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(57) ABSTRACT 

An apparatus and method provides the capability of metering 
temporary capacity on demand in a computer system. A 
resource-time is speci?ed, such as processor-days. The actual 
usage of the resource is monitored, and the customer is 
charged for only the actual usage of the resource. In this 
manner a customer may purchase a speci?ed resource-time, 
and is only charged for the time that the resource is actually 
used. The preferred embodiments extend to metering tempo 
rary capacity on demand in a logically partitioned computer 
system. If a resource is shared, the actual usage of the 
resource is monitored, and the customer is only billed for 
actual usage that exceeds a predetermined non-Zero thresh 
old. 
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PROVIDING METERED CAPACITY OF 
COMPUTER RESOURCES 

CROSS-REFERENCE TO PARENT 
APPLICATION 

[0001] This patent application is a continuation of US. Ser. 
No. 10/616,676 ?led on Jul. 10, 2003, Which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Technical Field 
[0003] This invention generally relates to data processing, 
and more speci?cally relates to utilization of resources in a 
computer system. 
[0004] 2. BackgroundArt 
[0005] Since the daWn of the computer age, computer sys 
tems have evolved into extremely sophisticated devices that 
may be found in many different settings. Computer systems 
typically include a combination of hardWare (e.g., semicon 
ductors, circuit boards, etc.) and softWare (e.g., computer 
programs). As advances in semiconductor processing and 
computer architecture push the performance of the computer 
hardWare higher, more sophisticated computer software has 
evolved to take advantage of the higher performance of the 
hardWare, resulting in computer systems today that are much 
more poWerful than just a feW years ago. 
[0006] One problem With computer systems today is bal 
ancing the cost of the computer hardware With ?uctuating 
demands on computer resources. In most netWorked com 
puter systems, there are times When the computing demands 
are relatively loW, and other times When the computing 
demands are very high. If a company purchases a computer 
system that is capable of meeting peak demand, much of the 
capacity of the computer system Will go unused during non 
peak times. In addition, purchasing capacity to meet peak 
demand is costly. If a company purchases a computer system 
that is capable of meeting average demand, the cost is loWer, 
but the performance of the computer system suffers during 
peak times. 
[0007] One Way to provide a more ?exible solution alloWs 
a computer user to buy a computer system that has some 
resources installed, but initially disabled. When the customer 
determines that more capacity is needed, the customer may 
enter into an arrangement With the provider of the computer 
system to enable certain resources for a ?xed period of time. 
This Works out particularly Well for companies that have 
seasonal peaks. The companies can purchase a computer 
system at a reasonable cost that has the capability of provid 
ing enhanced computing poWer during the peak season. The 
concept of providing temporary capacity on demand is the 
subject matter of the related patent application “Method to 
Provide On-Demand ResourceAccess”, Ser. No. 10/406,652, 
?led on Apr. 3, 2003. 
[0008] Referring to FIG. 2, a How diagram of one suitable 
method 200 for providing temporary capacity on demand 
begins by the customer requesting an enablement code from 
the manufacturer (step 210). The customer receives the 
enablement code, Which includes a speci?cation of resource 
time (step 220). The term “resource-time” is a general term 
that alloWs specifying any resource or combination of 
resources for any suitable period of time. One example of 
resource-time is processor-days. The customer enters the 
enablement code, Which enables the resources on the com 
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puter system (step 230). A timer is then started (step 240). The 
user may then use the resources (step 250) as long as the 
resource-time has not expired (step 260INO). Once the 
resource-time expires (step 260IYES), the resources are dis 
abled (step 270). 
[0009] A simple example Will shoW the usefulness of 
method 200. Let’s assume that a company that sells goods via 
catalog sales experiences peak demand in November and 
December of each year due to holiday shopping. The com 
pany could purchase a computer system that has one or more 
additional processors that are installed but initially disabled. 
The company may then contract With the provider of the 
computer system to enable the additional processor(s) for a 
set period of time. Let’s assume that the computer system has 
tWo additional processors, and let’s assume that the peak 
buying period runs for the thirty day period from November 
15 to December 14th. The customer could purchase sixty 
processor-days of additional capacity beginning on Novem 
ber 15”’ . These tWo additional processors Will thenbe enabled 
for the thirty day period (providing the sixty processor-days 
of additional capacity). Once the sixty processor-days have 
elapsed, the tWo additional processors are disabled. 
[0010] One problem With method 200 is the customer pays 
for the resource-time even though the resources may be used 
only a fraction of that time. For example, if the additional 
processors are used primarily during the eight hour day shift, 
the customer ends up paying for capacity that goes mostly 
unused during the other tWo shifts. In the example above, if 
the customer purchases sixty processor-days, and tWo proces 
sors are being enabled, these tWo processors are enabled for 
exactly thirty days regardless of Workload during that time. 
While this is a vast improvement over prior systems that do 
not provide temporary capacity on demand, it still has its 
draWbacks. 
[0011] Without a Way to provide temporary capacity on 
demand in a Way that alloWs customers to pay for only the 
actual use of temporary resources, the computer industry Will 
not be able to meet the demands of customers Who prefer to 
pay for temporary resources based on actual usage. 

DISCLOSURE OF INVENTION 

[0012] An apparatus and method provides the capability of 
metering temporary capacity on demand in a computer sys 
tem. A resource-time is speci?ed, such as processor-days. 
The actual usage of the resource is monitored, and the cus 
tomer is charged for only the actual usage of the resource. In 
this manner a customer may purchase a speci?ed resource 
time, and is only charged for the time that the resource is 
actually used. The preferred embodiments extend to metering 
temporary capacity on demand in a logically partitioned com 
puter system. If a resource is shared, the actual usage of the 
resource is monitored, and the customer is only billed for 
actual usage that exceeds a predetermined non-Zero thresh 
old. 
[0013] The foregoing and other features and advantages of 
the invention Will be apparent from the folloWing more par 
ticular description of preferred embodiments of the invention, 
as illustrated in the accompanying draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0014] The preferred embodiments of the present invention 
Will hereinafter be described in conjunction With the 
appended draWings, Where like designations denote like ele 
ments, and: 
[0015] FIG. 1 is a block diagram of a computer apparatus in 
accordance With the preferred embodiments; 
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[0016] FIG. 2 is a How diagram ofa method for providing 
temporary capacity on demand; 
[0017] FIG. 3 is a How diagram ofa ?rst method in accor 
dance With the preferred embodiments that allows a customer 
to be billed for metered usage of temporary resources; 
[0018] FIG. 4 is a How diagram of a second method in 
accordance With the preferred embodiments that alloWs a 
customer to prepay for metered usage of temporary 
resources; 
[0019] FIG. 5 is a block diagram shoWing logical compo 
nents in a logically partitioned computer system; 
[0020] FIG. 6 is a How diagram of a third method in accor 
dance With the preferred embodiments that alloWs a customer 
to be billed for metered usage of temporary resources in a 
logically partitioned computer system; and 
[0021] FIG. 7 is a How diagram of a fourth method in 
accordance With the preferred embodiments that alloWs a 
customer to prepay for metered usage of temporary resources 
in a logically partitioned computer system. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0022] Referring to FIG. 1, a computer system 100 is an 
enhanced IBM eServer iSeries computer system, and repre 
sents one suitable type of computer system in accordance 
With the preferred embodiments. Those skilled in the art Will 
appreciate that the mechanisms and apparatus of the present 
invention apply equally to any computer system. As shoWn in 
FIG. 1, computer system 100 comprises one or more proces 
sors 110 connected to a main memory 120, a mass storage 
interface 130, a display interface 140, a netWork interface 
150, and a plurality of I/O slots 180. These system compo 
nents are interconnected through the use of a system bus 160. 
Mass storage interface 130 is used to connect mass storage 
devices (such as a direct access storage device 155) to com 
puter system 100. One speci?c type of direct access storage 
device is a CD RW drive, Which may read data from a CD 
R.W. 195. Note that mass storage interface 130, display inter 
face 140, and netWork interface 150 may actually be imple 
mented in adapters coupled to I/O slots 180. 

[0023] Main memory 120 contains data 121, an operating 
system 122, and a capacity manager 123. Data 121 is any data 
that may be read or Written by any processor 110 or any other 
device that may access the main memory 120. Operating 
system 122 is a multitasking operating system, such as 
OS/400, AIX, or Linux; hoWever, those skilled in the art Will 
appreciate that the spirit and scope of the present invention is 
not limited to any one operating system. Any suitable oper 
ating system may be used. Operating system 122 is a sophis 
ticated program that contains loW-level code to manage the 
resources of computer system 100. Some of these resources 
are processor 110, main memory 120, mass storage interface 
130, display interface 140, netWork interface 150, system bus 
160, and I/O slots 180. 

[0024] Capacity manager 123 provides metered capacity 
on demand. The capacity manager 123 includes an enable 
ment code mechanism 124, Which is used to determine 
Whether an enablement code 125 is valid, and to enable one or 
more resources When the enablement code is determined to be 
valid. The resource allocator 126 is the mechanism that allo 
cates resources for use. Thus, When the enablement mecha 
nism 124 determines that an enablement code 125 is valid, the 
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resource allocator 126 makes the corresponding resource(s) 
available for use. Capacity manager 123 also includes an 
actual use meter 127 that measures usage in resource-time 
units 128. In a ?rst embodiment, the actual use meter tracks 
actual usage in resource-time units, and the customer is then 
billed for the actual usage. In a second embodiment, the actual 
use meter has a prepaid number of resource-time units, and 
the actual use is deducted from the prepaid resource-time 
units until the prepaid resource-time units are exhausted. 
[0025] Computer system 100 utiliZes Well knoWn virtual 
addressing mechanisms that alloW the programs of computer 
system 100 to behave as if they only have access to a large, 
single storage entity instead of access to multiple, smaller 
storage entities such as main memory 120 and DASD device 
155. Therefore, data 121, operating system 122, and capacity 
manager 123 are shoWn to reside in main memory 120, those 
skilled in the art Will recogniZe that these items are not nec 
essarily all completely contained in main memory 120 at the 
same time. It should also be noted that the term “memory” is 
used herein to generically refer to the entire virtual memory of 
computer system 100. 
[0026] Processor 110 may be constructed from one or more 
microprocessors and/or integrated circuits. Processor 110 
executes program instructions stored in main memory 120. 
Main memory 120 stores programs and data that processor 
110 may access. When computer system 100 starts up, pro 
cessor 110 initially executes the program instructions that 
make up the operating system 122. 
[0027] Although computer system 100 is shoWn to contain 
only a single system bus, those skilled in the art Will appre 
ciate that the present invention may be practiced using a 
computer system that has multiple buses. In addition, the I/O 
interfaces that are used in the preferred embodiment each may 
include separate, fully programmed microprocessors that are 
used to off-load compute-intensive processing from proces 
sor 110, as in iSeries input/output processors, or may be 
simple industry standard I/O adapters (IOAs). 
[0028] Display interface 140 is used to directly connect one 
or more displays 165 to computer system 100. These displays 
165, Which may be non-intelligent (i.e., dumb) terminals or 
fully programmable Workstations, are used to alloW system 
administrators and users to communicate With computer sys 
tem 100. Note, hoWever, that While display interface 140 is 
provided to support communication With one or more dis 
plays 165, computer system 100 does not necessarily require 
a display 165, because all needed interaction With users and 
other processes may occur via netWork interface 150. 
[0029] NetWork interface 150 is used to connect other com 
puter systems and/or Workstations (e.g., 175 in FIG. 1) to 
computer system 100 across a netWork 170. The present 
invention applies equally no matter hoW computer system 
100 may be connected to other computer systems and/or 
Workstations, regardless of Whether the netWork connection 
170 is made using present-day analog and/or digital tech 
niques or via some netWorking mechanism of the future. In 
addition, many different netWork protocols can be used to 
implement a netWork. These protocols are specialiZed com 
puter programs that alloW computers to communicate across 
netWork 170. TCP/IP (Transmission Control Protocol/Inter 
net Protocol) is an example of a suitable netWork protocol. 
[0030] At this point, it is important to note that While the 
present invention has been and Will continue to be described 
in the context of a fully functional computer system, those 
skilled in the art Will appreciate that the present invention is 
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capable of being distributed as a program product in a variety 
of forms, and that the present invention applies equally 
regardless of the particular type of computer readable signal 
bearing media used to actually carry out the distribution. 
Examples of suitable signal bearing media include: record 
able type media such as ?oppy disks and CD RW (e.g., 195 of 
FIG. 1), and transmission type media such as digital and 
analog communications links. 
[0031] Referring noW to FIG. 3, a method 300 in accor 
dance With a ?rst embodiment bills a customer for actual use 
of temporary resources in a computer system. First, the cus 
tomer requests an enablement code (step 310). The provider 
of the computer system sends the enablement code to the 
customer (step 320). Note that the enablement code includes 
a speci?cation of resource-time. The resources speci?ed in 
the enablement code are then enabled (step 330). The cus 
tomer may then use the resources (step 340). The actual usage 
of the resources is metered (step 350). The usage of resources 
in step 340 and metering of actual usage in step 350 continues 
as long as it is not time to bill (step 360:NO). Once it is time 
to bill (step 360IYES), a record of metered resource usage is 
sent to the resource provider (step 370), and the resource 
provider then sends a bill to the customer for the metered 
resource usage (step 380). The advantage of method 300 
When compared to method 200 in FIG. 2 is the customer is 
only charged for the actual usage of the resources. Thus, if 
tWo processors are enabled for sixty processor-days, and the 
tWo processors are used on average only eight hours of each 
tWenty four hour day, the sixty processor days Will last for a 
total of ninety days instead of the thirty days provided by 
method 200 in FIG. 2. TWo processors times 1/3 ofa day usage 
per calendar day equals 2/3 of a processor day per calendar 
day. Because only 2/3 of a processor day is expended per 
calendar day, the sixty processor days Will last for ninety 
calendar days instead of the thirty calendar days that Would 
result using method 200 in FIG. 2. In addition, method 300 
may include the ability to bill at a higher rate for a predeter 
mined resource-time (such as sixty processor-days), then bill 
at a loWer rate once the predetermined resource-time has been 
used. 

[0032] The record of metered resource usage may be sent to 
the provider via any suitable carrier. In a manual example, the 
customer queries the computer system to determine metered 
usage, and reports the metered usage on a form that is sent or 
faxed to the resource provider. In an automatic example, the 
capacity manager automatically sends the record of metered 
usage to the provider via the Internet, and the customer is then 
billed for the metered usage. Of course, other combinations 
and variations are possible, all of Which are Within the scope 
of the preferred embodiments. 
[0033] Another option is to alloW the customer to prepay 
for a predetermined amount of resource-time, and to deduct 
actual usage from the prepaid amount. This is similar to a 
prepaid phone card that has a speci?ed number of minutes, 
and deducts from the total as minutes are used. One imple 
mentation of a prepaid method is shoWn as method 400 in 
FIG. 4. The customer prepays for a speci?ed resource-time 
(step 410). The customer then requests an enablement code 
for the prepaid resource-time (step 420). The resource sup 
plier then provides the enablement code to the customer (step 
43 0), Which includes a speci?cation of prepaid resource-time. 
The resources are then enabled (step 440) and used (step 450). 
The actual usage of the resources is metered (step 460), and 
deducted from the prepaid resource-time. Steps 450 and 460 
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continue as long as the metered use is less than the prepaid 
resource-time (step 470IYES). Once the metered use is no 
longer less than the prepaid resource time (step 470:NO), the 
resources are disabled (step 480). 
[0034] A modi?cation to method 400 in FIG. 4 Within the 
scope of the preferred embodiments is the ability to reneW the 
prepaid resource-time. Thus, if the prepaid resource time gets 
to some predetermined threshold (e.g., 20% of initial 
amount), the customer could be prompted to prepay for addi 
tional resource-time. If the customer does so before the pre 
paid resource-time is used up, the additional resource-time is 
added to the remaining balance, alloWing the computer sys 
tem to continue operating With the additional resources With 
out interruption. 
[0035] While the examples discussed With reference to 
FIGS. 1, 3 and 4 above do not have logical partitions, the 
preferred embodiments also extend to a logically partitioned 
computer system. Referring to FIG. 5, one speci?c imple 
mentation of a logically partitioned computer system 500 
includes N logical partitions, With each logical partition 
executing its oWn respective operating system 526. In FIG. 5, 
logical partitions 525A . . . 525N are shoWn executing their 

respective operating systems 526A . . . 526N. The operating 
system 526 in each logical partition may be the same as the 
operating system in other partitions, or may be a completely 
different operating system. Thus, one partition can run the 
OS/400 operating system, While a different partition can run 
another instance of OS/400, possibly a different release, or 
With different environment settings (e.g., time Zone). The 
operating systems in the logical partitions could even be 
different than OS/400, provided it is compatible With the 
hardWare (such as AIX or Linux). In this manner the logical 
partitions can provide completely different computing envi 
ronments on the same physical computer system. 

[0036] The logical partitions are managed by a partition 
manager 540. One example of suitable partition manager 540 
is knoWn as a “hypervisor” in IBM terminology. Partition 
manager 540 manages resources 550, shoWn in FIG. 5 as 
resource 550A through resource 550X. A “resource” in this 
context may be any hardWare or softWare that may be con 
trolled by partition manager 540. Examples of hardWare 
resources include processors, memory, and hard disk drives. 
Examples of softWare resources include a database, internal 
communications (such as a logical LAN), or applications 
(such as Word processors, e-mail, etc.). The partition manager 
540 controls Which resources 550 may be used by the logical 
partitions 525. A resource, once made available to the parti 
tion manager 540, is categoriZed as an available resource 560 
if it has not yet been assigned to a logical partition, is catego 
riZed as a shared resource 570 if multiple logical partitions 
may access the resource, and is categoriZed as a dedicated 
resource 580 if it has been exclusively assigned to a logical 
partition. FIG. 5 shoWs dedicated resources 580A . . . 580N 

that correspond to each logical partition 525A . . . 525N. 

[0037] Referring to FIG. 6, a method 600 in accordance 
With the preferred embodiments begins When a customer 
requests an enablement code for a temporary resource on a 

computer system that includes logical partitions (step 602). 
The computer supplier provides the enablement code to the 
customer, Which includes a speci?cation of Which resource to 
enable (step 604). The resource is then marked as available 
(step 606). This means that the resource is placed in the pool 
of available resources 560 that have not yet been assigned to 
any logical partition. What happens next depends on Whether 
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the resource is then allocated by the partition manager as a 
dedicated resource to a particular partition, or Whether the 
resource is allocated for shared use (step 610). If the resource 
is to be a dedicated resource to a logical partition (step 
610IYES), a meter timer is started (step 620) and the 
resource is used (step 630). This continues (step 630:NO) 
until the meter timer indicates it is time to bill (step 
630IYES). A record of the metered resource usage is then 
sent to the resource provider (step 632), and the resource 
provider then sends a bill for the metered resource usage to 
the customer (step 634). Note that When a resource is con?g 
ured to a dedicated partition (step 610IYES), the resource is 
considered to be 100% in use regardless of the actual usage in 
the dedicated partition. Therefore, every actual minute the 
resource is dedicated to a partition is a resource-minute that is 
charged to the customer. This is Why a meter time is started in 
step 620, and Why the record of metered usage in step 632 is 
the resource multiplied by the time elapsed on the meter 
timer. In this sense, method 600 is similar to method 200 in 
FIG. 2 that bills the customer according to the time a resource 
is enabled regardless of its actual use. This type of billing 
makes sense for logical partitions that have dedicated use of a 
resource, because that resource is unavailable for other logi 
cal partitions to use. 

[0038] If the resource is allocated by the partition manager 
as a shared resource (step 610:NO), multiple logical parti 
tions may use the shared resource (step 640). We assume a 
threshold value for shared use is speci?ed. As long as the 
shared use does not exceed the threshold (step 650:NO), no 
time is metered. Only When the shared use exceeds the speci 
?ed threshold (step 650IYES) does the capacity manager 
meter the shared use, and then only the shared use over the 
threshold is metered (step 652). Once it is time to bill (step 
660IYES), the record of metered resource usage is sent to the 
resource provider (step 662), and the resource provider sends 
a bill for the metered resource usage to the customer (step 

664). 
[0039] The threshold that determines When the customer is 
charged is preferably determined by the capacity of the sys 
tem before the temporary resources Were enabled. For 
example, if one processor is allocated to the shared pool for 
?ve shared partitions that are con?gured for equal access to 
the pool, each of the partitions can use up to 20% of the 
processor clock cycles. Usage is averaged over a period of 
time and if any partition’s usage exceeds 20% of the processor 
cycles, Work from that partition is not dispatched to the pro 
cessor before Work from the other partitions, permitting the 
otherpartitions’ usage to climb to their con?gured 20%. NoW, 
let’s assume that tWo additional processors are made available 
on demand. These tWo processors are initially marked avail 
able (step 606), and are then allocated as shared resources 
(step 610:NO). When the aggregate pool usage of processor 
clock cycles exceeds the amount one processor provides over 
an average time period, the additional cycles used are 
metered, and accumulate until a processor-minute’s Worth of 
cycles have been used and a processor-minute is charged to 
the customer. Of course, any suitable resource-time incre 
ment may be used. In this manner, different logical partitions 
may share a resource in a logically partitioned computer 
system and Will only be charged according to their actual 
respective use of the resource. One advantage of the present 
invention is the ability of a logical partition service provider 
being able to determine Which logical partition exceeded 
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allocations (and so Was metered) so the customer using 
metered capacity can be billed by the service provider. 
[0040] Referring noW to FIG. 7, a method 700 in accor 
dance With the preferred embodiments shoWs the case When a 
customer prepays for resource-time (step 710) in a logically 
partitioned computer system, rather than being billed (as 
shoWn in FIG. 6). The enablement code is requested (step 
712) and received (step 714), and the resource is made avail 
able for assignment to a logical partition (step 716). If the 
resource is dedicated to a partition (step 720IYES), the meter 
timer is started (step 730), and the resource is used (step 732) 
until the metered use equals the prepaid resource time (step 
740:NO). At this point, the resource is disabled (step 742). If 
the resource is shared among logical partitions (step 
720:NO), the shared resources are used by the logical parti 
tions (step 750). When the shared use exceeds the speci?ed 
threshold (step 760IYES), the actual usage over the threshold 
is metered (step 762), and the metered use is compared to the 
prepaid resource-time. Once the metered use is equal to the 
prepaid resource-time (step 720:NO), the resource is dis 
abled (step 772) such that no neW Work is dispatched to the 
processor. Note that method 700 could include steps that 
alloW reneWing the prepaid time so the resource metered use 
never arrives at the prepaid resource-time, thereby preventing 
the resource from being disabled. 
[0041] The preferred embodiments provide signi?cant 
advantages over the knoWn prior art. NoW temporary capacity 
on demand may be provided on a metered basis, Where the 
customer is only charged for actual usage of the resource. 
This is analogous to a telephone bill or electric bill, Where the 
customer pays based on actual usage of resources. The ability 
to meter and bill based on actual usage provides enhanced 
capabilities in a logically partitioned computer system, 
because logical partitions that share resources may noW each 
be charged for only actual usage of the shared resources. 
Because actual usage may noW be metered and billed, the 
level of granularity for charging customers is reduced. For 
example, instead of billing for processor-days, one could bill 
for processor-minutes, processor-seconds, or even processor 
cycles. 
[0042] One skilled in the art Will appreciate that many 
variations are possible Within the scope of the present inven 
tion. Thus, While the invention has been particularly shoWn 
and described With reference to preferred embodiments 
thereof, it Will be understood by those skilled in the art that 
these and other changes in form and details may be made 
therein Without departing from the spirit and scope of the 
invention. 

1. An apparatus comprising: 
at least one processor; 
a memory coupled to the at least one processor; 
a plurality of logical partitions de?ned on the apparatus; 
at least one resource that provides temporary capacity 
When requested by a user of the apparatus; and 

a capacity manager residing in the memory and executed 
by the at least one processor, the capacity manager man 
aging access to the at least one resource by the plurality 
of logical partitions, the capacity manager receiving an 
enablement code from a user of the apparatus Wherein 
the enablement code includes a speci?ed resource-time 
the capacity manager determining Whether the enable 
ment code is valid, and if the enablement code is valid, 
performing the steps of: 
enabling the at least one resource for metered operation 
by a selected logical partition; 



US 2008/0228644 A1 

determining Whether the enabled resource is shared, and 
if so, the capacity manager metering actual use of the 
at least one resource by each logical partition above a 
predetermined non-Zero threshold corresponding to 
each logical partition that speci?es alloWable usage of 
the at least one resource by the corresponding logical 
partition, and billing for the actual use by each logical 
partition above the corresponding predetermined 
non-Zero threshold. 

2. The apparatus of claim 1 Wherein the capacity manager 
bills for the actual use by each logical partition by generating 
a bill for metered resource-time for each logical partition that 
represents actual use of the at least one resource by the logical 
partition. 

3. The apparatus of claim 1 Wherein the capacity manager 
bills for the actual use by each logical partition by deducting 
metered resource-time for each logical partition from a pre 
paid resource-time for each logical partition. 

4. (canceled) 
5. The apparatus of claim 1 further comprising a resource 

allocator that enables the at least one resource before the 
capacity manager meters the actual use of the at least one 
resource. 

6. The apparatus of claim 5 Wherein the resource allocator 
disables the at least one resource When the capacity manager 
metered actual use of the at least one resource exceeds a 

speci?ed resource-time. 
7. (canceled) 
8. A computer-readable program product comprising: 
(A) a capacity manager that manages access to at least one 

resource by a plurality of logical partitions in a computer 
system, the capacity manager receiving an enablement 
code from a user of the computer system, Wherein the 
enablement code includes a speci?ed resource-time, the 
capacity manager determining Whether the enablement 
code is valid, and if the enablement code is valid, per 
forming the steps of: 
enabling the at least one resource for metered operation 
by a selected logical partition; 

determining Whether the enabled resource is shared, and 
if so, the capacity manager metering actual use of the 
at least one resource by each logical partition above a 
predetermined non-Zero threshold corresponding to 
each logical partition that speci?es alloWable usage of 
the at least one resource by the corresponding logical 
partition, and billing for the actual use by each logical 
partition above the corresponding predetermined 
non-Zero threshold; and 

(B) recordable media bearing the capacity manager. 
9-10. (canceled) 
11. The program product of claim 8 Wherein the capacity 

manager bills for the actual use by each logical partition by 
generating a bill for metered resource-time for each logical 
partition that represents actual use of the at least one resource 
by the logical partition. 

12. The program product of claim 8 Wherein the capacity 
manager bills for the actual use by each logical partition by 
deducting metered resource-time for each logical partition 
from a prepaid resource-time for each logical partition. 

13. (canceled) 

Sep. 18,2008 

14. The program product of claim 8 further comprising a 
resource allocator that enables the at least one resource before 
the capacity manager meters the actual use of the at least one 
resource. 

15. The program product of claim 14 Wherein the resource 
allocator disables the at least one resource When the capacity 
manager metered actual use of the at least one resource 
exceeds a speci?ed resource-time. 

16. (canceled) 
17. An apparatus comprising: 
at least one processor; 
a memory coupled to the at least one processor; 
a plurality of logical partitions de?ned on the apparatus; 
at least one resource that provides temporary capacity 
When requested by a user of the apparatus; and 

a capacity manager residing in the memory and executed 
by the at least one processor, the capacity manager man 
aging access to the at least one resource by the plurality 
of logical partitions, the capacity manager performing 
the steps of: 
requesting an enablement code from a resource provider 

for the computer system; 
receiving the enablement code from the resource pro 

vider, Wherein the enablement code includes a speci 
?ed resource-time for a selected resource; 

enabling the selected resource for use; 
if the selected resource is dedicated to one of the plural 

ity of logical partitions, performing the steps of: 
starting a meter timer; 
using the selected resource until a time to bill occurs; 
sending a record of metered usage to the resource 

provider based on value of the meter timer; 
if the selected resource is not dedicated to one of the 

plurality of logical partitions and is shared betWeen 
?rst and second logical partitions, performing the 
steps of: 
the ?rst logical partition using the selected resource 

Without charge until the metered use of the selected 
resource by the ?rst logical partition exceeds a ?rst 
predetermined non-Zero threshold that speci?es 
alloWable usage of the selected resource by the ?rst 
logical partition; 

metering use of the selected resource by the ?rst logi 
cal partition that exceeds the ?rst predetermined 
non-Zero threshold until a time to bill occurs; 

sending a record of metered usage of the selected 
resource that exceeds the ?rst predetermined non 
Zero threshold to the resource provider; 

the second logical partition using the selected 
resource Without charge until the metered use of the 
selected resource by the second logical partition 
exceeds a second predetermined non-Zero thresh 
old that speci?es alloWable usage of the selected 
resource by the second logical partition; 

metering use of the selected resource by the second 
logical partition that exceeds the second predeter 
mined non-Zero threshold until a time to bill 

occurs; and 
sending a record of metered usage of the selected 

resource that exceeds the second predetermined 
non-Zero threshold to the resource provider. 

* * * * * 


