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(57) Abstract: Embodiments are directed toward unified modeling of technology towers. Template information that corresponds to a
technology tower may be selected by a user such that the template information identifies cost items, cost pools, and cost drivers.
Cost information corresponding to the cost items may be determined from a dataset and mapped to the cost pools based on the tem -
plate information. Cost driver information for the cost drivers may be determined from the information that was included in the data -
set. A technology tower may be generated based on the cost pools and the cost drivers such that the cost pools and cost drivers cor-
respond to the cost items. The technology tower may be provided to an application for generating one or more financial models. Key
performance indicators for cost items may be generated based on the cost pools and the cost drivers.
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UNIFIED MODELING OF TECHNOLOGY TOWERS

TECHNICAL FIELD
The present invention relates generally to computer automated activity based budget
modeling, forecasting and cost accounting, and more particularly, but not exclusively to unified

modeling of budgets.

BACKGROUND

Businesses that strive to remain viable and successful in today’s competitive commercial
environment are required to adopt accurate and responsive budgeting practices. To improve
efficiency, businesses use financial models that apply modern budgeting, forecasting and cost
accounting techniques. For some accounting techniques, the complexity of the financial
allocation model may increase as the number of tracked activities and elements increases.
Therefore, for larger organizations, sophisticated computer programs and computers are often

required to assist in generating useful and relevant budgets based on financial allocation models.

In some cases, the large number of items and entities required for financial modeling can
make development of modeling applications difficult. Further, the size and complexity of
modern financial allocation models can make it difficult to design allocation rules for the cost
allocations between groups and/or items within the model. Historically, the size and complexity
of these financial allocation models have made it difficult to accurately ascertain a total cost of
ownership for an offering such as a product and/or service. Thus, it is with respect to these

considerations and others that the invention has been made.

BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting and non-exhaustive embodiments of the present invention are described
with reference to the following drawings. In the drawings, like reference numerals refer to like
parts throughout the various figures unless otherwise specified. For a better understanding of the
present invention, reference will be made to the following Description of the Various

Embodiments, which is to be read in association with the accompanying drawings, wherein:

FIGURE 1 illustrates a system diagram showing components of an environment in which

at least one of the various embodiments may be practiced;
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FIGURE 2 shows one embodiment of a client computer that may be included in a

System;

FIGURE 3 illustrates one embodiment of a network computer that may be included in a

System;

FIGURE 4 shows one embodiment of a system for generating models for a business

system in accordance with at least one of the various embodiments;

FIGURE 5 shows a logical architecture for cost pools in accordance with at least one of

the various embodiments;

FIGURE 6 shows a logical architecture for cost drivers and key performance indicators

in accordance with at least one of the various embodiments;

FIGURE 7 illustrate technology towers for unified modeling in accordance with at least

one of the various embodiments;

FIGURE 8§ illustrates a flowchart for a process for generating technology towers for

unified modeling in accordance with at least one of the various embodiments; and

FIGURE 9 illustrates a flowchart for a process for processing dataset and business
information for generating technology towers for unified modeling in accordance with at least

one of the various embodiments;

FIGURE 10 illustrates a flowchart for a process for generating cost pool information for
generating technology towers for unified modeling in accordance with at least one of the various

embodiments;

FIGURE 11 illustrates a flowchart for a process for generating cost driver information
that may be used for generating technology towers for unified modeling in accordance with at

least one of the various embodiments;

FIGURE 12 shows a flowchart for a process for employing a technology tower for
generating a key performance indicator in accordance with at least one of the various

embodiments;

FIGURE 13 illustrates a cost pool structure for unified modeling of technology towers in

accordance with at least one of the various embodiments;
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FIGURE 14 illustrates a cost driver structure for unified modeling of technology towers

in accordance with at least one of the various embodiments;

FIGURES 15-18 illustrate the cost pools and cost drivers for a compute technology tower

in accordance with at least one of the various embodiments;

FIGURES 19-20 illustrate cost pools and cost drivers for including in a storage

technology tower in accordance with at least one of the various embodiments;

FIGURES 21-26 illustrate the cost pools and cost drivers for an end-users services

technology tower in accordance with at least one of the various embodiments;

FIGURES 27-34 illustrate the cost pools and cost drivers for a network technology tower

in accordance with at least one of the various embodiments;

FIGURES 35 illustrate the cost pools and cost drivers for including in a telecoms

technology tower in accordance with at least one of the various embodiments;

FIGURES 36-37 illustrate the cost pools and cost drivers for including in an output

management technology tower in accordance with at least one of the various embodiments;

FIGURES 38-43 illustrate the cost pools and cost drivers for an application management

technology tower in accordance with at least one of the various embodiments;

FIGURES 44-45 illustrate the cost pools and cost drivers for including in a projects

technology tower in accordance with at least one of the various embodiments; and

FIGURES 46-47 illustrate the cost pools and cost drivers for including in a cross-
functional services technology tower in accordance with at least one of the various

embodiments.

DETAILED DESCRIPTION OF THE INVENTION

The present invention now will be described more fully hereinafter with reference to the
accompanying drawings, which form a part hereof, and which show, by way of illustration,
specific embodiments by which the invention may be practiced. This invention may, however,
be embodied in many different forms and should not be construed as limited to the embodiments

set forth herein; rather, these embodiments are provided so that this disclosure will be thorough
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and complete, and will fully convey the scope of the invention to those skilled in the art. Among
other things, the present invention may be embodied as methods, computers, or devices.
Accordingly, the present invention may take the form of an entirely hardware embodiment, an
entirely software embodiment or an embodiment combining software and hardware aspects. The

following detailed description is, therefore, not to be taken in a limiting sense.

Throughout the specification and claims, the following terms take the meanings
explicitly associated herein, unless the context clearly dictates otherwise. The phrase “In one of
the embodiments” or “in at least one of the various embodiments” as used herein does not
necessarily refer to the same embodiment, though it may. Furthermore, the phrase “in another
embodiment” as used herein does not necessarily refer to a different embodiment, although it
may. Thus, as described below, various embodiments of the invention may be readily

combined, without departing from the scope or spirit of the invention.

In addition, as used herein, the term “or” is an inclusive “or’” operator, and is equivalent
to the term “and/or,” unless the context clearly dictates otherwise. The term “based on” is not
exclusive and allows for being based on additional factors not described, unless the context

clearly dictates otherwise. In addition, throughout the specification, the meaning of "a,” "an,

and "the" include plural references. The meaning of "in" includes "in" and "on."

As used herein, the terms “Financial model,” “data model”, “financial data model,” and
“cost model” refers to one or more embodiments of a representation of a system of a financial
model that may include allocation rules that can be used for costing actual expenditures (for
management accounting) or budgeting future expenditures. In some embodiments, nodes in a
graph-based model may represent classes of items and/or cost items that may be associated with
costs and/or expenses. The edges of the graph may represent how the costs and/or expenses may
be allocated between the nodes. A financial model may be a visual rendering of a graph
showing the nodes and the edges connecting the nodes. Technology towers may be used to
provide model information such as, costs, cost drivers, and key performances for a financial

model

As used herein, the term “cost pool” refers to an entry in a technology tower that
represents a portion of the money cost for a particular cost item. Cost pools may aggregate the
costs for one or more assets or services that may be associated with a cost item. Technology

towers may include one or more cost pools for each cost item in the tower.
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As used herein, the term “cost driver” refers to known characteristics and/or features of a
cost item. Cost drivers may vary based on the features/characteristics of their associated cost
item. Technology towers may enable the generation of one or more key performance indicators

based on cost pools and cost drivers.

As used herein, the term “activity driver” refers to a cost driver that may be determined
to be suitable for use in an allocation rule, or otherwise employed as part of a financial model.
Activity drivers may be known characteristics and/or features of a cost item that may be
determined to significantly influence the costs of the cost item. Accordingly, in at least one of

the various embodiments, different cost items may include different activity drivers.

As used herein, the term “cost item” refers to an item in a technology tower and its
associated cost/expense. Accordingly, one or more cost pools and one or more cost drivers may
be associated with each cost item. In some cases, cost items may represent one or more

categories of costs that an organization may incur.

As used herein, the term “external data source” refers to any separately located system
that may enable and/or provide access to one or more datasets of information. An example of
external data sources may include an organization’s configuration management database, or the

like.

As used herein, the term “dataset” refers to a collection of data, usually presented in
tabular form. Each column may represent a particular variable. Each row may represent a given
member of the dataset. Also, it may list values for fields for each of the variables, such as name,
location, cost, owner, manufacturer, serial number, or the like. Non-tabular datasets can also
take the form of marked up strings of characters, such as an XML file. Datasets may include
information used for determining cost items, cost information, cost pools, cost driver, or the like,
that may be employed for generating a technology tower. Datasets may include information that
may be used for generating technology towers, business systems and data models. General
Ledger (GL) accounting records relating to the cost items, cost pools, and cost drivers may be
included in datasets. Further, datasets may include information about physical IT assets, fixed
assets, software licenses, employees, labor costs, insurance records, vendor costs, utility costs
(electricity, water, sewer, broadband, natural gas, oil, or the like), consulting expenses, legal
fees, or the like. In some cases, the information included in datasets may be provided by one or

more configuration management databases, or the like.
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As used herein, the term “technology tower” refers to a data structure that includes cost
items, cost pools, cost drivers, and activity drivers that may be grouped and/or associated
together. Technology towers may be arranged to represented different category of resources that
may be provisioned in an organization, such as, compute services, end-user services,
networking, application/development management, storage, telecommunication, projects, output
management, cross-functional services, or the like. Cost pools and cost drivers, and activity
drivers that are associated with cost items and the task and/or services they may be used for may

be included in a technology tower.

2% ¢ 99 ¢cs

As used herein the term “technology sub-tower,” “services sub-tower,” “infrastructure
sub-tower,” or “sub-tower” refer to cost items, cost pools, cost drivers, and activity drivers that
are grouped and/or associated together that represent a sub-classification and/or specialization
with a technology tower. For example, the technology tower “networking” may include the sub-
towers, local area networking, wide area networking, voice networks, or the like. Sub-towers

often share cost pool definitions while having different cost drivers and/or activity drivers.

As used herein the term “template information” refers to information for defining the

particular cost items, cost pools, cost drivers, activity drivers, or the like for a technology tower.

The following briefly describes the embodiments of the invention in order to provide a
basic understanding of some aspects of the invention. This brief description is not intended as
an extensive overview. It is not intended to identify key or critical elements, or to delineate or
otherwise narrow the scope. Its purpose is merely to present some concepts in a simplified form

as a prelude to the more detailed description that is presented later.

Briefly stated various embodiments are directed toward unified modeling of technology
towers. In at least one of the various embodiments, template information that corresponds to a
technology tower may be selected by a user such that the template information identifies cost
items, cost pools, and cost drivers for the technology tower. In at least one of the various
embodiments, cost information corresponding to the cost items may be determined from a
dataset that include information about the organization technology resources. In at least one of
the various embodiments, cost information from the dataset may be mapped to cost pools based
in part on the template information. In at least one of the various embodiments, cost driver
information for the cost drivers may be determined from the information that was included in the

dataset.
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In at least one of the various embodiments, a technology tower may be generated based
on the cost pools and the cost drivers such that the cost pools and cost drivers correspond to at
least one cost item. In at least one of the various embodiments, the technology tower may
include one or more sub-towers. In at least one of the various embodiments, the technology
tower may be provided to an application such as a budget and forecasting application and
employed for generating one or more financial models that include one or more of the cost

items.

In at least one of the various embodiments, mapping the cost information to the cost
pools, may include, mapping hardware costs and software costs such that the hardware costs and
the software cost are separated into at least purchase costs, lease costs, and maintenance costs.
Likewise, in at least one of the various embodiments, mapping the cost information to the cost
pools may include, mapping labor costs such that the labor costs are separated into at least
internal labor costs and external labor costs.

In at least one of the various embodiments, determining the cost driver information for
some of the cost drivers may include, determining one or more countable configuration features
of the cost items included in the technology tower. Also in at least one of the various
embodiments, determining the cost driver information for one or more of the cost drivers may
include, determining personnel counts associated with a cost item such that the personnel counts
are separated into internal full-time equivalents (FTEs) and external FTEs.

In at least one of the various embodiments, one or more key performance indicators for a

cost item may be generated based on the cost pools and the cost drivers.

In at least one of the various embodiments, the cost pools, or the cost drivers may be
modified based on business information that is separate from the dataset. In at least one of the
various embodiments, business information may include information that may be provided by a

user employing a user interface.

Illustrated Operating Environment

FIGURE 1 shows components of one embodiment of an environment in which at least
one of the various embodiments may be practiced. Not all of the components may be required to
practice various embodiments, and variations in the arrangement and type of the components

may be made. As shown, system 100 of FIGURE 1 includes local area networks ("LANs") /
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wide area networks ("WANSs") - (network) 111, wireless network 110, client computers 101-104,

and Budget and Forecasting Platform (BFP) Computer 107.

Generally, client computers 102-104 may include virtually any portable computer
capable of receiving and sending a message over a network, such as network 111, wireless
network 110, or the like. Client computers 102-104 may also be described generally as client
computers that are configured to be portable. Thus, client computers 102-104 may include
virtually any portable computer capable of connecting to another computer and receiving
information. Such devices include portable devices such as, cellular telephones, smart phones,
display pagers, radio frequency (RF) devices, infrared (IR) devices, Personal Digital Assistants
(PDA's), handheld computers, laptop computers, wearable computers, tablet computers,
integrated devices combining one or more of the preceding devices, computer, or the like. As
such, client computers 102-104 typically range widely in terms of capabilities and features. For
example, a cell phone may have a numeric keypad and a few lines of monochrome Liquid
Crystal Display (LCD) on which only text may be displayed. In another example, a web-
enabled mobile computer may have a touch sensitive screen, a stylus, and several lines of color

LCD in which both text and graphics may be displayed.

Client computer 101 may include virtually any computer capable of communicating over
a network to send and receive information, including messaging, performing various online
actions, or the like. The set of such computers may include computers that typically connect
using a wired or wireless communications medium such as personal computers, tablet
computers, multiprocessor systems, microprocessor-based or programmable consumer
electronics, network Personal Computers (PCs), or the like. In at least one of the various
embodiments, at least some of client computers 102-104 may operate over wired and/or wireless
network. Today, many of these computers include a capability to access and/or otherwise
communicate over a network such as network 111 and/or wireless network 110. Moreover,
client computers 102-104 may host or access various computing applications, including a

browser, or other web-based application.

In at least one of the various embodiments, one or more of client computers 101-104 may
be configured to operate within a business or other entity to perform a variety of services for the
business or other entity. For example, client computers 101-104 may be configured to operate as

a web server, an accounting server, a production server, an email server, video game server, an
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inventory server, or the like. However, client computers 101-104 are not constrained to these
services and may also be employed, for example, as an end-user computing node, in other
embodiments. Further, it should be recognized that more or less client computers may be
included within a system such as described herein, and embodiments are therefore not

constrained by the number or type of client computers employed.

A web-enabled client computer may include a browser application that is configured to
receive and to send web pages, web-based messages, or the like. The browser application may
be configured to receive and display graphics, text, multimedia, or the like, employing virtually
any web-based language, including a wireless application protocol messages (WAP), or the like.
In at least one of the various embodiments, the browser application is enabled to employ
Handheld Device Markup Language (HDML), Wireless Markup Language (WML),
WMLScript, JavaScript, Standard Generalized Markup Language (SGML), HyperText Markup
Language (HTML), eXtensible Markup Language (XML), HTMLS5, or the like, to display and
send a message. In at least one of the various embodiments, a user of the client computer may

employ the browser application to perform various actions over a network.

Client computers 101-104 also may include at least one other client application that is
configured to receive and/or send data, including budgeting and forecasting information,
between another computer. Client applications may include a capability to provide requests
and/or receive data relating to the cost models, budget reports, budget project information,
allocation rules, or the like. The client application may provide data representing assignment
and/or allocation changes, selecting templates, editing cost allocations between or among
categories, inputs for a unified model, or the like. In at least one of the various embodiments,
client applications may receive and/or generate data related to budgeting and financial models
and may generate tables and relationships between and among the data. In at least one of the
various embodiments, client computers 101-104 may view and/or modify one or more data

models.

Wireless network 110 is configured to couple client computers 102-104 and its
components with network 111. Wireless network 110 may include any of a variety of wireless
sub-networks that may further overlay stand-alone ad-hoc networks, or the like, to provide an
infrastructure-oriented connection for client computers 102-104. Such sub-networks may

include mesh networks, Wireless LAN (WLAN) networks, cellular networks, or the like.
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Wireless network 110 may further include an autonomous system of terminals, gateways,
routers, or the like connected by wireless radio links, or the like. These connectors may be
configured to move freely and randomly and organize themselves arbitrarily, such that the

topology of wireless network 110 may change rapidly.

Wireless network 110 may further employ a plurality of access technologies including
2nd (2G), 3rd (3G), 4th (4G), 5th (5G) generation radio access for cellular systems, WLAN,
Wireless Router (WR) mesh, or the like. Access technologies such as 2G, 3G, 4G, 5G, and
future access networks may enable wide area coverage for mobile computers, such as client
computers 102-104 with various degrees of mobility. For example, wireless network 110 may
enable a radio connection through a radio network access such as Global System for Mobil
communication (GSM), General Packet Radio Services (GPRS), Enhanced Data GSM
Environment (EDGE), Wideband Code Division Multiple Access (WCDMA), High Speed
Downlink Packet Access (HSDPA), Long Term Evolution (LTE), or the like. In essence,
wireless network 110 may include virtually any wireless communication mechanism by which
information may travel between client computers 102-104 and another computer, network, or the

like.

Network 111 is configured to couple network computers with other computers,
including, BFP 107, client computer(s) 101, and through wireless network 110 to client
computers 102-104. Network 111 is enabled to employ any form of computer readable media
for communicating information from one electronic device to another. Also, network 111 can
include the Internet in addition to local area networks (LANS), wide area networks (WANS),
direct connections, such as through a universal serial bus (USB) port, other forms of computer-
readable media, or any combination thereof. On an interconnected set of LANS, including those
based on differing architectures and protocols, a router acts as a link between LANS, enabling
messages to be sent from one to another. In addition, communication links within LANs
typically include twisted wire pair or coaxial cable, while communication links between
networks may utilize analog telephone lines, full or fractional dedicated digital lines including
T1, T2, T3, and T4, Integrated Services Digital Networks (ISDNs), Digital Subscriber
Lines (DSLs), wireless links including satellite links, or other communications links known to
those skilled in the art. For example, various Internet Protocols (IP), Open Systems
Interconnection (OSI) architectures, and/or other communication protocols, architectures,

models, and/or standards, may also be employed within network 111 and wireless network 110.

— 10 -



10

15

20

25

30

WO 2015/123344 PCT/US2015/015486

Furthermore, remote computers and other related electronic devices could be remotely connected
to either LANs or WANS via a modem and temporary telephone link. In essence, network 111

includes any communication method by which information may travel between computers.

Additionally, communication media typically embodies computer-readable instructions,
data structures, program modules, or other transport mechanism and includes any information
delivery media. By way of example, communication media includes wired media such as
twisted pair, coaxial cable, fiber optics, wave guides, and other wired media and wireless media
such as acoustic, RF, infrared, and other wireless media. Such communication media is distinct

from, however, processor-readable storage devices described in more detail below.

BFP 107 may include virtually any network computer usable to perform data processing
operation that may be used for generating unified models, cost models, data models, allocation
rules, recursive allocation rules, cost allocations, heritage information, total cost values for
offerings, displays and/or reports thereof, such as network computer 200 of FIGURE 2. In at
least one of the various embodiments, BFP 107 employs various techniques to create, define,
generate, and/or automated data processing applications such as budgeting and financial
management applications and one or more cost models and/or data models. BFP 107 may
include modules for generating data processing applications that may apply models that may
include dataset templates, category templates, allocation rules, unified models, or the like.
Furthermore, BFP 107 may include and/or generate data processing applications for visualizing
the generated allocation categories, cost allocations, budgets, cost models, data models,

allocation rules, unified models, or the like.

Computers that may operate as BFP 107 include various network computers, including,
but not limited to personal computers, desktop computers, multiprocessor systems,
microprocessor-based or programmable consumer electronics, network PCs, server computers,
tablet computers, network appliances, or the like. It should be noted that while BFP 107 is
illustrated as a single network computer, the invention is not so limited. Thus, in another
embodiment, BFP 107 may represent a plurality of network computers. For example, in at least
one of the various embodiments, BFP 107 may be distributed over a plurality of network

computers and/or implemented using cloud architecture.

Moreover, BFP 107 is not limited to a particular configuration. Rather, BFP 107 may

operate using a controller/worker approach over a plurality of network computers, within a

- 11 =
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cluster, a peer-to-peer architecture, cloud-based architecture (e.g., virtual machines), and/or any
of a variety of other architectures. Thus, BFP 107 is not to be construed as being limited to a
single environment, and other configurations, and architectures are also envisaged. BFP 107 may
employ processes and such as described below in conjunction with FIGURES 4 and above to

perform at least some of its actions.

Illustrative Client computer

FIGURE 2 shows one embodiment of client computer 200 that may be included in a
system implementing at least one of the various embodiments. Client computer 200 may include
many more or less components than those shown in FIGURE 2. However, the components
shown are sufficient to disclose an illustrative embodiment for practicing the present invention.
Client computer 200 may represent, for example, one embodiment of at least one of client

computers 101-104 of FIGURE 1.

As shown in the figure, client computer 200 includes a central processing unit (“CPU”)
202 in communication with a mass memory 226 via a bus 234. Client computer 200 also
includes a power supply 228, one or more network interfaces 236, an audio interface 238, a
display 240, a keypad 242, and an input/output interface 248. Power supply 228 provides power
to client computer 200. A rechargeable or non-rechargeable battery may be used to provide
power. The power may also be provided by an external power source, such as an AC adapter or

a powered docking cradle that supplements and/or recharges a battery.

Client computer 200 may optionally communicate with a base station (not shown), or
directly with another computer. Network interface 236 includes circuitry for coupling client
computer 200 to one or more networks, and is constructed for use with one or more
communication protocols and technologies including, but not limited to, global system for
mobile communication (“GSM”), code division multiple access (“CDMA”), time division
multiple access (“TDMA”), LTE, HSDPA, user datagram protocol (“UDP”), transmission
control protocol/Internet protocol (“TCP/IP”), short message service (“SMS”), general packet
radio service (“GPRS”), WAP, ultra wide band (“UWB”), IEEE 802.16 Worldwide
Interoperability for Microwave Access (“WiMax™), session initiated protocol/real-time transport
protocol (“SIP/RTP”), or any of a variety of other wireless communication protocols. Network
interface 236 is sometimes known as a transceiver, transceiving device, or network interface

card (“NIC”).

— 12 -
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Audio interface 238 may be arranged to produce and receive audio signals such as the
sound of a human voice. For example, audio interface 238 may be coupled to a speaker and
microphone (not shown) to enable telecommunication with others and/or generate an audio
acknowledgement for some action. Display 240 may be a liquid crystal display (“LCD”), gas
plasma, light emitting diode (“LED”), organic LED, electronic ink, or any other type of display
used with a computer. Display 240 may also include a touch sensitive screen arranged to receive

input from an object such as a stylus or a digit from a human hand.

Keypad 242 may comprise any input device arranged to receive input from a user. For
example, keypad 242 may include a push button numeric dial, or a keyboard. Keypad 242 may

also include command buttons that are associated with selecting and sending images.

Client computer 200 also comprises input/output interface 248 for communicating with
external devices, such as a headset, or other input or output devices not shown in FIGURE 2.
Input/output interface 248 can utilize one or more communication technologies, such as USB,

infrared, Bluetooth™, or the like.

Mass memory 226 includes a Random Access Memory (“RAM”) 204, a Read-only
Memory (“ROM?”) 222, and other storage means. Mass memory 226 illustrates an example of
computer readable storage media (devices) for storage of information such as computer readable
instructions, data structures, program modules or other data. Mass memory 226 stores a basic
input/output system (“BIOS”) 224 for controlling low-level operation of client computer 200.
The mass memory also stores an operating system 206 for controlling the operation of client
computer 200. It will be appreciated that this component may include a general-purpose
operating system such as a version of UNIX, or LINUX™, or a specialized client
communication operating system such as Windows Mobile™, Google Android™, Apple i10OS™,
or the Symbian® operating system. The operating system may include, or interface with a Java
virtual machine module that enables control of hardware components and/or operating system

operations via Java application programs.

Mass memory 226 further includes one or more data storage 208, which can be utilized
by client computer 200 to store, among other things, applications 214 and/or other data. For
example, data storage 208 may also be employed to store information that describes various
capabilities of client computer 200. The information may then be provided to another computer

based on a variety of events, including being sent as part of a header during a communication,
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sent upon request, or the like. At least a portion of the information may also be stored on a disk
drive or other computer-readable storage device (not shown) within client computer 200.
Further, as illustrated, data storage 208 may also financial data 210. In some embodiments,
financial data 210 may include a database, text, spreadsheet, folder, file, or the like, that may be
configured to maintain and store various budget data, allocation rules, recursive allocation rules,
audit logs, dataset templates, category templates, datasets, modeling information for unified
models, or the like. Such financial data 210 may also be stored within any of a variety of other
computer-readable storage devices, including, but not limited to a hard drive, a portable storage
device, or the like, such as illustrated by non-transitory computer-readable storage device 230.
In yet other embodiments, data storage 208 may also store data associated with cost data models

that may be generated in part by BFP 107.

Applications 214 may include computer executable instructions which, when executed
by client computer 200, transmit, receive, and/or otherwise process network data. Examples of
application programs include, but are not limited to calendars, search programs, email clients,
IM applications, SMS applications, voice over Internet Protocol (“VOIP”) applications, contact
managers, task managers, transcoders, database programs, word processing programs, security
applications, spreadsheet programs, games, search programs, and so forth. Applications 214

may include, for example, browser 218 and budget and forecasting client application 220.

Browser 218 may include virtually any application configured to receive and display
graphics, text, multimedia, and the like, employing virtually any web based language. In at least
one of the various embodiments, the browser application is enabled to employ HDML, WML,
WMLScript, JavaScript, SGML, HTML, XML, and the like, to display and send a message.
However, any of a variety of other web-based languages may be employed. In one embodiment,
browser 218 may enable a user of client computer 200 to communicate with another network
computer, such as BFP 107 of FIGURE 1. In one embodiment, browser 218 may enable a user
to view and/or manipulate data models, , unified models, budget projects, including creating

budgets, modifying cost models, or the like.

In at least one of the various embodiments, a user may employ client computer 200 to
manage budgeting and finance applications, and to access information stored or otherwise
managed through BFP 107. Also, in at least one of the various embodiments, the user may be

enabled to perform a variety of actions on the data, including, queries, comparisons,
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summations, analysis, or the like. Additionally, in at least one of the various embodiments, a
user may employ client 200 to automate one or more processes that may be used for generating
business systems, cost models, budget projects, or the like. In at least one of the various
embodiments, budget and forecasting client application 220 may be arranged to enable a user to
rapidly generate business systems that include allocation rules, cost values, cost models, data
models, unified models, or the like. In at least one of the various embodiments, application 220
may be arranged to generate and render visualizations and display reports of allocation rules

among cost categories in a cost model.

In any event, budget and forecasting client application 220 may employ processes similar
to those described below and illustrated in FIGURES 4 and above to perform at least some of its

actions.

Illustrative Network Computer

FIGURE 3 shows one embodiment of network computer 300 that may be included in a
system implementing at least one of the various embodiments. Network computer 300 may
include many more or less components than those shown. The components shown, however, are
sufficient to disclose an illustrative embodiment for practicing the invention. Network computer

300 may represent, for example, BFP 107 of FIGURE 1.

Network computer 300 includes processing unit 312, video display adapter 314, and a
mass memory, all in communication with each other via bus 322. The mass memory generally
includes RAM 316, ROM 332, and one or more permanent mass storage devices, such as hard
disk drive 328, tape drive, optical drive, flash drive, and/or floppy disk drive that may be
coupled to a processor such as CPU 312. The mass memory stores operating system 320 for
controlling the operation of network computer 300. Any general-purpose operating system may
be employed. Basic input/output system ("BIOS") 318 is also provided for controlling the
low-level operation of network computer 300. As illustrated in FIGURE 3, network computer
300 also can communicate with the Internet, or some other communications network, via
network interface unit 310, which is constructed for use with various communication protocols
including the TCP/IP protocol. Network interface unit 310 is sometimes known as a transceiver,
transceiving device, or network interface card (NIC). Network computer 300 also includes

input/output interface 324 for communicating with external devices, such as a headset, or other
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input or output devices not shown in FIGURE 3. Input/output interface 324 can utilize one or

more communication technologies, such as USB, infrared, Bluetooth™, or the like.

The mass memory as described above illustrates another type of processor readable
storage media. Processor-readable storage media (devices) may include volatile, nonvolatile,
removable, and non-removable media implemented in any method or technology for storage of
information, such as computer readable instructions, data structures, program modules, or other
data. Examples of computer readable storage media include RAM, ROM, Electronically
Erasable Programmable Read-Only Memory (EEPROM), flash memory or other memory
technology, Compact Disc Read-Only Memory (CD-ROM), digital versatile disks (DVD), Blu-
Ray, or other optical storage, magnetic cassettes, magnetic tape, magnetic disk storage or other
magnetic storage devices, or any other physical medium which can be used to store the desired

information and which can be accessed by any computer.

As shown, data stores 352 may include a database, text, spreadsheet, folder, file, or the
like, that may be configured to maintain and store various cost models, budget data, audit logs,
device data, or the like. In at least one of the various embodiments, data stores 352 may further
include program code, data, algorithms, or the like, for use by a processor, such as central
processing unit (CPU) 312 to execute and perform actions. In at least one of the various
embodiments, at least some of data and/or instructions stored in data stores 352 might also be
stored on another computer of network computer 300, including, but not limited to cd-rom/dvd-
rom 326, hard disk drive 328, or other computer-readable storage device resident on network
computer 300 or accessible by network computer 300 over, for example, network interface unit

310.

The mass memory also stores program code and data. One or more applications 350 are
loaded into mass memory and run on operating system 320. Examples of application programs
may include transcoders, schedulers, calendars, database programs, word processing programs,
Hypertext Transfer Protocol (HTTP) programs, customizable user interface programs, IPSec
applications, encryption programs, security programs, SMS message servers, IM message
servers, email servers, account managers, and so forth. Mass memory may also include
allocation rules 354, web services 366, data models 356, datasets 358, budget and forecasting

application 360, modeling application 364, taxonomy information 362, or the like.
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Web services 366 represent any of a variety of services that may be configured to
provide content, over a network to another computer. Thus, web services 366 include for
example, a web server, a File Transfer Protocol (FTP) server, a database server, a content server,
or the like. Web services 366 may provide the content over the network using any of a variety of
formats, including, but not limited to WAP, HDML, WML, SGML, HTML, XML, compact
HTML (cHTML), extensible (xHTML), or the like.

In at least one of the various embodiments, budget and forecasting application 360 may
enable a user to generate budgets, allocation rules, data model, cost models, reports, unified
models, or the like. Also in at least one of the various embodiments, budget and forecasting
application 360, and/or allocation application 364 may employ processes, or parts of processes,
similar to those described below and shown in FIGURES 4 and above to perform at least some

of its actions.

Illustrative Logical Svstem Architecture

FIGURES 4-7 are presented to illustrate logical system architectures at least one of the
various embodiments for unified modeling of technology towers. Furthermore, one of ordinary
skill in the art will appreciate that objects and architectures discussed herein may be
implemented using one or more computer programming languages, computer scripting
languages, database stored procedures, or the like, or combination thereof. Further, in at least
one of the various embodiments, cost objects and/or data model objects may be stored and/or
implemented using databases, including, SQL databases, object oriented databases, column-

oriented databases, NoSQL databases, custom databases, or the like, combination thereof.

FIGURE 4 shows a logical architecture for modeling application 400 for generating
technology tower and models for a business system in accordance with at least one of the various
embodiments. In at least one of the various embodiments, modeling application 400 may be
arranged to generate one or more technology towers, such as, technology tower 402. In at least
one of the various embodiments, technology tower 402 may be comprised of one or more sub-
towers, such as, sub-towers 404. Also, in at least one of the various embodiments, technology

tower 402 may be comprised of at least cost pools 406 and cost drivers 408.

In at least one of the various embodiments, modeling application 400 may be arranged to

use technology tower 402 to generate one or more models, such as, technology tower model 410.
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In at least one of the various embodiments, technology towers models, such as, technology tower

model 410 may be included in a financial data model, such as, financial data model 412.

In at least one of the various embodiments, modeling application 400 may be arranged to
employ business information 414 for determining one or more characteristics of sub-towers 404,
cost pools 406, or cost drivers 408. Likewise, in at least one of the various embodiments,
modeling application 400 may be arranged to process data sets 416 to generate a technology

tower.

In at least one of the various embodiments, template information may be employed by
modeling application 400 for determining the particular sub-towers that may comprise the
technology tower. Also, in at least one of the various embodiments, the modeling application
may be arranged to use the template information to determine the particular cost pools and/or

cost drivers for a particular technology tower.

In at least one of the various embodiments, template information may be implemented
using one or more well-known data structures, such as, arrays, lists, structures, classes, or the
like. In at least one of the various embodiments, template information may include configuration
information that defines the sub-towers, cost pools, cost drivers, or the like, for a given type of

technology tower. (See, FIGURESs 12 and 13)

In at least one of the various embodiments, each type of technology tower may be
arranged based on the particular characteristics of the resources that are associated with the
tower. Accordingly, in at least one of the various embodiments, technology towers for different
kinds of technology resources may include different cost pools and cost drivers. Likewise, in at
least one of the various embodiments, different datasets and/or business information may be
required to generate different technology towers. For example, technology towers related to
servers, printers, network infrastructure, or the like, may require datasets that include hardware
costs. In contrast, in some embodiments, some technology towers that may be directed towards

services or software applications may exclude costs associated with hardware.

In at least one of the various embodiments, technology towers may require business
information that may be provided by other sources other than datasets 416. In some
embodiments, this business information may be provided by one or more users. For example, if
a dataset does not provide information needed for a technology tower, modeling application 400

may be arranged to provide a user interface that enables a user to input the information.
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In at least one of the various embodiments, technology towers may be arranged to enable
the determination of various key performance indicators (KPI) related to the costs captured by
the technology tower. In at least one of the various embodiments, KPIs may be determined by
dividing a cost in the cost pool with a value from the cost driver. In at least one of the various
embodiments, KPI’s generated from using a technology tower may be arranged to provide
insight into how features of resources in the technology tower contribute to the total costs. For
example, a cost pool may include an entry indicating Servers hardware costs of $100,000. And,
Server cost drivers may include number of devices, and number of CPUs. Accordingly, in this
example, a KPI of cost per server device may be determined by dividing the Servers hardware

cost of $100,000 by the value of the number-of-devices cost drivers.

FIGURE 5 shows logical architecture 500 representing a portion of a technology tower in
accordance with at least one of the various embodiments. In at least one of the various
embodiments, cost pool 502 may be comprised of at least hardware costs 504, software costs,
506, labor costs 508, outside costs 510, facilities and power 512, telecommunication 514, or the
like. Further, in at least one of the various embodiments, cost pools 502 may be an embodiment

of cost pools 408 in FIGURE 400.

In at least one of the various embodiments, hardware costs 504 may be comprised of
purchased hardware costs 510, leased hardware costs 512, hardware maintenance costs 514,
depreciation costs 522, or the like. In at least one of the various embodiments, software costs
506 may be comprised of purchased software costs 516, leased software costs 518, software

maintenance costs 518, amortization costs 530, or the like.

In at least one of the various embodiments, using the different cost periods (e.g.,
purchases, lease, and maintenance) may further enable costs comparisons across organizations
within an organization, regardless of business vertical, size of organization and across national

boundaries.

In at least one of the various embodiments, physical assets (excluding property, office
space or raised floor facilities) may be classified as hardware costs 504 — the range of assets may
vary depending on the particular technology tower, but examples may include Servers, PCs,
Storage Arrays, Network Appliances, Printers, or the like. In at least one of the various
embodiments, if a device includes embedded software (firmware), such as a network firewall,

associated costs may be classified as hardware costs 504 even if the software can be upgraded
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for a separate fee. In at least one of the various embodiments, hardware costs 504 may be further
characterized into sub-pools, such as, purchases 516, lease 518, maintenance 520, or

depreciation 522.

In at least one of the various embodiments, software assets may vary by technology
tower type. For example, in at least one of the various embodiments, software costs may include
operating systems, middleware, databases, tools, utilities, applications, or the like. In at least one
of the various embodiments, software costs 506 may include enterprise or per instance licenses,
client-access licenses, maintenance/update costs, customization fees and Software as a Service
(SaaS) fees, or the like. Similar to hardware costs 504, software costs 506 may be collected into
four sub-pools based on the pattern of spending. Accordingly, in at least one of the various
embodiments, software costs 506 may be organized into at least purchases 524, lease 526,
maintenance 528, or amortization 530. In at least one of the various embodiments, amortization
524 may include costs related to software amortization of capitalized software license purchases

and software development efforts.

In at least one of the various embodiments, purchases may include the costs of new
assets as well as upgrades to existing assets. In at least one of the various embodiments, leases
may include actual rental costs, leasing costs, license fees or equivalent charges, where the
ownership of the asset remains with the leasing/rental company. In at least one of the various
embodiments, operating leases may fall into this category. Also, in at least one of the various
embodiments, financial leases, where the equipment becomes the responsibility of the
organization at the end of the lease period, may be treated as purchases. In at least one of the
various embodiments, in cases where ownership may be transferred from a vendor to the
organization, the capital cost on which the agreement is based may be recorded as a purchase
price. In some embodiments, if the capital cost may not be available, the payment stream may be

capitalized (adjusting for interest) and recorded as a purchase price (cost).

In at least one of the various embodiments, maintenance costs may be reported for
hardware that may be in use, regardless of age. In at least one of the various embodiments, for
rented, leased or licensed hardware, maintenance cost may be reported if such costs are not
included in the regular lease costs. In at least one of the various embodiments, the maintenance
cost pool may include one-off or occasional maintenance payments made to repair assets in the

absence of a maintenance contract. Further, in at least one of the various embodiments,
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depreciation 522 may include costs related to depreciation of capitalized purchases and hardware

expenses of non-capitalized purchases.

In at least one of the various embodiments, labor 508 may be comprised of internal labor
costs 532, external labor costs 534, or the like. In at least one of the various embodiments, labor
costs should be assigned to sub-pools internal labor 532 and external labor 534. The costs in
cach sub-pool should reflect the full range of personnel activities required for the technology
tower — including direct operational activities, support and management and administration
activities. The range of activities included in the labor costs may be determined based on the

arrangement of each particular technology tower.

In at least one of the various embodiments, labor costs may include internal and external
labor. In at least one of the various embodiments, internal labor may include employees that may
be performing functions within the scope of the different sections of the taxonomy. In at least
one of the various embodiments, costs for internal labor may include the fully-loaded cost of
employing a person. Accordingly, in at least one of the various embodiments, it may include

base-salary, standard benefits, employment taxes, national insurance costs, or the like.

In at least one of the various embodiments, internal labor cost excludes costs for work-
related travel or other costs that may be incurred by the employer in providing facilities (office
space, computer etc.) or for equipment for the employees to perform their functions. In at least
one of the various embodiments, the costs should include costs for part-time employees, such as,
those on temporary assignment from other parts of the business, including employees providing

cover for sick leave, maternity leave, sabbaticals, on the like.

In at least one of the various embodiments, external labor may include temporary
workers who are not employed directly by the business. Such as employees that may be paid on
a time and materials basis. For example, external consultants or freclance contractors may be
considered external labor. In at least one of the various embodiments, personnel supplied on-site
by a vendor for an agreed number of hours per week “at no extra charge” should be counted as

external labor (e.g, contractors) that have zero cost associated with them.

In at least one of the various embodiments, both internal and external labor costs may be
represented in terms of the cost of a Full-Time Equivalent (FTE) where one FTE represents
100% of a full time person’s working time. For example, in at least one of the various

embodiments, a person who works in the Service Desk full-time during the normal contracted
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week would be reported as one FTE in the Service Desk tower. An individual person may
contribute to more than one category of FTEs. For example, a person who works half a shift
monitoring Windows servers and the other half of the shift managing Storage Arrays should be
reported as half an FTE in Windows Servers and half an FTE in Storage. In at least one of the
various embodiments, for project-based activity, such as, the Applications area, internal and

external effort may be recorded as the count of hours rather than as FTEs.

In at least one of the various embodiments, outside services costs 510 may include sub-
pools including, consulting 536, or service providers 538. In at least one of the various
embodiments, consulting 536 may include external consulting project-based services, or the like.
And, in at least one of the various embodiments, service providers 538 may include, external
managed service providers including but not limited to infrastructure management, application
support, desktop/helpdesk support, collocation services; public cloud service providers including

infrastructure as a service (IaaS), platform as a service (PaaS), software as a service (SaaS), or

the like.

In at least one of the various embodiments, outside service 510 may include IT services
purchased from external service providers. Maintenance costs for hardware or software may be
recorded in the appropriate hardware or software cost sub-pools. Likewise, the costs associated
with employing outside contract staff may be included in the labour cost pools. Examples of
outside services include managed network services, cloud storage for end user backup,
externally provided email services, or the like. In at least one of the various embodiments, costs
for retained function may be recorded in the appropriate technology towers. Likewise, in at least
one of the various embodiments, the costs associated with managing the contracts and/or vendor

relationships may be included in a Cross-Functional Services technology tower.

In at least one of the various embodiments, facilities and power 512 may represent costs
associated with data center space, power, security and other operating expenses, including

depreciation of lease hold improvements.

In at least one of the various embodiments, some technology towers, such as, mainframe,
servers, storage, or the like, may have costs assigned to facilities and power 512 that may
represent the costs associated with hosting the physical assets/infrastructure for delivering the
services that the technology tower provides. In at least one of the various embodiments, costs for

facilities may exclude floor space costs (per square yard or square meter costs), but may include
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the costs of air-conditioning and/or cooling, electrical and other utilities costs, outside services
and personnel costs related to managing a data center environment. In at least one of the various
embodiments, costs for shared facilities (e.g., data centers) may be apportioned across one or
more relevant technology tower based on a ratio of power usage, floor space or other mechanism

consistent with the data model.

In at least one of the various embodiments, some technology towers may be associated
with additional cost pools for “other costs” (not shown). For example, other costs may include
consumables related to particular functions associated with the technology tower, such as the
cost of data storage tapes or other media, print cartridge costs, or the like. Also, in at least one of
the various embodiments, telecoms 514 may comprise cost pools for including
telecommunications charges, such as, leased lines, domestic and international voice callings
(including mobile), multiprotocol label switching (MPLS), internet service providers (ISP), or
the like. Also, in at least one of the various embodiments, telecoms 514 may further include

costs related to voice and data network connectivity including circuit and usage expenditures.

FIGURE 6 shows logical architecture 600 that includes cost drivers in accordance with at
least one of the various embodiments. In at least one of the various embodiments, cost drivers
602 may be arranged to include information related to the features for items that may comprise
the cost pools. Cost drivers may be a component of technology tower 402 though for clarity cost
drivers 602 is shown here separately. For example, cost drivers 600 may be an embodiment of

cost drivers 408 of FIGURE 4.

In at least one of the various embodiments, cost drivers 600 may be organized into
standard categories. In at least one of the various embodiments, categories may include

configuration/volumes 604, cloud volumes 606, utilization 608, personnel 610, or the like.

In at least one of the various embodiments, configuration/volumes 604 may comprise
cost drivers based on the how a given sub-tower may be configured and/or how many of a given
feature (e.g., CPU per computer, number of computers, software licenses, or the like) may be
included. In at least one of the various embodiments, number of units 612 may include values
representing a number of units of a particular type of feature. In at least one of the various
embodiments, number of events 614 may be used if costs of in the tower may be associated with
a number of events. In at least one of the various embodiments, number of services 616, may be

used to represent how many services associated with a cost item in the tower may be used.
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Likewise, in at least one of the various embodiments, number of licenses 618 may represent to
number of licenses associated with one more cost items in the tower. And, number of instances

620 may represent the number of instances of cost items in a tower that may be operative.

In at least one of the various embodiments, the specific cost drives included in
technology may be driven the template information corresponding to the technology tower and
the availability of relevant captured information. Accordingly, in at least one of the various
embodiments, the particular number, quantity, volume represented in the technology tower may
depend on the particular technology tower being generated and the information provided by the

organization that is being modeled.

In at least one of the various embodiments, cloud volumes 606, may include cost drivers,
such as, number of reserved instances 622, and/or CPU hours 624. Also, in at least one of the
various embodiments, utilization of resources 608 may include cost drivers, such as, percentage
of availability 626 and/or number of ports 628. In at least one of the various embodiments,

personnel 610 may include cost drivers, such as, internal FTE’s 630 and/or external FTE’s 632.

Furthermore, in at least one of the various embodiments, certain cost drivers may be
considered activity drivers. In at least one of the various embodiments, activity drivers may be
defined in the template information used for generating the technology towers. In at least one of
the various embodiments, activity drivers may vary depending on the item and the technology
tower. In at least one of the various embodiments, activity drivers represent cost drivers that may

have significant impact on the costs associated with an activity.

FIGURE 7 illustrates technology towers for unified modeling system 700 in accordance
with at least one of the various embodiments. In at least one of the various embodiments, a
modeling application may be arranged to generate various technology towers, where each tower
captures a particular portion of an organizations assets and services. In at least one of the various
embodiments, such as technology tower may include, compute tower 702, end user services
tower 704, network tower 706, application development (AD) management tower 708, storage
tower 710, output management tower 712, telecoms tower 714, projects tower 716, cross

functional services tower 718, data center 720, or the like.

In at least one of the various embodiments, compute tower 702 may be arranged to model
costs related to the provisioning of computers and computer environments for hosting various

applications for an organization. Accordingly, in at least one of the various embodiments,
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computer tower 702 may comprise one or more sub-towers, including, Windows Server, Linux

Servers, Unix Servers, Legacy Servers, Mainframes (mainframe computers), or the like.

In at least one of the various embodiments, end user services tower 704 may be arranged
to model costs related to the provisioning of services to end user computing devices, including
desktop PCs, laptops, thin clients, virtual desktop, tablets, mobile devices, or the like.
Accordingly, in at least one of the various embodiments, end user services tower 704 may
comprise one or more sub-towers, including, client devices, service desk, end user email, or the

like.

In at least one of the various embodiments, network tower 706 may be arranged to model
costs related to LAN, WAN, Voice and other network-related services, including virtual private
network (VPN) provisioning, network security, or the like. Accordingly, in at least one of the
various embodiments, network tower 706 may comprise one or more sub-towers, including,

LAN, WAN, Voice, “other” networks, or the like.

In at least one of the various embodiments, AD management tower 708 may be arranged
to model costs related to various aspects of the development, deployment and support of
business applications, including those developed in-house, purchased/licensed commercial
applications, Software as a Service (Saas), or the like. Accordingly, in at least one of the various
embodiments, AD management tower 708 may comprise one or more sub-towers, including, AD

management & Operation, AD development projects, line of business software, or the like.

In at least one of the various embodiments, storage tower 710 may be arranged to model
costs related to the provisioning of centrally managed storage services across all tiers and
technologies for the organization. In at least one of the various embodiments, storage tower 710
may include archive, backup and restore, disaster recovery, or the like. Accordingly, in at least
one of the various embodiments, storage tower 710 may comprise one or more sub-towers,

related to various storage technologies, and so on.

In at least one of the various embodiments, output management tower 712 may be
arranged to model costs related to central printing functions, (including print to non-paper
media), document output to fiche/DVD or other permanent storage medium, post-print
processing (such as collation and binding), automatic enveloping, print dispatch (for example

franking), or the like.
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In at least one of the various embodiments, telecoms tower 714 may be arranged to
model costs related to all carrier/telecoms costs, including fixed line costs, internet charges, and

data and voice charges (including domestic and internal, fixed line and mobile).

In at least one of the various embodiments, projects tower 716 may be arranged to model
costs related to “change the business” projects such as consolidating data centers, IT
consolidation following mergers and acquisitions, migrating the business to a radically new

software platform, or similar high-risk, high-visibility activity.

In at least one of the various embodiments, cross functional services tower 718 may be
arranged to model costs related to the costs and personnel performing IT functions which cut

across platform and technology boundaries within an organization.

In at least one of the various embodiments, data center tower 720 may be arranged to

model costs related to the owning and/or operating a enterprise level data center.

In at least one of the various embodiments, one of ordinary skill in the art will appreciate
that a modeling application, such as, modeling application 364 may be arranged to generate

more or fewer technology towers than those shown in FIGURE 7.

In at least one of the various embodiments, template information for each technology
tower type may be arranged to prescribe to sub-tower, cost items, cost pools, and cost drivers for
generating a technology tower. One of ordinary skill in the art will appreciate that technology
tower types in addition to those described above are envisaged. Likewise, in at least one of the
various embodiments, technology towers may have more or fewer sub-towers than as described

above.

Generalized Operations

FIGURES 8-12 represent the generalized operations of allocating heritage information in
data models in accordance with at least one of the various embodiments. In at least one of the
various embodiments, processes 800, 900, 1000, 1100, and 1200 described in conjunction with
FIGURES 8-12 may be implemented by and/or executed on a single network computer, such as
network computer 300 of FIGURE 3. In other embodiments, these processes or portions thereof
may be implemented by and/or executed on a plurality of network computers, such as network
computer 300 of FIGURE 3. However, embodiments are not so limited, and various

combinations of network computers, client computers, virtual machines, or the like may be
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utilized. Further, in at least one of the various embodiments, the processes described in
conjunction with FIGURES 8-12 may be operative in unified architectures such as those
described in conjunction with FIGURES 4-7 and in for embodiments described in conjunction

with FIGURES 13-47.

FIGURE 8§ illustrates a flowchart for process 800 for generating technology towers for
unified modeling in accordance with at least one of the various embodiments. After a start block,
at block 802, a modeling application may determine the technology tower type. In at least one of
the various embodiments, technology tower types may include the types described in
conjunction with FIGURE 7. At block 804, in at least one of the various embodiments, template
information corresponding to the technology tower type may be determined. At block 806, in at
least one of the various embodiments, one or more datasets and/or one or more portions of
business information may be processed. At block 808, in at least one of the various
embodiments, the technology tower may be generated based on the template information,
datasets, and/or business information. At block 810, in at least one of the various embodiments,
the technology tower may be provided to another application, such as, budget and forecasting
application 360, for integrating with a financial data model for the organization. Next, in at least

one of the various embodiments, control may be returned to a calling process.

FIGURE 9 illustrates a flowchart for process 900 for processing dataset and business
information for generating technology towers for unified modeling in accordance with at least
one of the various embodiments. After a start block, at block 902, cost information may be

determined from one or more datasets and/or one or more sources of business information.

At block 904, in at least one of the various embodiments, the cost information may be
mapped to one or more cost pools. In at least one of the various embodiments, a budget and
forecasting application and/or a modeling application may be arranged to map information from
the datasets to the cost pools in the technology tower. For example, if the dataset includes GL
ledger data describing the costs of Windows Server, Linux Servers, or the like, those costs may

be aggregated and entered into the technology tower.

At block 906, in at least one of the various embodiments, cost driver information for the
one or more cost items included in the technology tower may be determined based on the
datasets and business information. Also, in at least one of the various embodiments, cost driver

information may be retrieved from an external data source or database. For example, if the
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model number or serial number of computers being incorporated into a Server cost item may be
known, the CPU type and/or count for the particular models may be retrieved from an external

database.

At block 908, in at least one of the various embodiments, a technology tower that
corresponds to the template information and the organizations datasets and business information

may be generated based on the cost pools, and cost drivers.

At decision block 910, in at least one of the various embodiments, if the generated
technology mode is determined to be insufficient for modeling the technology tower for the
organization, control may loop back to block 904; otherwise, control may be returned to a

calling process.

FIGURE 10 illustrates a flowchart for process 1000 for generating cost pool information
for generating technology towers for unified modeling in accordance with at least one of the
various embodiments. After a start block, at block 1002, the current technology tower or sub-
tower of a technology tower may be determined. In at least one of the various embodiments,
technology towers may include one or more sub-towers. Sub-towers may represent various
assets or services that may be included in a technology tower. For example, in at least one of the
various embodiments, a compute tower may include sub-towers, such as, server computers,

mainframe, or the like.

However, in some cases, technology towers may not include sub-towers, in such cases,
the information included in the technology tower may be treated that same as a single sub-tower.
Accordingly, in at least one of the various embodiments, the technology tower may be treated as
a single sub-tower for the purposes of modeling, determining cost pools, determining cost

drivers, or the like.

In at least one of the various embodiments, the information used for determining the cost
values used for the cost pools may be provided in the datasets and/or business information
described above. In at least one of the various embodiments, costs may be aggregated into totals
and added to the technology tower. In at least one of the various embodiments, the time periods
that may be aggregated may vary depending on the needs of the enterprise. Accordingly, a cost
pool value may be an aggregation of costs over different lengths of time such as, a month, year,
multi-year, or the like. Also, in at least one of the various embodiments, the dataset information

may represent projected costs of resources yet to be provisions or otherwise acquired. As well as
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services not yet received. Further, in at least one of the various embodiments, a modeling
application may provide one or more user interfaces that enable users to modify the cost pool
values in a technology tower. Such user interfaces may enable interactive modification of the

technology tower and/or its associated financial models.

At block 1004, in at least on¢ of the various embodiments, hardware costs for the cost
items in the sub-tower may be determined. In at least one of the various embodiments, the
template information for the current technology tower may be arranged to include information

for determining the particular items to include in the hardware costs for the sub-tower.

For example, in at least one of the various embodiments, if a storage tower is being
generated, the template information may be arranged such that costs for, tiered disks, virtual
tape, tape drives, storage infrastructure, or the like, may be include as a hardware cost for the
technology tower. Also, in at least one of the various embodiments, hardware costs may be

organized into categories such as, purchase, lease, and maintenance, as described above.

At block 1006, in at least on¢ of the various embodiments, software costs for the cost
items in the sub-tower may be determined. In at least one of the various embodiments, each sub-
tower may include one or more software costs that may be added to the technology tower. In at
least one of the various embodiments, the template information for the current technology tower
may be arranged to include information for determining which cost items are included in the

software costs for the technology tower.

For example, in at least one of the various embodiments, if a storage technology tower is
being generated, the template information may include software costs such as the costs for,
running the storage system, software for operating a tiered disk system, and storage
infrastructure operations, or the like. Also, in at least one of the various embodiments, software
costs may be organized into categories such as, purchase, lease, and maintenance, as described

above.

At block 1008, in at least on¢ of the various embodiments, labor costs for the cost items
in the sub-tower may be determined. In at least one of the various embodiments, different items
in a sub-tower may have various types of labor costs attributed to them. For example, in at least
one of the various embodiments, sub-towers may include cost items for costing the planning,
building, and running (operating) labor that may be associated with a technology tower.

Continuing with using a storage tower as an example, the provisioning and deployment of
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storage resources may often include labor costs related to the planning, building, and running of
the storage resources in addition to the hardware and software expense. If such labor costs are

omitted from the technology tower, subsequent modeling may produce inaccurate results.

At block 1010, in at least on¢ of the various embodiments, outside services costs for the
cost items in sub-tower may be determined. In at least one of the various embodiments, for many
resources represented by the sub-tower, the costs of outside services may contribute significantly
the costs. Accordingly, in at least one of the various embodiments, the modeling application may
be arranged to incorporate one or more outside services costs to the items in the sub-tower. At
block 1012, in at least one of the various embodiments, facilities and energy costs for the cost
items in the sub-tower may be determined. At block 1014, in at least one of the various
embodiments, optionally, other costs associated with the items in the sub-tower may be
determined, including, in at least one of the various embodiments, telecommunication costs
associated with one or more items. At block 1016, in at least one of the various embodiments, a
total cost for the items in the sub-tower may be generated based on the costs determined in
blocks 1004, 1006, 1008, 1010, 1012, and 1014. Next, control may be returned to a calling

Proccess.

FIGURE 11 illustrates a flowchart for process 1100 for generating cost driver
information that may be used for generating technology towers for unified modeling in
accordance with at least one of the various embodiments. In at least one of the various
embodiments, the cost pools may be the source of costs that may be associated with the sub-
tower, such as, hardware, software, labor, or the like. In at least one of the various embodiments,
a modeling application, such as, modeling application 364 may be arranged to generate

technology towers that include one or more cost drivers for various cost items for a cost pool.

In at least one of the various embodiments, each technology tower type may be arranged
to identify one or more cost drivers that may be organized into one or more general categories
and shown in FIGURE 6. In at least one of the various embodiments, the template information
that corresponds to a technology tower may be employed to determine the particular cost drivers
to be determined. In at least one of the various embodiments, the template information may
include one or more formulas/algorithms for computing cost drivers with respect to one or more

cost pools. In at least one of the various embodiments, similarly as with cost pools, different cost
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drivers may be associated with different cost items of the sub-tower. Accordingly, each cost item

in the technology tower may be associated with one or more cost drivers.

After a start block, at block 1102, a sub-tower of the technology tower may be
determined. In at least one of the various embodiments, technology towers may include one or
more sub-towers. Sub-towers may represent various resources that may be included in a
technology tower. For example, in at least one of the various embodiments, a compute tower
may include sub-towers, such as, server computers, mainframe, or the like. In some cases,
technology towers may not include sub-towers, in such cases, the information included in the
technology tower may be treated that same as a single sub-tower. Accordingly, in at least one of
the various embodiments, the technology tower may be treated as a single sub-tower for the

purposes of modeling, determining cost pools, determining cost drivers, or the like.

At block 1104, in at least on¢ of the various embodiments, costs from one or more cost
pools may be assigned and/or allocated to the cost items in the sub-tower. (See, FIGURE 10). In
at least one of the various embodiments, the cost pools may be the source of costs that may be

associated with the sub-tower, such as, hardware, software, labor, or the like.

At block 1106, in at least on¢ of the various embodiments, cost driver information that
may be associated with configuration/volume information may be determined based on the
technology tower information. In at least one of the various embodiments, configuration and/or
volume information may result in one or more cost drivers for resources represents by the sub-

tower.

In at least one of the various embodiments, configuration/volume type cost drivers may
be related to countable features or events. For example, for a storage technology tower, the labor
costs associated with running the storage resources may be highly dependent on the number
incidents (e.g., trouble tickets) that occur in year that are related to problem with the storage
resource. Likewise, in at least one of the various embodiments, staying with a storage tower
example for now, other configuration/volume cost drivers may include number of installed tiered
storage devices. Also, staying with this example, configuration such as percentage of ratio of

SAN versus NAS may be added to the technology tower since it may drive the cost of storage.

At block 1108, in at least on¢ of the various embodiments, the cost driver information
that may be associated with one or more cloud resources may be determined based on the

technology tower information. In at least one of the various embodiments, technology towers
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may be arranged to capture information related to cloud computing resources that may be
associated with one or more components of a sub-tower. In at least one of the various
embodiments, cloud resources may be measured in terms of storage volumes, CPU hours per

year, number of reserve compute instances, or the like.

At block 1110, in at least on¢ of the various embodiments, the cost driver information
that may be associated with utilization information may be determined based on the technology
tower information. In at least one of the various embodiments, utilization information for one or
more of the sub-tower components may be included in a technology tower. For example,
utilization information may include CPU utilization, storage utilization, availability information,

or the like.

At block 1112, in at least on¢ of the various embodiments, the cost driver information
that may be associated with personnel may be determined based on the technology tower
information. In at least one of the various embodiments, sub-tower components, such as,
planning, building, running, or the like, the may be associated with labor costs may have
personnel cost drivers. In at least one of the various embodiments, cost drivers such as, number
of employees and/or number of contractors may be included in the technology tower. Next, in at

least one of the various embodiments, control may be returned to a calling process.

FIGURE 12 shows a flowchart for process 1200 for employing a technology tower for
generating a key performance indicator in accordance with at least one of the various
embodiments. After a start block, at block 1202, in at least one of the various embodiments, a
particular technology tower of interest may be selected. In at least one of the various
embodiments, the technology tower of interest may be incorporated into a financial model or
otherwise accessible using an application, such as, budget and forecasting application 360,
modeling application 364, or the like. At block 1204, in at least one of the various embodiments,
cost driver information for particular cost items of interest may be determined using the selected
technology tower. At block 1206, in at least one of the various embodiments, one or more of the
cost pools may be selected from the cost pools in the technology tower that may be associated
with the same cost item. At block 1208, in at least one of the various embodiments, a key
performance indicator KPI may be generated based on the determined cost pool information and
the determined cost driver information. In at least one of the various embodiments, the KPI may

be generated by dividing the value of the determined cost pool with the value of the cost driver.
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For example, given a technology tower that includes a cost item such as Servers that is
associated with a cost pool having the value of $50,000, various KPI’s may be generated based
on cost drivers that may be associated with the cost item Servers. Continuing with this example,
the Servers item may be associated with multiple cost drivers, such as, number of physical
servers, number of CPU’s, number of cores, and so on. Accordingly, in this example, KPI’s such
as cost per physical server, cost per CPU, cost per core, or the like, may be generated using the

technology tower. Next, control may be returned to a calling process.

It will be understood that figures, and combinations of actions in the flowchart-like
illustrations, can be implemented by computer program instructions. These program instructions
may be provided to a processor to produce a machine, such that the instructions executing on the
processor create a means for implementing the actions specified in the flowchart blocks. The
computer program instructions may be executed by a processor to cause a series of operational
actions to be performed by the processor to produce a computer implemented process for
implementing the actions specified in the flowchart block or blocks. These program instructions
may be stored on some type of machine readable storage media, such as processor readable non-

transitive storage media, or the like.

Furthermore, in at least one of the various embodiments, the actions specified in one or
more blocks may be performed concurrently if appropriate and/or if enabled by the underlying

hardware and computer processor.

Illustrative Use Cases

FIGURES 13-47 illustrate use cases for unified modeling of technology towers in
accordance with at least one of the various embodiments. Furthermore, in the template

information in FIGURESs 15-47 activity drivers may be indicated with an asterisk.

FIGURE 13 illustrates cost pool structure 1300 for unified modeling of technology
towers in accordance with at least one of the various embodiments. In at least one of the various
embodiments, template information for generating technology may be arranged using a data
structures, such as, cost pool structure 1300. Accordingly, in at least one of the various
embodiments, technology towers may be generated based on a unified model that may be
represented and/or enabled by using a defined data structure, such as, cost pool structure 1300.

In some embodiments, a cost pool structure may be defined as a database schema, in other
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embodiments a cost pool structure may be defined in software as part of a modeling application,

such as, modeling application 364.

In at least one of the various embodiments, cost pool structure 1300 may be comprised of
various components, including, hardware costs 1302, software costs 1304, labor 1306, outside
services 1308, other/facilities and Power costs 1319. These components represent embodiments

of the cost pool information that may be described for FIGURE 5.

In at least one of the various embodiments, each component may include zero or more
cost items, such as, Item 1312. Also, each component may include one or more columns, such
as, columns 1314, column 1316, column 1318, and column 1320 for recording and/or generating
cost values corresponding to the cost item and the column. Typically, a cost item may represent
an entire an entire class, category, or type of item that may be associated with technology tower
that is being modeled/generated. For example, Item 1 of hardware costs 1302 may be “tiered
storage” for a Storage technology tower. Accordingly, in at least one of the various

embodiments, different types of technology towers may include different cost items.

In at least one of the various embodiments, a modeling application such as modeling
application 364 may be arranged to determine the cost items for a cost pool component based on
the template information that corresponds to the technology tower. Accordingly, in at least one

of the various embodiments, different technology tower types may include different cost items.

In at least one of the various embodiments, the columns in the cost pool component may
represent the aggregated costs for the cost item. For example, column 1310 may be employed to
contain the aggregated costs for purchasing the cost item in the corresponding row. For example,
in at least on¢ of the various embodiments, if Item 1 in hardware cost 1302 is Servers, column
1314 of the corresponding row may contain the aggregated purchase costs of all the Servers in
the organization being modeled. Likewise, column 1316 may contain the aggregated lease costs
of corresponding to the Servers leased by the organization. And, column 1318 may contain the
aggregate maintenance costs of corresponding to Servers owner or operated by the organization
while in at least one of the various embodiments, column 1320 may used ot accumulate

depreciation costs for capitalized hardware.

In at least one of the various embodiments, different technology towers may have
different cost items for each cost pool component. Likewise, in at least one of the various

embodiments, some organizations being modeled may not have every type of cost item called

_ 34 —



10

15

20

25

30

WO 2015/123344 PCT/US2015/015486

out in the template information for a given technology tower. For example, a technology tower
may be defined to include information related to mainframe computers even though the
organization being modeled may just use server computers. Accordingly, in at least one of the
various embodiments, if a technology tower calls for items not present in an organization those

cost items may be ignored.

In at least one of the various embodiments, within a technology tower the cost items in
the different cost pools may be the same or different for each other. For example, hardware costs
1302 may include cost items corresponding to hardware devices used or purchased by the
organization. Software costs 1304 may include cost items corresponding software used or
purchased by the organization. However, in at least one of the various embodiments, cost items
may be shared across one or more cost pool components. For example, in at least one of the
various embodiments, labor 1306 may include cost items that may be listed in other cost pool

components.

In at least one of the various embodiments, as described software cost 1306 includes
costs related to software applications, labor 1306 may be employed to capture internal and
external labor costs, outside services costs 1308 may included suchs as consulting and/or service
providers. And, towers, for “other” costs, or facilities/power costs may be represents in towers

1310, as discussed above.

FIGURE 14 illustrates cost driver structure 1400 for unified modeling of technology
towers in accordance with at least one of the various embodiments. In at least one of the various
embodiments, in addition to a cost pool structure that comprises one or more components (See,
FIGURE 5 and FIGURE 13), a technology tower may include a cost driver structure that
includes one or more cost driver components. In at least one of the various embodiments, cost
driver components may include configuration/volume 1402, cloud volumes 1404, utilization

1406, or personnel 1408.

In at least one of the various embodiments, cost driver components 1402, 1404, and 1406
may represent different types of cost drives but they share certain characteristics. In at least one
of the various embodiments, cost driver components 1402, 1404, and 1406 may include zero or
more rows that correspond to an cost item (e.g., Servers, Databases, Printers, or the like), a
feature (e.g., CPU, Events, Licenses, Instances, or the like) and a value function. For example, if

cost item 1410 is Servers, an example of a feature may be CPU and the value may be the sum of
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CPUs for all Servers in the organization. The features and the value formula may vary depending

on the cost item and the cost driver component

Also, in at least one of the various embodiments, there may be multiple cost driver
components of the same type associated with an cost item -- one for each important cost driving
feature. For example, in at least one of the various embodiments, if the cost item is Servers, there
may be Configuration/Volume components for number of CPUs, number physical devices,

number of core, or the like.

In at least one of the various embodiments, configuration/volume component 1402 may
be arrange to represent cost driver information that may be related to the feature configuration
and/or volumes (e.g., quantity) of those features. In at least one of the various embodiments,
such cost driver information may include counts or quantity of feature or assets associated with
the cost item. For example, number of CPUs for Servers; number of licenses for software
applications cost items; number of switches for network cost items; number of incidents for

helpdesk cost items; or the like.

In at least one of the various embodiments, cloud volumes component 1404 may be
arranged to represent cost driver information that may be related to cloud resources that may be
associated with a particular cost item. For example; cloud storage per month; number of reserved

compute instances; or the like.

In at least one of the various embodiments, utilization component 1406 may be arranged
to represent cost driver information that may be related to utilization metrics that may be
associated with a particular cost item. For example; percent utilized; percent available (uptime);

or the like.

In at least one of the various embodiments, personnel component 1408 may be organized
somewhat differently than component 1402, 1404, and 1406. Accordingly, in at least one of the
various embodiments, personnel component 1408 may be arranged to represent cost driver
information that may be related to the number of fulltime employees or contractors that may be
associated with a particular cost item. As such, for each cost item in component 1408, a value
representing the number of internal fulltime equivalents (FTEs) and/or a value of representing

the number of external FTE that may be associated with the cost item.

FIGURES 15-18 illustrate the cost pools and cost drivers for a compute technology tower

in accordance with at least one of the various embodiments. In at least one of the various
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embodiments, the Compute tower covers the provision of application hosting environments, both

Server and Mainframe based.

FIGURES 15-16 illustrate the cost pools 1500 and cost drivers 1600 for including in a
servers sub-tower for a compute technology tower in accordance with at least one of the various
embodiments. In at least one of the various embodiments, the server technology tower covers the
provision of Servers based on Windows, Unix, Linux and legacy (VMS, for example)

architectures.

The scope for this tower includes all personnel activities, hardware, software, outside
services and facilities and power to build, manage, and run a Server environment. This may

include:
e Planning and design of the environment, including the design of standard server images
¢ Initial build and configuration of servers
e Monitoring and operational activities
e Second level support
e Hardware maintenance and upgrades

e Configuration and support of the following categories of software: operating system,
system software, RDBMS, middleware, application servers, utilities and tools. It does not
cover the installation and support of business or end-user applications that utilise the

underlying platform.

e The management and administration of the environment, including the day to day

management of resources, including personnel, dedicated to the Servers environment

FIGURES 17-18 illustrate the cost pools 1700 and cost drivers 1800 for including in a
mainframe sub-tower for a compute technology tower in accordance with at least one of the
various embodiments. In at least one of the various embodiments, this technology tower covers
the provision of Mainframe based on zOS, Fujistsu and iSeries hardware. Although iSeries may
be considered as a Server platform in terms of hardware, in terms of support best practices and
application scope, it is closer to a Mainframe environment than to a traditional Windows or

Linux environment.

_ 37 —



WO 2015/123344 PCT/US2015/015486

The scope for this tower includes all personnel activities, hardware, software, outside
services and facilities and power to build, manage, and run a Mainframe environment. This may

include:
¢ Initial build and configuration of Mainframes
5 e Monitoring and operational activities
e Batch, interactive and transaction processing workloads
e Second level support

e Hardware maintenance and upgrades, including secondary or legacy hardware (e.g.

ESCON/FICON switches, FEPs etc.)

10 e Configuration and support of the following categories of software: operating system,
system software, RDBMS, middleware, transaction processing monitors (e.g. CICS),
application servers, utilities and tools. It does not cover the installation and support of

business or end-user applications that utilise the underlying platform

e The management and administration of the environment, including the day to day

15 management of resources, including personnel, dedicated to the Mainframe environment

FIGURES 19-20 illustrate the cost pools 1900 and cost drivers 2000 for including in a
storage technology tower in accordance with at least one of the various embodiments. In at least
one of the various embodiments, The Storage tower covers the provision of centrally managed
storage services across all tiers and technologies. It includes archive, backup and restore and
20  disaster recovery. The scope for this tower includes all personnel activities, hardware, software,
outside services and facilities and power to build, manage, and run an enterprise storage

environment. These may include:
e SAN infrastructure
o Tiered disk (all tiers)
25 e Virtual tape
e Tape (all technologies, including ATL ald manual tape)
e Planning and design, including capacity planning of storage

e Operational and support activities (including second level support)
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e Server backup and restore
e Central archiving
¢ Disaster recovery

FIGURES 21-26 illustrate the cost pools and cost drivers for an end-users services
technology tower in accordance with at least one of the various embodiments. In at least one of
the various embodiments, end user services technology tower represents the provisioning of
services to end user computing devices, including desktop PCs, laptops, thin clients, virtual
desktop, tablets and mobile devices. It includes support for end users, maintenance of devices,

Email services and Office applications. It also includes the IT Service Desk tower.

FIGURES 21-22 illustrate the cost pools 2100 and cost drivers 2200 for including in a
client devices sub-tower for an end-user services technology tower in accordance with at least
one of the various embodiments. In at least one of the various embodiments, this tower covers
the provisioning of End User Computing (EUC) devices, including virtualized desktops, on PCs,
laptops, thin clients, tablets, mobile devices and local printers. Devices supported under Bring
Your Own Device programs may also be included if they utilize resources or support of the EUC
function. In addition to the build and deployment of EUC devices, software services are included
for operating system, collaboration tools and office applications. In at least one of the various
embodiments, the provisioning of application servers, LAN infrastructure, central storage or

business applications may be excluded in this tower.
The scope of this tower may include:
e Office applications and office application support
e Collaboration applications (e.g. SharePoint)
e EUC planning and design
e Moves/Adds/Changes
e EUC software distribution
e EUC hardware maintenance

e Infrastructure server administration (e.g. DHCP server administration, print queue

handling etc.)
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e Desktop backup and restore
e End user training (excluding training on business applications)

FIGURES 23-24 illustrate the cost pools 2300 and cost drivers 2400 for including in a
email devices sub-tower for an end-user services technology tower in accordance with at least
one of the various embodiments. In at least one of the various embodiments, this tower includes
all software, personnel and outside services associated with the provisioning of Email services
for end users. It does not include the costs for hardware platforms that host Email servers as this
should be included in the appropriate Servers tower. Included costs are the Email server costs,
client access licenses and any additional Email tools (spam filtering, content controls or

specialist email archiving tools).

FIGURES 25-26 illustrate the cost pools 2500 and cost drivers 2600 for including in a
service desk sub-tower for an end-user services technology tower in accordance with at least one
of the various embodiments. In at least one of the various embodiments, the Service Desk tower
covers the provisioning of central and local IT service desks. It may include first level contact,
(including user self-service via web or email), and incident and problem management. Excluded
is second-level support, (including desk-side support), third-level support or non-IT related
service elements (e.g. HR and Finance functions). Hardware and software may be included
where it is providing specific Service Desk functionality, for example Service Desk software

systems, knowledgebase applications and so on.

FIGURES 27-34 illustrate the cost pools and cost drivers for a network technology tower
in accordance with at least one of the various embodiments. In at least one of the various
embodiments, the services grouped into the Network technology tower may include LAN,
WAN, Voice and other network-related services (such as VPN provision or Network Security).
In at least one of the various embodiments, costs associated with data or voice usage charges
(e.g. per minute or per GB charges) should not be included in Network but they may be recorded

as part of the Telecoms tower.

FIGURES 27-28 illustrate the cost pools 2700 and cost drivers 2800 for including in a
LAN sub-tower for a network technology tower in accordance with at least one of the various
embodiments. In at least one of the various embodiments, Local Area Network (LAN) is a short
distance data communications network (typically within a building or campus) used to link

computers and peripheral equipment under a form of standard control such as TCP/IP. Both
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wired and wireless LANs are within scope. It may include switches and routers in data centers
that support data between servers and end user devices. It may exclude equipment for connecting
mainframes, storage, and servers to each other, such as Storage Area Networks, Sysplex

interconnectivity equipment, or backplanes in rack-mounted servers and blade servers.

FIGURES 29-30 illustrate the cost pools 2900 and cost drivers 3000 for including in a
WAN sub-tower for a network technology tower in accordance with at least one of the various
embodiments. In at least one of the various embodiments, the Wide Area Network (WAN) may
be the part of a data network that links different locations (e.g. beyond a metropolitan arca).
Hardware components may include routers, encryption modules, multiplexers (¢.g. WDM,
CWDM, DWDM), modems, packet switches (PSE), frame relay switches (FRSE), protocol
converters, network management and monitoring systems. Software may include network
system software, cryptography and protocol conversion; planning, inventory, documentation or
administrative software. Note that charges for data or voice usage —i.e. carrier costs — are not

included in this tower and are instead collected in the Telecoms tower.

FIGURES 31-32 illustrate the cost pools 3100 and cost drivers 3200 for including in a
Voice sub-tower for a network technology tower in accordance with at least one of the various
embodiments. In at least one of the various embodiments, the Voice technology tower service
may include cost items related to basic voice telephony and associated services such as
voicemail. Accordingly, it may include PBXs, Centrex services, call managers, and voice mail
servers. A Voice technology tower may include the infrastructure for Voice over IP as well as
‘classical’ voice systems. The costs for voice handsets, including ‘soft’ phones for IP traffic may
also be included within this scope. It may excludes call charges (transport) for cellular or mobile

phones, pagers, and the voice facilities provided to a contact centre such as ACDs, IVR, or CTI.

FIGURES 33-34 illustrate the cost pools 3300 and cost drivers 3400 for including in an
“other network™ sub-tower for a network technology tower in accordance with at least one of the
various embodiments. In at least one of the various embodiments, Network components not
otherwise included in LAN/WAN/Voice sub-towers are collected in this tower. They may

include:

e Contact Center: includes the hardware and software assets used to support Business
Contact Centers, along with the personnel effort needed to integrate, support, and

manage the operation. These IT services go beyond a simple telephone and voicemail
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facility, and may include ACDs, Call Management Systems, Voice Recorders, Wall
Boards/Flat Screens and IVR

e Network Security: includes the assets and effort concerned with managing the inbound
and outbound traffic flow between external (i.e. untrusted) networks and the client
internal network. This may include assuring that the client’s network is kept secure.
Examples of devices include firewalls, network security appliances, intrusion
detection/prevention systems, load balancers (that terminate SSL tunnels), application
delivery controllers and proxy servers. Broader IT Security Management policy making

and day to day operations (such as password resets) may be excluded.

e VPN/RAS: Virtual Private Network/Remote Access Services - remote network access
technologies which provide users with access to the organisation’s network from
locations which are not permanently connected to the LAN. All specialist hardware,
software (back-end and front-end) and personnel activities to provide this service are
included. These activities are functionally different from Network Security, which
ensures that users from other organisations can only access the network ports and

protocols for which they have permission.

e Cabling: includes the Passive Infrastructure that carries voice and data network traffic
within a client’s premises. It also includes the maintenance and repair of structured
cabling systems (EIA/TIA 568 & 569). Do not include Active Infrastructure components
such as switches, routes, firewalls etc. as they are included in other sections of the

Network towers

e Telepresence: includes rooms permanently set up for Telepresence/Video conferencing.
Telepresence conference rooms use state-of-the art room designs, video cameras,
displays, sound-systems and processors, coupled with high-to-very-high capacity

bandwidth transmissions — all of which should be included in this area.

FIGURES 35 illustrate the cost pools 3500 and cost drivers 3502 for including in a
telecoms technology tower in accordance with at least one of the various embodiments. In at
least one of the various embodiments, telecoms technology tower maybe used for the collection
of carrier/telecoms costs, including fixed line costs, internet charges, and data and voice charges
(including domestic and internal, fixed line and mobile). Charges for services such as MPLS,

leased line, xDSL, IP VPN and other carrier service purchased from a telecoms service provider
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or ISP may be included. In at least one of the various embodiments, costs for hardware or

software used to terminate lines for WAN or Voice services may be excluded.

FIGURES 36-37 illustrate the cost pools 3600 and cost drivers 3700 for including in an
output management technology tower in accordance with at least one of the various
embodiments. In at least one of the various embodiments, the Output Management technology
tower may include the central print function, (including print to non-paper media), document
output to fiche/DVD or other permanent storage medium, post-print processing (such as
collation and binding), automatic enveloping and print dispatch (for example franking), or the
like. It may exclude print to local (desktop or departmental) printers or the storage or archiving

of non-document data.

FIGURES 38-43 illustrate the cost pools and cost drivers for an application management
technology tower in accordance with at least one of the various embodiments. In at least one of
the various embodiments, the Application Management technology tower area covers the
development, deployment and support of business applications, including in-house developed,
purchased/licensed commercial applications and Software as a Service. In at least one of the
various embodiments, business applications may exclude standard office applications, general
purpose utilities, operating system or infrastructure components or tools required to manage the

IT environment.

FIGURES 38-39 illustrate the cost pools 3800 and cost drivers 3900 for including in an
application operation sub-tower for a application management technology tower in accordance
with at least one of the various embodiments. In at least one of the various embodiments, this
sub-tower covers the operational and support activities for deployed business applications.
Operational activities may include recurring tasks such as managing batch cycles and
scheduling, application and interface monitoring, application data operations user administration,
application user master data maintenance, application role and rights management, application
security monitoring, etc.). It does not include generic server operations activities at the operating
system or application environment level (e.g. middleware) which are captured in the Mainframe
or Server towers. Application support is defined as those second level support activities which
are performed by applications support personnel rather than generic end user device or server

support personnel. Fix-on-fail is also included in this tower — this covers activities performed by
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developers or development operations (DevOps) personnel to bug-fix, re-configure or alter the

application so that it can continue to function in the event of application failure or outage.

FIGURES 40-41 illustrate the cost pools 4000 and cost drivers 4100 for including in an

application development project sub-tower for a application management technology tower in

accordance with at least one of the various embodiments. In at least one of the various

embodiments, the in-house development of business applications, whether performed by on-

shore/off-shore or internal/external personnel, may be captured in this tower. A software

development life-cycle approach may be used to capture the effort (expressed as FTEs or project

hours) it may comprise the following phases:

Analysis — Including feasibility studies and project initiation.
Design — including modelling

Development/Code - including developer unit test.

Test — including functional, integration, and user-acceptance testing.

Release Packaging — does not include deployment into production, which is normally

part of the ‘build’ activity in Mainframe or Servers.

In addition to personnel effort, any costs of software tooling, including development

environments, build tools, revision control systems, modeling tools etc. may also be included in

this tower.

FIGURES 42-43 illustrate the cost pools 4200 and cost drivers 4300 for including in a

line-of-business software sub-tower for a application management technology tower in

accordance with at least one of the various embodiments. In at least one of the various

embodiments, business applications that are not developed internally may be recorded in this

tower in three categories:

Software as a Service (SaaS)
Platform as a Service (PaaS)

Commercial Off The Shelf (COTS)
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In the case of PaaS and COTS, personnel activity involved in customization or extending
the purchased application/platform may be included in addition to the software licensing/usage

COSts.

FIGURES 44-45 illustrate the cost pools 4400 and cost drivers 4500 for including in a
projects technology tower in accordance with at least one of the various embodiments. In at least
one of the various embodiments, “Change the business” projects may be included in the project
technology tower. Normal operational projects (“Run the business”), for example migrating
workstations from one location to another, deploying software upgrades or installing a new
wireless access point, may be excluded. Examples of “change the business” projects include
consolidating data centers, IT consolidation following mergers and acquisitions, migrating the
business to a radically new software platform and similar high-risk, high-visibility activity.

Activity may be recorded in three areas:
e Plan
e Implement
e Manage

FIGURES 46-47 illustrate the cost pools 4600 and cost drivers 4700 for including in a
cross-functional services technology tower in accordance with at least one of the various
embodiments. In at least one of the various embodiments, this tower may include the costs and
personnel performing IT functions which cut across platform and technology boundaries and
which may be required to effectively run an IT organization. The specific areas included in this

tower may comprise:

¢ Vendor Management — The management of externally sourced I'T contracts. It covers the
governance of the contract and the relationship with the vendor only. It may exclude day-
to-day operational management of an outsourcer delivering a service in one of the towers

(c.g. managing externally hosted servers).

e Service Continuity — This section analyses the resources which are reserved to ensure IT
service continuity the event of a major incident or outage. For example the development
of the overall corporate Service Continuity Plan. In at least one of the various

embodiments, the cost of hardware or software assets which are reserved for use in the
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case of major outage (for example hot or cold standby servers) may be excluded because

they may be included in the costs of the appropriate tower.

Security Policy — Security and information privacy policy, including the cost of running
audits, should be included in this section. Costs for platform-specific security hardware
or software, and any associated personnel activity, should be included in the appropriate
tower — for example firewalls are included in Network, anti-virus software in Servers,

spam filtering in Email etc.

Service and Account Management — This section covers the management of the interface
between IT and its customers, whether they are tied business units, autonomous business
units, or external consumers of IT services. This includes both sales and marketing of IT
services, Service Level Management, and also maintenance of Service Level Agreements

(SLAs).

Management Services — Includes senior management and administrative functions which
span many IT disciplines. Examples include CIOs, CTOs, chiefs of staff, senior
administrative assistants, executive and strategic management of the IT function, IT
financial management (excluding processing/checking network invoices i.e. Telecom
Expense Management), IT personnel and/or human resource administration, and
purchasing/procurement functions. Contract management of IT outsourcers may be

excluded.
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CLAIMS
What is claimed as new and desired to be protected by Letters Patent of the United

States 1s:

1. A method for modeling cost items using a network computer, wherein the network
computer is operative to perform actions, comprising:

selecting template information that corresponds to a technology tower, wherein
the template information at least identifies at least one cost item, at least one cost pool, and at
least one cost driver for the technology tower;

determining cost information from a dataset, wherein the cost information
corresponds to the at least one cost item;

mapping at least a portion of the cost information to the at least one cost pool
based in part on the template information;

determining cost driver information for the at least one cost driver based on the at
least portion of the cost information determined from the dataset;

generating a technology tower based on the at least one cost pool and the at least
one cost driver, wherein the at least one cost item corresponds to the at least one cost pool and
the at least one cost driver; and

employing an application to generate one or more models of the at least one cost

item based on at least the technology tower.

2. The method of Claim 1, further comprising, generating a key performance indicator

based on the at least one cost pool and the at least one cost driver.

3. The method of Claim 1, wherein generating the technology tower, further comprises,

generating a plurality of sub-towers for inclusion in the technology tower.

4. The method of Claim 1, wherein mapping the at least a portion of the cost information to
the at least one cost pool, further comprises, mapping hardware costs and software costs to the at
least one cost pool, wherein the hardware costs and the software costs are separated into at least

purchase costs, lease costs, and maintenance costs.
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5. The method of Claim 1, wherein mapping the at least portion of the cost information to
the at least one cost pool, further comprises, mapping labor costs to at least one cost pool,

wherein the labor costs are separated into at least internal labor costs and external labor costs.

6. The method of Claim 1, wherein determining the cost driver information for the at least
one cost driver, further comprises, determining at least one countable configuration feature of

the at least one cost item.

7. The method of Claim 1, wherein determining the cost driver information for the at least
one cost driver, further comprises, determining at least personnel counts associated with the at
least one cost item, wherein the at least personnel counts are separated into at least internal full-

time equivalents (FTEs) and external FTEs.

8. The method of Claim 1, further comprising, modifying the at least one cost pool, or the at
least one cost driver based on at least a portion of business information that is separate from the

dataset.

9. A system for modeling cost items, comprising;:
a network computer, including:
a transceiver for communicating over the network;
a memory for storing at least instructions;
a processor device that is operative to execute instructions that enable
actions, including:
selecting template information that corresponds to a technology
tower, wherein the template information at least identifies at least one cost item, at least one cost
pool, and at least one cost driver for the technology tower;
determining cost information from a dataset, wherein the cost
information corresponds to the at least one cost item;
mapping at least a portion of the cost information to the at least

one cost pool based in part on the template information;
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determining cost driver information for the at least one cost driver
based on the at least portion of the cost information determined from the dataset;
generating a technology tower based on the at least one cost pool
and the at least one cost driver, wherein the at least one cost item corresponds to the at least one
cost pool and the at least one cost driver; and
employing an application to generate one or more models of the at least
one cost item based on at least the technology tower; and
a client computer, including:
a transceiver for communicating over the network;
a memory for storing at least instructions;

a processor device that is operative to execute instructions that enable actions,

including:
providing business information to the network computer; and
displaying a report related to the one or more generated models.
10.  The system of Claim 9, wherein the processor device of the network computer enables

actions, further comprising, generating a key performance indicator based on the at least one cost

pool and the at least one cost driver.

11. The system of Claim 9, wherein generating the technology tower, further comprises,

generating a plurality of sub-towers for inclusion in the technology tower.

12.  The system of Claim 9, wherein mapping the at least a portion of the cost information to
the at least one cost pool, further comprises, mapping hardware costs and software costs to the at
least one cost pool, wherein the hardware costs and the software costs are separated into at least

purchase costs, lease costs, and maintenance costs.
13.  The system of Claim 9, wherein mapping the at least portion of the cost information to

the at least one cost pool, further comprises, mapping labor costs to at least one cost pool,

wherein the labor costs are separated into at least internal labor costs and external labor costs.
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14.  The system of Claim 9, wherein determining the cost driver information for the at least
one cost driver, further comprises, determining at least one countable configuration feature of

the at least one cost item.

15.  The system of Claim 9, wherein determining the cost driver information for the at least
one cost driver, further comprises, determining at least personnel counts associated with the at
least one cost item, wherein the at least personnel counts are separated into at least internal full-

time equivalents (FTEs) and external FTEs.

16.  The system of Claim 9, wherein the processor device of the network computer enables
actions, further comprising, modifying the at least one cost pool, or the at least one cost driver

based on at least a portion of business information that is separate from the dataset.

17. A processor readable non-transitive storage media that includes instructions for modeling
cost items using a network computer, wherein the network computer that executes at least a
portion of the instructions enables operations, comprising:

selecting template information that corresponds to a technology tower, wherein
the template information at least identifies at least one cost item, at least one cost pool, and at
least one cost driver for the technology tower;

determining cost information from a dataset, wherein the cost information
corresponds to the at least one cost item;

mapping at least a portion of the cost information to the at least one cost pool
based in part on the template information;

determining cost driver information for the at least one cost driver based on the at
least portion of the cost information determined from the dataset;

generating a technology tower based on the at least one cost pool and the at least
one cost driver, wherein the at least one cost item corresponds to the at least one cost pool and
the at least one cost driver; and

employing an application to generate one or more models of the at least one cost

item based on at least the technology tower.
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18.  The media of Claim 17, further comprising, generating a key performance indicator

based on the at least one cost pool and the at least one cost driver.

19. The media of Claim 17, wherein generating the technology tower, further comprises,

generating a plurality of sub-towers for inclusion in the technology tower.

20.  The media of Claim 17, wherein mapping the at least a portion of the cost information to
the at least one cost pool, further comprises, mapping hardware costs and software costs to the at
least one cost pool, wherein the hardware costs and the software costs are separated into at least

purchase costs, lease costs, and maintenance costs.

21.  The media of Claim 17, wherein mapping the at least portion of the cost information to
the at least one cost pool, further comprises, mapping labor costs to at least one cost pool,

wherein the labor costs are separated into at least internal labor costs and external labor costs.

22.  The media of Claim 17, wherein determining the cost driver information for the at least
one cost driver, further comprises, determining at least one countable configuration feature of

the at least one cost item.

23.  The media of Claim 17, wherein determining the cost driver information for the at least
one cost driver, further comprises, determining at least personnel counts associated with the at
least one cost item, wherein the at least personnel counts are separated into at least internal full-

time equivalents (FTEs) and external FTEs.

24.  The media of Claim 17, further comprising, modifying the at least one cost pool, or the at
least one cost driver based on at least a portion of business information that is separate from the

dataset.
25. A network computer for modeling cost items, comprising:

a transceiver for communicating over a network;

a memory for storing at least instructions;
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a processor device that is operative to execute instructions that enable operations,

including:

selecting template information that corresponds to a technology tower,
wherein the template information at least identifies at least one cost item, at least one cost pool,
and at least one cost driver for the technology tower;

determining cost information from a dataset, wherein the cost information
corresponds to the at least one cost item;

mapping at least a portion of the cost information to the at least one cost
pool based in part on the template information;

determining cost driver information for the at least one cost driver based
on the at least portion of the cost information determined from the dataset;

generating a technology tower based on the at least one cost pool and the
at least one cost driver, wherein the at least one cost item corresponds to the at least one cost
pool and the at least one cost driver; and

employing an application to generate one or more models of the at least

one cost item based on at least the technology tower.

26.  The network computer of Claim 25, wherein the processor device enables actions further
comprising, generating a key performance indicator based on the at least one cost pool and the at

least one cost driver.

27.  The network computer of Claim 25, wherein mapping the at least a portion of the cost
information to the at least one cost pool, further comprises, mapping hardware costs and
software costs to the at least one cost pool, wherein the hardware costs and the software costs are

separated into at least purchase costs, lease costs, and maintenance costs.

28.  The network computer of Claim 25, wherein mapping the at least portion of the cost
information to the at least one cost pool, further comprises, mapping labor costs to at least one
cost pool, wherein the labor costs are separated into at least internal labor costs and external

labor costs.
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29.  The network computer of Claim 25, wherein determining the cost driver information for
the at least one cost driver, further comprises, determining at least one countable configuration

feature of the at least one cost item.

30.  The network computer of Claim 25, wherein determining the cost driver information for
the at least one cost driver, further comprises, determining at least personnel counts associated
with the at least one cost item, wherein the at least personnel counts are separated into at least

internal full-time equivalents (FTEs) and external FTEs.
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