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ABSTRACT

The present invention provides a method and system
for providing communication between a number of
applications and a number of devices disposed in vari
ous relative locations in a data processing system
through an interface that is capable of accessing only a
single device at a prespecified relative location. The
applications are concurrently executing within the data
processing system. A device table is established for each
of the applications, wherein each device table includes
device parameter information and device address infor
mation for each of the devices in the data processing
system. A particular device is specified for use with a
selected application. Device parameter information and
device address information for the prespecified relative
location within the device table established for the ap
plication are overwritten with device parameter infor
mation and device address information for the particu

lar device specified. Data is then directed from a partic
ular application to a selected device utilizing the device

parameter information and device address information
stored within the device table for the particular applica
tion.

11 Claims, 5 Drawing Sheets
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SUMMARY OF THE INVENTION

METHOD AND SYSTEM FOR SUPPORTING
MULTIPLE ADAPTERS IN A PERSONAL
COMPUTER DATA PROCESSING SYSTEM
BACKGROUND OF THE INVENTION
1. Technical Field

The present invention relates in general to a method
and system for providing an access to an adapter, and in
particular to a method and system for providing an
application access to an adapter located in a data pro
cessing system. Still more particularly, the present in
vention relates to a method and system for providing
multiple applications access to multiple adapters in a
multitasking environment within a data processing sys

O

sumers. For example, video rental stores may desire to
present previews of movies to customers in the store.
Previews of movies may be stored in digital format for
play back to customers. In multimedia presentations
involving the previewing of movies, it is desirable to
have the capability to present these previews to as many

people as possible. Multiple preview stations utilizing a
monitor or remote television may be utilized to provide
numerous previews.
Although multimedia presentations may be desirable,
the costs of providing multiple preview stations may
not be cost effective when each single preview station
requires its own data processing system to present a
preview. In such a situation, multiple preview stations
driven by a single data processing system may be uti
lized to provide multiple previews to reduce overall
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mation for each of the of devices in the data processing
system. A particular device is specified for use with a
selected application. Device parameter information and

device address information for the prespecified relative
location within the device table established for the ap
plication are overwritten with device parameter infor
mation and device address information for the particu
lar device specified. Data is then directed from a partic
ular application to a selected device utilizing the device
parameter information and device address information
stored within the device table for the particular applica
tion.

The above as well as additional objects, features, and
advantages of the present invention will become appar

ent in the following detailed written description.

Many of the presently available multimedia applica
tions, however, do not provide the ability to drive more
than one preview station at a time in a multitasking 45
mode. For example, the audio-video software kernel
("AVK') produced through a joint development effort
between International Business Machines Corporation
("IBM") Intel Corporation (“Intel'), and the IBM PS/2
ActionMedia II Display Adapter/A ("ActionMedia 50
II') may be utilized in a data processing system such as
an IBM PS/2 Ultimedia Model M57 SLC (“Ultimedia')
computer to provide real time video presentations at a
presentation station. PS/2 is a registered trademark of
IBM and ActionMedia is a trademark of Intel. The 55

AVK provides interfaces utilized by an application to
access various adapters and perform various function.
The AVK, however, is unable to drive multiple pre
view stations in a multitasking mode. In other words,
two applications are unable to provide real time digital
video presentations at two different preview stations
utilizing two ActionMedia II boards at the same time.
Currently, each preview station must have an Ultimedia
computer to provide previews.
Therefore, it would be desirable to have a method

ing environment within a data processing system.
The foregoing objects are achieved as is now de
scribed. The present invention provides a method and
system for providing communication between a number
of applications and a number of devices disposed in
various relative locations in a data processing system
through an interface that is capable of accessing only a
single device at a prespecified relative location. The
applications are concurrently executing within the data
processing system. A device table is established for each
of the applications, wherein each device table includes

device parameter information and device address infor
25

system costs.

and system for providing applications executing con
currently in a data processing system access to multiple
adapters.

It is therefore one object of the present invention to
provide a method and system for providing an access to
an adapter.
It is another object of the present invention to pro
vide a method and system for providing an application
access to an adapter located in a data processing system.
It is yet another object of the present invention to
provide a method and system for providing multiple

applications access to multiple adapters in a multitask

ten.

2. Description of the Related Art
Multimedia, the presentation or transfer of informa
tion through more than one medium at any time, is a fast
growing segment of the computer industry with many
applications being developed incorporating various
features of multimedia. Additionally, many businesses
are utilizing multimedia to present information to con

2

BRIEF OESCRIPTION OF THE DRAWINGS
The novel features believed characteristic of the in

vention are set forth in the appended claims. The inven
tion itself however, as well as a preferred mode of use,
further objects and advantages thereof, will best be
understood by reference to the following detailed de
scription of an illustrative embodiment when read in
conjunction with the accompanying drawings, wherein:
FIG. 1 depicts a pictorial representation of a com
puter system in which the present invention may be
implemented in accordance with a preferred embodi
ment of the present invention;
FIG. 2 is a block diagram of selected components in
personal computer in which a preferred embodiment of
the present invention may be implemented;
FIG. 3 depicts a block diagram illustrating the cre
ation of several instances of a device table in accordance

65

with a preferred embodiment of the present invention;
FIG. 4 is a block diagram illustrating the relationship
between various applications and the AVK in accessing
a digital graphics adapter in accordance with a pre
ferred embodiment of the present invention;
FIG. 5 depicts a high level flowchart of a method and
system for an application to select a digital graphics
board in accordance with a preferred embodiment of
the present invention; and
FIG. 6 is a high level flowchart of a method and
system for changing device information in a device
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table in accordance with a preferred embodiment of the
present invention.
DETALED DESCRIPTION OF PREFERRED
EMBOOMENT

4.

hard disk unit 104. Empty slots 106 are provided so that
other peripherals, adapters, and devices may be added

to system unit 52.
Those skilled in the art will appreciate that the hard

ware depicted in FIG. 2 may vary for specific applica
With reference now to the figures and in particular tions. For example, other peripheral devices such as:
with reference to FIG. 1, there is depicted a pictorial optical disk media, audio adapters, or chip program
representation of a computer system in which the pres ming devices such as a PAL or EPROM programming
ent invention may be implemented in accordance with a device, and the like also may be utilized in addition to or
preferred embodiment of the present invention. A per- 10 in place of the hardware already depicted.
sonal computer 50 is depicted which includes a system
Various multimedia adapters may be added to an
unit 52, a video display terminal 54, a keyboard 56, and Ultimedia computer to enhance multimedia capabilities.
a mouse 58. Personal computer 50 may be implemented In particular an IBM PS/2 ActionMedia II Display
utilizing any suitable computer such as an IBM PS/2 Adapter/A ("ActionMedia II'), a product available
computer, a product of International Business Machines 15 from IBM, may be placed in one of empty slots 106 to
Corporation. PS/2 is also a registered trademark of provide digital video support for video presentations
International Business Machines Corporation. Al from digital video files.
Such a computer system may support an Ac
though the depicted embodiment involves a personal
computer, a preferred embodiment of the present inven tionMedia II adapter with an AVK available from IBM.
tion may be implemented in other types of data process- 20 More information on the application programming in
ing systems, such as for example, intelligent work sta terface, AVK, for the ActionMedia II adapter may be
tions or mini-computers. Computer 50 may be imple found by reference to ActionMedia II Application Pro
mented utilizing any suitable computer such as the IBM grammer's Guide, part no. 04G3226, available from
PS/2 computer, a product of International Business IBM. Other available reference guides include: BM
Machines Corporation. PS/2 is a registered trademark 25 PS/2 ActionMedia II Technical Reference, part no.
of International Business Machines Corporation. In 92F2729, IBM PS/2 ActionMedia II Display Adapter/A:
particular, an IBM PS/2 Ultimedia Model M57 SLC Installation Instructions, part no. 92F2726, IBM PS/2
(“Ultimedia') computer may be employed.
ActionMedia II Maintenance Library, part no. 92F2728;
Referring now to FIG. 2, there is depicted a block IBM PS/2 ActionMedia II Capture Option: Installation,
diagram of selected components in personal computer 30 part no. 92F2727, available from IBM.
One example of a multitasking environment in which
50 in which a preferred embodiment of the present
invention may be implemented. System unit 52 prefera a preferred embodiment of the present invention may be
bly includes a system bus 60 for interconnecting and implemented is OS/2 which is a product of IBM. OS/2
establishing communication between various compo is a registered trademark of IBM. OS/2 is an operating
nents in system unit 52. Microprocessor 62 is connected 35 system that provides multitasking capability to data
to system bus 60 and also may have numeric coproces processing systems. More information on OS/2 may be
sor 64 connected to it. DMA controller 66 is also con
found in the textbook by Deitel and Kogan entitled The
nected to system bus 60 and allows various devices to Design of OS/2, Addison-Wesley, 1992.
appropriate cycles from microprocessor 62 during large
Digital video presentations may be provided utilizing
I/O transfers.
40 an Ultimedia computer with an ActionMedia II
Read only memory ("ROM") 68 is mapped into the adapter. As mentioned before, the presently available
microprocessor 62 address space in the range from AVK software provides interfaces to play digital video
64OK to 1 megabyte. Read Only Memory (“ROM') 68
and Random Access Memory ("RAM") 70 are also

files, but the interfaces limit this use to only one Ac
tionMedia II adapter or board, identified as board 0.
connected to system bus 60. ROM 68 contains the pow- 45 The board numbers are assigned by their relative posi
er-on self test ("POST) and the Basic Input/Output tions in the slots and not by the actual slot number.
System ("BIOS") which control hardware operations, Thus, if slot 0 is empty and the first board is in slot 1, the
such as those involving disk drives and the keyboard. board in slot 1 would be designated as board 0. In accor
CMOS RAM 72 is attached to system bus 60 and con dance with a preferred embodiment of the present in
tains system configuration information.
SO vention, a method and system is provided to allow mul
Also connected to system bus 60 are memory control tiple applications in a multitasking environment to each
ler 74, bus controller 76, and interrupt controller 78 have access to an ActionMedia II board.
In accordance with a preferred embodiment of the
which serve to aid in the control of data flow through
system bus 60 between various peripherals, adapters, present invention, each application in a multitasking
and devices. System unit 52 also contains various input- 55 environment may access a different adapter in a data
/output ("I/O') controllers such as: keyboard and processing system that provides a software interface for
mouse controller 80, video controller 82, parallel con utilizing only one adapter within the data processing
troller 84, serial controller 86, and diskette controller

system.

With the AVK, a hardware interface driver
88. Keyboard and mouse controller 80 provide a hard
ware interface for keyboard 90 and mouse 92. Video 60 ("HWD") is utilized to allow an application to access an
controller 82 provides a hardware interface for video adapter. In accordance with a preferred embodiment of
display terminal 94. Parallel controller 84 provides a the present invention a method and system is provided
hardware interface for devices such as printer 96. Serial to allow each application in a multitasking environment
controller 86 provides a hardware interface for devices to tell the AVK that the adapter or board number is 0,
such as a modem 98. Diskette controller 88 provides a 65 while the HWD actually represents another board.
First, a programmer desiring to having multiple ap
hardware interface for floppy disk unit 100. Expansion
cards may also be added to system bus 60, such as disk plications or instances of an application, presenting
controller 102, which provides a hardware interface for digital video images, running at the same time may call

5
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with the first board being labeled board 0 in the device
table. Although all boards are stored in each device
table, the AVK utilizes only the information in the

a subroutine to define which board should be utilized in

accordance with a preferred embodiment of the present
invention. Each instance of the application passes the

entry for board 0 in sending data to a digital graphics
adapter. When application 400 sends data 401 for dis

board number and the device driver name to the sub

routine. Afterward, each instance of the application
need only call board 0. Calls are made to the existing
AVK interface, and whenever the AVK needs a board

number, the application specifies 0. In accordance with
a preferred embodiment of the present invention, sub
routine is utilized to ensure the board initially specified
is employed.
In accordance with a preferred embodiment of the
present invention, HwdEnvdefine ("HED") is a sub
routine utilized to receive data from each instance of an
application. The data is device information, which in

O

15

cludes the number of the actual board to utilize, the
name of the device driver associated with the board,
device parameter information and other device address

information.

In accordance with a preferred embodiment of the
present invention, HwdOpen ("HO”) is a subroutine
utilized to open the device driver stored by HED, and
HwdEnvlnit ("HEI”) is a subroutine employed to store

20

that is utilized for board 0.

25

the board data received by HED in a device table slot

With reference now to FIG. 3, there is depicted a
block diagram illustrating the creation of several in
stances of a device table in accordance with a preferred
embodiment of the present invention. The AVK dupli
cates data for each ActionMedia II board while only
one copy of the executable code is in the data process
ing system. Each instance of an application is associated

30 board 0.

An application that utilizes a board other than board

zero calls the hardware environment definition subrou

with a device table. The device table includes informa
tion on all of the devices in the slots within the data

processing system.
Application 300 makes a request for a particular Ac
tionMedia II board, which is relayed to HED subrou
tine 302, which stores information, including board
number and device driver name, in location 320, sent
from application 300. The information received by

35

application makes calls to the AVK interface, and
whenever the AVK needs a board number, the applica
tion specifies zero as the board number.
In the depicted embodiment, the digital graphics
adapters 402, 410, and 416 are located in slots 0, 1, and
2 respectively. The adapter could also be placed in
other slots, such as, for example, in slots 2, 4, and 7. The

HED subroutine 302 and stored in location 320 is uti

board numbers would remain the same. Board numbers

45

table 308, which is associated with application 300.
Similarly, applications 310 and 312 also may send a
request for a ActionMedia II board to HED subroutine
302, resulting in information including the board num

ber and device driver name being stored in locations 322
and 324. Afterward, applications 310 and 312 may send

50

a request to HO subroutine 304 to have the device
driver specified opened. Thereafter, HEI subroutine
306 fills in information in device tables 314 and 316 from
information stored in locations 322 and 324. The infor 55

mation in the entry for board zero is overwritten with
the desired board information. Each instance of a de

vice table is created when an application is initiated.
Referring to FIG. 4, there is depicted a block diagram

tine before making any other calls to the AVK in accor
dance with a preferred embodiment of the present in
vention. The application passes the board number and
device driver name to this subroutine. Afterward, the

lized by HO subroutine 304 to open the device driver
specified by application 300 when application 300 sends
a request to HO subroutine 302 to open a device driver.
Next, HEI subroutine 306 is utilized to create device

play on digital graphics adapter 402, AVK 406 utilizes
information in the entry for board 0 in device table 404
to send data 401 across bus 407 to digital graphics
adapter 402.
Application 408 may access and send data 403 to
digital graphics adapter 410, which is board 1 located in
slot 1, by sending data 403 to board 0. Application 408
is associated with device table 412. Application 408
directs data 403 to digital graphics adapter 410 for dis
play to board 0. Data 403 is sent to AVK 406, which
accesses device table 412, resulting in the data 403 being
sent to digital graphics adapter 410 across bus 407. Al
though application 408 directs data 403 for display to
board 0, the information is directed to digital graphics
adapter 410, board 1, since the data for this board has
been stored in the entry for board 0 in device table 412.
Similarly, application 414 may send data 405 to digi
tal graphics adapter 416, which is board 2, located in
slot 2 even though data 405 is directed to board 0. Such
access is possible even through digital graphics adapter
416 is actually board two in the data processing system,
since application 414 is associated with device table 418,
which contains the information for digital graphics
adapter 416 and its device driver located in the entry for

illustrating the relationship between various applica 60
tions and the AVK in accessing a digital graphics
adapter in accordance with a preferred embodiment of
the present invention. Application 400 may access and
send data 401 to digital graphics adapter 402, which is
board 0 located in slot 0, by sending data 401 to board 65
zero. Application 400 is associated with device table
404. Each instance of a device table contains an entry
for each board or adapter in the data processing system

are determined by their relative positions in the slots
and not by their actual slot numbers in the depicted
embodiment. It is contemplated that in other data pro
cessing systems that the fashion in which boards may be
assigned identifiers may vary.
With reference to FIG. 5, there is depicted a high
level flowchart of a method and system for an applica
tion to select a digital graphics board in accordance
with a preferred embodiment of the present invention.
As illustrated, the process begins in block 500 and there
after proceeds to block 502, which depicts the receiving

of a call from an application to specify a board. The

process then proceeds to block 504, which illustrates
the receiving of a board number and device driver name
from the application. Thereafter, the process proceeds

to block 506, which depicts the storing of the board
number. Afterward, the process proceeds to block 508,
which illustrates the storing of the device driver name.
The process then terminates as illustrated in block 510.
The term "process' in the flowchart descriptions is
utilized to describe the flow in the flowcharts and not to

describe a process within OS/2.
In accordance with a preferred embodiment of the
present invention, the board number and device driver
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name for the actual board to be utilized is stored by the

hardware environment definition subroutine, HED. If

this function is not called, the original board number (0)
and the original device driver name are left intact as
defaults.

Referring now to FIG. 6, there is depicted a high
level flowchart of a method and system for changing
device information in a device table in accordance with

a preferred embodiment of the present invention. As
illustrated, the process begins in block 600, and thereaf
ter proceeds to block 602, which depicts the opening of

O

the device driver stored in block 508 of FIG. 5. There

after, the process proceeds to block 604, which illus
trates polling the data processing system for informa
tion on all of the boards present within the data process
ing system. Afterward, the process proceeds to block
606, which illustrates the creating of a device table for
all of the boards present within the data processing
system. The process then proceeds to block 608, which
illustrates the copying of board information into the
entry for board zero in the device table. In essence, the
device or board information in the entry for board zero

15

20

is overwritten with the device information for the board

selected by the application. Thereafter, the process
terminates as illustrated in block 610.

In accordance with a preferred embodiment of the
present invention, the AVK does not use global data in
order to allow multiple instances (multiple applications)
to utilize multiple boards at the same time in a multitask
ing environment. Each application has a device table
associated with it. In accordance with a preferred em
bodiment of the present invention, the applications ac
cessing the AVK utilizing the present invention may be
different applications presenting digital video informa
tion or may be instances of the same application.
In accordance with a preferred embodiment of the
present invention, a single data processing system may
be enabled to utilize more than one adapter. The present
invention also provides reducing the time necessary to
develop applications to run in a multiple board environ
ment since the existing AVK interfaces are unchanged.
A new application need only call the hardware environ

30

rameter information and device address informa
tion stored within said device table for said selected
35

45

50

55

Although the depicted embodiment utilizes a digital
graphics adapter with an AVK as an example, the pres
ent invention may be utilized with many other applica
tions and adapters known to those skilled in the art.
While the invention has been particularly shown and
described with reference to a preferred embodiment, it
will be understood by those skilled in the art that vari
vention.
What is claimed is:

4. A data processing system for providing communi
cation between a plurality of application software and a
plurality of devices disposed in a plurality of relative
locations through an interface capable of accessing only
a single device at a prespecified relative location,
wherein said plurality of application software is concur
rently executing within said data processing system,
said data processing system comprising:

an interface capable of accessing only a single device

adapter.

without departing from the spirit and scope of the in

application software.
2. The method of claim 1, wherein said step of speci
fying a particular device for use with a selected applica
tion software includes specifying a digital video
adapter.
3. The method of claim 1, wherein said step of estab
lishing a device table for each of said plurality of appli
cation software includes device parameter information
and device address information as a board number and
a device driver name.

board zero.

ous changes in form and detail may be made therein

prespecified relative location in said device table
established for said selected application may be
utilized by said interface capable of accessing only
a single device at a prespecified relative location to
provide communication between said selected ap
plication software and said particular device; and
directing data from said selected application software

to said particular device utilizing said device pa

ment definition subroutine to tell the AVK which board

As a result, a single data processing system, such as an
Ultimedia computer, may utilize more than one adapter,
i.e., an ActionMedia II board, and, thus lowering the
cost of multimedia presentation systems, such as those
for previewing movies in video rental stores. Addition
ally, only one copy of an AVK is needed in accordance
with a preferred embodiment of the present invention.
Only the data is duplicated for each application or in
stance of an application. Each application modifies the
data in the device table to access the appropriate

application software, wherein each device table
includes device parameter information and device
address information for each of said plurality of
devices at a plurality of relative locations, includ
ing said prespecified relative location;
specifying a particular device for use with a selected
application software;
overwriting device parameter information and device
address information for said single device at said
prespecified relative location within said device
table established for said selected application soft
ware with device parameter information and de
vice address information for said particular device,
wherein said device parameter information and
said device address information overwritten in said

25

should be utilized. Afterward, all calls are made to the

AVK interfaces as if the application were utilizing

8

1. A method in a data processing system for provid
ing communication between a plurality of application
software and a plurality of devices disposed in a plural
ity of relative locations through an interface capable of
accessing only a single device at a prespecified relative
location, wherein said plurality of application software
is concurrently executing within said data processing
system, said method comprising:
establishing a device table for each of said plurality

65

at a prespecified relative location;
means for establishing a device table for each of said
plurality application software, wherein each device
table includes device parameter information and
device address information for each of said plural
ity of devices at a plurality of relative locations,
including said prespecified relative location;
means for specifying a particular device for use with
a selected application software;
means for overwriting device parameter information
and device address information for said single de
vice at said prespecified relative location within
said device table established for said selected appli
cation software with device parameter information
and device address information for said particular

5,313,592
device, wherein said device parameter information
and said device address information overwritten at

said prespecified relative location may be utilized
by said interface to provide communication be
tween said selected application software and said
particular device; and

relative location used by said interface;

means for specifying a particular device for use with
a selected application software;
means for overwriting device parameter information

means for directing data from said selected applica
tion software to said particular device utilizing said
device parameter information and device address

information stored within said device table for said O

selected application software.
5. The data processing system of claim 4, wherein
said interface is an audio-video kernel.

6. The data processing system of claim 4, wherein
said device is a digital video adapter.
7. The data processing system of claim 4, wherein
said device parameter information and device address

15

and device address information for said single de
vice at said prespecified relative location with de
vice parameter information and device address

information for said particular device in said device
table for said selected application software; and
means for directing data from said selected applica
tion software to said particular device utilizing said
device parameter information and device address
information overwritten at said prespecified rela
tive location in said device table for said selected

information includes a board number and a device
driver name.

8. A data processing system comprising:
a plurality of devices;
a plurality of application software concurrently exe

10
tion for each of said plurality of devices at a num
ber of relative locations, including the prespecified

20

cuting within said data processing system, wherein
said plurality of application software communicate
with a plurality of devices in a plurality of relative 25
locations;
a interface capable of accessing only a single device at
a prespecified relative location;
means for establishing a device table including device
parameter information and device address informa 30
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application software, wherein said plurality of ap
plication software may communicate with a plural
ity of devices in a plurality of relative locations
utilizing said interface.
9. The data processing system of claim 8, wherein the
interface is an audio-visual kernel.

10. The data processing system of claim 8, wherein
said particular device is a digital video adapter.
11. The data processing system of claim 8, wherein
the device parameter information and the device ad
dress information includes a board number and a device
driver number.
s
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