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METHODS AND APPARATUS FOR RAPIDLY ACTIVATING INACTIVE
COMPONENTS IN A COMPUTER SYSTEM

By Inventors

Edgar L Circenis
Bradley A. Klein

GRELUDAL 1
This patent application relates to a commonly assigned patent applicationLcntitled

“Methods And Apparatus For Managing Temporary Capacity In A Computer
System,” by inventors Edgar 1. Circenis and Bradley A. Klein (Attorney Docket No.
200300339-1), and a commonly assigned patent application cntitled “Methods And

Apparatus For Managing The Execution Of A Task Among A Plurality Of

Autonomous Processes,” by inventors Edgar 1. Circenis and Bradley A. Klein

(Attorney Docket No. 200208246-1), all of which are filed on even datc herewith and

incorporated herein by reference.

BACKGROUND OF THE INVENTION

Nowadays, many computer systems arc shipped to customers with inactive
components provisioned therein. As the term is employed herein, an inactive
component is a software or hardware component that the user has not paid for and is
not entitled to use as a matter of right. Vendors include inactive components in a
computer system for many reasons. For cxample, a vendor may anticipate that a
particular uscr may need additional software and/or hardware capability in the future
and may wish to include the additional capability in an inactive form so that the

additional capability can be quickly enabled at a later date if nceded.

ICOD (Instant Capacity On Demand) systems are computer systems that
typically include one or more inactive components (known as ICOD components)
when shipped to the user. The ICOD components may be processors, additional
memory, additional cells, or the like. These ICOD componcnts are inactive during
normal use and can be activated when the user wishes to obtain additional capability

from the ICOD system.



Generally speaking, when an ICOD system is shipped to a user, either the
vendor or the customer will deactivate the inactive components so that only the
components that have been paid for will be active during use. This dcactivation may
happcn one time prior to shipping, or the ICOD system may include software to
automatically deactivate the inactive components upon system booting based on

licensing data stored in the ICOD system itself.

Vendors of ICOD systems are gencrally concerned with two issues:
compliance and responsiveness to legitimate activation requests. Vendors are
interested in ensuring that ICOD systems stay in compliance because if a user can
utilize the additional capability without paying, there is no incentive to purchase the
additional capability. Vendors are also interested in being responsive to legitimate
activation requests of inactive components since such responsiveness improves
customcr service and facilitates the sale and/or license of components, which

increases revenue to the vendor.

Some vendors rely on the user’s honesty, preferring to depend on the user to
voluntarily pay for the usc of the inactive components when the user activatcs
additional components in the ICOD system. Under the honor systcm, many users do
indeed voluntarily report and pay when an inactive component is activated in order to
legitimately acquire the use of the additional components. Other uscrs, however,
either through ignorancc or by willful action, simply disregard the obligation to pay

when activating a previously inactive component.

To ensure compliance, vendors in the past employ an inventory agent, e.g.,
codes in the ICOD system, to periodically take inventory of the inactive components
and comparc the number of inactive components with the licensing data stored in non-
volatile memory. The data regarding the number of inactive components, along with
other identification information such as the serial number of the computer system, the
host name, the IP address, and the like may then be sent in an email to the vendor to

allow the vendor to audit for compliance.

If a user’s system is found to be in a non-compliant state, the vendor may
undertake any number of corrective actions. For example, the vendor may wish to

send a sales representative to the user whose system is found to be in a non-compliant
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statc in order to suggest the licensing of the activated components. As another
example, the vendor may notify the user of the non-compliant status and request that
the buyer cither immediately pay for the use of the inactive components, or to cease

the non-compliant use.

However, it has been found that many users are reluctant to endow their
production computer systems with an email infrastructure, and to risk exposing the
computer system to the security risks that accompany email access. For some users,
even the exposure of the host name to the outside world is unacceptable. For these
users, the vendor has no rccourse but to rely on the honesty of the user and perhaps
costly surprise personal audits in order to cnsure that their ICOD system stays in

compliance.

Some vendors specify that an additional component may be turned on only
after the user has paid for the additional component and obtains a specific codeword
from the vendor to activate the additional component. While this method is highly
secure, many users find it unacceptable to suffer through the delay of working their
way through the burcaucracy at the user’s organization to obtain authorization for the
purchase and at the vendor’s organization to obtain the codeword beforc the inactive
components can be activated. In many cases, unforeseen circumstances may require
the user to rapidly turn on certain inactive components to meet a sudden demand. 1f
the vendor cannot offer the user the capability to rapidly activate inactive
components, that vendor will be at a compctitive disadvantage, especially if other

vendors are willing to offer such rapid activation capability to the uscr.
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SUMMARY OF THE INVENTION

The invention relates, in one embodiment, to a method of activating a
previously inactive component in a computer system. The method includes receiving
a request for activating the previously inactive component and asccrtaining whether
there exists a first right for activating the previously inactive component. The method
further includes activating the previously inactive component in accordance with the
first right if the first right exists. The method additionally includes ascertaining, if
there is no first right for activating the previously inactive component, whether there
exists a second right for activating the previously inactive component, the second
right being more restricted than the first right. Furthermore, the method includes
activating the previously active component in accordance with the second right if the

second right exists.

In another embodiment, the invention rclates to a method for allowing a user
to activate a previously inactive component in a computer system, the computer
including components already activated under an acquired right. The method
includes sending a request for activating the previously inactive component to a
vendor of the computer system. The method further includes obtaining a codeword
from the vendor, the codeword implementing a pending right to activate the
previously inactive component and including an authorization for activating the
previously inactive component and a time parameter. The method additionally
includes entering the codeword into the computer system, thereby allowing the
additional component to be activated in the computer system during a time pcriod
allowed under the pending right, the time period being derivable from the time

parameter.

In another embodiment, the invention relates to an article of manufacturc
comprising a program storage medium having computer readable codes embodied
therein, the computer readable codes being configured for activating a previously

inactive component in a computer system. The article of manufacture includes
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computer readable codes for receiving a request for activating the previously inactive
component. The article of manufacture further includes computer readable codes for
ascertaining whether there cxists a first right for activating the previously inactive
component. The article of manufacturc additionally includes computer readable
codes for activating, if the first right cxists, the previously inactive component in
accordance with the first right. The article of manufacture also includes computer
readable codes for ascertaining, if there is no first right for activating the previously
inactive component, whether there exists a second right for activating the previously
inactive component, the second right being more restricted than the first right. The
article of manufacture further includes computer readable codes for activating, if the
second right exists, the previously active component in accordance with the second

right.

These and other features of the present invention will be described in more
detail below in the detailed description of the invention and in conjunction with the

following figures.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings and in which like reference

numerals refer to similar elements and in which:

Fig. 1 shows, in accordance with one embodiment of the present invention, an
arrangement for facilitating the rapid activation of previously inactive components in

a computer system.

Fig. 2 shows, in accordance with one embodiment of the present invention, a
flow chart illustrating the steps for activating inactive components in a computer

system.

Fig. 3 shows, in accordance with one specific embodiment of the present
invention, a flow chart illustrating the steps for activating inactive components in a

computer system that offers instant capacity on demand (ICOD) capability.

Fig. 4 shows, in accordance with one embodiment, the steps taken by the

system upon an attempted activation of components by the user.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described in detail with reference to a few
preferred embodiments thereof as illustrated in the accompanying drawings. In the
following description, numcrous specific details are sct forth in order to provide a
thorough understanding of the present invention. It will be apparent, however, to one
skilled in the art, that the present invention may be practiced without some or all of
these specific details. In other instances, well known process steps and/or structures
have not been described in detail in order to not unneccssarily obscure the present

invention.

In accordance with one embodiment of the present invention, there is provided
a system and method for allowing users to apply for and rapidly receive provisional
computing capacity from inactive components in a computer system. Unlike the prior
art honor approach, however, there are provided mechanisms to ensurc that the
computer system vendor is aware of the intent to activate previously inactive
components and to encourage the user to make timely arrangement to pay for the
provisionally granted additional capacity or risk losing the ability to employ the
additional capacity once the provisional usage period expires. Furthermore, the
inventive system and method herein do not require the implementation of an email
facility or an Internet connection on the computer system in which the capacity

increase is desired.

In onc embodiment, the user’s right to a computer system’s computing
capacity is tracked using two parameters: an acquired right parameter and a pending
right parameter. The acquired right parameter tracks the computing capacity (such as
the number of processors, the amount of memory, or any other component or
subsystem) that the user has already paid for and/or is entitled to based on a previous
arrangement. The pending right parameter tracks the provisional computing capacity
that is provisionally granted to the user upon request. The provisional computing
capacity is set to expire at the end of the provisional usage period unless the user

makes arrangement to acquire additional capacity under an acquirced right basis.
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The user can request the provisional computing capacity by contacting the
vendor using, for example the vendor’s website, the telephone or by any other
telecommunication or communication means to furnish his identification information,
the computer system identification information, and the amount of provisional
capacity desired in order to receive a codeword. Note that the term “vendor” is
employed gencrically to denote the entity responsible for supporting the user and is
not necessarily limited to (although the term may include) the manufacturer of the
computer system, the distributor, the dealer, the contract servicing organization, or
any other entity responsible for ensuring that the user obtain additional capacity if
necded. The user can then apply the codeword to the computer system (by entering
the codeword into the computer system, for example) to gain the ability to rapidly
activate any previously inactive components that arc covered by the pending right
granted using the codeword. The user can choose to activate the inactive components

immediately or activation may be deferred until system reboot, for example.

Consider a computer system with five CPUs, for example. The user may be
entitled to, for cxample, three CPUs based on the acquired right acquired via a prior
purchase or a paid-for license. If an urgent need for additional computing capacity
arises, and the user wishes to rapidly activate one additional CPU, the uscr may
request the pending right to the additional CPU by contacting the vendor website with
the request and receive from the website a codeword that encapsulates, for example,
the system identification information, the number of additional CPUs the user wishes
to activate (1 in this case), as well as any conditions associated with the pending right.
One condition may, for example, restrict the pending right duration to one month,
during which time the user must either pay for the additional CPU (thereby converting
the pending right to the additional CPU to an acquired right) or risk losing the use of
the additional CPU at the expiration of the pending right period.

Once the codeword is received, the user may then apply the codeword to the
computer system to enable the computer system to update the user’s pending right
parameter. After the codeword is applied to the computer system, the user can then
activate the additional CPU. In some systems, activation may take place upon system
reboot. In other systems, activation may be immediate. In either case, the computer

system checks the user’s acquired right paramecter and allows activation of up to as
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many CPUs as authorized by the acquired right (3 in this casc). The computer also
checks the user’s pending right parameter and allows activation of up to as many
CPUs authorized by the pending right (1 in this examplc). After activation of a
previously inactive CPU under the pending right parameter, 4 CPUs will be running

on the computer system to handle the increased demand.

The user’s ability to employ the additional CPU under the pending right
continues until the pending right expires. During the pending right period and/or
upon the expiration thereof, reminders may be issued by the computer system to alert
the uscr of the expiration date and the need to acquire the additional CPU under an
acquired right basis (by paying for the additional CPU, for example). If the user pays
for the additional CPU before the expiration of the pending right period, there is
preferably no interruption to the use of the additional CPU, which may be quite
advantageous to the user. Even if the pending right duration cxpires, a grace period
may be granted to the uscr upon expiration in some cases to allow the user additional

time to contact the vendor and arrange for payment.

In a preferrcd embodiment, the acquired right parameter is mathematically
represented by an expectcd number of inactive components (EN-IC) variable and the
pending right parameter is mathematically represented using a pending expected
number of inactive component (PEN-IC) variable. Each EN-IC variable tracks the
number of inactive component of a given type (such as processors, memory, disk
drives, and the like) that a computer system should have to be in compliance with the
acquired right. In contrast, the PEN-IC variable tracks the number of inactive
components that a computer system should have to comply with both the acquired
right and the pending right. If there is no provisional capacity grant outstanding, the

EN-IC value and PEN-IC value equal to one another in the computer system.

In the previous exemplary computer system having five CPUs, of which 3
CPUs are covered by an acquired right, the value of the EN-IC variable is 2 (5 minus
3). If the user requests one additional CPU on a provisional basis, receives a
codeword therefore, and applics that codeword to the computer system, the PEN-IC

value is 1 (5 minus 3 minus 1).
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At activation time, the computer system checks to see whether the number of
inactive components of that type (CPU in the present example) that would result from
the activation request is greater than or equal to the EN-IC value for CPUs. Ifit 18,
the system is in compliance with the acquired right, and the requested activation of
the CPUs is allowed. If the number of inactive CPUs that would result from the
activation request is less than the EN-IC value, however, the system is in an cxception
statc since there are fewer inactive CPUs than expected under the acquired right.
Technically speaking, the computer system is out of compliance under the terms of

the acquired right.

In this case, a further check is made against the PEN-IC value to ascertain
whether this is a pending right grant outstanding. Assuming that there is a pending
right grant outstanding and the pending right period has not expired, the PEN-IC
value is lower than the EN-1C value. If the number of inactive CPUs that would
result from the activation request is greater than or cqual to the PEN-IC valuc, the
system is in compliance duc to the outstanding the pending right. In this case, the
requested activation of the CPUs is allowed as well. However, if the number of
inactive CPUs that would result from the request is less than the PEN-IC value, the
system is in violation and activation of the requested number of components is

deniced.

At the expiration of the pending right period, the PEN-IC value is incremented
by a value representative of the number of components covered by the pending right
grant in order to disallow further use of the provisional capacity after expiration. As
mentioned carlier, a grace period may be granted upon expiration to allow the user
time to arrange for payment to convert the pending right to an acquired right. If the
acquired right to the provisional capacity is purchased, the EN-IC value is
decrementced by a value representative of the number of components covered by the
additional acquired right purchased. Thus, if the EN-IC value for a given component
type reaches zero, there is no more inactive component of that component type in the
computer system, and no more provisional grant for additional capacity of that type is
possible. At that point, the vendor may be alerted to install additional inactive

components, for example.

10
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Compared to the prior art, there is no nced for the computer system to have an
cmail infrastructure and/or the ability to send and receive emails in order to allow the
user to rapidly activate the inactive components therein. This is highly advantageous
for production computer systems which, as mentioned earlier, arc usually insulated

from cmails and internct connectivity for security reasons.

Furthermore, the additional capacity can be acquired rapidly, in most cases
before an arrangement for payment is initiated. This ability allows the user to rapidly
add provisional capacity any time, cven late at night or in the middle of a busy
holiday season. This is important for users such as e-commerce website operators
who may, at times, facc an cmergency need for additional capacity and may not have
the opportunity or the time at that point to work with his own purchasing department
and/or the vendor to acquire the additional capacity through the traditional purchasing

channel and the traditional purchasing time cycle.

Furthermore, there is a high level of accountability. The pending right is only
granted for a short period of time, after which the user must arrange for payment to
convert the pending right to an acquired right or risk losing the use of the additional
capacity granted under the pending right. The vendor is aware (through the request
and subsequent grant of the codeword) of the user’s need for additional capacity and
can follow up with sales calls to encourage the user to purchase the acquired right to
the additional components. The vendor can also track the number of codewords
issued to a given user, and if the user attempts to exploit the pending right feature by
repeatedly requesting provisional capacity to use the additional computing power but
unwilling to pay for the additional capacity in the form of an acquired right, the

vendor can refuse to grant a codeword the next time that user makes such a request.

These and other features and advantages of the prescnt invention may be
better understood with reference to the drawings and figures that follow. Fig. 1
shows, in accordance with one embodiment of the present invention, an arrangement
100 for facilitating the rapid activation of previously inactive components in a
computer system. As the term is employed hercin, a computer system may represent
a stand-alone computer, such as a mainframe system, a server or a workstation. The

computer system may also represent a networked computer comprising a plurality of

11
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CPUs, memory modules, /O devices coupled in a network. The computer system

may be unpartitioned or it may be partitioned into multiple partitions.

The active and inactive components of the computer system may represent
software components and/or hardware components. Any software or hardware
component or group of components that can be selectively activated and/or

deactivated can benefit from the rapid activation techniques disclosed herein.

There is shown in Fig. 1 a rights databasc 104, representing the database in
nonvolatile memory (e.g., semiconductor memory and/or magnetic/optical storage)
for tracking the expected number of inactive components (EN-IC) values and the
pending expected number of inactive components (PEN-IC) values for thrce
exemplary component types: CPUs, cells, and memory. As the term is employed
herein, a ccll is subsystem that may include a processor and memory and may serve as
a building block for larger systems. Although only three types of components are
illustrated in Fig. 1, other softwarc and/or hardware components may also exist, as

stated earlier.

As described above, EN-IC values track the acquired right to the components,
and PEN-IC values track the pending right to thc components. There are however
other ways to track the acquired right and the pending right (such as by tracking the
expected number of active components and the pending expccted number of active

components or other variations thereof).

As shown in rights database 104, the EN-IC values for CPUs, cells, and
memory are 4, 1, and 2GB respectively. The PEN-IC values for CPUs, cells, and
memory are 3, 0, and 0.5GB respectively. In this case, since the PEN-IC values are
less than the EN-IC values, there is an outstanding pending right granted to 1 CPU (4

minus 3), | ccll (1 minus zcro), and 1.5 GB of memory.

To obtain the pending right, a user 108 of computer system 102 would interact
with a portal 110 via a network 112. In the example of Fig. 1, portal 110 represents
an internct website that is operated by the vendor of computer system 102. Through
portal 110, user 108 may furnish the identification data associated with his company,

with computer system 102, and the quantities and types of components desired to be

12
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activated (1 CPU, 1 cell, and 1.5GB of memory in the present example). Codes in
portal 110 may then check with audit system 114 to ascertain whether the request is
valid. The request may be deemed invalid if, for example, the number of components
requested in the pending right rcquest exceeds the number of inactive components
available in computer system 102. The request may also be decmed invalid if fraud or

abuse is detected. This aspect is discussed later herein.

If the request is deemed valid, portal 110 issues a codeword for use to activate
the rcquested components. The codeword is generally one that can be entered into
computer system 102 and understood by computer system 102 as a request to allow
the activation of up to a specific number of components. A single codeword may
cover multiple components if desired. Preferably, the pending right is granted for a
limited amount of time. The codeword may include data that allows computer system

102 to determine the expiration time of the pending right (c.g., a time stamp).

Preferably, the codeword is undecipherable by humans but issued in a format
that can be applied using a conventional data entry method (such as ASCII
characters). Thus, the codeword may be typed in at computer 102 by the user,
selected using a point device by the user, or may be cven entered using the cut-and-
paste method. After entry, the codeword is stored in a codeword database 116 as
shown. Once the codeword is applied to computer system 102, the user may activate

the additional components provisionally granted.

It should be pointed out that portal 110 is not the only mechanism through
which a request for provisional capacity can be made and a codeword can be issued.
The user of computer system 102 (e.g., a system administrator or a user responsible
for the configuration of computer system 102) may employ other communication
mcthods (e.g., phone, PDAs, wireless terminals, facsimilc) to communicate the

request and receive the codeword.

Activation is allowed after the application of the codeword. Upon activation,
for cxample, a control agent 120 of computer system 102 may ascertain the number of
inactive components for each component type (c.g., CPU) per the activation request.
If the resulting number of inactive CPUs is equal to or larger than the EN-IC value of

4 for CPUs, the activation of the requested number of CPUs is allowed. Assuming,

I3
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however, that computer system 102 has a total of 8 CPUs and the acquired right is for
4 CPUs (and therefore the EN-IC value for CPUs is 4 or 8 minus 4). If the user has
requested to activate 5 CPUs (i.e., 1 more than the number of CPUs allowed under the
acquired right), there would be 3 inactive CPUs according to the activation request.

In this case, the EN-IC valuc is greater than the number of inactive CPUs per the
activation request. The system is technically in an exception state since there are
fewer inactive CPUs per the activation request than there should be according to the

acquired right granted.

In this exception state, instead of disallowing the activation request, a further
check is made against the PEN-IC value to see if activation is possible due to a grant
of pending right. If the resulting number of inactive CPUs per the activation request
is greater than or equal to the PEN-IC value for the CPUs, activation is then allowed.
Note that if the pending right grant had expired, the PEN-IC valuc would have been
incremented upon expiration by control agent 120, thereby rendering the expired
pending right grant of no use in activating the additional requested CPU. In the
present example, however, since the PEN-IC value is 3 for the CPUgs, activation is
allowed. On the other hand, if the number of inactive CPUs per the activation request

is less than the PEN-IC value for the CPUs, activation is denied.

Once activated, the components activated under the provisional grant may be
employed by the user until the expiration of the provisional grant. As mentioned
carlier, the duration of the provisional grant may be included in, or derived from, the
codeword. During the time the system operatcs under a provisional grant and/or upon
expiration of the provisional grant, the user is preferably reminded periodically to
arrangc to convert the pending right to an acquired right, e.g., through the purchase

and/or license of additional components.

Upon expiration of the pending right period, any number of corrective actions
may be taken. For example, the components activated under an cxpired pending right
grant may be immediately removed from use. More prcferably, the user is given
reminders in advance of the expiration and/or a grace period upon expiration to allow
the user time to arrange to convert the pending right to an acquired right. In one

cmbodiment, the PEN-IC value is incremented, upon expiration of a pending right

14
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grant, by a value representative of the number of components covercd by the now-
cxpired pending right grant. At the next system reboot, the aforementioned check
against the PEN-IC value may result in a rcfusal to activate components in excess of

the number of components granted under the acquired right.

Note that the situation described above is modificd somewhat if there arc
multiple provisional grants. In such casc, some provisional grants may expirc while
others may remain in effect. By using a universal value (such as PEN-IC)to track the
pending expected number of inactive component, the result is the same in that the user
cannot activate more components than allowed under a combination of acquired right

grant and unexpired pending right grant(s).

Note that Fig. 1 employs the EN-IC values and PEN-IC values to track the
acquired right grant and the pending right grant(s) respectively. As mentioned, other
ways of tracking the number of active (or inactive) components of each component
type are possible. Furthermore, although Fig. 1 shows a partitioned computer systcm
of which two cells 130 and 132 are shown, there is no requirement that the computer

system be partitioned into partitions, or into cells.

Fig. 1 also shows a per partition number of active processors (140), which is
cmployed to track the number of active processors (under both the acquired right and
the pending right) that the user wants to have in a given partition. Since there is only
one partition shown in Fig. 1, only one value, 4, is shown. In this case, the uscr

wishes to have 4 processors active in the single partition of computer system 102.

Fig. 2 shows, in accordance with one embodiment of the present invention, a
flow chart illustrating the steps for activating inactive components in a computer
system. If the user has a need for additional capacity (202), the user may interact with
the portal to receive a provisional license for the pending right to the additional
capacity (204). Once the provisional license is received, the user may apply the
received provisional licensc to the computer system (206). The application of the
provisional license increascs the pending right in accordance with the terms of the
provisional license (208). Further, the licensing terms of the provisional license are

storcd (210) in the computer system in order to, for cxample, determine the cxpiration
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datc of the provisional license and to take action upon expiration if the user has not

converted the pending right to an acquired right.

In block 212, the user can exercise the provisional or pending right as
specified in the provisional license by, for example, activating the additional capacity
granted under the provisional license. The expiration date is tracked, and if the user
obtains acquired right to the additional capacity (block 216), the user would receive
an acquisition license for the additional capacity (2 18). The acquisition license
represents a more permanent arrangement with respect to the additional capacity and
may, for example, involve a transfer of cash, cash equivalent, or other goods or
services to the vendor in exchange for the right to use the additional capacity for a

predetermined period of time or permanently.

The application of the acquisition license to the computer system (220) results
1n an increase to the acquired right and the removal of the provisional license (222).
If the user only purchases acquired right for a portion of the additional capacity
utilized pursuant to a provisional license, the acquired right would be increased only
by the amount of acquired right purchased and only a portion of the provisional

license rights would be removed.

On the other hand, if the provisional license expires before the conversion by
the user to an acquired license (as determined in block 214), the provisional license
would be removed (242) after an applicable grace period (if any) has passed, and any
pending right under the now-removed provisional license would terminate (242 and
244). In one embodiment, the ability to use the additional capacity obtained under the
now-expired provisional license would cease immediately. In another embodiment,
the user may still be able to continue to use the additional capacity until the next
system boot. This latter sccnario may be more preferable as it reduces the risk of

damagc to data.

Fig. 3 shows, in accordance with one specific embodiment of the present
invention, a flow chart illustrating the steps for activating inactive components in a
computer system that offers instant capacity on demand (ICOD) capability. If the
uscr has a nced for additional capacity (302), the user may interact with the portal to

rcceive a provisional license for the pending right to the additional capacity in the
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form of a pending right codeword for the provisional capacity (304). Gencrally
speaking, the user may be required to enter identification information regarding the
customer, the computer system, the amount of additional capacity desired, and the
like. This information may be encapsulated in some format into the pending right

codcword.

Once the pending right codeword is received, the user may apply the pending
right codeword to the computer system (306) using the ICOD software. The
application of the pending right codeword increases the pending right in accordance
with the terms of the provisional license (308). In the example of Fig. 3, the increase
in pending right is accomplished by decrementing the PEN-IC value (308) responsive
to data cncoded in the pending right codeword. Further, the pending right codeword
is stored (310) in the computer system in order to, for example, determine the
expiration datc of the provisional license and to take action upon expiration if the user

has not converted the pending right to an acquired right.

In block 312, the user can cxercise the provisional or pending right as
specified in the provisional license by, for example, activating the additional
components granted under the provisional license. The expiration date is tracked, and
if the user makes a purchase of acquired right to the additional components (block
316), the user would receive an acquisition license for the additional capacity (318),
including an acquisition activation codeword. As mentioned earlier, the acquisition
license represents a more permanent arrangement with respect to the additional
capacity and may, for example, involve a transfer of cash, cash equivalent, or other
goods or services to the vendor in exchange for the right to use the additional capacity

for a predetermined period of time or permanently.

The application of the acquisition codeword to the computer system (320)
results in an increase to the acquired right and the removal of the pending right
codeword (322). In the example of Fig. 3, the acquired right is increased by
decreasing the EN-IC value.

If the pending right codeword expires before the conversion by the user to an
acquircd right (as determined in block 314), the pending right codeword would be
removed (342) after an applicable grace period (if any) has passed, and the PEN-IC
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value would be incremented to reflect the termination of any pending right granted
under the now-removed pending right codeword. As mentioned, the ability to use the
additional capacity obtained under the now-cxpired provisional license can terminate
immediately, or the user may still be allowed to continue to usc the additional

capacity until the next system boot to minimize possible risk to data (344).

Fig. 4 shows, in accordance with onc embodiment, the steps taken by the
systcm upon an attempted activation of components by the user. In block 404, the
user indicates to the computer system a desire to activate a certain number of
components. The system ascertains (406) whether there is sufficient acquired right to
cover the number of components requested. In one embodiment, the test in block 406
involves comparing the EN-IC value with the number of inactive components that
would result from the request. If there is sufficient acquired right (e.g., if the number
of inactive components resulted from the request is equal to or is greater than the EN-

IC value), the activation is allowed (410).

On the other hand, if there is insufficient acquired right (e.g., if the number of
inactive components resulted from the request is less than the EN-IC value), a further
check is made against the pending right granted. If there is sufficient pending right to
cover thc number of components that are not covered by the acquired right (e.g., if the
number of inactive components resulted from the request is equal to or is greater than
the PEN-IC value), activation is allowed, at least until the expiration of the pending
right duration. On the other hand, if there is insufficicnt pending right to cover the
number of components that are not covered by the acquired right (c.g., if the number
of inactive components resulted from the request is less than the PEN-IC value),

activation is not allowed (412).

As can be appreciated from the foregoing, the invention provides
arrangements and techniques for rapidly activating inactive components in a computer
system. The fact that the inactive components can be activated provisionally almost
instantly offers tremendous advantages to users. Since the provisional licensc (such
as the codeword) can be applied for at any time and granted automatically (if
qualified), the provisional capacity can be obtained any time, even at night or on

weekends when the human vendor may be unavailable.
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Further, the additional capacity is provided in a manner that requires little
work on the part of the vendor. In thc embodiment that involves the issuance of a
pending right codeword from the vendor’s portal, almost no work is required of the
vendor to allow the user to provisionally activate inactive components to obtain the
additional capacity on a provisional basis. Upon expiration of the provisional license,
the provisional capacity is automatically removed without further involvement by the
vendor. Of course the vendor can always follow up with sales calls if dcsired but this

arrangement still represents a significant labor saving for vendors.

Further, the invention allows the inactive components to be rapidly activated
without requiring the computer system to be exposed to the potential risks associated
with having an email or internet connectivity facility. Additionally, since the inactive
components can be activated only by obtaining a provisional license (such as a
pending right codeword) from the vendor, accountability is assurcd. The vendor is
made aware of the intent to activate previously inactive components, the identity of
the requesting uscr and/or the computer system involved, and the number of
components requested. The vendor can then track the provisional grants for potential

sales opportunitics and/or potential abuses.

While this invention has been described in terms of several preferred
embodiments, there are alterations, permutations, and equivalents which fall within
the scope of this invention. It should also be noted that there are many alternative
ways of implementing the methods and apparatuses of the present invention. It is
thercfore intended that the following appended claims be interpreted as including all
such alterations, permutations, and equivalents as fall within the true spirit and scope

of the present invention.
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CLAIMS

What is claimed is:

1. A method of activating a previously inactive component in a computer system
(102), comprising:

receiving a request (404) for activating said previously inactive component;

ascertaining (406) whether there exists a first right for activating said
previously inactive component;

if said first right exists, activating (410) said previously inactive component in
accordance with said first right;

if there is no first right for activating said previously inactive componcnt,
ascertaining (408) whether there exists a second right for activating said previously
inactive component, said second right being more restricted than said first right; and

if said second right exists, activating (410) said previously active component

in accordance with said second right.

2. The method of claim 1 wherein said first right is represented by an expected
inactive component variable, said expected in active component variable representing
the number of inactive components having the same type as said inactive component
that should be present in said computer system( 102) to be in compliance with said
first right, said second right is represented by a pending expccted inactive component
variable, said expected inactive component variable representing the number of
inactive componcnts having the same type as said inactive component that should be
present in said computer system to be in compliance with both said first right and said

second right.

3. The method of claim 2 whercin said pending expected inactive component
variable is dccremented (308) by an application of a codeword, said second right
being deemed to exist if a valuc of said pending expected inactive component variable
is smaller than a valuc of said expected inactive component variable in said computer
system, said pending expected inactive component variable and said expected inactive

component variable pertaining to the same component type in said computer system.
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4. The method of claim 3 wherein said codeword is obtained from one of a seller,
a servicing cntity, and a manufacturer of said computer system (102) through a

teleccommunication network portal (304).

5. The method of claim 4 wherein said telecommunication network is an Internet
network (112).
6. The method of claim 3 wherein said second right expires upon cxpiration

(242) of said provisional licensc.

7. The method of claim 3 wherein said value of said pending expected inactive

component variable is incremented (342) when said second right expires.

8. The method of claim 1 wherein said previously inactive component is a CPU

(CPUI-CPUA4).

9. The method of claim 1 wherein said computer system (102) is a partitioned

computer system.
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