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RESOURCE SHARING EXPANSION CARD

BACKGROUND OF THE INVENTION

Field of the Invention

The present application relates generally to an expansion card and more specifically to an

expansion card that shares its allocated resources with another expansion card.

Background of the Invention

Many data processing systems provide for plugging cards into a chassis. Depending on
capabilities of the chassis, many different types or versions of cards may be plugged in and
operate within the data processing system. However, the chassis may have limitations that
prevent some card versions that are capable of being plugged into the chassis from operating,
such as power limitation, cooling limitations, or the like. For example, a chassis may
allocate a specific number of amps per slot in the chassis. While an earlier version of a card
may fit within the slot, the card may exceed the power configuration of the slot by exceeding
the specified number of amps of the slot. Therefore, the user may be left to buying a newer
version card that can operate within the specification of the chassis. While the earlier
version card may be capable of operating in the chassis, limitations such as power, cooling

or the like, prevent the use of the earlier version card.

BRIEF SUMMARY OF THE INVENTION

In one illustrative embodiment, an expansion card is provided that allows resources allocated
to the expansion card to be shared with a different card. In this illustrative embodiment the
expansion card comprises a coupling device that couples the expansion card to a data
processing system. The expansion card also includes an identifier data structure that when
queried by the data processing system, identifies the expansion card as a resource sharing
expansion card. The data processing system reallocates one or more resources allocated to

the expansion card to a different card coupled to the data processing system.
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In other illustrative embodiments, a method, in a data processing system, is provided for
sharing resource allocations between cards. The illustrative embodiments detect an insertion
of a card within a chassis. The illustrative embodiments determine if the card meets
resource specifications of the chassis. Responsive to the card failing to meet the resource
specification of the chassis, the illustrative embodiments determine if there is an unused
resource sharing expansion card within the chassis. Responsive to a presence of the unused
resource sharing expansion card, the illustrative embodiments reallocate one or more
resources from the unused resource sharing expansion card to the card and allow the card to

fully boot up.

In another illustrative embodiment, a computer program product comprising a computer
uscable or readable medium having a computer readable program is provided. The computer
readable program, when executed on a computing device, causes the computing device to
perform various ones, and combinations of, the operations outlined above with regard to the

method illustrative embodiment.

In yet another illustrative embodiment, a system/apparatus is provided. The
system/apparatus may comprise one or more processors and a memory coupled to the one or
more processors. The memory may comprise instructions which, when executed by the one
or more processors, cause the one or more processors to perform various ones, and
combinations of, the operations outlined above with regard to the method illustrative

embodiment.

These and other features and advantages of the present invention will be described in, or will
become apparent to, those of ordinary skill in the art in view of the following detailed

description of the exemplary embodiments of the present invention.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Embodiments of the present invention will now be described, by way of example only, with

reference to the accompanying drawings in which:
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Figure 1 depicts a pictorial representation of an exemplary distributed data processing

system in which aspects of the illustrative embodiments may be implemented;

Figure 2 depicts a block diagram of an exemplary data processing system in which aspects of

the illustrative embodiments may be implemented;

Figure 3 depicts an exemplary chassis in which an expansion card that shares resource

allocations may be used in accordance with an illustrative embodiment;

Figure 4 depicts a top view of a chassis, such as chassis 302 in Figure 3, in which an
expansion card that shares resource allocations may be used in accordance with an

illustrative embodiment;

Figure 5A and 5B depict an example of how thermal allocations may be provided to an

intended use card in accordance with an illustrative embodiment; and

Figure 6 is a flowchart outlining an exemplary operation for utilizing a resource sharing

expansion card within a chassis in accordance with an illustrative embodiment.

DETAILED DESCRIPTION OF THE INVENTION

As will be appreciated by one skilled in the art, the present invention may be embodied as an
apparatus/system, method, or computer program product. Accordingly, the present
invention may take the form of an entirely hardware embodiment, an entirely software
embodiment (including firmware, resident software, micro-code, etc.) or an embodiment
combining software and hardware aspects that may all generally be referred to herein as a

2% ¢

“circuit,” “module” or “system.” Furthermore, the present invention may take the form of a
computer program product embodied in any tangible medium of expression having computer

usable program code embodied in the medium.

Any combination of one or more computer usable or computer readable medium(s) may be

utilized. The computer-usable or computer-readable medium may be, for example, but not
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limited to, an electronic, magnetic, optical, electromagnetic, infrared, or semiconductor
system, apparatus, device, or propagation medium. More specific examples (a non-
exhaustive list) of the computer-readable medium would include the following: an electrical
connection having one or more wires, a portable computer diskette, a hard disk, a random
access memory (RAM), a read-only memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, a portable compact disc read-only
memory (CDROM), an optical storage device, a transmission media such as those
supporting the Internet or an intranet, or a magnetic storage device. Note that the computer-
usable or computer-readable medium could even be paper or another suitable medium upon
which the program is printed, as the program can be electronically captured, via, for
instance, optical scanning of the paper or other medium, then compiled, interpreted, or
otherwise processed in a suitable manner, if necessary, and then stored in a computer
memory. In the context of this document, a computer-usable or computer-readable medium
may be any medium that can contain, store, communicate, propagate, or transport the
program for use by or in connection with the instruction execution system, apparatus, or
device. The computer-usable medium may include a propagated data signal with the
computer-usable program code embodied therewith, either in baseband or as part of a carrier
wave. The computer usable program code may be transmitted using any appropriate
medium, including but not limited to wireless, wireline, optical fiber cable, radio frequency

(RF), etc.

Computer program code for carrying out operations of the present invention may be written
in any combination of one or more programming languages, including an object oriented
programming language such as Java' ", Smalltalk"™, C++ or the like and conventional
procedural programming languages, such as the "C" programming language or similar
programming languages. The program code may execute entirely on the user's computer,
partly on the user's computer, as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the remote computer or server. In
the latter scenario, the remote computer may be connected to the user’s computer through
any type of network, including a local area network (LAN) or a wide area network (WAN),
or the connection may be made to an external computer (for example, through the Internet

using an Internet Service Provider).
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The illustrative embodiments are described below with reference to flowchart illustrations
and/or block diagrams of methods, apparatus (systems) and computer program products
according to the illustrative embodiments of the invention. It will be understood that each
block of the flowchart illustrations and/or block diagrams, and combinations of blocks in the
flowchart illustrations and/or block diagrams, can be implemented by computer program
instructions. These computer program instructions may be provided to a processor of a
general purpose computer, special purpose computer, or other programmable data processing
apparatus to produce a machine, such that the instructions, which execute via the processor
of the computer or other programmable data processing apparatus, create means for
implementing the functions/acts specified in the flowchart and/or block diagram block or

blocks.

These computer program instructions may also be stored in a computer-readable medium
that can direct a computer or other programmable data processing apparatus to function in a
particular manner, such that the instructions stored in the computer-readable medium
produce an article of manufacture including instruction means which implement the

function/act specified in the flowchart and/or block diagram block or blocks.

The computer program instructions may also be loaded onto a computer or other
programmable data processing apparatus to cause a series of operational steps to be
performed on the computer or other programmable apparatus to produce a computer
implemented process such that the instructions which execute on the computer or other
programmable apparatus provide processes for implementing the functions/acts specified in

the flowchart and/or block diagram block or blocks.

The flowchart and block diagrams in the figures illustrate the architecture, functionality, and
operation of possible implementations of systems, methods and computer program products
according to various embodiments of the present invention. In this regard, each block in the
flowchart or block diagrams may represent a module, segment, or portion of code, which
comprises one or more executable instructions for implementing the specified logical
function(s). It should also be noted that, in some alternative implementations, the functions

noted in the block may occur out of the order noted in the figures. For example, two blocks



10

15

20

25

30

WO 2009/150102 PCT/EP2009/056936

shown in succession may, in fact, be executed substantially concurrently, or the blocks may
sometimes be executed in the reverse order, depending upon the functionality involved. It
will also be noted that each block of the block diagrams and/or flowchart illustration, and
combinations of blocks in the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems that perform the specified

functions or acts, or combinations of special purpose hardware and computer instructions.

The illustrative embodiments provide a mechanism that exploits the resource allocations,
such as power, cooling, or the like, for one slot in a chassis and shares those resource
allocations with an adjacent slot in the chassis. Current chassis specifications allow for
various expansion cards. The cards are generally used for extra processors, memory, disks,
or the like. The illustrative embodiments provide for an expansion card that may be placed
next to an intended use card. The intended use card may be capable of operating with the
chassis but may use either too much power or produce too much heat for the version of
chassis in which the intended use card is installed. By placing the expansion card within an
empty slot adjacent to the intended use card, the intended use card may effectively double its

resource allocations.

Firmware within the chassis may determine what kind of intended use card has been plugged
into the chassis and refuse to boot the intended use card if the intended use card requires
more resource allocation than is allotted by the chassis. That same firmware within the
chassis may also detect an expansion card that is installed within the chassis in order that it
may share its resource allocations with the intended use card. Additionally, if the intended
use card is plugged into the chassis without the expansion card, firmware within the chassis
may add text to an error message when the intended card fails to boot because the intended
use card requires more than an allotted amount of resources and an expansion card is not
present in the chassis. The extra text may provide information that indicates that the
intended use card may be used in the chassis if an expansion card is added and the text may

also include a part number for the expansion card.

Thus, the illustrative embodiments may be utilized in many different types of data

processing environments including a distributed data processing environment, a single data
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processing device, or the like. In order to provide a context for the description of the
specific elements and functionality of the illustrative embodiments, Figures 1 and 2 are
provided hereafter as exemplary environments in which exemplary aspects of the illustrative
embodiments may be implemented. While the description following Figures 1 and 2 will
focus primarily on a single data processing device implementation of a mechanism that
exploits the allocations of power, cooling, or the like, of one slot in a chassis and shares
those allocations with an adjacent slot in the chassis, this is only exemplary and is not
intended to state or imply any limitation with regard to the features of the present invention.
To the contrary, the illustrative embodiments are intended to include distributed data
processing environments and embodiments in which power and cooling may be allocated

from one slot in a chassis and with an adjacent slot in the chassis.

With reference now to the figures and in particular with reference to Figures 1-2, exemplary
diagrams of data processing environments are provided in which illustrative embodiments of
the present invention may be implemented. It should be appreciated that Figures 1-2 are
only exemplary and are not intended to assert or imply any limitation with regard to the
environments in which aspects or embodiments of the present invention may be
implemented. Many modifications to the depicted environments may be made without

departing from the scope of the present invention.

With reference now to the figures, Figure 1 depicts a pictorial representation of an
exemplary distributed data processing system in which aspects of the illustrative
embodiments may be implemented. Distributed data processing system 100 may include a
network of computers in which aspects of the illustrative embodiments may be implemented.
The distributed data processing system 100 contains at least one network 102, which is the
medium used to provide communication links between various devices and computers
connected together within distributed data processing system 100. The network 102 may

include connections, such as wire, wireless communication links, or fiber optic cables.

In the depicted example, server 104 and server 106 are connected to network 102 along with
storage unit 108. In addition, clients 110, 112, and 114 are also connected to network 102.

These clients 110, 112, and 114 may be, for example, personal computers, network
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computers, or the like. In the depicted example, server 104 provides data, such as boot files,
operating system images, and applications to the clients 110, 112, and 114. Clients 110, 112,
and 114 are clients to server 104 in the depicted example. Distributed data processing

system 100 may include additional servers, clients, and other devices not shown.

In the depicted example, distributed data processing system 100 is the Internet with network
102 representing a worldwide collection of networks and gateways that use the Transmission
Control Protocol/Internet Protocol (TCP/IP) suite of protocols to communicate with one
another. At the heart of the Internet is a backbone of high-speed data communication lines
between major nodes or host computers, consisting of thousands of commercial,
governmental, educational and other computer systems that route data and messages. Of
course, the distributed data processing system 100 may also be implemented to include a
number of different types of networks, such as for example, an intranet, a local area network
(LAN), a wide areca network (WAN), or the like. As stated above, Figure 1 is intended as an
example, not as an architectural limitation for different embodiments of the present
invention, and therefore, the particular elements shown in Figure 1 should not be considered
limiting with regard to the environments in which the illustrative embodiments of the present

invention may be implemented.

With reference now to Figure 2, a block diagram of an exemplary data processing system is
shown in which aspects of the illustrative embodiments may be implemented. Data
processing system 200 is an example of a computer, such as client 110 in Figure 1, in which
computer usable code or instructions implementing the processes for illustrative

embodiments of the present invention may be located.

In the depicted example, data processing system 200 employs a hub architecture including
north bridge and memory controller hub (NB/MCH) 202 and south bridge and input/output
(I/0) controller hub (SB/ICH) 204. Processing unit 206, main memory 208, and graphics
processor 210 are connected to NB/MCH 202. Graphics processor 210 may be connected to
NB/MCH 202 through an accelerated graphics port (AGP).
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In the depicted example, local area network (LAN) adapter 212 connects to SB/ICH 204.
Audio adapter 216, keyboard and mouse adapter 220, modem 222, read only memory
(ROM) 224, hard disk drive (HDD) 226, CD-ROM drive 230, universal serial bus (USB)
ports and other communication ports 232, and PCI/PCle devices 234 connect to SB/ICH 204
through bus 238 and bus 240. PCI/PCle devices may include, for example, Ethernet
adapters, add-in cards, and PC cards for notebook computers. PCI uses a card bus controller,
while PCle does not. ROM 224 may be, for example, a flash basic input/output system
(BIOS).

HDD 226 and CD-ROM drive 230 connect to SB/ICH 204 through bus 240. HDD 226 and
CD-ROM drive 230 may use, for example, an integrated drive electronics (IDE) or serial
advanced technology attachment (SATA) interface. Super I/0 (SIO) device 236 may be
connected to SB/ICH 204.

An operating system runs on processing unit 206. The operating system coordinates and
provides control of various components within the data processing system 200 in Figure 2.
As a client, the operating system may be a commercially available operating system such as
Microsoft® Windows® XP (Microsoft and Windows are trademarks of Microsoft
Corporation in the United States, other countries, or both). An object-oriented programming
system, such as the Java" programming system, may run in conjunction with the operating
system and provides calls to the operating system from Java  programs or applications
executing on data processing system 200 (Java is a trademark of Sun Microsystems, Inc. in

the United States, other countries, or both).

As a server, data processing system 200 may be, for example, an IBM® eServer = System p®
computer system, running the Advanced Interactive Executive (AIX™) operating system or
the LINUX® operating system (eServer, System p, and AIX are trademarks of International
Business Machines Corporation in the United States, other countries, or both while LINUX
is a trademark of Linus Torvalds in the United States, other countries, or both). Data
processing system 200 may be a symmetric multiprocessor (SMP) system including a plurality
of processors in processing unit 206. Alternatively, a single processor system may be

employed.
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Instructions for the operating system, the object-oriented programming system, and
applications or programs are located on storage devices, such as HDD 226, and may be
loaded into main memory 208 for execution by processing unit 206. The processes for
illustrative embodiments of the present invention may be performed by processing unit 206
using computer usable program code, which may be located in a memory such as, for
example, main memory 208, ROM 224, or in one or more peripheral devices 226 and 230,

for example.

A bus system, such as bus 238 or bus 240 as shown in Figure 2, may be comprised of one or
more buses. Of course, the bus system may be implemented using any type of
communication fabric or architecture that provides for a transfer of data between different
components or devices attached to the fabric or architecture. A communication unit, such as
modem 222 or network adapter 212 of Figure 2, may include one or more devices used to
transmit and receive data. A memory may be, for example, main memory 208, ROM 224, or

a cache such as found in NB/MCH 202 in Figure 2.

Those of ordinary skill in the art will appreciate that the hardware in Figures 1-2 may vary
depending on the implementation. Other internal hardware or peripheral devices, such as
flash memory, equivalent non-volatile memory, or optical disk drives and the like, may be
used in addition to or in place of the hardware depicted in Figures 1-2. Also, the processes
of the illustrative embodiments may be applied to a multiprocessor data processing system,
other than the SMP system mentioned previously, without departing from the spirit and

scope of the present invention.

Moreover, the data processing system 200 may take the form of any of a number of different
data processing systems including client computing devices, server computing devices, a
tablet computer, laptop computer, telephone or other communication device, a personal
digital assistant (PDA), or the like. In some illustrative examples, data processing system
200 may be a portable computing device which is configured with flash memory to provide
non-volatile memory for storing operating system files and/or user-generated data, for
example. Essentially, data processing system 200 may be any known or later developed data

processing system without architectural limitation.
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Figure 3 depicts an exemplary chassis in which an expansion card that shares resource
allocations may be used in accordance with an illustrative embodiment. Chassis 302 may be
a chassis, such as a blade center, card chassis, or the like, that contains one or more
processor cards 304 and one or more expansion cards 306 which may be for memory,
storage, input/output (I/0), switch, or the like, in the form of blades, cards, drives, or the
like. Chassis 302 may be a newer version chassis that will accept both current ones of
expansion cards 306 as well as intended use card 308, which may be an earlier version card
similar to expansion cards 306. However, intended use card 308 may not meet resource
allocation specifications of chassis 302. In order for intended use card 308 to operate in

chassis 302, the illustrative embodiments provide expansion card 310.

Expansion card 310 is intended to operate in numerous ways. In one illustrative
embodiment, expansion card 310 couples to chassis 302 and firmware within chassis 302
interrogates an identifier data structure within expansion card 310 to identify the card type.
Using the firmware, chassis 302 recognizes expansion card 310 by its identifier to be a
resource sharing expansion card. Once the firmware within chassis 302 identifies expansion
card 310, the firmware within chassis 302 may then identify intended use card 308 as being a
card that requires the additional resource allocations, such as power, cooling, or the like,
from expansion card 310. The firmware within chassis 302 may then internally route
resources, such as power from the slot in which expansion card 310 resides to the slot where
intended use card 308 resides. Generally expansion card 310 would be placed adjacent to
intended use card 308; however, the illustrative embodiment recognizes that if resources are
routed internally through chassis 302, expansion card 310 may be plugged into any slot
within chassis 302. The firmware within chassis 302 may also allocate other resources, such
as cooling, to intended use card 308 by recognizing that expansion card 310 requires no
cooling and logically allocating the cooling resource allocation to intended use card 308 as

described in Figure 5.

In an alternative illustrative embodiment, expansion card 310 may be physically connected
to intended use card 308. The firmware within chassis 302 would again recognize expansion
card 310 by its identifier to be resource sharing expansion card. However, in this

illustrative embodiment, expansion card 310 may actually draw its allocation of resources
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from chassis 302 and feed the resource directly to intended use card 308 via a physical
connection, such as through a connection such as Ethernet, InfiniBand®, or the like. Asin
the previous embodiment, firmware within chassis 302 may also allocate other resources,
such as cooling, to intended use card 308 by recognizing that expansion card 310 requires no
cooling and logically allocating the cooling resource allocation to intended use card 308 as

described in Figure 5.

Figure 4 depicts a top view of a chassis, such as chassis 302 in Figure 3, in which an
expansion card that shares resource allocations may be used in accordance with an
illustrative embodiment. As with the example in Figure 3, chassis 402 may include
processor cards 404, expansion cards 406, intended use card 408, and expansion card 410,
which may be coupled to chassis 402 through card connectors 412. As with the previous
example, intended use card 408 may be one of expansion cards 406 that may not meet
resource allocation specifications of chassis 402. In order for intended use card 408 to

operate in chassis 402, the illustrative embodiments provide expansion card 410.

In keeping with the first illustrative embodiment, expansion card 410 couples to chassis 402
via one of card connectors 412 and firmware within chassis 402 interrogates an identifier
data structure within expansion card 410 to identify the card type. Using the firmware,
chassis 402 recognizes expansion card 410 by its identifier to be a resource sharing
expansion card. Once the firmware within chassis 402 identifies expansion card 410, the
firmware within chassis 402 may then identify intended use card 408 as being a card that
requires the additional resource allocations of expansion card 410. The firmware within
chassis 402 may then internally route the additional resources from the slot in which
expansion card 410 resides to the slot in which intended use card 408 resides, which is

shown illustratively as logical connection 414.

In keeping with the second illustrative embodiment, expansion card 410 may be physically
connected to intended use card 408 via physical connection 416. The firmware within
chassis 402 may again recognize expansion card 410 by its identifier to be resource sharing

expansion card. However, in this illustrative embodiment, expansion card 410 may actually
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draw its allocated resource directly from chassis 402 and feed the resources to intended use

card 408 via physical connection 416.

Figures SA and 5B depict an example of how thermal allocations may be provided to an
intended use card in accordance with an illustrative embodiment. In this example, expansion
card 502 is plugged into a slot of a chassis, which illustratively is adjacent to intended use
card 504. Intended use card 504 receives cooling by air 506 entering front panel 508 that
passes over the components within intended use card 504 and leaves intended use card 504
through rear panel 510. Both front panel 508 and rear panel 510 provide vents 512 through
which air 506 enters and leaves intended use card 504. In order to provide additional
cooling of intended use card 504, expansion card 502 provides additional vents 512 only in
rear panel 514. With both of the sides of intended use card 504 and expansion card 502
being open, more of air 506 flows in through front panel 508 and leaves through rear panels
510 and 514. Therefore, the firmware within the chassis may recognize the presence of
expansion card 502 and allocate the cooling resource allocation of expansion card 502 to

intended use card 504.

Figure 6 is a flowchart outlining an exemplary operation for utilizing a resource sharing
expansion card within a chassis according to the illustrative embodiments. As the operation
begins, firmware within a chassis detects a new card within the chassis attempting to boot up
(step 602). The firmware interrogates the new card in order to determine whether the new
card meets the specifications of the chassis (step 604). If at step 604 the specifications of the
new card meet the specifications of the chassis, then the firmware allows the new card to

fully boot up (step 606), with the operation ending thereafter.

If at step 604 the specifications of the new card do not meet the specification of the chassis,
then the firmware within the chassis determines if there is an unused resource sharing
expansion card that shares resource allocations within the chassis (step 608). The resource
sharing expansion card may be identified by the firmware interrogating an identifier data
structure within the resource sharing expansion card. If at step 608 there is not an unused
resource sharing expansion card within the chassis, then the firmware ceases the boot-up

process of the new card and displays an error message (step 610). The error message may
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indicate that the new card cannot boot up because the new card does not meet with the
specifications of the chassis, a message that indicates that the new card may be used in the
chassis if a resource sharing expansion card is also added, and/or a message that includes a
part number for the resource sharing expansion card, with the operation retuning to step 602

thereafter.

If at step 608 there is an unused resource sharing expansion card within the chassis, the
firmware then determines if the new card is physically connected to the unused resource
sharing expansion card (step 612). If at step 612 the new card is physically connected to the
unused resource sharing expansion card, then the operation proceeds to step 606. If at step
612 the new card is not physically connected to the unused resource sharing expansion card,
then the firmware within the chassis determines if the resources allocated to the unused
resource sharing expansion card can be logically allocated to the new card (step 614). If at
step 614 the resources allocated to the unused resource sharing expansion card can be
logically allocated to the new card, then the operation proceeds to step 606. If at step 614
resources allocated to the unused expansion card cannot be internally allocated to the new
card, then the firmware ceases the boot-up process of the new card and displays an error
message indicating that the resources cannot be allocated to the new card (step 616), with the

operation returning to step 602 thereafter.

Thus, the illustrative embodiments provide mechanisms for exploiting the resource
allocations, such as power, cooling, or the like, of one slot in a chassis with another slot in
the chassis. By placing the expansion card within an empty slot of the chassis, the intended
use card may effectively double the resource allocations of the intended card. Firmware
within the chassis may determine what kind of intended use card is plugged into and refuse
to boot the intended use card if it is an older one without proper power/cooling. The same
firmware detects the expansion card and then accepts the intended use card using the

resource allocations of the expansion card.

As noted above, it should be appreciated that the illustrative embodiments may take the form
of an entirely hardware embodiment, an entirely software embodiment or an embodiment

containing both hardware and software elements. In one exemplary embodiment, the



10

15

20

WO 2009/150102 PCT/EP2009/056936
15

mechanisms of the illustrative embodiments are implemented in software or program code,

which includes but is not limited to firmware, resident software, microcode, etc.

A data processing system suitable for storing and/or executing program code will include at
least one processor coupled directly or indirectly to memory elements through a system bus.
The memory elements can include local memory employed during actual execution of the
program code, bulk storage, and cache memories which provide temporary storage of at least
some program code in order to reduce the number of times code must be retrieved from bulk

storage during execution.

Input/output or I/O devices (including but not limited to keyboards, displays, pointing
devices, etc.) can be coupled to the system either directly or through intervening I/O
controllers. Network adapters may also be coupled to the system to enable the data
processing system to become coupled to other data processing systems or remote printers or
storage devices through intervening private or public networks. Modems, cable modems and

Ethernet cards are just a few of the currently available types of network adapters.

The description of the present invention has been presented for purposes of illustration and
description, and is not intended to be exhaustive or limited to the invention in the form
disclosed. Many modifications and variations will be apparent to those of ordinary skill in
the art. The embodiment was chosen and described in order to best explain the principles of
the invention, the practical application, and to enable others of ordinary skill in the art to
understand the invention for various embodiments with various modifications as are suited

to the particular use contemplated.
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CLAIMS

1. An expansion card comprising:

a coupling device, wherein the coupling device couples the expansion card to a data
processing system; and

an identifier data structure, wherein the identifier data structure, in response to a
query by the data processing system, identifies the expansion card as a resource sharing
expansion card and wherein the data processing system reallocates one or more resources

allocated to the expansion card to a different card coupled to the data processing system.

2. The expansion card of claim 1, wherein the reallocation of the one or more resources
allocated to the expansion card is reallocated to the different card through a logical

connection in the data processing system.

3. The expansion card of claim 1, wherein the reallocation of the one or more resources
allocated to the expansion card is reallocated to the different card through a physical

connection between the expansion card and the different card.

4. The expansion card of any of the preceding claims, wherein the one or more

resources is at least one of a power allocation or a cooling allocation.

5. The expansion card of any of the preceding claims, wherein the expansion card and

the different card are blades and wherein the data processing system is a blade center.

6. A method, in a data processing system, for sharing resource allocations between
cards, the method comprising:

detecting an insertion of a card within a chassis;

determining if the card meets resource specifications of the chassis;

responsive to the card failing to meet the resource specifications of the chassis,

determining if an unused resource sharing expansion card exists within the chassis;
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responsive to a presence of the unused resource sharing expansion card, reallocating
one or more resources allocated to the unused resource sharing expansion card to the card,
and

allowing the card to fully boot up.

7. The method of claim 6, further comprising;:

responsive to an absence of the unused resource sharing expansion card, ceasing a
boot up of the card; and

displaying an error message, wherein the error message includes at least one of a first
message that indicates that the card cannot boot up because the card does not meet with the
resource specifications of the chassis, a second message that indicates that the card may be
used in the chassis if the unused resource sharing expansion card is also added, or a third

message that includes a part number for the unused resource sharing expansion card.

8. The method of claim 6 or claim 7, further comprising:
responsive to the card meeting the resource specifications of the chassis, allowing the

card to fully boot up.

9. The method of any of claims 6 to 8, further comprising;:

responsive to the presence of the unused resource sharing expansion card,
determining if the card is physically connected through a physical connection to the unused
resource sharing expansion card,

responsive to the card being physically connected to the unused resource sharing
expansion card, reallocating ones of the one or more resources allocated to the unused
resource sharing expansion card to the card via the physical connection; and

allowing the card to fully boot up.

10. The method of any of claims 6 to 9, further comprising;:
responsive to the card failing to be physically connected to the unused resource
sharing expansion card, determining if the one or more resources allocated to the unused

resource sharing expansion card can be logically routed to the card; and
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responsive to a determination that the one or more resources allocated to the unused
resource sharing expansion card can be logically routed to the card, routing the one or more
resources to the card; and

allowing the card to fully boot up.

11.  The method of claim 10, further comprising:

responsive to a determination that the one or more resources allocated to the unused
resource sharing expansion card cannot be logically routed to the card, displaying an error
message, wherein the error message indicates that the one or more resources cannot be

allocated to the card.

12. A computer program product comprising a computer recordable medium having a
computer readable program recorded thereon, wherein the computer readable program, when
executed on a computing device, causes the computing device to:

detect an insertion of a card within a chassis;

determine if the card meets resource specifications of the chassis;

responsive to the card failing to meet the resource specifications of the chassis,
determine if an unused resource sharing expansion card exists within the chassis;

responsive to a presence of the unused resource sharing expansion card, reallocate
one or more resources allocated to the unused resource sharing expansion card to the card;
and

allow the card to fully boot up.

13. The computer program product of claim 12, wherein the computer readable program
further causes the computing device to:

responsive to an absence of the unused resource sharing expansion card, cease a boot
up of the card; and

display an error message, wherein the error message includes at least one of a first
message that indicates that the card cannot boot up because the card does not meet with the
resource specifications of the chassis, a second message that indicates that the card may be
used in the chassis if the unused resource sharing expansion card is also added, or a third

message that includes a part number for the unused resource sharing expansion card.
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14. The computer program product of claim 12, wherein the computer readable program
further causes the computing device to:
responsive to the card meeting the resource specifications of the chassis, allow the

card to fully boot up.

15. The computer program product of claim 12, wherein the computer readable program
further causes the computing device to:

responsive to the presence of the unused resource sharing expansion card, determine
if the card is physically connected through a physical connection to the unused resource
sharing expansion card;

responsive to the card being physically connected to the unused resource sharing
expansion card, reallocate ones of the one or more resources allocated to the unused resource
sharing expansion card to the card via the physical connection; and

allow the card to fully boot up.

16. The computer program product of claim 15, wherein the computer readable program
further causes the computing device to:

responsive to the card failing to be physically connected to the unused resource
sharing expansion card, determining if the one or more resources allocated to the unused
resource sharing expansion card can be logically routed to the card; and

responsive to a determination that the one or more resources allocated to the unused
resource sharing expansion card can be logically routed to the card, routing the one or more
resources to the card; and

allowing the card to fully boot up.

17. The computer program product of claim 16, wherein the computer readable program
further causes the computing device to:

responsive to a determination that the one or more resources allocated to the unused
resource sharing expansion card cannot be logically routed to the card, display an error
message, wherein the error message indicates that the one or more resources cannot be

allocated to the card.
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18.  An apparatus, comprising:

a processor; and

a memory coupled to the processor, wherein the memory comprises instructions
which, when executed by the processor, cause the processor to:

detect an insertion of a card within a chassis;

determine if the card meets resource specifications of the chassis;

responsive to the card failing to meet the resource specifications of the chassis,
determine if an unused resource sharing expansion card exists within the chassis;

responsive to a presence of the unused resource sharing expansion card, reallocate
one or more resources allocated to the unused resource sharing expansion card to the card;
and

allow the card to fully boot up.

19.  The apparatus of claim 18, wherein the instructions further cause the processor to:
responsive to an absence of the unused resource sharing expansion card, cease a boot
up of the card; and
display an error message, wherein the error message includes at least one of a first
message that indicates that the card cannot boot up because the card does not meet with the
resource specifications of the chassis, a second message that indicates that the card may be
used in the chassis if the unused resource sharing expansion card is also added, or a third

message that includes a part number for the unused resource sharing expansion card.

20.  The apparatus of claim 18, wherein the instructions further cause the processor to:
responsive to the card meeting the resource specifications of the chassis, allow the

card to fully boot up.

21.  The apparatus of claim 18, wherein the computer readable program further causes the
computing device to:

responsive to the presence of the unused resource sharing expansion card, determine
if the card is physically connected through a physical connection to the unused resource

sharing expansion card;
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responsive to the card being physically connected to the unused resource sharing
expansion card, reallocate ones of the one or more resources allocated to the unused resource
sharing expansion card to the card via the physical connection; and

allow the card to fully boot up.

22.  The apparatus of claim 21, wherein the instructions further cause the processor to:
responsive to the card failing to be physically connected to the unused resource
sharing expansion card, determining if the one or more resources allocated to the unused
resource sharing expansion card can be logically routed to the card; and
responsive to a determination that the one or more resources allocated to the unused
resource sharing expansion card can be logically routed to the card, routing the one or more
resources to the card; and

allowing the card to fully boot up.

23.  The apparatus of claim 22, wherein the instructions further cause the processor to:
responsive to a determination that the one or more resources allocated to the unused

resource sharing expansion card cannot be logically routed to the card, display an error

message, wherein the error message indicates that the one or more resources cannot be

allocated to the card.

24. A computer program comprising program code means adapted to perform all the

steps of claims 6 to 11 when said program is run on a computer.
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