary functions of a
CD-ROM drive can be controlled by hard buttons and knobs on the front
panel, rather than from a program in the host computer. If a remote input
device is installed, 25  the parameter page can specify parameters for
facilitating remote control function. Furthermore, the page can also
specify parameters for functions unrelated to controlling the CD-ROM drive,
such as IRDA data communication so that data can be transferred from an
external source to   



9 the host computer via IR pulses. If these or other parameters are not
already defined or selected as default settings, other features can be
further defined and/or selected from this page via the command MODE SELECT.
For example, here one can select a feature termed Fuzzy Mode or 5
Master/CD-ROM Mode (this is just the names for a sample feature placed here
for illustration only). FIG. 3 and FIG. 4 illustrate the flow diagrams for
the program that the host PC uses to communicate with a multimedia CD-ROM
drive with the input devices. Referring first to FIG. 3, when the program
is prompted to 10  begin, whether by a user or by the drive itself, it
reads page 20H in step 10 to determine whether a certain feature, in this
case the Multimedia Mode, is supported by the CD-ROM drive. If no such
parameters are provided for in page 20H, as determined in step 20, then the
program is terminated in step 30. But if supported, an initialization
process is ensued in step 40 where 15  changes can be made to the default
settings if such changes are desired. Once the initialization process if
finished in step 40, the program is put to 



sleep in step 50. In order to continuously monitor the status of the
various devices on the CD-ROM drive, a program is run at predetermined
intervals. This can be 20  accomplished, for instance, by using the timer
interrupt of the host computer. While various intervals are, of course,
possible, an interval of 250 ms was used for the present invention. FIG. 4
illustrates the flow diagram for monitoring the status of CD- ROM drive and
the input devices using the timer interrupt. In step 100, the 25   PC
checks to see if a new disc has been inserted. If no disc has been
inserted, it jumps to step 120. But if it finds a disc, then it checks the
disc type in step 105. The PC then determines whether the disc type is
supported in step 110, and plays the disc in step 115 if the disc is of the
type    10 supported by the system. The disc which is supported can be of
various types such as CDDA audio, MPEG, Video CD, and data disc with wave
files. 



If the disc is not of the type supported by the system, the PC jumps to
step 120. 5        In step 120, the PC reads the control page which is
continually updated in correspondence with the inputs from the various
CD-ROM input devices. The updating is done by the firmware in the MCU which
collects the status data from the various input devices such as the remote
controller module and the IRDA module, and maps the information to the 10
corresponding control pages. Each set of the input devices can have its own
control page. FIG. 5 and FIG. 6 illustrate a sample control page for the
multimedia input devices and the remote control device. Other devices such
as the IRDA module can have similar control pages. In step 125, the PC
determines whether an action needs be taken 15  based on the status of the
devices and modules in the CD-ROM drive. If for instance, the status of the
volume control button has changed to reflect a need for greater volume, the
appropriate action is taken in step 130 to increase the volume. If no
change is status is detected in step 125 which would warrant a
corresponding action, then the program is put to sleep until 20  the next
interval cycle. 



While the present invention has been described in detail herein in accord
with certain preferred embodiments thereof, many modifications and changes
therein may be effected by those skilled in the art. Accordingly, it is
intended by the appended claims to cover all such modifications and changes
25  as falling within the true spirit and scope of the present invention.
CLAIMS We Claim: 1  1.   A method for facilitating integrated multimedia
control for a CD-ROM 2  drive having a multimedia control device
comprising: 3        reading a parameter page to determine whether said
multimedia 4   control device exists; 5        updating a control page in
correspondence with a change in status of 6  said multimedia control
device; 7        reading said control page at a predetermined interval to
determine 8  the status of said multimedia control device; and 



9        issuing a command to carry out an appropriate action based on said
10  status of said multimedia control device. 1  2.   The method as recited
in claim 1 wherein said multimedia control 2   device is a volume control.
1  3.   The method as recited in claim 1 wherein said multimedia control 2
device is an eject button. 1  4.   The method as recited in claim 1 wherein
said multimedia control 2   device is a play button. 1  5.   The method as
recited in claim 1 wherein said multimedia control 2   device is a fast
skipping button. 1  6.   The method as recited in claim 1 wherein said
multimedia control 2   device is a fast forward/backward button. 1  7.
The method as recited in claim 1 wherein said multimedia control 2  device
is a special mode button. 1  8.   The method as recited in claim 1 further
comprising writing to said 2   parameter page.   



12 1  9.   A method for supporting IRDA data transfer via a CD-ROM drive,
said 2  CD-ROM drive having an IRDA module, said method comprising: 3
reading a parameter page to determine whether an IRDA module 4  exists; 5
updating a control page in correspondence with change in status of 6  said
IRDA module; 7        reading said control page at a predetermined interval
to determine 8  the status of said IRDA module; and 9        issuing a
command to carry out an appropriate action based on said 10  status of IRDA
module. 1  10.  The method as recited in claim 9 further comprising writing
to said 2  parameter page. 1  11.  A method of supporting an added function
to a CD-ROM drive, said 2  CD-ROM drive having an input device for
facilitating said added function, 3  said method comprising: 4
reading a parameter page to determine whether said input device 



5  exists; 6        updating continually a control page in correspondence
with change 7   in status of said input device; 8        reading said
control page at a predetermined interval to determine 9  the status of said
input device; and 10        issuing a command to carry out an appropriate
action based on said 11  status of said input device. 1  12.  The method as
recited in claim 11 wherein said input device is 2   remote control
receiver. 1  13.  The method as recited in claim 11 or 12 further
comprising writing to 2  said parameter page.    13 1  14.  An system for
facilitating an added function to a CD-ROM drive 2  coupled to a host
computer comprising: 3        an input device for providing said added
function; 



4        a storage device for storing parameter and control pages for said
5  input device, wherein said storage device is in communication with said
6  host computer; 7        a device for writing to said control pages based
on changes in status 8  of said input device; 9        whereby said host
computer reads said control page at a 10  predetermined interval and issues
an appropriate command based on 11  changes in the status of said input
device as indicated on said control page. 1  15.  An system for
facilitating integrated multimedia control to a CD-ROM 2  drive coupled to
a host computer comprising: 3        a multimedia input device for
providing said multimedia control; 4        a storage device for storing
parameter and control pages for said 5  multimedia input device, wherein
said storage device is in communication 6  with said host computer; 7
a device for writing to said control pages based on changes in status 8  of
said multimedia input device; 9        whereby said host computer reads
said control page at a 10  predetermined interval. and issues an
appropriate command based on 



11  changes in the status of said multimedia input device as indicated on
said 12  control page. 1  16.  An system for facilitating IRDA data
transmission via a CD-ROM drive 2  coupled to a host computer comprising: 3
an IRDA module for providing said IRDA data transmission;    14 4        a
storage device for storing parameter and control pages for said 5  IRDA
module, wherein said storage device is in communication with said 6  host
computer; 7        a device for writing to said control pages based on
changes in status 8  of said IRDA module; 9        whereby said host
computer reads said control page at a 10  predetermined interval and issues
an appropriate command based on 11  changes in the status of said IRDA
module as indicated on said control 1 2  page. 




