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150
SERVER SERVER NUMBER CPU MEMORY | OPERATING
IDENTIFIER TYPE OF SPEED (MEGA- SYSTEM
IDENTIFIER CPUS (MGHZ) BYTES) IDENTIFIER
SERVA ST8 6 400 4096 0S1.
SERVB ST2 4 480 2048 0S6
SERVC ST22 4 500 2048 0S4
SERVD ST21 2 - 500 1024 0S4
SERVE ST22 4 500 1024 0S5
SERVF ST22 4 500 1024 0S5
SERVG ST23 1 1500 1024 0S5
SERVH ST10 12 300 4096 0S1
SERVI ST6 4 400 2048 0Ss1
SERVJ ST1 2 350 1024 0S1
SERVK ST2 4 480 4096 081
FIG. 3
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170
SERVER DESCRIPTION MAX MAX CPU MAX MAX
TYPE CPUS CPU FAMILY RAM /O
IDENTIFIER SPEED (MEGA- | (MB/SEC)
(MGHZ) BYTES)
STH ENTERPRISE 250 2 480 1 4096 200
ST2 ENTERPRISE 450 4 480 1 8192 600
ST3 ENTERPRISE 220 2 400 1 4096 200
ST4 ENTERPRISE 420 4 400 1 8192 200
ST5 ENTERPRISE 3000 8 400 1 8192 30(; -
ST6 ENTERPRISE 3500 8 400 1 8192 300
ST7 ENTERPRISE 4000 | 14 400 1 14336 400
ST8 ENTERPRISE 4500 | 14 400 1 14336 400
ST9 ENTERPRISE 5000 14 400 1 14336 400
ST10 ENTERPRISE 5500 | 14 400 1 14336 400
ST11 ENTERPRISE 6000 | 30 400 1 30720 600
FIG. 4
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202
SERVER OPERATING OPERATING SYSTEM
IDENTIFIER SYSTEM FAMILY
SERV1 SOLARIS 8 11/01 SOLARIS
SERV2 SOLARIS 7 SOLARIS
SERV3 SOLARIS 8 02/02 SOLARIS
SERV4 SOLARIS 2.6 SOLARIS
SERVbS SOLARIS 7 SOLARIS
SERV6 WINDOWS NT 3.51 WINDOWS
SERV7 WINDOWS 2000 SP1 WINDOWS
SERVS WINDOWS NT 4.0 WINDOWS
SERVY WINDOWS NT 4.0 WINDOWS
SERV10 WINDOWS NT 3.51 WINDOWS
SERV11 WINDOWS 2000 SP2 WINDOWS

FIG. 6
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204
SCENARIO
NUMBER | ELEMENT | ELEMENT | ELEMENT | ELEMENT | ELEMENT
1 SERV1 SERV2
2 SERV1 SERV3
3 SERV1 SERV4
4 SERV1 SERV5
5 SERV2 SERV3
6 SERV2 SERV4
7 SERV2 SERV5
8 SERV3 SERV4
9 SERV3 SERV5
10 SERV4 SERV5
11 SERV1 SERV2 SERV3
12 SERV1 SERV2 SERV4
13 SERV1 SERV2 SERV5
14 SERV1 SERV3 SERV4
15 SERV1 SERV3 SERVS
16 SERV1 SERV4 SERV5
17 SERV2 SERV3 SERV4
18 SERV2 SERV3 SERV5
19 SERV2 SERV4 SERV5
20 SERV3 SERV4 SERV5
21 SERV1 SERV2 SERV3 SERV4
22 SERV1 SERV2 SERV3 SERV5
23 SERV1 SERV2 SERV4 SERV5
24 SERV1 SERV3 SERV4 SERV5
25 SERV2 SERV3 SERV4 SERV5
26 SERV1 SERV2 SERV3 SERV4 SERVS
FIG. 8
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207
SYSTEM CPU | MAXIMUM | CPU | MAXIMUM | MAXIMUM | CPU
UNITS | NUMBER | SPEED | AOUNT o) FACTOR
OF (MGHZ) OF (MHZ)
CPUS MEMORY
(MEGA-
BYTES)
ENTERPRISE 250 4,800 2 480 4096 200 20
ENTERPRISE 450 9,600 4 480 8192 600 2.0
ENTERPRISE 220 | 4,000 2 400 4096 200 2.0
ENTERPRISE 420 | 8,000 4 400 8192 200 2.0
ENTERPRISE 3000 16,000 8 400 8192 300 2.0
ENTERPRISE 3500 16,000 8 400 8192 300 20
ENTERPRISE 4000 28,000 14 400 14336 400 2.0
ENTERPRISE 4500 | 28,000 14 400 14336 400 2.0
ENTERPRISE 5000 | 28,000 14 400 14336 400 2.0
ENTERPRISE 5500 | 28,000 14 400 14336 400 2.0
ENTERPRISE 6000 | 60,000 30 400 14336 600 2.0
ENTERPRISE 6500 | 60,000 30 400 14336 600 2.0
ENTERPRISE 10000 | 144,000 64 450 30720 1200 2.0
FIRE 3800 54,000 8 900 65536 600 5.0
FIRE 4800 108,000 16 900 131072 800 5.0
FIRE 4810 108,000 16 900 131072 800 5.0
FIRE 6800 162,000 24 900 196608 1200 5.0
FIRE 15000 480,000 72 900 589824 2400 5.0
FIG.9
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217
SERVER | STORAGE NUMBER MAX MEMORY

(GB) OF CPUS CPU (MB)
SPEED
(MHZ)

SERV2 8 4 480 2048

SERV4 6 2 500 1024

SERV5 12 4 500 1024
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METHODS AND APPARATUS FOR ANALYZING
AN INVENTORY FOR CONSOLIDATION

FIELD OF THE INVENTION

[0001] The present invention relates to a method and
apparatus for analyzing an inventory and, more particularly,
embodiments of the present invention relate to methods,
means, apparatus, and computer program code for analyzing
potential consolidations to elements in an inventory of a
computer or communications system or network.

BACKGROUND OF THE INVENTION

[0002] Given rapid technical advancements for hardware
and software and growth in user and application growth for
resources connected to networks, it is common for computer
and communication systems to grow, require upgrades or
new equipment, develop new requirements, etc. over time.
In a complex computer or communication system, deter-
mining the best way to consolidate or migrate a computer or
communication system is difficult to determine. In addition,
different technical solutions may create different financial
results and so both financial and technical factors should be
taken into account when determining a change or migration
of a computer or communications system.

[0003] Unfortunately, tools do not exist that permit an
in-depth financial and technical analysis of potential migra-
tions or consolidations of a computer or communications
system. It would be advantageous to provide a method and
apparatus that overcame the drawbacks of the prior art. In
particular, it would be desirable to provide a system, meth-
ods, apparatus, means and computer code that allowed
detailed analysis of an existing computer or communications
system to evaluate potential changes to the computer or
communications system.

SUMMARY OF THE INVENTION

[0004] Embodiments of the present invention provide a
system, method, apparatus, means, and computer program
code for evaluating potential changes to a computer or
communications system. In some embodiments, different
types of analysis may occur. For example, an analysis may
involve the partial or total consolidation of one or more
servers in a computer system. The analysis may start by
determining an inventory of the computer system to deter-
mine “like” elements and determining potential scenarios
that use different combinations of the like elements. From
these scenarios, different possible configurations that con-
solidate some or all of two or more of servers in the system
are determined and financial models or other information
determined for the different configurations. The different
configurations can then be ranked or reported in accordance
with one or more designated factors or other criteria.

[0005] Additional objects, advantages, and novel features
of the invention shall be set forth in part in the description
that follows, and in part will become apparent to those
skilled in the art upon examination of the following or may
be learned by the practice of the invention.

[0006] According to embodiments of the present inven-
tion, a method for facilitating consolation of an inventory of
elements may include determining a plurality of sets of like
elements from an inventory of elements; determining, for at
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least one of the plurality of sets of like elements, a plurality
of potential scenarios, wherein each of the plurality of
potential scenarios includes at least two of the like elements;
determining, for at least one of the plurality of potential
scenarios, a plurality of potential configurations, wherein
each of the plurality of potential configurations represents a
consolidation of at least two of the like elements; and
providing information regarding at least one of the plurality
of potential configurations. In some other embodiments, a
method for facilitating analysis of an inventory of elements
for consolidation may include determining an inventory of
elements; determining a plurality of sets of like elements
from the inventory of elements; determining, for at least one
of the plurality of sets of like elements, a plurality of
potential scenarios, wherein each of the plurality of potential
scenarios includes at least to of the like elements; determin-
ing, for at least one of the plurality of potential scenarios, a
plurality of potential configurations, wherein each of the
plurality of potential configurations represents a consolida-
tion of at least two of the like elements; and conducting a
financial analysis of at least one of the plurality of potential
configurations. In some additional embodiments, a method
for facilitating analysis of an inventory of elements may
include determining an inventory of elements; determining
a plurality of sets of like elements from the inventory of
elements; determining, for each of the set of like elements in
the plurality of sets of like elements, a plurality of potential
scenarios, wherein each of the plurality of potential sce-
narios includes at least to of the like elements; determining,
for each scenario in the plurality of potential scenarios, a
plurality of potential configurations, wherein each of the
plurality of potential configurations represents a consolida-
tion of at least two of the like elements; and conducting a
financial analysis of each of the plurality of potential con-
figurations.

[0007] According to embodiments of the present inven-
tion, a system for facilitating analysis of an inventory of
elements may include a memory; a communication port; and
a processor connected to the memory and the communica-
tion port, the processor being operative to determine a
plurality of sets of like elements from an inventory of
elements; determine, for at least one of the plurality of sets
of like elements, a plurality of potential scenarios, wherein
each of the plurality of potential scenarios includes at least
two of the like elements; determine, for at least one of the
plurality of potential scenarios, a plurality of potential
configurations, wherein each of the plurality of potential
configurations represents a consolidation of at least two of
the like elements; and provide information regarding at least
one of the plurality of potential configurations. In some other
embodiments, a system for facilitating analysis of an inven-
tory of elements may include a memory; a communication
port; and a processor connected to the memory and the
communication port, the processor being operative to deter-
mine an inventory of elements; determine a plurality of sets
of like elements from the inventory of elements; determine,
for at least one of the plurality of sets of like elements, a
plurality of potential scenarios, wherein each of the plurality
of potential scenarios includes at least to of the like ele-
ments; determine, for at least one of the plurality of potential
scenarios, a plurality of potential configurations, wherein
each of the plurality of potential configurations represents a
consolidation of at least two of the like elements; and
conduct a financial analysis of at least one of the plurality of
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potential configurations. In some addition embodiments, a
system for facilitating analysis of an inventory of elements
may include a memory; a communication port; and a pro-
cessor connected to the memory and the communication
port, the processor being operative to determine an inven-
tory of elements; determine a plurality of sets of like
elements from the inventory of elements; determine, for
each of the set of like elements in the plurality of sets of like
elements, a plurality of potential scenarios, wherein each of
the plurality of potential scenarios includes at least to of the
like elements; determining, for each scenario in the plurality
of potential scenarios, a plurality of potential configurations,
wherein each of the plurality of potential configurations
represents a consolidation of at least two of the like ele-
ments; and conduct a financial analysis of each of the
plurality of potential configurations.

[0008] According to embodiments of the present inven-
tion, a computer program product in a computer readable
medium for facilitating analysis of an inventory of elements
may include first instructions for identifying a plurality of
sets of like elements from an inventory of elements; second
instructions for identifying, for at least one of the plurality
of sets of like elements, a plurality of potential scenarios,
wherein each of the plurality of potential scenarios includes
at least two of the like elements; third instructions for
identifying, for at least one of the plurality of potential
scenarios, a plurality of potential configurations, wherein
each of the plurality of potential configurations represents a
consolidation of at least two of the like elements; and fourth
instructions for sending information regarding at least one of
the plurality of potential configurations. In some other
embodiments, a computer program product in a computer
readable medium for facilitating analysis of an inventory of
elements may include first instructions for identifying an
inventory of elements; second instructions for identifying a
plurality of sets of like elements from the inventory of
elements; third instructions for identifying, for at least one
of the plurality of sets of like elements, a plurality of
potential scenarios, wherein each of the plurality of potential
scenarios includes at least to of the like elements; fourth
instructions for identifying, for at least one of the plurality
of potential scenarios, a plurality of potential configurations,
wherein each of the plurality of potential configurations
represents a consolidation of at least two of the like ele-
ments; and fifth instructions for determining a financial
analysis of at least one of the plurality of potential configu-
rations. In some additional embodiments, a computer pro-
gram product in a computer readable medium for facilitating
analysis of an inventory of elements may include first
instructions for identifying an inventory of elements; second
instructions for identifying a plurality of sets of like ele-
ments from the inventory of elements; third instructions for
identifying, for each of the set of like elements in the
plurality of sets of like elements, a plurality of potential
scenarios, wherein each of the plurality of potential sce-
narios includes at least to of the like elements; fourth
instructions for identifying, for each scenario in the plurality
of potential scenarios, a plurality of potential configurations,
wherein each of the plurality of potential configurations
represents a consolidation of at least two of the like ele-
ments; and fifth instructions for determining a financial
analysis of each of the plurality of potential configurations.

[0009] According to embodiments of the present inven-
tion, an apparatus for consolidation may include means for
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identifying a plurality of sets of like elements from an
inventory of elements; means for identifying, for at least one
of the plurality of sets of like elements, a plurality of
potential scenarios, wherein each of the plurality of potential
scenarios includes at least two of the like elements; means
for identifying, for at least one of the plurality of potential
scenarios, a plurality of potential configurations, wherein
each of the plurality of potential configurations represents a
consolidation of at least two of the like elements; and means
for sending information regarding at least one of the plu-
rality of potential configurations. In some other embodi-
ments, an apparatus for facilitating analysis of an inventory
of elements may include means for identifying an inventory
of elements; means for identifying a plurality of sets of like
elements from the inventory of elements; means for identi-
fying, for at least one of the plurality of sets of like elements,
a plurality of potential scenarios, wherein each of the
plurality of potential scenarios includes at least to of the like
elements; means for identifying, for at least one of the
plurality of potential scenarios, a plurality of potential
configurations, wherein each of the plurality of potential
configurations represents a consolidation of at least two of
the like elements; and means for determining a financial
analysis of at least one of the plurality of potential configu-
rations. In some additional embodiments, an apparatus for
facilitating analysis of an inventory of elements may include
means for identifying an inventory of elements; means for
identifying a plurality of sets of like elements from the
inventory of elements; means for identifying, for each of the
set of like elements in the plurality of sets of like elements,
a plurality of potential scenarios, wherein each of the
plurality of potential scenarios includes at least to of the like
elements; means for identifying, for each scenario in the
plurality of potential scenarios, a plurality of potential
configurations, wherein each of the plurality of potential
configurations represents a consolidation of at least two of
the like elements; and means for determining a financial
analysis of each of the plurality of potential configurations.

[0010] With these and other advantages and features of the
invention that will become hereinafter apparent, the nature
of the invention may be more clearly understood by refer-
ence to the following detailed description of the invention,
the appended claims and to the several drawings attached
herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are incorpo-
rated in and form a part of the specification, illustrate the
preferred embodiments of the present invention, and
together with the descriptions serve to explain the principles
of the invention.

[0012] FIG. 1 is a block diagram of system components
for an embodiment of an apparatus usable with the methods
of the present invention;

[0013] FIG. 2 is a flowchart of a first embodiment of a
method in accordance with the present invention;

[0014] FIG. 3 is a table showing a representative inven-
tory that may result from the determine inventory step of
FIG. 2;

[0015] FIG. 4 is a table showing representative informa-
tion regarding the servers listed in the inventory table of
FIG. 3;
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[0016] FIG. 5is a flowchart further describing the conduct
analysis step of FIG. 2;

[0017] FIG. 6 is a table showing representative operating
systems and operating system families for a collection of
servers;

[0018] FIG. 7 is a table showing representative groupings
of like elements based on the table of FIG. 6;

[0019] FIG. 8 is a table showing representative scenarios
generated from the table of FIG. 7;

[0020] FIG. 9 is a table showing potential systems that
may support a scenario being analyzed in accordance with
the method of FIG. 5;

[0021] FIG. 10 is a table showing components used in one
of the scenarios of FIG. 8; and.

[0022] FIG. 11 is a block diagram of components for an
embodiment of a server of FIG. 1;

[0023] FIG. 12 is an illustration of a representative inter-
face that may be used in some embodiments of the present
invention;

[0024] FIG. 13 is another illustration of a representative
interface that may be used in some embodiments of the
present invention;

[0025] FIG. 14 is another illustration of a representative
interface that may be used in some embodiments of the
present invention;

[0026] FIG. 15 is another illustration of a representative
interface that may be used in some embodiments of the
present invention; and

[0027] FIG. 16 is another illustration of a representative
interface that may be used in some embodiments of the
present invention.

DETAILED DESCRIPTION

[0028] Applicants have recognized that there is a market
opportunity for systems, means and methods that allow of
facilitate the evaluation or analysis of a designated infra-
structure or system and the development and analysis of
alternative configuration scenarios. For example, the results
of an evaluation of a company’s network configuration
might indicate potential savings resulting from a partial or
full server consolidation. The methods and apparatus of the
present invention allow analysis for many different kinds of
consolidations or reconfigurations including, but not limited
to, total, partial or system consolidation of servers; recon-
figuration of telephony systems; reconfiguration or consoli-
dation of a storage area network. These and other features
will be discussed in further detail below, by describing a
system, individual devices, and processes according to
embodiments of the invention.

[0029] System

[0030] Now referring to FIG. 1, an apparatus or system
100 usable with the methods disclosed herein is illustrated.
The apparatus 100 may include one or more servers, con-
trollers or other devices 102 that communicate directly or
indirectly with one or more organization devices 104,
resources (e.g., database server) 106 and/or user devices via
a computer, data, or communications network 110
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[0031] Insome embodiments, the server 102 can comprise
a single device or computer, a networked set or group of
devices or computers, a workstation, etc. In some embodi-
ments, a server 102 also may function as a database server
and/or as a web site hosting device. The use, configuration
and operation of the server 102 will be discussed in more
detail below.

[0032] The user or client devices 108 preferably allow
entities to interact with the server 102 and the remainder of
the apparatus 100. The user devices 108 also may enable a
user to access Web sites, software, databases, etc. hosted or
operated by the servers 102. If desired, the user devices 108
also may be connected to or otherwise in communication
with other devices. Possible user devices include a personal
computer, portable computer, mobile or fixed user station,
workstation, network terminal or server, cellular telephone,
kiosk, dumb terminal, personal digital assistant, etc. In some
embodiments, information regarding one or more users
and/or one or more user devices may be stored in, or
accessed from, a user information database and/or a user
device information database.

[0033] The organization device 104 may be a form of user
device 108 or be similar to the server 102. A organization
device 104, or a person using the organization device 104,
may allow access to the server 102 for implementation of the
methods of the present invention, as will be discussed in
more detail below.

[0034] The resource 106 may be or include a database,
expert system, knowledgebase, log, etc. that contains infor-
mation usable by the server 102 to implement the methods
of the present invention, as will be discussed in more detail
below. For example, the resource 106 may be used to store
hardware and/or software information for potential configu-
rations of equipment or devices that may be evaluated by the
server 102. In some embodiments, the resource may be part
of the server 102.

[0035] Many different types of implementations or hard-
ware configurations can be used in the system 100 and with
the methods disclosed herein and the methods disclosed
herein are not limited to any specific hardware configuration
for the system 200 or any of its components.

[0036] The communications network 110 might be or
include the Internet, the World Wide Web, or some other
public or private computer, cable, telephone, client/server,
peer-to-peer, or communications network or intranet, as will
be described in further detail below. The communications
network 110 illustrated in FIG. 1 is meant only to be
generally representative of cable, computer, telephone, peer-
to-peer or other communication networks for purposes of
elaboration and explanation of the present invention and
other devices, networks, etc. may be connected to or form
part of the communications network 110 without departing
from the scope of the present invention. The communica-
tions network 110 also can include other public and/or
private wide area networks, local area networks, wireless
networks, data communication-networks or connections,
intranets, routers, satellite links, microwave links, cellular or
telephone networks, radio links, fiber optic transmission
lines, ISDN lines, T1 lines, DSL, etc. In some embodiments,
a user device 108 may be connected directly to the server
102 without departing from the scope of the present inven-
tion. Moreover, as used herein, communications include
those enabled by wired or wireless technology.
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[0037] The devices shown in FIG. 1 need not be in
constant communication. For example, a user device 108
may communicate with a server 102 only when such com-
munication is appropriate or necessary.

[0038] In some embodiments, the server 102 may imple-
ment one or more of the methods described herein. More
specifically, a user wanting to conduct an analysis of a
computer or communication system may access the server
102 from a user device 108. The server may provide
interfaces, a Web site, or software that allows the user to
provide information regarding the computer or communica-
tion system to be analyzed, the type of analysis the user
wishes to conduct, etc. In some embodiments, the interface
may be provided via a browser or other software operating
on a user device 108 or via a Web site.

[0039] Upon conducting the analysis, the server 102 may
provide reports or other results of the analysis via the
interfaces, Web site or other software. Alternatively, the
server 102 may provide the reports or other results in or as
part of an electronic communication or transmission (e.g.,
email message, instant message, XML or FTP transmission).

[0040] Process Description

[0041] Reference is now made to FIG. 2, where a flow
chart 120 is shown which represents the operation of a first
embodiment of the present invention. The particular
arrangement of elements in the flow chart 120 is not meant
to imply a fixed order to the steps; embodiments of the
present invention can be practiced in any order that is
practicable. In some embodiments, some or all of the steps
of the method 120 may be performed or completed by the
server 102 or by a user device 108, as will be discussed in
more detail below.

[0042] Processing begins at a step 122 during which an
analysis to be conducted is determined. For example, in
some embodiments, analysis of potential options for a total,
partial or system level consolidation of multiple servers may
be desired.

[0043] In general, in a total server consolidation, each
server being consolidated in a scenario preferably is iden-
tical. In more practical terms, this means that each server
preferably has the same application software loads (or be
able to support the same loads), the same operating system
loads (or, as before, be upgradeable to the same loads), and
the same hardware architecture as the other servers. Typi-
cally, in a total server consolidation, applications loaded on
to the servers in a particular configuration are consolidated
into a single operating system image running a single
instance of the application software.

[0044] In general, in a partial server consolidation, servers
in a scenario preferably are running the same operating
system loads, and the same hardware architecture, but the
applications operating on the servers may be different. In
this model, multiple applications are “merged” into a single
instance of the operating system, but the different applica-
tions are retained as independent processes running on the
operating system. For example, in a total server consolida-
tion, five Oracle™ 8.1.7 servers may be consolidated into a
single server running a single instance of the Oracle™
software. In a partial server consolidation, the same five
servers can be consolidated into a single server, but there
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may be five separate instances of the Oracle™ software
operating on the server as opposed to a single instance.

[0045] In general, in a box or system consolidation, the
different servers in a scenario are merged into a single
unifying box, but each server in the consolidation retains its
same operating system load and its same application load. In
this model, for example, the five Oracle™ servers used in
the above example would still be running five different
instances of the operating system, and would have five
different instances of the operating system. Only the hard-
ware is shared. This functionality may only be supported on
certain hardware platforms and certain levels of hardware.
For example, on Sun Microsystems’s Enterprise™ 10000
and 15000 platforms, and on some technology from the IBM
Corporation.

[0046] As another example of a type of analysis, analysis
of potential options for an IP (internet protocol) telephony
upgrade may be desired. In a typical IP telephony upgrade
analysis, a customer’s phone configuration may be analyzed
and matching against or compared to one or more equivalent
IP telephony systems. In many implementations of an IP
telephony upgrade analysis of a customer, the customer may
have only a single telephone system at a single location, so
there may not be different hardware/software configurations
to analyze. Instead, the analysis may look at different
features (e.g.,,caller ID, voice mail, conference calling)
provided to or at different aspects of the customer’s tele-
phone system.

[0047] As another example of a type of analysis, analysis
of potential options for a storage consolidation may be
desired. In a typical storage consolidation analysis, combi-
natorial groups of servers may be taken and the ability to
move their storage into a SAN (storage area network)
environment analyzed. In order to provide this capability,
there may be requirements, such as, for example: (i)
adequate storage; (ii) sufficient performance for that storage;
(iii) adequate and sufficient SAN capacity between the
servers in the scenario and the storage; and (iv) the storage
must support any required feature sets (e.g., RAID-5, mir-
roring, etc.). Similar to a server consolidation analysis, the
storage consolidation analysis may take various servers in a
configuration, build different combinations of systems, and
find the configuration that will (if possible) support any
designated requirements.

[0048] There are many ways in which the step 122 may be
implemented or conducted. For example, in some embodi-
ments, a person using the user device 108 may access the
server 102. The server 102 may provide a Web page or other
interface or dashboard that may allow the person to select
from a menu which type of analysis the person desires to
conduct. As another example, software operating on the user
device 108 may allow the user to select or indicate a type of
analysis to be conducted.

[0049] In some embodiments of the method 120, the step
122 may not be needed and may be considered optional. For
example, in some embodiments client or server based soft-
ware implementing the method 100 may allow only one type
of analysis (e.g., total server consolidation) to be conducted.
Thus, the step 122 may not be needed in such a situation.

[0050] During a step 124, an inventory is determined for
the analysis determined during the step 122. For example, if
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a server consolidation is to be conducted for a given infra-
structure or scenario, determining an inventory may include
obtaining information regarding the hardware and software
configurations for all of the servers in the scenario. For
example, now referring to FIG. 3, a table 150 provides a
representative inventory that may be determined during the
step 124. The results of the inventory include eight servers
identified as SERVA, SERVB, SERVC, SERVD, SERVE,
SERVE, SERVG, SERVH, SERVI, SERVIJ, and SERVK,
each of which has an associated server type identifier,
current number of central processing units (CPUs), memory
in megabytes, and an identifier associated with an installed
operating system. Each of the CPUs operating on a server
also may have an associated CPU speed. In some embodi-
ments, the inventory table 150 may be stored in a database.
Alternatively, in some embodiments, the server 102 or other
device conducting the step 124 may receive or access a file,
record or table that contains the inventory information. In
some embodiments, the step 124 may occur prior to the step
122.

[0051] The table 150 may be provided via or as part of an
interface that allows a user to enter inventory information.
For example, the server 102 may operate a Web site that
allows a user to populate or otherwise provide the informa-
tion in the table 150. As another example, software operating
on a user device 108 may allow the user to enter or provide
information for the inventory. In some embodiments, an
interface may prompt or query a user to provide the inven-
tory information. In addition, an interface may request
additional information regarding some or all of the equip-
ment information entered by a user. For example, the
interface may request, or prompt the user to provide, infor-
mation regarding location of pieces of equipment, details
regarding connections or bandwidth requirements or capa-
bilities between pieces of equipment, information regarding
applications and other software operating on pieces of
equipment, the purchase or lease date and price of pieces of
equipment, the maintenance and support costs, fees or
requirements associated with pieces of equipment, feature
sets provided by pieces of equipment, vendors of pieces of
equipment, etc. In some embodiments, servers or other
equipment may be consolidated only if they are in the same
location.

[0052] As illustrated in the table 150, the server identified
as SERVA has an associated server type ST8, six CPUs (each
of which operates at four hundred megahertz), 4,096 mega-
bytes of memory, and is using the operating system having
the operating system identifier “OS1”.

[0053] A server type identifier for a server may be an
indication of the model, manufacturer, etc. of the server. An
operating system identifier may be an indication of the
particular operating system (e.g., Windows NT™ operating
system) currently operating on the server. In some embodi-
ments, information regarding server types and operating
systems may be stored in a knowledgebase or other resource
(e.g., the resource 106) for use during the method 120. For
example, now referring to FIG. 4, a table 170 is illustrated
that may be used in a knowledgebase to maintain informa-
tion regarding server types. Note that for purposes of brevity
in the table 170, not all of the server types used in the table
150 are described in the table 170. As illustrated in the table
170, a server type may have or support an associated
description, a maximum number of CPUs (each having a
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maximum CPU speed in megahertz) that can be installed, an
associated CPU family, a maximum amount of RAM in
megabytes that can be used, and a maximum [/0 of band-
width in megahertz. A CPU family is a class of processor
whose members are compatible with each other. For
example, in the Pentium III™ processor line from the Intel
Corporation, there were a number of different revisions and
versions, but all were essentially the same processor. These
different revisions and versions of the processor line would
be considered a single CPU family. On the other hand, an
Intel Pentium IV™ processor has different characteristics
than an Intel Pentium III™ processor, and so it would be a
separate family. In some embodiments, an interface pro-
vided or displayed to a user may allow the user to access,
view, or enter information into the table 170 or a similar
table.

[0054] In some embodiments, a knowledgebase or other
information resource may store information regarding oper-
ating systems in a similar manner to the table 170. For
example, information stored in the knowledgebase regarding
operating systems may include what versions of the oper-
ating system are available, and an interoperability matrix
describing which versions of the operating system can be
upgraded from and to.

[0055] As another example, if an IP telephony upgrade is
to be conducted for a given infrastructure or scenario,
determining an inventory may include obtaining information
regarding the number and locations of telephones or hand-
sets in the scenario, the features provided for or at each of
the telephones, the lease or purchase date of the telephones,
the lease or purchase prices of the telephones, the number of
trunk lines and tie lines, number of voice mail ports,
conferencing features, etc. A Web site or other software
interface may be used to allow a user to enter or provide
information regarding the inventory information for the IP
telephony upgrade. Alternatively, the server 102 or other
device conducting the step 124 may receive, retrieve or
access a file or record that contains the inventory informa-
tion.

[0056] As another example, if a storage consolidation is to
be conducted for a given infrastructure or scenario, deter-
mining an inventory may include obtaining information
regarding storage provided by different servers, performance
requirements of capabilities for storage provided by different
servers, feature sets provided by different servers, RAID
levels that may be available, replication, backup features,
disaster recovery capabilities, etc. A Web site or other
software interface may be used to allow a user to enter or
provide information regarding the inventory information for
the storage consolidation. Alternatively, the server 102 or
other device conducting the step 124 may receive, retrieve
or access a file or record that contains the inventory infor-
mation.

[0057] There are many ways in which the step 124 may be
implemented or conducted. For example, in some embodi-
ments, a person using the user device 108 may access the
server 102. The server 102 may provide a web page or other
interface or dashboard that may allow the person to enter or
provide information regarding an inventory for a scenario.
Alternatively, the server 102 may receive in a communica-
tion (e.g., email, FTP transmission, XML transmission) or
retrieve the inventory information from a user device 108,
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the organization device 104, or some other device or data-
base. As another example, software operating on the user
device 108 may allow the user to enter inventory informa-
tion. The user device 108 may conduct the remainder of the
method 120 or provide the inventory information to another
device (e.g., the server 102) so that the other device can
conduct the remainder of the method 120.

[0058] During a step 126, the analysis determined during
the step 126 is conducted with regard to the inventory
determined during the step 124. Potential implementations
of the step 126 will be discussed in more detail below.

[0059] During a step 128, the results of the analysis
conducted during the step 126 is reported or otherwise
provided. For example, results of the analysis may be
provided via a Web site or interface, emailed or otherwise
transmitted to one or more parties or devices, stored in a
database, etc. As another example, a Web site or interface
may allow a user to select or view one or more reports
resulting from an analysis of an inventory. In some embodi-
ments, results or reports regarding an analysis may include
configuration diagrams showing the proposed configuration,
ROI (return on investment) cost worksheets with the various
costs involved broken out month by month, and utilization
graphs showing the utilizations of various aspects of each
individual member of the analysis.

[0060] Reference is now made to FIG. 5, where a flow
chart is shown which represents a potential operation of the
step 126 of the method 100. For purposes of discussion, but
not limitation, the steps illustrated in FIG. 5 will be assumed
to be conducted by the server 102.

[0061] Processing begins at a step 200 during which “like”
elements are determined for the inventory determined during
the step 124. In some embodiments, the method 100, the step
126 or the step 200 may include defining or determining
what constitutes “like” elements in regard to the analysis
determined during the step 122.

[0062] The definition of what constitutes a like element
may vary for different analyses that may be conducted for a
given inventory. For example, in a total server consolidation,
like elements may be considered to as servers that have the
same or similar “hardware architecture”, the same operating
system version (or are able to upgraded to the appropriate
operating system version), and the same installed applica-
tions and versions (or are able to upgrade to the appropriate
applications and their versions). In some embodiments of a
total server consolidation, two servers may be considered
“like” if they have the same operating system family even if
they have different operating systems, as will be discussed
in more detail below.

[0063] In a partial server consolidation, like elements are
servers that have the same hardware architecture and the
same operating system version (or be able to upgrade to the
appropriate operating system version). Thus, unlike in a total
server consolidation, the applications and versions operating
on different servers may be different, even though the
servers are considered “like” for purposes of the partial
server consolidation. In a system or box consolidation, like
elements are servers that have the same hardware architec-
ture although operating system versions and applications
may be different.

[0064] As another example of like elements, in an IP
telephony upgrade analysis, two elements may be consid-
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ered to be “like” if they provide (at a minimum) the same
level of services and capabilities that are currently in place
or unlike if they do not.

[0065] In a storage consolidation analysis, two elements
may be considered to be “like” if they provide a similar level
of functionality (not capacity or utilization, but functional-
ity—i.e. the RAID level, replication, etc.) or unlike if there
are capabilities that the two elements do not share.

[0066] During a step 201, for a set of like elements
determined during the step 200, one or more scenarios are
generated or otherwise identified. In some embodiments,
scenarios may be generated using a combinatorial algorithm
or other process. For example, a group of like elements may
include servers A, B, C and D. Thus, in a total server
consolidation the scenario ABCD may represent or indicate
that these elements can be combined into a single “inte-
grated entity” running a single instance of the operating
system with a single instance of the application in question
while in a partial server consolidation the scenario ABCD
may represent or indicate that these systems can be physi-
cally consolidated, but the unlike elements must be retained
(e.g., two dissimilar applications).

[0067] Inastorage consolidation, the elements A, B, C and
D may represent storage requirements that share similar
features. Identifying scenarios may include identifying
every possible combination of the elements that has two or
more elements. For example, the group of like elements
ABCD can form the distinct combinations: AB, AC, AD,
ABC, ABD, ACD, ABCD, BC, BD, BCD, and CD where the
order of elements is not important (e.g., the group ABC is the
same as the groups CBA, CAB, ACB, BCA and BAC). In
some embodiments, a recursive function may be used to
generate scenario combinations for a given set of like
elements.

[0068] As one example of identifying scenarios in a total
server consolidation, assume that eleven servers SERV1,
SERV2, SERV3, SERV4, SERVS5, SERV6, SERV7, SERVS,
SERVY, SERV10, and SERV11 have the same or similar
hardware configurations. In addition, each of the eleven
servers has an operating system and belongs to an associated
operating system family as illustrated in table 202 in FIG.
6. For purposes of this example, a like element may be
defined as having the same operating system family as
another element, but potentially different operating system
“steppings”. For example, a server using the Solaris 7™
operating system and a server using the Solaris 8™ operat-
ing system would be close enough to be “like” but a machine
using the Windows NT™ operating system would not. Thus,
an operating system family is a collection of “like” typed
operating systems that are upgradeable among themselves.

[0069] Now referring to FIG. 7, scenarios of like elements
from the information in FIG. 6 can be established. As
illustrated in table 203FIG. 7, the servers SERV1, SERV2,
SERV3, SERV4 and SERVS comprise one set of like ele-
ments while the servers SERV6, SERV7, SERVS, SERVY,
SERV10 and SERV11 comprise another set of like elements.

[0070] Once a group of like elements is identified, com-
binations of two or more different elements in the group can
be created to generate scenarios. For example, now referring
to FIG. 8, the twenty-six possible scenarios for the first
group of like elements in table 204 of FIG. 7 (e.g., the
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Solaris™ operating system family) are illustrated. Scenario
one includes the servers SERV1 and SERV2, scenario two
includes the servers SERV1 and SERV3, etc.

[0071] During a step 205, the scenario determined during
the step 201 is evaluated to determine if it is possible. In
some embodiments, a resource, expert system or knowledge
base (e.g., the resource 106) may be consulted, accessed or
queried to identify or determine a possible scenario. For
example, the resource 106 may store information regarding
known incompatibilities and/or known compatibilities of
like elements. As one example of an impossible scenario,
two or more servers may include applications that may be
incompatible and, as a result, cannot be operating or
installed on the same server.

[0072] Assuming that a scenario determined during the
step 201 is not considered possible, the method moves to a
step 206 during which it is determined whether or not
additional scenarios exist for the collection of like elements
determined during the step 200. If another scenario exists,
the method returns to the step 201. If no additional scenarios
exist for the like elements determined during the step 200,
the method may end or return back to the step 200 to
determine another set of like elements for the inventory
determined during the step 124.

[0073] In some embodiments, a process may be used to
determine if a scenario is possible by attempting to create
one or more potential configurations for the scenario. If a
potential configuration for the scenario can be created, then
the scenario is considered to be possible. If a configuration
cannot be created for the scenario, the scenario is considered
to not be possible.

[0074] For purposes of discussion of a potential example
in a total server consolidation, scenario 19 from table 204 in
FIG. 8 will be analyzed to determine if it is possible.
Scenario 19 includes the servers identified as SERV2,
SERV4 and SERVS. In order to construct a configuration for
scenario 19, or to determine if a configuration is possible for
the scenario 19, information regarding the processing,
memory and storage I/O capabilities of the servers SERV2,
SERV4 and SERVS may be used. Such information may be
determined as part of the inventory determined during the
step 124.

[0075] For purposes of the present example, the server
SERV2 is assumed to have four CPUs, each of which
operates at 480 megahertz. The server SERV4 is assumed to
have two CPUs, each of which operates at 500 megahertz.
The server SERVS is assumed to have four CPUs, each of
which operates at 500 megahertz. In addition, the server
SERV2 is assumed to have 2048 megabytes of memory, the
server SERV4 is assumed to have 1024 megabytes of
memory, and the SERVS is assumed to have 1024 mega-
bytes of memory. Furthermore, In addition, the server
SERV2 is assumed to have 2048 megabytes of memory, the
server SERV4 is assumed to have 1024 megabytes of
memory, and the SERVS is assumed to have 1024 mega-
bytes of memory. In addition, each of the servers SERV2,
SERV4, and SERVS5 is assumed to have or need one hundred
megabytes per second of bandwidth.

[0076] In some embodiments, in addition to the informa-
tion above, each of the servers SERV2, SERV4, and SERVS
may have an associated CPU factor. A CPU factor may be
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used to equate performance among similar but not identical
CPUs. For example, an Intel Pentium III™ processor has
approximately fifty percent more processing capability than
a similar speed Intel Pentium II™ processor. For purposes of
the present example, the processors for the server SERV2
will be considered to be a Sun UltraSparc II™ processors
which have a CPU factor of five and the processors for the
servers SERV4 and SERVS will be considered to be Sun
UltraSparc II™ processors which have CPU factor of 7.5. In
some embodiments, information regarding CPU factor for a
processor or CPU may be stored in or retrieved from a
database (e.g., the resource 106).

[0077] In order to determine the processing requirements
for a potential configuration for the scenario that includes
the servers SERV2, SERV4, and SERVS5, a number of
processing units required for each of the servers may be
determined. A number of processing units required for each
server can be determined by multiplying the server’s number
of processors times its CPU speed times its CPU factor.
Thus, the processing requirement for the server SERV2 is
9,600 processing units (e.g., 9,600=4x480x5), the process-
ing requirement for the server SERV4 is 7,500 processing
units (e.g., 7,500=2x500x7.5), and the processing require-
ment for the server SERVS is 15,000 processing units (e.g.,
15,000=4x500x7.5). Thus, the total CPU processing
requirements for a consolidation of the servers SERV2,
SERV4, and SERVS is 32,100 (e.g., 32,100=9,600+7,500+
15,000). In some embodiments, the CPU processing require-
ment may be modified by permitting a specified level of
utilization for CPU processing. For example, if SERV2 is
only utilizing thirty percent of its total CPU processing
capabilities, then only thirty percent of the total processing
units are used in calculating the total. This ensures that the
total processing units calculated are the number of units
actually needed to accomplish the same level of work, and
not the number of units that the original platform could
theoretically produce. A user may be requested, queried, or
prompted to provide utilization information for different
servers or other pieces of equipment in order to generate
scenarios and configurations. If the user does not provide
such utilization information or such user information is not
otherwise available, the utilization percentage for a server or
other piece of equipment may be assumed to be at a
designated level (e.g., one hundred percent).

[0078] In order to determine the memory requirement for
a consolidation of the servers SERV2, SERV4, and SERVS5,
the memory requirements of the individual servers are
totaled. Thus, the memory requirement for a consolidation
of the servers SERV2, SERV4, and SERVS is 4096 mega-
bytes (e.g., 4096=2048+1024+1024).

[0079] In order to determine the storage I/O requirement
for a consolidation of the servers SERV2, SERV4, and
SERVS, the storage I/O requirements of the individual
servers are totaled. Thus, the storage requirement for a
consolidation of the servers SERV2, SERV4, and SERVS is
300 megabytes per second of bandwidth (e.g., 300=100+
100+100). In some embodiments, the storage I/O require-
ment may be modified by permitting a specified level of
utilization for actual bandwidth required processing. For
example, as was the case above, the actual bandwidth
required for each platform is considered, not the total
theoretical requirement. Therefore, the server SERV2 may
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have one hundred megabytes per second of theoretical
bandwidth, but is actually only utilizing twenty percent of
the bandwidth.

[0080] As determined by this example, the requirements
for a consolidation of the servers SERV2, SERV4 and
SERVS are 32,100 units of processing, 4096 megabytes of
memory, and 300 megabytes per second of bandwidth.

[0081] Once the requirements for the consolidated server
are determined, the step 205 may include determining if a
system is available that can support the requirements. Infor-
mation regarding possible systems may be stored in a
database (e.g., the resource 106). The step 205 may include
querying the database regarding the requirements. For
example, table 207 illustrated in FIG. 9 provides a repre-
sentative list of systems that may be retrieved from the
database or otherwise reviewed to determine if a system
exists that can support the consolidation of the servers
SERV2, SERV4 and SERVS. As illustrated by the entries in
the table 207, only the system ENTERPRISE 3000 and
below shown in the table 207 have adequate capabilities to
meet the requirements. Thus, the potential configurations for
a consolidation of the servers SERV2, SERV4 and SERV3
include the following systems: ENTERPRISE 3000,
ENTERPRISE 3500, ENTERPRISE 4000, ENTERPRISE
4500, ENTERPRISE 5000, ENTERPRISE 5500, ENTER-
PRISE 6000, ENTERPRISE 6500, ENTERPRISE 10000,
FIRE 3800, FIRE 4800, FIRE 4810, FIRE 6800, and FIRE
15000.

[0082] 1If the scenario selected or determined during the
step 201 is possible (i.e., at least one potential configuration
exists for the scenario), the step 126 moves to the step 208
where some or all of the possible configurations for the
scenario selected during the step 201 may be determined. In
some embodiments, the step 208 may use the results of the
step 205. For example, the systems ENTERPRISE 3000,
ENTERPRISE 3500, ENTERPRISE 4000, ENTERPRISE
4500, ENTERPRISE 5000, ENTERPRISE 5500, ENTER-
PRISE 6000, ENTERPRISE 6500, ENTERPRISE 10000,
FIRE 3800, FIRE 4800, FIRE 4810, FIRE 6800, and FIRE
15000 are potential configurations for the scenario 19 dis-
cussed above. In some embodiments, a resource, expert
system or knowledge base (e.g., the resource 106) may be
consulted or queried to identify or determine possible con-
figurations for a scenario.

[0083] During a step 210, a configuration determined
during the step 208 is evaluated to determine if it is possible.
An impossible configuration may include anything that
cannot be constructed. For example, a server configuration
may require too much memory, disk space, CPU processing
capabilities, networking capabilities, or other requirements
that cannot be put together. Thus, the configuration will be
considered to be impossible. In some embodiments, a
resource, expert system or knowledge base (e.g., the
resource 106) may be consulted or queried to determine if a
configuration is possible for a scenario.

[0084] Insome embodiments, the step 210 may use or the
results of the step 205. For example, the systems ENTER-
PRISE 3000, ENTERPRISE 3500, ENTERPRISE 4000,
ENTERPRISE 4500, ENTERPRISE 5000, ENTERPRISE
5500, ENTERPRISE 6000, ENTERPRISE 6500, ENTER-
PRISE 10000, FIRE 3800, FIRE 4800, FIRE 4810, FIRE
6800, and FIRE 15000 are were determined to be potential
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(i.e., possible) configurations for the scenario 19 discussed
above. Thus, another determination of possibility of one or
more of these scenarios is not required for the step 210.

[0085] When determining if a configuration is possible for
a partial server consolidation, additional or other factors may
be taken into account. For example, the applications that are
present on this platform must be capable of running on the
same operating system instance. Thus, a configuration may
not be possible in the partial server consolidation if one or
more of the applications in question where incompatible
with each other.

[0086] When determining if a configuration is possible for
a box or system consolidation, additional or other factors
may be taken into account. For example, the operating
system versions in question must be compatible with the
proposed hardware configuration target. Thus, a configura-
tion may not be possible in the box of system consolidation
if one or more of the operating system requirements were
incompatible with the target hardware platform.

[0087] When determining if a configuration is possible for
an IP telephony consolidation or upgrade, factors that may
be taken into account include what calling features are
required, the capacity of the calling environment, and the
ability of the underlying network to support an IP telephony
upgrade. Thus, a configuration may not be possible in the IP
telephony consolidation or upgrade if one or more of these
elements were not available.

[0088] When determining if a configuration is possible for
a storage consolidation, factors that may be taken into
account include the features and capabilities required by this
environment. Thus, a configuration may not be possible in
the storage consolidation if the features in question are not
compatible with each other.

[0089] Assuming that a configuration determined during
the step 208 is not considered possible, the method moves to
a step 212 during which it is determined whether or not
additional configurations exist for the scenario determined
during the step 201. If another configuration exists, the
method returns to the step 208. If no additional scenarios
exist for the like elements determined during the step 200,
the method may end or return back to the step 200 to
determine another set of like elements for the inventory
determined during the step 124.

[0090] Assuming that a configuration analyzed during the
step 210 is possible, the method proceeds to a step 214
during which the configuration information determined dur-
ing the step 208 is retained, stored in a database, or other-
wise maintained.

[0091] In some embodiments, the step 205, 208, 210 or
214 may include determining one or more components in a
configuration. For example, the number of processors in the
final configuration, the amount of memory required, etc. In
some embodiments, determining one or more components
for a configuration may include accessing or querying a
database or other resource that may include information
regarding parts that may be compatible with each configu-
ration. For example, if the proposed configuration needs
8000 megabytes of memory, then only those systems that
support 8000 or more megabytes of information would be
considered.
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[0092] In some embodiments, components may be deter-
mined for a configuration as possible. First, take a minimum
possible or base configuration. For example, a basic server
may include some number of CPU’s and an amount of
memory as a standard configuration item (meaning that this
selection is not optional).

[0093] Second, if the base configuration includes every-
thing that is required for a given scenario, than no further
action is needed. Third, if the base configuration does not
include everything that is required for a given scenario, find
the “building block” components for an unmet requirement
that are compatible for the configuration and determine the
“largest” and “smallest” of this components in regards to the
unmet requirement. For example, if the requirement is for
4000 megabytes of additional memory, and the available
“building blocks” are 512 megabytes, 1000 megabytes, and
2000 megabytes, then the smallest building block is 512
megabytes and the largest is 2000 megabytes.

[0094] Fourth, if the smallest building block is larger than
the requirement (i.e., it satisfies the requirement), the small-
est building block is used in the configuration and no further
action is needed to satisfy this requirement. A return to the
third step might occur if other unmet requirements exist for
the base configuration.

[0095] Fifth, if the largest building block is smaller than
the requirement (i.e., it does not satisfy the requirement),
then take the requirement and divide it by the “size” of the
largest building block to determine the required number of
building blocks. For example, if the requirement is for 4000
megabytes of memory and the largest “building block” is
2000 megabytes, then a quantity of two 2000 megabyte
“blocks” are required. No further action is needed to satisty
this requirement. A return to the third step might occur if
other unmet requirements exist for the base configuration.

[0096] Sixth, if the smallest building block is smaller than
the requirement and the largest building block is larger than
the requirement, than take the smallest increment of the
smallest building block that will satisty the requirement or
the smallest building block other than the smallest building
block that will satisfy the requirement. For example, if a
requirement exists for 1500 megabytes of memory and the
available options are 500, 1000, 2000 and 4000 megabytes,
then the decision would be to take the 2000 megabyte size
(that is the smallest requirement that will fulfill our need). A
return to the third step might occur if other unmet require-
ments exist for the base configuration.

[0097] Seventh, return to step three if other unmet require-
ments exist for the configuration. As one example of com-
plete identification of components for one or more servers,
this configuration may have required 8000 megabytes of
memory and 4 CPU’s. Therefore, the requirement may be
met using a base package that contains 2 CPU’s and 2000
megabytes of memory, with the addition of a 4000 megabyte
memory block, a 2000 megabyte memory block, and addi-
tional CPU blocks.

[0098] Once components have been identified for a given
configuration, the component and configuration information
may be stored or maintained during the step 214. During a
step 216, financial information may be determined for the
scenario determined during the step 201 as may be repre-
sented by the configuration determined for the scenario
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determined during the step 208. In some embodiments, the
step 216 may include accessing or otherwise obtaining costs
associated with different elements in a configuration. Such
costs may be stored in a resource or database and/or obtained
from vendors, suppliers, etc.

[0099] Financial models for a configuration may take any
number of factors into account such as, for example, initial
purchase/lease initiation date of the hardware or devices in
question; lease payments/depreciation costs for the hard-
ware or devices in question; support and maintenance costs
for the hardware or devices in question; license purchase
costs/lease initiation date for the software in question;
software license maintenance/support costs for the software
in question; period of time to depreciate an investment/pay
for a lease of hardware/software in question; etc. Different
cost models may be developed for a scenario depending on
whether equipment will be leased or purchased, one time
fees or on-going fees are used, etc. Thus, each configuration
may result in different financial models. In some embodi-
ments, the methods of the present invention may try to
determine or model one or more of the lowest costs for a
configuration. A user may provide information regarding
whether or not the user is willing to, wants to, or required to
purchase or lease equipment, whether or not the user is
willing to, wants to, or required to use one-time fees versus
periodic fees, etc. Thus, user preferences or requirements
may dictate how some of the costs for a configuration are
determined.

[0100] In some embodiments, other financial models or
analysis may be conducted for a configuration. For example,
an analysis may be conducted for a configuration wherein a
replacement date for hardware and/or software in the con-
figuration is determined or taken into account. The replace-
ment date may be the point in time at which the current
hardware and software will no longer meet required capa-
bilities (e.g., a designated number of users or transactions).
The replacement date may then be used to take into the
account the price or cost of a new configuration.

[0101] As one example of a use of a replacement date for
conducting a financial analysis of a configuration, assume
that hardware for a configuration was purchased on Jan. 1,
2001, and that the hardware will no longer be adequate as of
July 2003. Therefore, in order to determine the “loaded cost”
of the configuration as part of the step 216, the analysis takes
the configuration in question and “extends it” hypothetically
to what it would really cost. This extended cost may be
computed by taking the current hardware platform and its
capabilities, dividing that by the number of users and then
projecting that forward to the end of the reporting window
(typically three years). At that date, the amount of“increase”
required is computed based on the purchase price. This
increase is then added to the purchase price for the “refresh”
cost of the configuration. This refresh cost represents a
hypothetical cost of upgrading the current environment to
meet the new needs. This refresh cost is then entered into the
model as a new cost element on the old configuration (the
new configuration is just expanded to accommodate the
required elements). In addition, the lost depreciation and the
disposal cost are deducted.

[0102] In some embodiments, the step 126 or the method
120 may include determining a replacement date for a
configuration or scenario.
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[0103] In some embodiments, a return on investment
(ROI) may be determined during the step 216 regarding a
configuration determined during the step 208. The ROI takes
into account the costs of the current configuration and the
costs of the new configuration. The costs of the current
configuration may be determined during the inventory pro-
cess. For example, the current configuration cost would
include the hardware purchase price (if it were purchased
outright), the monthly hardware support costs, the acquisi-
tion costs of any software that may be installed and its
monthly maintenance costs, as well as lease payments,
end-of-lease acquisition costs, and disposal fees, etc. The
costs of the new configuration may be generated using the
component determined for a configuration. For example, the
new costs would include the hardware price of the new
configuration, its maintenance costs, the acquisition costs for
any software, etc. A comparison between the two costs
indicates the ROI of the new configuration.

[0104] In some embodiments, information regarding the
costs associated with hardware and software elements may
be stored in or accessed from a knowledgebase, database or
other resource (e.g., the resource 106).

[0105] Once costs for one or more configurations are
determined, the costs may be broken down into a worksheet
format based on particular time elements. For example, if a
configuration includes a lease, maintenance, license, termi-
nation, buy-out, or other payment that must be paid peri-
odically (e.g., monthly, quarterly, yearly), the costs may be
added for the appropriate month. As another example, if
equipment is being purchased outright as part of a new
configuration, depreciation costs may be added in for the
appropriate times in the worksheet. As a third example, if
equipment in the current configuration has a disposal cost,
the cost may be added at the appropriate time in the
worksheet.

[0106] In addition to costs discussed above for a configu-
ration, in some embodiments an “upgrade” cost also might
be associated with the configuration. The upgrade cost for a
configuration is the anticipated weighted cost required to
upgrade various software components in the configuration to
the most recent revisions, version levels, etc. Upgrade costs
may take into account the upgrading of operating systems,
the upgrading of applications, etc. The computation of
upgrade costs may be particular useful when conducting a
server consolidation since numerous operating systems and/
or applications may need to be taken into account. Compu-
tation of upgrade costs may be less significant or unneeded
in an IP telephony upgrade or a storage consolidation.

[0107] One method of determining an upgrade cost for a
configuration can be computed as follows. First, a system
magnitude is determined, which is indicative of the amount
of effort (and risk) involved in upgrading a particular con-
figuration to the new configuration. A system magnitude for
a server in a scenario for a total server consolidation can be
computed as follows: magnitude=[(number of CPU’s for the
server)/4)x(amount of memory in megabytes (MB)/128)x
(amount of used storage in megabytes (MB)/16)]/1000. For
the example discussed above regarding scenario 19 in table
204 of FIG. 8, suppose the servers SERV2, SERV4 and
SERVS have the components as determined during the
inventory conducted during the step 124 and illustrated in
FIG. 10. As a result, the server SERV2 has a magnitude of
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eight, the server SERV4 has a magnitude of three, and the
server SERVS has a magnitude of eight.

[0108] Second, a system weight is determined, which is
indicative of the amount of work needed to migrate or
upgrade a particular configuration. In some embodiments,
the system weight for a system may be a number between
zero and one hundred that identifies the relative difficulty of
accomplishing the upgrade, with zero indicating that no
upgrade difficulty and one hundred indicating that an
upgrade is impossible. For example, a configuration may
require upgrading of an operating system. In another
example, a configuration may require upgrading of an oper-
ating system and an application.

[0109] In some embodiments, information regarding
weights of upgrades may be stored in a database or other
resource and received as necessary. In some embodiments,
the weights may be determined relative to each other over
time. In other embodiments, a weight for an upgrade in a
total server consolidation may be calculated as shown in the
following example. Continuing the example as stated above
(using the servers SERV2, SERV4 and SERVS), the weight
may be determined or calculated from lookups in the knowl-
edgebase. For example, if the server SERV2 is running the
Solaris 7™ operating system, the server SERV4 is running
the Solaris 8™ operating system, and the server SERVS is
running the Solaris 8™ operating system, then the new
system configuration will be running the Solaris 8™ oper-
ating system since it is the latest release of the operating
system. Therefore, in order to build the new environment,
the server SERV2 will have to be updated. By looking in the
knowledgebase, the weight of a Solaris 7™ operating sys-
tem upgrade is eight. Second, in this scenario, the servers
SERV2, SERV4, and SERVS are all running versions of
Oracle™ database software (for this example, we will
assume the Oracle™ 7.3.4 database software for the server
SERV2 and the Oracle™ 8.1.7 database software for the
servers SERV4 and SERVS). Therefore, this environment
will use Oracle™ 8.1.7 database software as the new con-
figuration. To accomplish this, the server SERV2 must be
upgraded. Looking in the knowledgebase, an upgrade of the
Oracle™ 7.3.4 database software to the Oracle™ 8.1.7
database software may have a weight of thirty-one. Now that
the individual elements are calculated, the final requirement
is to calculate the final weight. This is calculated by gener-
ating the mean of all the systems that must be upgraded.
Systems that do not need to be upgraded, in this example the
servers SERV4 and SERVS, are not included in the average.
In this example, the weight would be the average of eight for
the Solaris™ operating system upgrade and thirty-one for
the Oracle™ database software upgrade, divided by the
number of systems (in this case, one), for a final weight of
thirty-nine.

[0110] Third, the system magnitudes and the system
weights are used to create an overall difficulty weight by
summing the products of each server’s magnitude and
weight for the configuration. For example, if the servers
SERV2, SERV4 and SERVS each are assumed to have a
weight of ten, the overall difficulty weight for the new
configuration that consolidates the servers SERV2, SERV4
and SERVS is as follows: (8x10)+(3x10)+(8x10)=190. In
this example, only the operating system is being upgraded so
only a single weight is involved. In a different consolidation,
where upgrading of an application may be involved, the total
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weight would include a portion indicative of the upgrading
of the operating system and a portion indicative of the
upgrading of the application.

[0111] Fourth, the upgrade cost for the configuration can
be determined by multiplying the difficulty weight for the
configuration by a loaded cost parameter that can convert the
numerical difficulty weight into an associated cost. For
example, the cost parameter for the consolidation of servers
SERV2, SERV4 and SERVS may be ten dollars. Thus, the
overall upgrade cost for the consolidation is $1,900 (e.g.,
$10x190). Different cost parameters may be used for dif-
ferent types of consolidations or different embodiments.

[0112] [Magnitude and weight are only used for a server
consolidation][Jeff, lets discuss this]

[0113] During a step 218, the financial information com-
puted or otherwise determined during the step 216 is
retained, stored in a database, or otherwise maintained for
later use of analysis.

[0114] During a step 220, a determination if made to see
if other configurations exist for the scenario determined
during the step 201. If at least one other configuration exists,
the method determines another configuration during a step
222 and then returns to the step 210.

[0115] If other configurations do not exist, the method
proceeds to a step 224 during which a determination is made
to see if other scenarios exist for the group of like elements
determined during the step 200. If at least one other scenario
exists, the method determines another scenario during a step
226 and then returns to the step 205. If other scenarios do not
exist, the method may proceed to the step 200 where another
set of like elements may be determined for an inventory. The
process than begins again for the new set of like elements.

[0116] Eventually, the step 126 may include determining
all sets of like elements for a given inventory, determining
all scenarios for each of the sets of like elements, and
determining all configurations for each of the scenarios. The
step 126 may then stop or otherwise end. As part of the step
126, a financial analysis may be made of each configuration
or scenario. In some embodiments, such a financial analysis
may be made when each configuration or scenario is deter-
mined. In other embodiments, the financial analysis may be
conducted after some or all of the possible configurations or
scenarios have been determined.

[0117] After the step 126 is completed, one or more
reports regarding the financial analysis of one or more
potential configurations/scenarios may be generated and/or
provided during the step 128. For example, a report might
indicate ROI or other information determined for one or
more configurations, the upgrade costs for one or more
configurations, the detailed information (e.g., components,
operating system) involved in one or more configurations,
the timing of certain costs associated with a configuration
(e.g., monthly or annual maintenance fees, license renewal
fees, license upgrade fees, etc.), etc. In some embodiments,
results of the analysis conducted during the step 126 may be
provided via a Web site or interface, emailed or otherwise
transmitted to one or more parties or devices, stored in a
database, etc. As another example, a Web site or interface
may allow a user to select or view one or more reports
resulting from an analysis of an inventory.
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[0118] Insomeembodiments, the method 120 may include
making recommendations or prioritizing financial informa-
tion or other information provided in a report. For example,
a user analyzing an inventory as part of a consolidation
might only consider configurations that meet or exceed a
threshold ROI, that use equipment from designated vendors,
or that meet some other criteria established or used by the
user. As another example, a report might sort configurations
by lowest upgrade cost, highest ROI, or some other factor
designated or selected by a user.

[0119] Server

[0120] Now referring to FIG. 11, a representative block
diagram of a server or controller 102 is illustrated. As
previously discussed above, in some embodiments the
server 102 may provide or host a Web site or other interface
that allows a user to select or indicate an analysis to be
conducted, provide inventory information, select or view
reports or other results regarding an analysis of an inventory,
etc.

[0121] The server 102 may include a processor, micro-
chip, central processing unit, or computer 350 that is in
communication with or otherwise uses or includes one or
more communication ports 352 for communicating with user
devices and/or other devices. Communication ports may
include such things as local area network adapters, wireless
communication devices, Bluetooth technology, etc. The
server 102 also may include an internal clock element 354
to maintain an accurate time and date for the server 102,
create time stamps for communications received or sent by
the server 102, etc.

[0122] If desired, the server 102 may include one or more
output devices 356 such as a printer, infrared or other
transmitter, antenna, audio speaker, display screen or moni-
tor, text to speech converter, etc., as well as one or more
input devices 358 such as a bar code reader or other optical
scanner, infrared or other receiver, antenna, magnetic stripe
reader, image scanner, roller ball, touch pad, joystick, touch
screen, microphone, computer keyboard, computer mouse,
ete.

[0123] In addition to the above, the server 102 may
include a memory or data storage device 360 to store
information, software, databases, communications, device
drivers, financial models and analysis formulas, component
compatibility information, configuration or scenario genera-
tion algorithms, risk or weight scoring algorithms, etc. The
memory or data storage device 360 preferably comprises an
appropriate combination of magnetic, optical and/or semi-
conductor memory, and may include, for example, Random
Read-Only Memory (ROM), Random Access Memory
(RAM), a tape drive, flash memory, a floppy disk drive, a
Zip™ disk drive, a compact disc and/or a hard disk. The
server 102 also may include separate ROM 362 and RAM
364.

[0124] The processor 350 and the data storage device 360
in the server 102 each may be, for example: (i) located
entirely within a single computer or other computing device;
or (ii) connected to each other by a remote communication
medium, such as a serial port cable, telephone line or radio
frequency transceiver. In one embodiment, the server 102
may comprise one or more computers that are connected to
a remote server computer for maintaining databases.

VMware, Inc.  Exhibit 1017  Page 28



US 2004/0034577 Al

[0125] A conventional personal computer or workstation
with sufficient memory and processing capability may be
used as the server 102. In one embodiment, the server 102
operates as or includes a Web server for an Internet envi-
ronment. The server 102 preferably is capable of high
volume transaction processing, performing a significant
number of mathematical calculations in processing commu-
nications and database searches. A Pentium™ microproces-
sor such as the Pentium III™ or IV™ microprocessor,
manufactured by Intel Corporation may be used for the
processor 350. Other or equivalent processors are available
from Motorola, Inc., AMD, or Sun Microsystems, Inc. The
processor 350 also may comprise one or more microproces-
sors, computers, computer systems, etc.

[0126] Software may be resident and operating or opera-
tional on the server 102. The software may be stored on the
data storage device 360 and may include a control program
366 for operating the server, databases, etc. The control
program 366 may control the processor 350. The processor
350 preferably performs instructions of the control program
366, and thereby operates in accordance with the present
invention, and particularly in accordance with the methods
described in detail herein. The control program 366 may be
stored in a compressed, uncompiled and/or encrypted for-
mat. The control program 366 furthermore includes program
elements that may be necessary, such as an operating system,
a database management system and device drivers for allow-
ing the processor 350 to interface with peripheral devices,
databases, etc. Appropriate program elements are known to
those skilled in the art, and need not be described in detail
herein.

[0127] The server 102 also may include or store informa-
tion regarding users, user devices, content segments, con-
figurations, scenarios, elements, reports, communications,
etc. For example, information regarding one or more finan-
cial models may be stored in a financial information data-
base 368 for use by the server 102 or another device or
entity. Information regarding one or more configurations
may be stored in a configuration information database 370
for use by the server 102 or another device or entity and
information regarding one or more scenarios may be stored
in a scenario information database 372 for use by the server
102 or another device or entity. In some embodiments, some
or all of one or more of the databases may be stored or
mirrored remotely from the server 102.

[0128] According to an embodiment of the present inven-
tion, the instructions of the control program may be read into
a main memory from another computer-readable medium,
such as from the ROM 362 to the RAM 364. Execution of
sequences of the instructions in the control program causes
the processor 350 to perform the process steps described
herein. In alternative embodiments, hard-wired circuitry
may be used in place of, or in combination with, software
instructions for implementation of some or all of the meth-
ods of the present invention. Thus, embodiments of the
present invention are not limited to any specific combination
of hardware and software.

[0129] The processor 350, communication port 352, clock
354, output device 356, input device 358, data storage
device 360, ROM 362, and RAM 364 may communicate or
be connected directly or indirectly in a variety of ways. For
example, the processor 350, communication port 352, clock
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354, output device 356, input device 358, data storage
device 360, ROM 362, and RAM 364 may be connected via
a bus 374.

[0130] While specific implementations and hardware con-
figurations for the server 102 have been illustrated, it should
be noted that other implementations and hardware configu-
rations are possible and that no specific implementation or
hardware configuration is needed. Thus, not all of the
components illustrated in FIG. 11 may be needed for a
server implementing the methods disclosed herein. There-
fore, many different types of implementations or hardware
configurations can be used in the system 100 and the
methods disclosed herein are not limited to any specific
hardware configuration.

[0131] User Device

[0132] As mentioned above, user device 108 may be or
include any of a number of different types of devices,
including, but not limited to a personal computer, portable
computer, mobile or fixed user station, workstation, network
terminal or server, telephone, beeper, kiosk, dumb terminal,
personal digital assistant, facsimile machine, two-way
pager, radio, cable set-top box, etc. In some embodiments, a
user device 108 may have the same structure or configura-
tion as the server 102 illustrated in FIG. 1 and include some
or all of the components of the server 102.

[0133]

[0134] Insome embodiments, one or more interfaces may
be used to implement one or more steps of the methods
described herein or during implementation of one or more of
the steps and/methods described here. Many different types
of interfaces may be used and the methods and steps
described herein are not limited to any specific implemen-
tation or embodiment of an interface. For example, now
referring to FIG. 12, a monitor or display 400 that may be
part of a user device (e.g., the user device 108), a server
(e.g., the server 102), or other device may display a window
402 having an interface. The window 402 may be displayed
by browser or other software operating on a device. The
window 402 may be created as part of a Web site. For
purposes of explanation, but not limitation, the window 402
is assumed to be implemented by the server 102 as part of
a Web site.

Interfaces

[0135] The window 402 may include a number of select-
able or clickable buttons 404, 406, 408, 410, 412, 414, and
416 that allow a user of the window 402 to implement
different features or conduct different actions. For example,
selecting the “PROFILE” button 402 may cause display of
or lead to another interface, window, or Web page that
allows the user to register, select or obtain a password or
login, or provide other information to the server 102 (e.g.,
company information, address information, contact infor-
mation, etc.). Selecting the “INVENTORY” button 406 may
cause display of or lead to another interface, window, or Web
page that allows the user to provide information regarding
inventory of elements. Such inventory information may be
received by the server 102 as part of the step 124. Selecting
the “ANALYSIS” button 408 may cause display of or lead
to another interface, window, or Web page that allows a user
to select or indicate a type of analysis to be conducted. Such
analysis information may be received or used by the server
during the step 122. Selecting the “ADMINISTRATION”
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button 410 may allow cause display of or lead to another
interface, window, or Web page that allows a user to conduct
administrative functions such as adding and deleting other
uses, modifying one or more windows, links or interfaces,
etc. Selecting the “REPORTS” button 412 may cause dis-
play of or lead to another window, interface, or Web page
that allows a user to obtain one or more reports created as
part of an analysis. Selecting the “KNOWLEDGE BASE”
button 414 may allow a user to enter, delete or modify
information in a database regarding potential hardware and
software elements. Selecting the “CONFIGURATION” but-
ton 416 may cause display of or lead to another window,
interface, or Web page that allows a user to enter information
regarding hardware and/or software components. For
example, if information for a particular device or application
is not included in the knowledge base or other resource, a
user may be able to provide specification and operational
information regarding the device or application. The infor-
mation may be used as part of the knowledge base for the
analyzing a configuration or inventory that includes the
device or application. In addition, the information may be
used for other users or other configurations or inventories
(although confirmation of such information or approval to
add such information permanently to the knowledge base or
other database may be needed). Other embodiments may
contain additional or different sets and/or arrangements of
buttons and other features.

[0136] In some embodiments, different users may have
different privileges that allow access to or use of different
sets of buttons or features in the window 402. For example,
some users may be able to select or use all of the buttons
404, 406, 408, 410, 412, 414, and 416. Other users may only
be able to select or use the buttons 404, 406, 408, 412, and
416. The access and use of different buttons may be estab-
lished or monitored by an administrator who accesses fea-
tures that control user options via the “ADMINISTRA-
TION” button 410.

[0137] As previously discussed above, selecting the
“INVENTORY” button 406 in the window 402 may cause
display of another window, such as the window 420 illus-
trated in FIG. 13. The window 420 may allow a user to
select the type of information the user wants to enter or the
type of element the user wants to information about. For
example, the window 420 may include buttons 422, 424,
426, 428, and 430. Selecting the “SERVER” button 422 may
cause display of or lead to another window, interface, or Web
page that allows the user to enter information regarding one
or more servers. Selecting the “APPLICATION” button 424
may cause display of or lead to another window, interface,
or Web page that allows the user to enter information
regarding one or more applications. Selecting the “STOR-
AGE DEVICE” button 426 may cause display of or lead to
another window, interface, or Web page that allows the user
to enter information regarding one or more storage devices.
Selecting the “OUTPUT DEVICE” button 428 may cause
display of or lead to another window, interface, or Web page
that allows the user to enter information regarding one or
more output devices. Selecting the “TELEPHONY” button
430 may cause display of or lead to another window,
interface, or Web page that allows the user to enter infor-
mation regarding one or more telephony devices.

[0138] Now referring to FIG. 14, selecting the “SERVER”
button 422 on the window 420 may cause display of a
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window 440 that allows a user to enter information regard-
ing a server by entering appropriate information into the text
boxes 442, 444, 446, 448, 450, 452, 454, 456, and 458. The
user may continue to enter information (e.g., bandwidth
information, utilization information) regarding the server on
a new window by selecting “NEXT” button 460. The user
may return to the previous window 420 by selecting “PRE-
VIOUS” button 462. The user may indicate that the user is
done entering information for a particular server by selecting
“DONE” button 464. Selecting the “DONE” button 464 may
return the user to window 420. In some embodiments, if a
user does not provide information for a particular text block
in the window 440, the user may be queried or prompted to
provide the necessary information. Alternatively, informa-
tion for the text block may be assumed. For example, a
server may be assumed to have the minimal amount of
memory that comes with the base model of the server. In
some embodiments, servers may be leased or purchased/
owned. Thus, many different costs may be associated with a
particular server.

[0139] Now referring to FIG. 15, selecting the “APPLI-
CATION” button 424 on the window 420 may cause display
of a window 470 that allows a user to enter information
regarding an application by entering appropriate information
into the text boxes 472, 474, 476, 478, 480, 482, 484, 486,
and 488. The user may continue to enter information regard-
ing the application on a new window by selecting “NEXT”
button 490. The user may return to the previous window 420
by selecting “PREVIOUS” button 492. The user may indi-
cate that the user is done entering information for a particu-
lar application by selecting “DONE” button 494. Selecting
the “DONE” button 494 may return the user to window 420.
In some embodiments, if a user does not provide information
for a particular text block in the window 470, the user may
be queried or prompted to provide the necessary informa-
tion. Alternatively, information for the text block may be
assumed. In some embodiments, applications may be
licensed or developed in-house. Thus, many different costs
may be associated with a particular application.

[0140] As previously discussed above, selecting the
“REPORTS” button 412 in the window 402 may cause
display of another window, such as the window 500 illus-
trated in FIG. 16. The window 500 may allow a user to
obtain, view, download, open, delete, etc. one or more
reports or other information regarding one or more analyzed
configurations or scenarios. For example, as illustrated in
FIG. 16, the window 500 allows information for three
different configurations in scenario 1 and two different
configurations in scenario 2 to be opened downloaded or
deleted. More specifically, selecting “OPEN” button 502
will cause a report for configuration 2 of scenario 2 to be
opened. Selecting “DOWNLOAD” button 504 will cause
the report for configuration 2 of scenario 2 to be down-
loaded. Selecting “DELETE” button 506 will cause the
report for configuration 2 of scenario 2 to be deleted.

[0141] The methods of the present invention may be
embodied as a computer program developed using an object
oriented language that allows the modeling of complex
systems with modular objects to create abstractions that are
representative of real world, physical objects and their
interrelationships. However, it would be understood by one
of ordinary skill in the art that the invention as described
herein could be implemented in many different ways using
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a wide range of programming techniques as well as general-
purpose hardware systems or dedicated controllers. In addi-
tion, many, if not all, of the steps for the methods described
above are optional or can be combined or performed in one
or more alternative orders or sequences without departing
from the scope of the present invention and the claims
should not be construed as being limited to any particular
order or sequence, unless specifically indicated.

[0142] Each of the methods described above can be per-
formed on a single computer, computer system, micropro-
cessor, etc. In addition, two or more of the steps in each of
the methods described above could be performed on two or
more different computers, computer systems, microproces-
sors, etc., some or all of which may be locally or remotely
configured. The methods can be implemented in any sort or
implementation of computer software, program, sets of
instructions, code, ASIC, or specially designed chips, logic
gates, or other hardware structured to directly effect or
implement such software, programs, sets of instructions or
code. The computer software, program, sets of instructions
or code can be storable, writeable, or savable on any
computer usable or readable media or other program storage
device or media such as a floppy or other magnetic or optical
disk, magnetic or optical tape, CD-ROM, DVD, punch
cards, paper tape, hard disk drive, Zip™ disk, flash or optical
memory card, microprocessor, solid state memory device,
RAM, EPROM, or ROM.

[0143] Although the present invention has been described
with respect to various embodiments thereof, those skilled in
the art will note that various substitutions may be made to
those embodiments described herein without departing from
the spirit and scope of the present invention.

29¢¢

[0144] The words “comprise,”“comprises,”“comprising,
”“include,”“including,” and “includes” when used in this
specification and in the following claims are intended to
specify the presence of stated features, elements, integers,
components, or steps, but they do not preclude the presence
or addition of one or more other features, elements, integers,

components, steps, or groups thereof.

The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:
1. A method for facilitating consolation of an inventory of

elements, comprising:

determining a plurality of sets of like elements from an
inventory of elements;

determining, for at least one of said plurality of sets of like
elements, a plurality of potential scenarios, wherein
each of said plurality of potential scenarios includes at
least two of said like elements;

determining, for at least one of said plurality of potential
scenarios, a plurality of potential configurations,
wherein each of said plurality of potential configura-
tions represents a consolidation of at least two of said
like elements; and

providing information regarding at least one of said

plurality of potential configurations.

2. The method of claim 1, wherein said determining a
plurality of sets of like elements from an inventory of
elements includes determining all sets of like elements from
said inventory of elements.
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3. The method of claim 1, wherein said determining, for
at least one of said plurality of sets of like elements, a
plurality of potential scenarios includes determining all
possible scenarios for said at least one of said plurality of
sets of like elements.

4. The method of claim 1, wherein said determining, for
at least one of said plurality of potential scenarios, a plurality
of potential configurations includes determining all possible
configurations for a possible scenario from said plurality of
potential scenarios.

5. The method of claim 1, wherein said providing infor-
mation regarding at least one of said plurality of potential
configurations includes providing information regarding all
of said plurality of potential configurations.

6. The method of claim 1, further comprising:

conducting a financial analysis of at least one of said

plurality of potential configurations.

7. The method of claim 6, wherein said conducting a
financial analysis of at least one of said plurality of potential
configurations includes determining an upgrade cost for said
at least one of said plurality of potential configurations.

8. The method of claim 7, wherein said upgrade cost
includes a system magnitude component and a weight
component.

9. The method of claim 1, further comprising:

selecting at a least one of said plurality of potential
configurations based on at least one designated crite-
rion.

10. The method of claim 9, wherein said selecting at a
least one of said plurality of potential configurations based
on at least one designated criterion includes providing a
report sorting at least two of said plurality of potential
configurations according to said at least one designated
criterion.

11. The method of claim 9, further comprising:

determining said at least one designated criterion.
12. The method of claim 1, further comprising:

determining said inventory of elements.

13. The method of claim 12, wherein said determining
said inventory of elements includes receiving information
regarding said inventory of elements from a user.

14. The method of claim 1, further comprising:

selecting said at least one of said plurality of potential
scenarios.
15. The method of claim 1, further comprising:

selecting said at least one of said plurality of potential
configurations.
16. The method of claim 1, further comprising:

evaluating whether said at least one of said plurality of
potential scenarios is possible.
17. The method of claim 1, further comprising:

evaluating whether said at least one of said plurality of
potential configurations is possible.
18. The method of claim 1, further comprising:

selecting said at least one of said plurality of sets of like

elements.

19. The method of claim 1, wherein said determining a
plurality of sets of like elements from an inventory of
elements includes determining all possible sets of like
elements from said inventory of like elements.
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20. The method of claim 19, wherein said determining, for
at least one of said sets of like elements, a plurality of
potential scenarios includes determining all possible sce-
narios for said all possible sets of like elements from said
inventory of like elements.

21. The method of claim 20, wherein said determining, for
at least one of said plurality of potential scenarios, a plurality
of potential configurations scenarios includes determining
all possible configurations for said all possible scenarios.

22. The method of claim 1, wherein said determining, for
at least one of said plurality of sets of like elements, a
plurality of potential scenarios includes determining a plu-
rality of potential scenarios for each of said plurality of sets
of like elements.

23. The method of claim 1, wherein said determining, for
at least one of said plurality of potential scenarios, a plurality
of potential configurations includes determining a plurality
of potential configurations for each of said plurality of
potential scenarios.

24. The method of claim 1, further comprising:

determining a replacement date for at least one of said
plurality of like elements.
25. The method of claim 1, further comprising:

providing an interface that allows a user to provide
information regarding at least one element.
26. The method of claim 1, further comprising:

providing an interface that allows a user to obtain said
information regarding at least one of said plurality of
potential configurations.
27. A method for facilitating analysis of an inventory of
elements for consolidation, comprising:

determining an inventory of elements;

determining a plurality of sets of like elements from said
inventory of elements;

determining, for at least one of said plurality of sets of like
elements, a plurality of potential scenarios, wherein
each of said plurality of potential scenarios includes at
least to of said like elements;

determining, for at least one of said plurality of potential
scenarios, a plurality of potential configurations,
wherein each of said plurality of potential configura-
tions represents a consolidation of at least two of said
like elements; and

conducting a financial analysis of at least one of said
plurality of potential configurations.
28. The method of claim 27, further comprising:

providing financial information regarding at least one of
said plurality of potential configurations.
29. A method for facilitating analysis of an inventory of
elements for consolidation, comprising:

determining an inventory of elements;

determining a plurality of sets of like elements from said
inventory of elements;
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determining, for each of said set of like elements in said
plurality of sets of like elements, a plurality of potential
scenarios, wherein each of said plurality of potential
scenarios includes at least to of said like elements;

determining, for each scenario in said plurality of poten-
tial scenarios, a plurality of potential configurations,
wherein each of said plurality of potential configura-
tions represents a consolidation of at least two of said
like elements; and

conducting a financial analysis of each of said plurality of
potential configurations.
30. The method of claim 29, further comprising:

providing financial information regarding at least one of
said plurality of potential configurations.
31. A system for facilitating analysis of an inventory of
elements for consolidation, comprising:

a memory;
a communication port; and

a processor connected to said memory and said commu-
nication port, said processor being operative to:

determine a plurality of sets of like elements from an
inventory of elements;

determine, for at least one of said plurality of sets of
like elements, a plurality of potential scenarios,
wherein each of said plurality of potential scenarios
includes at least two of said like elements;

determine, for at least one of said plurality of potential
scenarios, a plurality of potential configurations,
wherein each of said plurality of potential configu-
rations represents a consolidation of at least two of
said like elements; and

provide information regarding at least one of said
plurality of potential configurations.
32. A computer program product in a computer readable
medium for consolidation, comprising:

first instructions for identifying a plurality of sets of like
elements from an inventory of elements;

second instructions for identifying, for at least one of said
plurality of sets of like elements, a plurality of potential
scenarios, wherein each of said plurality of potential
scenarios includes at least two of said like elements;

third instructions for identifying, for at least one of said
plurality of potential scenarios, a plurality of potential
configurations, wherein each of said plurality of poten-
tial configurations represents a consolidation of at least
two of said like elements; and

fourth instructions for sending information regarding at
least one of said plurality of potential configurations.
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