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(57) ABSTRACT 

A system and method are provided for utilizing system 
con?gurations in a modular computer system. The system 
and method includes one or more modular components and 
a midplane operable to receive a modular component con 
?guration. One or more system con?gurations determine 
hoW the modular components interoperate With each other. 
A management module determines if the modular compo 
nent con?guration satis?es a selected system con?guration 
and provides an indication of Whether the modular compo 
nent con?guration satis?es one or more requirements of the 
selected system con?guration. When the modular compo 
nent con?guration does not satisfy the requirements of the 
selected system con?guration, the management module pro 
vides a con?guration Warning alerting a user to a con?gu 
ration problem With the modular component con?guration. 
The con?guration Warning alloWs the user to knoW that a 
modular component con?guration problem and not a modu 
lar component hardWare malfunction is causing an error 
Within the modular computer system. 
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SYSTEM AND METHOD FOR UTILIZING 
SYSTEM CONFIGURATIONS IN A MODULAR 

COMPUTER SYSTEM 

BACKGROUND 

[0001] As computer processing needs continue to grow 
and encompass more tasks, users look for powerful com 
puter systems that also provide greater functionality and 
customiZation. One Way that users increase the functionality 
of their computer systems is by adding components that may 
provide either increased functionality or additional function 
ality. With standard monolithic computer systems, the user 
knoWs the eXact contents of the monolithic system and When 
a user installs a component into the computer system chassis 
or enclosure, the user has a notion of hoW the component 
Will interoperate With other components in the computer 
system since typically the components interact in one Way 
Within a monolithic computer system. Therefore, adding a 
component to a monolithic computer system and con?gur 
ing the component to interact With other components already 
present is generally not a dif?cult task. 

[0002] As users and companies strive for computer sys 
tems occupying less space but having increased computing 
poWer and customiZation, users are moving aWay from 
monolithic systems and toWards modular computer systems. 
Modular computer systems alloW users to create custom 
computer systems that satisfy the very speci?c requirements 
of each user. Modular computer systems are made up of one 
or more modular components such as processing compo 
nents, input/output components, poWer supply components, 
and data components that can be connected together in any 
combination and number Within a chassis. Since each modu 
lar component performs speci?c functions, users are able to 
combine the modular components to create a modular com 
puter system that best ?ts the users’ needs. Because modular 
components may be con?gured to form one or multiple 
systems, modular component interoperability is not knoWn 
until the chassis is instructed What do With the modular 
components. After the user alters the modular component 
con?guration, the computer system prompts the user to 
identify hoW the modular components are to interoperate. 
Therefore, the user must knoW hoW the modular components 
are supposed to interact With each other When adding, 
removing, or replacing modular components. 

[0003] A difficulty With installing or removing modular 
components in a modular computer system is that the user 
must identify hoW the modular components Will interoperate 
after the user has installed, replaced, or removed a modular 
component. The user performs the Work of altering a modu 
lar component con?guration Without knoWing if the modular 
computer system supports the neW modular component 
con?guration or if the neW con?guration Will function as the 
user expects. For instance, a user may con?gure the modular 
components in a manner that the modular computer system 
does not currently support and cannot be modi?ed to sup 
port. Therefore, the user Wastes time creating a con?guration 
that cannot be supported by the computer system and results 
in a computer system that does not adequately meet the 
needs of the user. 

[0004] Problems may occur after the user has altered the 
modular component con?guration, attempted to poWer the 
modular computer system, and identi?ed hoW the modular 
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components are to interact With each other. If the user 
incorrectly installs or removes the additional modular com 
ponent or incorrectly identi?es hoW the modular compo 
nents are to interact With each other, the computer system 
may not poWer up correctly or function as the user expects. 
If the computer system does not poWer up or function 
correctly, the user often has no idea if there is a faulty 
modular component causing the error or if the error is due 
to a con?guration problem because the user did not correctly 
identify hoW the modular components interact With each 
other. This lack of knoWledge also makes servicing, both 
on-site and remote, dif?cult because the service technician 
has to investigate potential sources of error in both the 
modular components and the system before being able to 
diagnose the problem and offer a solution. 

SUMMARY 

[0005] Therefore, a need has arisen for a system and 
method that alloWs for determining hoW modular compo 
nents Within a modular computer system interoperate before 
the installation, replacement, or removal of a modular com 
ponent. 

[0006] A further need has arisen for a system and method 
that alloWs for the determination of Whether an error in a 
modular computer system is due to a faulty modular com 
ponent or an incorrect con?guration for the system. 

[0007] In accordance With teachings of the present disclo 
sure, a system and method are described for utiliZing system 
con?gurations in a modular computer system Which sub 
stantially eliminate or reduce disadvantages and problems 
associated With previous modular computer systems. The 
system and method alloW system con?gurations to be set 
into a modular computer system to indicate hoW one or more 
modular components Will interoperate before altering the 
modular component con?guration. 

[0008] In accordance With one aspect of the present dis 
closure, a system and method provides one or more system 
con?gurations for a modular computer system having one or 
more modular components. The computer system may also 
include a midplane operable to receive the modular compo 
nents. The system con?gurations determine hoW the modu 
lar components interoperate. A management module, asso 
ciated With the system con?gurations, determines if the 
modular component con?guration satis?es the selected sys 
tem con?guration and gives an indication of Whether the 
modular component con?guration satis?es the selected sys 
tem con?guration. 

[0009] In one embodiment, a user of the modular com 
puter system selects a system con?guration that corresponds 
to a desired modular component con?guration. If there are 
not any system con?gurations that correspond With the 
desired modular component con?guration, the user has the 
option to create a neW system con?gurations that does 
correspond With the user’s desired modular component 
con?guration. The user creates a modular component con 
?guration by either installing, replacing, or removing one or 
more modular components or by altering the modular com 
ponents currently installed. Once the modular component 
con?guration is completed, the management module deter 
mines if the modular component con?guration satis?es the 
requirements of the selected system con?guration and pro 
vides an indication regarding Whether the modular compo 
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nent con?guration satis?es the selected system con?gura 
tion. If the modular component con?guration satis?es the 
selected system con?guration, then the modular computer 
system Will poWer up and be ready for use by the user. If the 
modular component con?guration does not satisfy the 
selected system con?guration, the management module pro 
vides a con?guration Warning indicating that the modular 
component con?guration does not satisfy the selected sys 
tem con?guration. 

[0010] The present disclosure provides a number of 
important technical advantages. One important technical 
advantage is the ability to determine hoW the modular 
components interoperate before installing, replacing, or 
removing any of the modular components. Being able to 
decide hoW modular components interoperate before chang 
ing the modular component con?guration alloWs the user to 
not Waste time creating a modular component con?guration 
that is not supported or cannot be supported by the modular 
computer system. The user does not have to Wait until after 
a modular component is installed to determine hoW the 
modular component interacts With other modular compo 
nents because the user determines hoW the modular com 
ponents interact When the user selects a particular system 
con?guration. 
[0011] Another important technical advantage of the 
present disclosure is the ability to determine Whether an 
error in a modular computer system is due to a faulty 
modular component or an incorrect modular component 
con?guration. Typically When a user installs a neW modular 
component and the computer system does not function 
correctly, the user does not knoW if the modular component 
is faulty or if the modular components are installed or 
con?gured incorrectly. The con?guration Warning given by 
the management module alerts the user that there is a 
con?guration problem and not a hardWare problem With the 
additional modular component. The user can provide the 
con?guration Warning to an on-site or remote service tech 
nician to aid the service technician in diagnosing and solving 
the problem. In addition, by selecting a system con?guration 
before creating a modular component con?guration, the user 
de?nes the behavior and operation of one or more modular 
components Which the user may also relay to the service 
technician to further aid in the servicing of the modular 
computer system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] A more complete understanding of the present 
embodiments and advantages thereof may be acquired by 
referring to the folloWing description taken in conjunction 
With the accompanying draWings, in Which like reference 
numbers indicate like features, and Wherein: 

[0013] FIG. 1 is a schematic representation of a modular 
computer system; 

[0014] 
ponents; 

[0015] FIGS. 3a, 3b, 3c, and 3d illustrate block diagrams 
of various modular component con?gurations; and 

[0016] FIG. 4 depicts a How diagram of a method for 
selecting system con?gurations and determining if the 
modular component con?guration satis?es the selected sys 
tem con?guration. 

FIG. 2 depicts a typical chassis for modular com 
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DETAILED DESCRIPTION 

[0017] Preferred embodiments and their advantages are 
best understood by reference to FIGS. 1 through 4, Wherein 
like numbers are used to indicate like and corresponding 
parts. 

[0018] With monolithic computer systems, When a user 
installs a neW component Within the computer system, the 
user generally has an idea as to hoW the neW component Will 
interact With the other components. But in modular com 
puter systems, hoW modular components Will interoperate 
Within the modular computer system is often not knoWn 
until after the user creates the modular component con?gu 
ration and the modular computer system identi?es the modu 
lar components and prompts the user to identify hoW the 
modular components are to interact With each other. The 
system con?gurations of the present disclosure alloW a user 
to determine hoW the modular components Will interoperate 
With each other before the user alters the current modular 
component con?guration. 

[0019] FIG. 1 is a schematic representation of modular 
computer system 10 enclosed Within cabinet 11. Cabinet 11 
accepts one or more chassis 12 Where chassis 12 receive one 
or more modular components. Cabinet 11 may be a typical 
U-siZed server rack cabinet (a U is a standard unit of 
measure for designating the height in computer enclosures 
and rack cabinets Where 1U equals 1.75 inches). In the 
embodiment shoWn in FIG. 1, cabinet 11 may be a 42U 
server rack cabinet meaning that it can accommodate forty 
tWo conventional 1U monolithic computer systems or any 
combination of conventional 1U, 2U, 4U, and 7U mono 
lithic computer systems equaling 42U. 

[0020] Cabinet 11 accepts modular components instead of 
monolithic computer systems. Therefore, cabinet 11 
receives one or more chassis 12 Where chassis 12 house the 
modular components. In the embodiment shoWn in FIG. 1, 
there are fourteen chassis 12a-12n Where each chassis 12 is 
3U high. In other embodiments there may be more or less 
than fourteen chassis 12 in cabinet 11 and chassis 12 may be 
greater than or less than 3U in height. 

[0021] ShoWn in FIG. 2 is an eXample of chassis 12 
removed from cabinet 11. Chassis 12 includes one or more 
quadrants 14 Where quadrants 14 are operable to accept 
modular components such as server bricks and server blades 
Where such modular components include processing com 
ponents, input/output (“I/O”) components, data components, 
poWer supply components, or any other suitable types of 
modular computer components. Chassis 12 is shoWn in FIG. 
2 With siX quadrants 14a-14f alloWing chassis 12 to accept 
up to siX modular components. Because chassis 12 are 
multi-con?gurable to accept a Wide variety of modular 
components types and numbers, in alternate embodiments 
chassis 12 may include more or less than siX quadrants 14 
and quadrants 14 may be arranged differently Within chassis 
12. Chassis 12 may include midplane 16 Which includes 
hardWare connectors (not eXpressly shoWn) that alloWs 
associated modular components to connect to midplane 16 
and interface With each other Within chassis 12. 

[0022] FIG. 3a illustrates a block diagram of chassis 12a 
including midplane 16 and the folloWing modular compo 
nents organiZed in a particular modular component con?gu 
ration: processing component 18, tWo input/output (“I/O”) 
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components 20a and 20b, and tWo power supply compo 
nents 22a and 22b. The modular component con?guration is 
hoW the modular components are arranged Within chassis 
12. The modular component con?guration for chassis 12a is 
processing component 18 in quadrant 14b, I/O component 
20a in quadrant 14f, I/O component 20b in quadrant 14c, 
poWer supply component 22a in quadrant 14c, and poWer 
supply component 22b in quadrant 14d While quadrant 14a 
remains empty. Processing component 18 includes four 
processors 24a-24a' (such as processors available through 
Intel and Advanced Micro Devices), local memory 26, 
memory controller 28, and various connectors to alloW for 
communication betWeen processing component 18, mid 
plane 16, and other modular components. In alternative 
embodiments, processing component 18 may contain more 
or less than four processors 24. U0 components 20a and 20b 
include ?ve hot-pluggable PCI bus slots, a ?bre channel 
system disk 32, and any other suitable input/output ports 
such as Ethernet ports, IEEE-1394 ports or USB ports. In 
alternate embodiments, I/O components 20a and 20b may 
include only PCI slots or any other appropriate input/output 
connections. PoWer supply components 22a and 22b may 
include one or more poWer supplies providing poWer to the 
modular components as Well as redundancy features. 

[0023] Midplane 16 preferably includes management 
module 34 and storage medium 36. Storage medium 36 may 
be nonvolatile memory such as EEPROM or SEPROM and 
is Where management module 34 stores and accesses the 
system con?gurations for chassis 12a. The system con?gu 
rations identify, determine, and control hoW processing 
component 18, U0 components 20a and 20b, and poWer 
supply components 22a and 22b interact With each other 
Within chassis 12a. Management module 34 has knowledge 
of the different types of modular components and under 
stands Which modular components are supported by chassis 
12a and the system con?gurations. Each of the modular 
components includes a description of the type of modular 
component they are and management module 34 reads this 
description to recogniZe the modular components and knoW 
Where the modular components are located Within chassis 
12a. The description Within each modular component also 
alloWs management module 34 to relate the system con?gu 
ration to hoW the modular components interoperate. 

[0024] When the manufacturer of chassis 12a designs and 
builds chassis 12a, the manufacturer may create one or more 
system con?gurations and store the system con?gurations in 
storage medium 36. The system con?gurations are created 
and stored in storage medium 36 before the manufacturer 
ships chassis 12a to the user. The users may create and store 
additional system con?gurations in storage medium 36 by 
accessing and using management module 34 to create addi 
tional system con?gurations that speci?cally ?t the needs of 
the users. 

[0025] The system con?gurations may include a variety of 
different modular component con?gurations. For eXample, 
one system con?gurations may correspond With tWo sepa 
rate tWo 4-Way systems Within chassis 12a. The tWo separate 
4-Way system con?guration alloWs for tWo separate and 
distinct computing systems Within chassis 12a. The tWo 
separate 4-Way system con?guration requires tWo process 
ing components 18 each having four processors 24, tWo I/O 
components 20, and tWo poWer supply components 22 for 
proper functionality With each processing component 18 
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acting independently. Another system con?guration may be 
one single 8-Way system Within one chassis 12a. The one 
single 8-Way system con?guration alloWs for one single 
system Within chassis 12a and requires tWo processing 
components 18 each having four processors 24, one I/O 
component 20, and tWo poWer supply components 22 for 
proper functionality Where the eight processors 24 of the tWo 
processing components 18 Work together as a single com 
puting system. 

[0026] A user may Wish to create their oWn system con 
?gurations by modifying the pre-eXisting system con?gu 
rations stored in storage medium 36 or creating entirely neW 
system con?gurations. For instance, in the 8-Way system 
con?guration, a user may require both I/O components for 
proper functionality and therefore create a neW system 
con?guration by modifying the 8-Way system con?guration 
by requiring tWo I/O components 20 for proper functionality. 

[0027] Referring to the con?guration in FIG. 3a With an 
empty quadrant 14a, chassis 12a may or may not poWer up 
and function correctly depending on Which system con?gu 
ration the user selects. For eXample, if the user accesses 
management module 34 and selects the tWo separate 4-Way 
system con?guration alloWing for chassis 12a to operate as 
tWo separate systems, When the user poWers up chassis 12a 
processing component 18, U0 component 20a, and poWer 
supply component 22a Will function correctly as a single 
4-Way computing system. Because there is not a processing 
component 18 in quadrant 14a, the requirements for the 
4-Way system con?guration have not been met and I/O 
component 20b and poWer supply component 22b Will not 
poWer up. Since the requirements of the tWo separate 4-Way 
system con?guration have not been fully met, management 
module 34 may give an indication that the requirements of 
the selected tWo separate 4-Way system con?guration have 
not been satis?ed. Such indication may be a con?guration 
Warning letting the user or a system administrator knoW that 
the present modular component con?guration does not com 
pletely satisfy the selected system con?guration. The con 
?guration Warning alloWs the user or system administrator to 
understand that the reason Why I/O component 20b and 
poWer supply component 22b are not functioning is not 
because there is an error or malfunction with U0 compo 
nents 20b or poWer supply component 22b but because the 
modular component con?guration is not in agreement With 
the selected system con?guration. 

[0028] Management module 34 may provide a con?gura 
tion Warning by ?ashing an LED or if chassis 12a or cabinet 
11 is connected to an LCD monitor, the LCD monitor may 
display the con?guration Warning and give details about the 
con?guration problem. In addition, management module 34 
may also have a netWork or Ethernet connection back to a 
managed console so that the con?guration Warning may be 
automatically made to a system administrator alerting the 
system administrator that an invalid modular component 
con?guration has been attempted. The system administrator 
may then contact the user to inform the user of the details of 
the incorrect modular component con?guration. 

[0029] If in the con?guration of FIG. 3a the user selects 
the single 8-Way system con?guration, When the user 
attempts to poWer up chassis 12a, processing component 18 
and I/O components 20a and 20b Will not poWer up because 
the requirements of the single 8-Way system con?guration 
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have not been satis?ed. As stated above, the single 8-Way 
system con?guration requires tWo processing components 
18 in quadrants 14a and 14b acting as a single 8-Way 
computing system. Because quadrant 14a is empty and does 
not contain a processing component 18, chassis 12a cannot 
function under the single 8-Way system con?guration. Man 
agement module 34 recogniZes that the current modular 
component con?guration in chassis 12a does not satisfy the 
requirement of the selected system con?guration and pro 
vides a con?guration Warning indicating that the modular 
component con?guration does not satisfy the selected sys 
tem con?guration. 

[0030] FIG. 3b depicts chassis 12b Where the user has 
installed processing component 38 in quadrant 14a. Before 
the user installs processing component 38 into quadrant 14a, 
the user needs to select a system con?guration that best ?ts 
With the user’s reasons for installing processing component 
38 into quadrant 14a. If the user desires chassis 12b to 
operate as tWo separate 4-Way systems, then the user needs 
to select the 4-Way system con?guration before installing 
processing component 38 in quadrant 14a. If the user desires 
chassis 12b to operate as a single 8-Way system, then the 
user needs to select the 8-Way system con?guration before 
installing processing component 38. The user may also 
desire a different modular component con?guration than the 
4-Way or 8-Way system con?gurations and Would therefore 
need to select that system con?guration from the system 
con?gurations stored in storage medium 36 or use manage 
ment module 34 to create a neW system con?guration in 
accordance With the requirements of the user. 

[0031] If the user desires tWo separate 4-Way systems 
Within chassis 12b, then the user selects the 4-Way system 
con?guration, installs processing component 38, and poWers 
on chassis 12b. As chassis 12b poWers on, management 
module 34 determines that the 4-Way system con?guration 
is the selected system con?guration and checks storage 
medium 36 to see What the requirements are for the selected 
4-Way system con?guration. Once management module 34 
determines the requirements for the selected system con 
?guration, management module 34 checks to see if the 
modular component con?guration of chassis 12b satis?es 
the requirements of the selected 4-Way system con?guration. 
Management module 34 checks the modular component 
con?guration to see if there are processing components 18 
and 38 installed in quadrants 14a and 14b, I/O components 
20 in quadrants 14c and 14f, and poWer supply components 
22 installed in quadrants 14d and 146. Management module 
34 determines that the modular component con?guration of 
chassis 12b in FIG. 3b satis?es the requirements of the 
selected 4-Way system con?guration and therefore continues 
the poWering up of chassis 12. 

[0032] In addition to applying to the modular component 
con?guration Within chassis 12b, the system con?gurations 
may also apply to the con?gurations or features Within the 
individual modular components. For instance, With the 
modular component con?guration in FIG. 3b the user 
selects a system con?guration that results in chassis 12b 
operating as tWo separate systems Where processing com 
ponent 18, U0 component 20a and poWer supply component 
22a operate as one system and processing component 38, 
U0 20b, and poWer supply component 22b operate as one 
system. But one of the applications that the user runs on 
chassis 12b requires ?ve processors and 3 GB of memory. 
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The user is aWare of the ?ve processor and 3 GB require 
ment and therefore creates a neW system con?guration that 
creates tWo separate systems Within chassis 12b Where at 
least one of the tWo systems must contain ?ve processors 
and 3 GB of memory. The user selects the neW system 
con?guration and When the user begins to poWer up chassis 
12, management module 34 determines that the neW system 
con?guration is the selected system con?guration. Manage 
ment module 34 determines the requirements for the 
selected system con?guration and checks not only the modu 
lar component con?guration of chassis 12b but the con?gu 
ration or features of processing components 18 and 38 to see 
if either processing component 18 or 38 contains ?ve 
processors and 3 GB of memory. Since processing compo 
nents 18 and 38 contain only four processors 24 each, the 
con?guration or features of processing components 18 and 
38 do not satisfy the selected system con?guration and 
chassis 12b does not continue to poWer up. Management 
module 34 provides a con?guration Warning as described 
above to alert the user that the modular component con?gu 
ration and the con?guration or features of processing com 
ponents 18 and 38 do not satisfy the selected system 
con?guration. 
[0033] FIG. 3c depicts a block diagram of an alternate 
con?guration for chassis 12c Wherein data component 40 is 
installed in quadrant 14a. Data component 40 in FIG. 3c 
contains ?ve hard disk drives 42 but in alternative embodi 
ments, data component 40 may have more than ?ve or less 
than ?ve hard disk drives 42. Hard disk drives 42 store data 
and may be SCSI, EIDE, or any other appropriate hard disk 
drive type. In addition to the hard disk drives 42, data 
component 40 may also contain RAID controller 44 as Well 
as support ?bre channel and communicate With one or more 
just a bunch of disks (JBOD) enclosures. 

[0034] When adding data component 40 to chassis 12c, 
the user needs to select a system con?guration that takes into 
account the presence of data component 40. For eXample, 
before adding data component 40, the user may select a 
system con?guration Where chassis 12c operates as tWo 
separate systems—a processing computer system and a data 
computing system. Therefore, processing component 18, U0 
component 20a, and poWer supply component 22a function 
together as a processing computing system and data com 
ponent 40, U0 component 20b, and poWer supply 22b 
function together as a data computing system. Once the user 
makes the selection of the system con?guration and poWers 
on chassis 12c, management module 34 determines What the 
selected system con?guration is and checks the modular 
component con?guration of chassis 12c to see if the modular 
component con?guration satis?es the requirements of the 
selected system con?guration. 

[0035] Management module 34 providing a con?guration 
Warning When the modular component con?guration does 
not satisfy the selected system con?guration makes servic 
ing the modular computer system easier for both the users 
and service technicians. For instance, in the con?guration of 
FIG. 3d, a user has already installed into chassis 12d 
processing component 18 in quadrant 14b, I/O component 
20a in quadrant 14f, and poWer supply components 22a and 
22b in quadrants 14d and 146. The user selects a system 
con?guration Where quadrants 14b, 14f, and 146 function as 
one separate system and quadrants 14a, 14c, and 14d operate 
as another separate system. Therefore, the user is able to 
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operate processing component 18, U0 component 20a and 
poWer supply component 22a as a separate and distinct 
system. 

[0036] The user then acquires a neW processing compo 
nent 46 to install in quadrant 14a and installs processing 
component 46 in quadrant 14a but does not change the 
system con?guration from tWo separate systems to a single 
system. Management module 34 requires quadrants 14a, 
14c, and 14d to function as a separate system to satisfy the 
requirements of the selected system con?guration creating 
tWo separate and distinct systems Within chassis 12d. But in 
order for quadrants 14a, 14c, and 14d to function as a 
separate system, there must be an I/O component 20 
installed in quadrant 14c Which there is not Within chassis 
12d. Therefore When the user poWers on chassis 12d, pro 
cessing component 18, U0 component 20a, and poWer 
supply component 22a poWer on but processing component 
46 does not poWer on. Management module 34 provides a 
con?guration Warning that the current modular component 
con?guration does not satisfy the requirements of the 
selected system con?guration. Because of the con?guration 
Warning, the user Will knoW that processing component 46 
not poWering on is due to a problem With the modular 
component con?guration and not a hardWare problem With 
processing component 46. If there Was no Way to select and 
change system con?gurations and no con?guration Warning, 
the user Would have no indication as to Whether processing 
component 46 not poWering up Was due to processor com 
ponent 46 being faulty or if a modular component con?gu 
ration problem caused processing component 46 to not 
poWer up. And if the user contacts a service technician When 
processing component 46 does not poWer up, the service 
technician can easily tell if it is a modular component 
con?guration or hardWare problem by asking the user if the 
user received a con?guration Warning. 

[0037] Chassis 12 may be con?gured in numerous Ways to 
satisfy a variety of system con?gurations and are not limited 
to the modular component con?gurations shoWn in FIGS. 
3a, 3b, 3c, and 3d. Users may decide to con?gure different 
chassis 12 With cabinet 11 With the same modular compo 
nents alloWing for large blocks of processing components, 
I/O components, data components, or poWer supply com 
ponents. For eXample, the user may install only processing 
components 18 in chassis 12a, 12b, 12c, and 12d, only data 
components 40 in chassis 12e, 12f, 12g, and 12h, only I/O 
components 20 in chassis 12i, 12j, 12k, and 121, and only 
poWer supply components 22 in chassis 12m and 1211. When 
the user con?gures cabinet 11 in this manner, the user needs 
to select or create a system con?guration that is rack-centric 
instead of chassis-centric. Rack-centric system con?gura 
tions alloW management modules 34 for each chassis 12 to 
Work together to determine if the modular component con 
?guration of chassis 12 Within cabinet 11 satis?es the 
selected rack-centric system con?guration. 

[0038] FIG. 4 depicts a How diagram of a method for 
selecting system con?gurations for modular component con 
?gurations of modular computer systems and determining if 
the modular component con?guration satis?es the selected 
system con?guration. The process begins at step 70 When 
the user decides to change or create a neW modular com 

ponent con?guration Within chassis 12. The user changes or 
creates a neW modular component con?guration by install 
ing a neW modular component, removing a modular com 
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ponent, or altering the arrangement of the modular compo 
nents currently installed. At step 72, the user must decide to 
use a system con?guration stored in storage medium 36 or 
to create a neW system con?guration. The user selects a 
system con?guration already stored in storage medium 36 
When such a system con?guration corresponds With the 
modular component con?guration of chassis 12 that the user 
decided upon at step 70. The user creates a neW system 
con?guration When there are not any system con?gurations 
already stored in storage medium 36 that correspond With 
the modular component con?guration decided upon by the 
user at step 70. If the user needs to create a neW system 
con?guration, then at step 74 the user accesses management 
module 34 and creates the neW system con?guration in 
accordance With the requirements of the modular component 
con?guration that the user desires to create Within chassis 
12. Management module 34 then stores the neWly created 
system con?guration in storage medium 36 at step 76 and 
the user selects the neWly created system con?guration at 
step 78 and the process continues to step 82. 

[0039] If at step 72 the user decides to use a system 
con?guration already stored in storage medium 36, then at 
step 80 the user selects the system con?guration that best 
corresponds With the modular component con?guration the 
user desires at step 70. At step 82, the user creates the desired 
modular component con?guration Within chassis 12 by 
installing additional modular components, removing eXist 
ing modular components, or re-arranging or replacing the 
modular components Within chassis 12. Once the user has 
created the desired modular component con?guration Within 
chassis 12, the user poWers on chassis 12 at step 84. 

[0040] As chassis 12 begins to poWer on, at step 86 
management module 34 determines if the modular compo 
nent con?guration of chassis 12 satis?es the requirements of 
the selected system con?guration. Management module 34 
accesses storage medium 36 to determine What system 
con?guration Was selected by the user and to see What the 
requirements are for the selected system con?guration. Man 
agement module 34 checks the requirements of the selected 
system con?guration against the modular component con 
?guration of chassis 12. If the modular component con?gu 
ration satis?es the requirements of the selected system 
con?guration, then at step 88 chassis 12 continues to poWer 
on alloWing chassis 12 to function. 

[0041] If at step 86 the modular component con?guration 
does not satisfy the requirements of the selected system 
con?guration, then at step 90 management module 34 pro 
vides a con?guration Warning to the user or a system 
administrator indicating that the current modular component 
con?guration of chassis 12 does satisfy the requirements of 
the selected system con?guration. The con?guration Warn 
ing alloWs the user to knoW that there is a problem With the 
modular component con?guration and not a hardWare prob 
lem With one of the modular components. Once manage 
ment module 34 alerts the user that the modular component 
con?guration does not satisfy the requirements of the 
selected system con?guration, at step 92 the user needs to 
make the necessary changes to make the modular compo 
nent con?guration of chassis 12 satisfy the requirements of 
the selected system con?guration. To make the modular 
component con?guration and selected system con?guration 
correspond, the user either needs to change the con?guration 
of chassis 12 so that the con?guration satis?es the require 
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ments of the selected system con?guration or select a 
different system con?guration if the ?rst selection of the 
system con?guration Was not actually What the user desired. 
Once the user has either changed the modular component 
con?guration or selected a different system con?guration, 
the process returns to step 86 Where management module 34 
determines if the modular component con?guration satis?es 
the requirements of the selected system con?guration and 
the process repeats depending on Whether the modular 
component con?guration satis?es the selected system con 
?guration. 
[0042] The process in FIG. 4 may be applied to all chassis 
12 Within cabinet 11 so that the modular component con 
?guration of each chassis 12 is in accordance With the 
respected selected system con?guration. In addition, the 
process of FIG. 4 may also be applied to the selection and 
use of rack-centric system con?gurations and rack-centric 
modular component con?gurations of cabinet 11 so that the 
modular component con?guration of cabinet 11 satis?es the 
requirements of the selected system con?guration. 

[0043] Although the disclosed embodiments have been 
described in detail, it should be understood that various 
changes, substitutions and alterations can be made to the 
embodiments Without departing from their spirit and scope. 

What is claimed is: 
1. A computer system comprising: 

at least one modular component; 

at least one system con?guration operable to determine 
hoW the modular components interoperate With each 
other; and 

a management module associated With the system con 
?gurations, the management module operable to deter 
mine if a modular component con?guration satis?es a 
selected system con?guration and to give an indication 
of Whether the modular component con?guration sat 
is?es the selected system con?guration. 

2. The system of claim 1 Wherein the management module 
is further operable to provide as the indication a con?gura 
tion Warning When the modular component con?guration 
does not satisfy the selected system con?guration. 

3. The system of claim 1 further comprising one or more 
multi-con?gurable chassis associated With the modular com 
ponents, the multi-con?gurable chassis operable to house 
the modular components and including one or more quad 
rants. 

4. The system of claim 3 Wherein the system con?gura 
tions are further operable to determine hoW the multi 
con?gurable chassis interact With each other. 

5. The system of claim 1 further comprising a storage 
medium associated With the management modules, the stor 
age medium operable to store the system con?gurations. 

6. The system of claim 5 Wherein the management module 
accesses the selected system con?guration in the storage 
medium to determine if the modular component con?gura 
tion satis?es the selected system con?guration. 

7. The system of claim 1 Wherein the system con?gura 
tions comprise system con?gurations created by a user of the 
computer system based on one or more requirements of the 
user. 
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8. The system of claim 1 further comprising a midplane 
associated With the modular components, the midplane 
operable to receive the modular components. 

9. A method for utiliZing system con?gurations in a 
computer system including multiple modular components, 
the method comprising: 

selecting a system con?guration that corresponds to a 
modular component con?guration; 

creating the modular component con?guration; 

determining if the modular component con?guration sat 
is?es the selected system con?guration; and 

indicating if the modular component con?guration satis 
?es the selected system con?guration. 

10. The method of claim 9 further comprising creating 
one or more additional system con?gurations based on one 
or more requirements for a user of the computer system. 

11. The method of claim 9 further comprising storing one 
or more system con?gurations in a storage medium. 

12. The method of claim 11 Wherein selecting a system 
con?guration comprises accessing the storage medium for a 
system con?gurations. 

13. The method of claim 9 Wherein indicating if the 
modular component con?guration satis?es the selected sys 
tem con?guration comprises providing a con?guration 
Warning When the modular component con?guration does 
not satisfy the selected system con?guration. 

14. The method of claim 13 Wherein providing a con?gu 
ration Warning comprises communicating one or more rea 
sons Why the modular component con?guration does not 
satisfy the selected system con?guration. 

15. The method of claim 9 Wherein determining if the 
modular component con?guration satis?es the selected sys 
tem con?guration comprises determining if the modular 
components Will operate in accordance With the selected 
system con?guration after altering the modular component 
con?guration. 

16. The method of claim 9 further comprising creating 
system con?gurations corresponding With one or more fea 
tures of particular modular components. 

17. The method of claim 9 Wherein determining if the 
modular component con?guration satis?es the selected sys 
tem con?guration comprises determining if the modular 
components required by the selected system con?guration 
are installed Within a multi-con?gurable chassis. 

18. A method for determining hoW multiple modular 
components Within a computer system interact, the method 
comprising: 

supplying poWer to a modular component con?guration 
Within one or more multi-con?gurable chassis; 

determining if the modular component con?guration sat 
is?es a selected system con?guration; and 

indicating if the modular component con?guration satis 
?es the selected system con?guration. 

19. The method of claim 18 Wherein indicating if the 
modular component con?guration satis?es the selected sys 
tem con?guration comprises poWering up the modular com 
ponents When the modular component con?guration satis?es 
the selected system con?guration. 

20. The method of claim 18 Wherein indicating if the 
modular component con?guration satis?es the selected sys 
tem con?guration comprises providing a con?guration 
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Warning indicating one or more reasons Why the modular con?guration comprises comparing the modular component 
component con?guration does not satisfy the selected sys- con?guration With one or more requirements of the selected 
tem con?guration When the modular component con?gura- system con?guration. 
tion does not satisfy the selected system con?guration. 

21. The method of claim 18 Wherein determining if the 
modular component con?guration satis?es a selected system * * * * * 


