US 20140214634A1

a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2014/0214634 A1l

Hearty 43) Pub. Date: Jul. 31, 2014
(54) SYSTEMS AND METHODS FOR MANAGING (52) US.CL
INVENTORY USAGE CPC ..ot G060 10/087 (2013.01)
705/28
(71) Applicant: Level 3 Communications, LL.C,
Broomfield, CO (US)
(72) Inventor: John Henry Hearty, Golden, CO (US) 67 ABSTRACT
(73) - Assignee: Iéfgfgrlsﬁglgfncnéu?[}csa)tlons, LLC, Implementations described agd cl.aimed herein provide sys-
tems and methods for managing inventory usage to predict
(21) Appl. No.: 14/168,437 when a pool of available inventory will become exhausted
based on past usage trend data. In one implementation, raw
(22) Filed: Jan. 30, 2014 usage data is extracted from a first data sample. The first data
sample has a first input time, and the raw usage data specifies
Related U.S. Application Data a total amount of inventory for one or more inventory types.
(60) Provisional application No. 61/759,222, filed on Jan. The total amount of inventory is categorized for each of the
31. 2013. inventory types into an amount of used inventory and an
’ amount of available inventory. A projected inventory usage
Publication Classification for each of the inventory types is generated based on the
categorized total amount of inventory. The projected inven-
(51) Int.ClL tory usage defines an availability status of each of the inven-
G06Q 10/08 (2006.01) tory types.

Subscriber License Group Service Virtual Service Tren&g ata
Data License Data License Data —
108 110 112

Usage
User Service System Parameter System License %%:ﬁg?dns
License Data License Data Data 128
114 116 118 —
Alert Data
Raw Usage Data 124
104
Threshold Data
Memory 106
102
PrOJect|102nzModuIe Interface
- 130
Processor
120

Inventory Management System
100




US 2014/0214634 Al

Jul. 31,2014 Sheet 1 of 12

Patent Application Publication

l "Old

001
WRISAS JusWabeuey Alojudau|
0cl
10Ss820.1d
0cl —
cl
SoBLE a|Npoy uonodfoid
— c0l
90l Aowspy
eleq pjoysaly —
m— Y0l
¥Cl ejeq abesn mey
eleq sy
m— 81l 9T 2
8¢l eleq BjE(] 9SUDDIT B1E(] 9SUSIIT
SploysaayL 9SUD0IT WoISAS Jajpweled Waishs 90IAISS J9S
uonoelold
abesn — — —
4N Oll 801
ﬂ BjE(] 9suadl BjE(] 9SUDDIT Bleqg
e1eq pusiy 90IAJ9S [BNLIA oIAleg dnolo) asua9IT Jaquosgng




US 2014/0214634 Al

Jul. 31,2014 Sheet 2 of 12

Patent Application Publication

V¢ Old

om_\\

yo1

—

( )
p
pejuiun Lecr psywiun dnoig
GGGS ¥eel 68/9 esn
90¢ 0¢ 20¢ 002
a|ge|ieAy pasn $aSUaDIT adAl
Sasual S9SUSIIT 2101 Jaguasgng
80T
eleq
o95USoI7 J19g1IosgNg
\.I/
ejeq abesn mey
X |O|=
” )
/




US 2014/0214634 Al

Jul. 31,2014 Sheet 3 of 12

Patent Application Publication

d¢ old

om_\l\

vo_‘l\

| —

-
p
psjwiun Leey paywun Y 8injes
GGGS ezl 6829 v dnoig
90¢ 0¢ 20¢ 80¢
a|ge|eay pasn SENIE | swenN
$9SUDIIT $9SUdIIT 2101 dnoig
ol
B)R(q 95UdIIT
201A9g dnoug
\‘/
ejeq abesn mey
D [ |

N




US 2014/0214634 Al

Jul. 31,2014 Sheet 4 of 12

Patent Application Publication

oc¢ Ol

om_\\

vo_\l\

—

4 )
{
papunun Lcey pajwiun V ainjea
GGeg 1294 68.9 v dnoio
90¢ ¥0¢ 202 [1]%4
a|ge|leAyY pasn Sasua9IT sweN
S9SU89IN $aSUSIIN [e101 [enMIA
413
BlB(Q 9sSud9oI
90IAJaS [BNUIA
\/
e)eq abesn mey
D [—]
” y,
S




US 2014/0214634 Al

Jul. 31,2014 Sheet S of 12

Patent Application Publication

dc Old

om_‘\

worl\

——

pajwiun XAN psywiun Y ainjee
GGGS Yeel 6829 v Jesn
90¢ $0¢ 20¢ f4 ¥4
a|qe|leAy pasn S95UIIT aweN
$8SUL9I7 $9SUSIIT 2101 198N
VI
ejed
9SUDD|7 9IIAISS Jas
ejeqg abesn mey
x [Of=

N




US 2014/0214634 Al

Jul. 31,2014 Sheet 6 of 12

Patent Application Publication

3¢ 'Ol

omvl\

vorl\

| —

4 N
P
psjwiun Leey psjywiIun g Jajeweled
GGaeg veTl 6829 V Is)sweled
90¢ ¥0¢C 20C i2%4
J|gB|IBAY pasn S9SU3II aweN
S98US0IN $OSUD9IT [B10 | Jelsweled
orT
BlE(] 9SUSIIT
Ielaweled WaisAg
\I/
eleq abesn mey
X |O|=
” V,
S




US 2014/0214634 Al

Jul. 31,2014 Sheet 7 of 12

Patent Application Publication

4¢ Old

om_‘\

vorl\

| —

e ~
(
papwiun LZsy payunun g wasAg
elele veelL 6829 vV wajshs
90¢ 70¢ 20¢ [<]¥4
s|geieAy pasn S9SUBII SWweN
SOSU9IIT SOSUDIIT [ 10| wolsAg
3IT
BleQ 9SUa9|7 WaisAg
\'l
e)eq abesn mey
X [a[=
/ /
J/




US 2014/0214634 Al

Jul. 31,2014 Sheet 8 of 12

Patent Application Publication

¢ Old

A N—0¢l

/
s 2
208
uoioaloid abesn asuaoi] [B10
oge [Z3 F4% 0gE 8¢e
JBAQ JequinN a|ge|leAy sasuaol | pasn sasudd $9SU8IIT |B10L aweN
o
00¢
uonoaloid abesn asuaai] Alleq
9¢t (749 (443 0¢cte — — —_= 5=
paisnbay | 1sneyxg | spesN| ebesn 8lg 91€ vle cle 01¢
pesn |eigeieay| pesn | sesusor
soseyaind | o1sAeq |euung|uun Ajeg sweN
usoied | sesusai | sesusoiq| |Bl10L
nn pa1alold | abueq | abeieay
8eT
spjoysa.y] uonosloid sbesn
80€ 90¢ 70E
spolad e1eq 1sneyxg o) sAeq pajaslold pasn 1ualiad
suonoaloud abesn asusdi
> |O|=
§ J
\- /
/




US 2014/0214634 Al

Jul. 31,2014 Sheet 9 of 12

Patent Application Publication

YV Ol 4 08l
\ ™
207
spual]
%7
008 00S 00S pos v adA
olv
0001 veCl 1294’ pesueal v 9dA]
B80¥
£ 8led ¢ 8keQ | 81ed aleq
00v
pouad
0% 7ov
polied pu3g polied Mels
spuaa] abesn asuadi
| |




US 2014/0214634 Al

Jul. 31,2014 Sheet 10 of 12

Patent Application Publication

d¥ Old

A& —0¢l

1254
spus.] [ensiA

a1eq
IIIIIIIIIII pd
c
||||| 3
posn — — — 8

pasuaoI N
v odA |
spuaJ] abesn asuadi
X |O|=




US 2014/0214634 Al

Jul. 31,2014 Sheet 11 of 12

Patent Application Publication

G Old

SANTHL 39VSN JO/ANY SNOILOArodd 39vSsSn 1Nd.1No

!

SANTHL ANV SNOILOArodd 49vSN 31v1NO1vO

!

SATOHSIEHL NOILOArodd 39vSsNn NIvLdo

!

V1va 3OVSN AHJOLNIANI MVYH NIV1dO

809

909

¥0G

¢0S

SNl

M 00S



Patent Application Publication Jul. 31,2014 Sheet 12 of 12 US 2014/0214634 A1

r_—“__i
I 5
- (o)
1 2 | = _
3 ©
LE T 0
[ 1 ~,
8 T
N
©
<t
(9]
©
AN
‘ &
5 2
< 2 W 5 o 2
Qo| > @ S o
= © O © o O 8(0
= £

Y/

600

6181/
616 W/ SRR
612



US 2014/0214634 Al

SYSTEMS AND METHODS FOR MANAGING
INVENTORY USAGE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Thepresentapplication claims benefitunder35 U.S.
C. §119(e)to U.S. Provisional Patent Application No. 61/759,
222, entitled “Systems and Methods for Managing Inventory
Usage” and filed on Jan. 31, 2013. This application is specifi-
cally incorporated by reference in its entirety herein.

TECHNICAL FIELD

[0002] Aspects of the present disclosure relate to the man-
agement of inventory, and in particular, systems and methods
for managing the usage of inventory and for predicting when
available inventory will be consumed.

BACKGROUND

[0003] Many industries obtain, assign, and/or distribute
inventory to a large number of customers. For such industries,
it is challenging to manage available inventory. For example,
it can be difficult to predict when the available inventory will
be consumed and more will be needed. In such instances, the
inventory may be unavailable when it is needed, resulting in
delays and other obstacles in providing inventory to custom-
ers.

[0004] In the telecommunications industry, companies
often purchase a large amount of licenses from a vendor to be
able to assign a license to a customer in connection with the
services and/or products provided. However, many vendors
provide licenses to a variety of different software, hardware,
telephony features, or services to a company. These licenses
are frequently assigned to customers at different intervals. For
example, licenses to a circuit path into a network for making
telephone calls may be assigned more frequently than
licenses to a call forwarding feature. Thus, license inventories
are used at different rates. Moreover, if some license inven-
tory is depleted, there can be delays in activating a license for
a customer, in providing a service or feature to a customer, or
in connecting a customer to a communications network.
[0005] Besides the problem of exhausting license inven-
tory, without knowledge of the availability of certain licenses,
technicians in the field may not be able to activate certain
features during installation resulting in inefficiencies and cus-
tomer dissatisfaction. For example, when connecting a new
customer to a communications network, a field technician
generally travels to a customer site to provide installation
services, including connecting the customer to the network
and providing access to designated software, hardware, fea-
tures, or services. In doing this, the field technician also needs
to assign various licenses to the customer. In some conven-
tional systems, it is often difficult to determine whether a
particular license is available until the field technician
attempts to assign the license to the customer. If the pool of
available licenses from the vendor has been exhausted, the
field technician will be unable to complete the installation. As
a result, the installation is delayed until: new licenses are
purchased from or provided temporarily by the vendor; a
permanent license is assigned to the customer; and the field
technician returns or remotely completes the installation.
[0006] It is with these observations in mind, among others,
that various aspects of the present disclosure were conceived
and developed.
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SUMMARY

[0007] Implementations described and claimed herein
address the foregoing problems by providing systems and
methods for managing inventory usage to predict when a pool
of available inventory will become exhausted based on past
usage trend data. In one implementation, raw usage data is
extracted from a first data sample. The first data sample has a
first input time, and the raw usage data specifies a total
amount of inventory for one or more inventory types. The
total amount of inventory is categorized for each of the inven-
tory types into an amount of used inventory and an amount of
available inventory. A projected inventory usage for each of
the inventory types is generated based on the categorized total
amount of inventory. The projected inventory usage defines
an availability status of each of the inventory types.

[0008] Other implementations are also described and
recited herein. Further, while multiple implementations are
disclosed, still other implementations of the presently dis-
closed technology will become apparent to those skilled in
the art from the following detailed description, which shows
and describes illustrative implementations of the presently
disclosed technology. As will be realized, the presently dis-
closed technology is capable of modifications in various
aspects, all without departing from the spirit and scope of the
presently disclosed technology. Accordingly, the drawings
and detailed description are to be regarded as illustrative in
nature and not limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG.1is an example system for managing the usage
and availability of inventory;

[0010] FIG. 2A shows an example user interface displaying
subscriber license data;

[0011] FIG. 2B depicts an example user interface display-
ing group service license data;

[0012] FIG. 2C shows an example user interface displaying
virtual service license data;

[0013] FIG. 2D illustrates an example user interface dis-
playing user service license data;

[0014] FIG. 2E shows an example user interface displaying
system parameter license data;

[0015] FIG. 2F shows an example user interface displaying
system license data;

[0016] FIG. 3 depicts an example user interface displaying
usage projection results;

[0017] FIG. 4A shows an example user interface displaying
usage trend results;

[0018] FIG. 4B illustrates an example user interface dis-
playing a visual representation of the usage trend results from
FIG. 4A,;

[0019] FIG. 5is aflow chartillustrating example operations
for managing inventory; and

[0020] FIG. 6 is an example computing system that may
implement various systems and methods discussed herein.

DETAILED DESCRIPTION

[0021] Aspects of the present disclosure involve inventory
management and associated systems and methodologies to
manage inventory usage to predict when to obtain additional
inventory to prevent a pool of available inventory from
becoming exhausted. Other aspects involve ascertaining
trending usage for a set of inventory for use in business
management, for example, to determine whether a particular
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product is commercially valuable. In some specific imple-
mentations, the system involves the management of licenses
required to provide various telecommunications services and
to ensure that such licenses are not inadvertently exhausted
when such licenses are to be assigned to a customer.

[0022] In one aspect, raw data relating to usage and avail-
ability of inventory is obtained. Stated differently, the raw
data includes a total amount of inventory, which is separated
into an amount of used inventory and an amount of available
inventory over a given time period. To manage the pool of
available inventory, inventory usage projections are gener-
ated using the raw data. The inventory usage projections
include a percentage used, an average daily unit usage, and a
projected number of days until exhaustion. Usage projection
thresholds, such as a percentage of inventory used threshold
and a number of days until inventory exhaustion threshold are
obtained. The usage projection thresholds are used to gener-
ate alerts relating to a projected availability of inventory. For
example, if the calculated percentage used exceeds or is pro-
jected to exceed the percentage of inventory used threshold,
an alert is generated. Similarly, if the projected number of
days until exhaustion falls below the number of days until
inventory exhaustion threshold, an alert is generated. The
alerts indicate when available inventory will be consumed.
[0023] Further, the inventory usage projections may
include an estimated unit purchases needed, calculated based
on the raw data and the usage projection thresholds. The
estimated unit purchases needed conveys the amount of addi-
tional inventory needed to remain within the usage projection
thresholds. For example, the estimated unit purchases needed
shows the amount of additional inventory needed to remain
above the number of days until inventory exhaustion thresh-
old and below the percentage of inventory used threshold. The
estimated unit purchases needed indicates when to purchase
or reallocate inventory to prevent the pool of available inven-
tory from becoming exhausted.

[0024] Inventory usage trends are determined based on the
total amount of inventory and the amount of used inventory
over regular intervals for a given time period. For example,
the inventory usage trends may show the amount of used
inventory as compared to the total amount of inventory on a
monthly basis for a year. As such, the inventory usage trends
may indicate, for example: whether to purchase additional
inventory, reallocate inventory, or remove inventory; whether
a certain time period has a higher demand; whether a certain
product, inventory type, and/or customer is commercially
valuable; etc.

[0025] The following description is given in the context of
license usage management in the communications industry.
Such licenses include, without limitation, licenses to tele-
phony features, trunking licenses, software licenses, hard-
ware licenses, and licenses to other services or functionality.
However, it will be appreciated by those of ordinary skill that
the presently disclosed technology may be applied in other
contexts and/or other industries to manage inventory usage.
[0026] Referring to FIG. 1, an example inventory manage-
ment system 100 for managing the usage and availability of
licenses is shown. In one implementation, the system 100
includes memory 102, a processor 120, and an interface 130.
[0027] The memory 102 includes raw data 104 and thresh-
old data 106. In one implementation, the raw data 104 is
gathered from network switches, routers, other network
devices, and/or vendor software and relates to usage and
availability of a license type over a given time period. In other
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words, the raw data 104 includes a total amount of licenses
purchased from a vendor for each license type, which is
categorized into an amount of used licenses and an amount of
available licenses for each license type for a data sample.
Each data sample is input into the memory 102 at an input
time. In one implementation, a data sample is automatically
input into the memory 102 at regular intervals (e.g., hourly,
daily, weekly, monthly, yearly, etc.). In another implementa-
tion, a data sample is input manually into the memory 102.
The raw data 104 may be organized according to each data
sample (i.e., by input time) and according to license type
within each data sample.

[0028] In one implementation, the raw data 104 includes
subscriber license data 108, group service license data 110,
virtual service license data 112, user service license data 114,
system parameter license data 116, and system license data
118. The data 108, 110, 112, 114, 116, and 118 may each
include information corresponding to different license types,
as shown in FIGS. 2A-2F. For example, the subscriber license
data 108 may include information relating to one or more
license types for subscriber(s), each license type having a
total amount of licenses purchased from a vendor, which is
separated into an amount ofused licenses and/or an amount of
available licenses for each data sample.

[0029] The threshold data 106 includes alert data 124 and
trend period data 126 used to determine inventory usage
projections and inventory usage trends. In one implementa-
tion, the alert data 124 includes usage projection thresholds
128 that are used to generate an alert if projected usage and/or
availability of a license type fall outside the usage projection
threshold. The usage projection thresholds 128 may be auto-
matically set based on past usage trends and/or past usage
projections or manually set. For example, if past trends indi-
cate a license type is likely to be consumed faster or have a
greater demand, then the usage projection thresholds 128 may
be more restrictively set such that an alert is generated earlier
relative to other license types. The alerts also indicate when
available licenses for the license type are expected to run out.
The alert may be, for example, an audible or visual alarm, a
message (e.g., an email or push notification), etc. As can be
understood from FIGS. 2A-4B, in one particular implemen-
tation, projected usage and/or availability is displayed on a
user interface in a spreadsheet, and the alerts are visual alarms
in the form of highlighting of data falling outside the usage
projection thresholds.

[0030] Inoneimplementation, the usage projection thresh-
olds 128 include a percentage used threshold and a time until
exhaustion threshold. The percentage used threshold gener-
ates an alert for a license type based on a calculated percent-
age used during a given time period. The calculated percent-
age used reflects a percentage of a total amount of licenses
purchased from a vendor that are used (i.e., assigned to a
customer). If the calculated percentage used exceeds or is
projected to exceed the percentage used threshold, an alert is
generated. The time until exhaustion threshold generates an
alert for a license type based on a projected amount of time
until the total amount of licenses purchased from a vendor are
used, assigned or otherwise exhausted. The time may be any
interval, including, butnot limited to, days, weeks, months, or
years. If the projected number of days until exhaustion falls
below the number of days until inventory exhaustion thresh-
old, an alert is generated.

[0031] The trend period data 126 corresponds to one or
more data samples, each input into the memory 102 at an
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input time. The trend period data 126 is used to set how many
data samples to use in calculating projected usage and avail-
ability of a license type based on a first data sample having a
first input time, a second data sample having a second input
time, and any data samples input into the memory 102
between the first input time and the second input time. In one
implementation, the first data sample is the earliest data
sample in the raw data 104, and the second data sample is the
newest data sample in the raw data 104. In other implemen-
tations, the first data sample is any of the past data samples
stored in the memory 102. The trend period data 126 specifies
how many data samples to use in calculations, projections,
and/or trends by setting a time interval (e.g., hours, days,
weeks, months, years, etc.) since the first input time.

[0032] The processor 120 includes a projection module
122. In one implementation, the projection modules 122 uses
the raw data 104 and/or the threshold data 106 to calculate
projected license usage and availability of one or more license
types and to determine when to obtain additional licenses. As
described with respect to FIGS. 3-4B, the projection license
usage may be license usage projections or license usage
trends for each license type over the time interval.

[0033] In one implementation, the license usage projec-
tions include a percentage used calculation, an average period
unit usage calculation, a projected exhaustion time, and an
estimated unit purchases needed. The percentage used is cal-
culated based on a percentage of the total amount of licenses
purchased that has been assigned to customers or otherwise
used. If the calculated percentage used exceeds the percent-
age used threshold, the projection module 122 generates an
alert.

[0034] The average period unit usage for a license type is
calculated based on a past usage, current usage, and the trend
period data 126. Stated differently, the projection module 122
calculates the average period unit usage based on: the amount
of licenses used in the data samples that were input between
the first and second input times (past usage); the amount of
licenses used in the second data sample (current usage); and
the time elapsed between the first and second input times, as
determined from the trend period data 126. In one implemen-
tation, the average period unit usage is proportional to:

(Uc—-Up)
(n-n) "’

where U, is the past usage, U is the current usage, t, is the
first input time, and t, is the second input time. The average
period unit usage may be calculated for any period of time
(e.g., an average daily unit usage).

[0035] The projected exhaustion time represents an esti-
mated time (e.g., days) remaining until a pool of available
licenses for a license type is exhausted. In one implementa-
tion, the projected exhaustion time is calculated based on: the
past usage, the current usage, the average period unit usage,
and the trend period data 126. In one implementation, the
projected exhaustion time is proportional to:

Ly
[
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where U,,, is the average period unit usage and L, is the
available unassigned licenses. In some implementations, the
projection module 122 considers additional factors, such as
whether the rate at which installs occur is likely to change for
a license type, when the used and available licenses will
expire, etc. in determining the projected exhaustion time for
the license type.

[0036] The estimated unit purchases needed conveys the
amount of additional licenses needed to remain within the
usage projection thresholds 128 for a license type. For
example, the estimated unit purchases needed shows the
amount of additional licenses needed to remain above the
time until exhaustion threshold and below the percentage
used threshold. The estimated unit purchases needed indi-
cates when to purchase or reallocate licenses to prevent the
pool of available licenses for the license type from becoming
depleted.

[0037] The projection module 122 calculates the estimated
unit purchases needed based on the projected exhaustion time
and the average period unit usage. Where the projected
exhaust time is sooner than a threshold or desired exhaustion
time, the projected exhaustion time is subtracted from the
threshold or desired exhaustion time. In one implementation,
the estimated unit purchases needed is proportional to:
(U 4,x(t;~tg)+c, where U . is the average period unit usage,
tg is the projected exhaustion time, t; is the threshold or
desired exhaustion time, and ¢ is a padding. Padding may be
added to the estimated unit purchases needed to ensure the
pool of available licenses for a license type is not exhausted.
[0038] In one implementation, license usage trends are
determined based on the total amount of licenses purchased
for a license type and the amount of licenses used over the
time interval between the first input time and the second input
time. For example, the license usage trends 130 may show the
amount of used licenses for a license type as compared to the
total amount of purchased licenses for that license type on a
monthly basis for a year. As such, the license usage trends
may indicate whether to purchase additional licenses or real-
locate purchased licenses from another source. For example,
if arelatively small amount of licenses are needed and another
source has consistently unused licenses, the licenses may be
reallocated rather than purchased. The license usage trends
may further indicate whether installs occur for a license type
more frequently during a certain time period (e.g., fall). Addi-
tionally, the license usage trends may indicate whether a
license type is commercially valuable. For example, if a
license type consistently is not assigned during installs,
fewer, ifany, licenses for that licenses type may be purchased.
Other license usage, license availability, and business man-
agement information will be apparent from the license usage
trends.

[0039] In one particular implementation, the projection
module 122 calculates the license usage projections and the
license usage trends for each pair of redundant servers in a
network, as well as for the network as a whole, for each
license type over the time interval. The projection module 122
determines the estimated unit purchases needed for each
server pair and for the entire network. The license usage
projections and the license usage trends may be used to deter-
mine whether to purchase additional licenses for the network
as a whole or for a server pair or to reallocate licenses from
one server pair to another server pair in the network. Gener-
ally, a contract with a vendor to purchase licenses for alicense
type has a lower purchase price where more licenses are
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purchased at one time. As such, often it is more cost effective
to purchase licenses for the network as a whole and allocate
the licenses to each server pair as needed. If additional
licenses are not needed for the network as a whole, licenses
may be allocated from one server pair to another such that
new licenses do not need to be purchased from the vendor. For
example, if one server pair has a flat usage trend for a license
type with consistently available licenses, it is likely safe to
reallocate the available licenses to another server pair accord-
ing to the estimated unit purchases needed for that server pair.
[0040] Inoneimplementation, data is input via the interface
130, and the license usage projections and the license usage
trends are output via the interface 130, for example, for dis-
play on a user interface (e.g., a graphical user interface). The
displayed projections and trends provide a quick visual cue
regarding license usage, availability, trends, and projections.
In one implementation, the alerts are displayed on the user
interface to provide quick notification of approaching prob-
lems.

[0041] FIGS. 2A-2F show the interface 130 displaying the
raw data 104. As shown, the interface 130 displays the raw
data 104, for example, as a spreadsheet. In one implementa-
tion, the raw data 104 includes a total amount of licenses (e.g.,
purchased from a vendor), which is categorized for each
license type into an amount of used licenses and an amount of
available licenses. The raw data 104 may be further catego-
rized based on an input time of the data sample, an expiration
date for the licenses, an amount used by a particular group or
type of user (e.g., a hosted user or trunk user), or the like.
[0042] Turning to FIG. 2A, the interface 130 displays the
subscriber license data 108. In one implementation, the sub-
scriber license data 108 includes data organized by a sub-
scriber license type 200, which may be, for example, a user
license type or a group license type. For each of the subscriber
license types 200, a total amount of licenses 202 is shown,
which is categorized into an amount of licenses used 204, and
an amount of licenses available 206 is displayed. In one
implementation, where the amount of total licenses 202 is
unlimited, the amount of licenses available 206 is similarly
shown as unlimited, regardless of the amount of licenses used
204.

[0043] As can be understood from FIG. 2B, the interface
130 displays the group service license data 110. In one imple-
mentation, the license types corresponding to the group ser-
vice license data 110 are reflected by a group name 208,
which may be, for example, a specified licensed group or a
licensed group feature or service. In one implementation, the
group features or services may include, without limitation,
custom ringback, instant conferencing, authorization codes,
standard group services, premium group services, and the
like. For each of the group names 208, the total amount of
licenses 202 is shown, which is categorized into the amount of
licenses used 204, and the amount of licenses available 206 is
displayed. In one implementation, where the amount of total
licenses 202 is unlimited, the amount of licenses available
206 is similarly shown as unlimited, regardless of the amount
of licenses used 204.

[0044] FIG. 2C shows the virtual service license data 112
on the interface 130. In one implementation, the license types
corresponding to the virtual service license data 112 are
reflected by a virtual name 210, which may be, for example,
a specified licensed group or a licensed group feature or
service. In one implementation, the group features or services
may include, without limitation, virtual services, including,
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for example, auto attendant, call center, instant group call,
trunk group, and the like. For each of the virtual names 210,
the total amount of licenses 202 is shown, which is catego-
rized into the amount of licenses used 204, and the amount of
licenses available 206 is displayed. In one implementation,
where the amount of total licenses 202 is unlimited, the
amount of licenses available 206 is similarly shown as unlim-
ited, regardless of the amount of licenses used 204.

[0045] Referring to FIG. 2D, the user service license data
114 is shown on the interface 130. In one implementation, the
license types corresponding to the user service license data
114 are reflected by a user name 212, which may be, for
example, a specified licensed user or a licensed user feature or
service. In one implementation, the user features or services
may include, without limitation, base user services, business
line user services, standard user services, personal mobility
user services, premium user services, and particular features,
such as: assistant, automatic hold/retrieve, communicator,
receptionist services, call notify, call center, calling line, cus-
tom ringback, external custom ringback, fax messaging, mes-
saging, mobility, video add-on, and the like. For each of the
user names 212, the total amount of licenses 202 is shown,
which is categorized into the amount of licenses used 204,
and the amount of licenses available 206 is displayed. In one
implementation, where the amount of total licenses 202 is
unlimited, the amount of licenses available 206 is similarly
shown as unlimited, regardless of the amount of licenses used
204.

[0046] As can be understood from FIG. 2E, the system
parameter license data 116 is shown on the interface 130. In
one implementation, the license types corresponding to the
system parameter license data 116 are reflected by a param-
eter name 214, which may be, for example, a specified system
parameter. In one implementation, the parameters may
include, without limitation, trunking call capacity, trunking
busting call capacity, and the like. For each of the parameter
names 214, the total amount of licenses 202 is shown, which
is categorized into the amount of licenses used 204, and the
amount of licenses available 206 is displayed. In one imple-
mentation, where the amount of total licenses 202 is unlim-
ited, the amount of licenses available 206 is similarly shown
as unlimited, regardless of the amount of licenses used 204.

[0047] FIG. 2F displays the system license data 118 on the
interface 130. In one implementation, the license types cor-
responding to the system license data 118 are reflected by a
system name 216, which may be, for example, a specified
system feature or service. In one implementation, the system
features or services may include, without limitation enter-
prise voice portal, lawful interfacept event monitoring, lawful
intercept media monitoring, network-wide messaging, Ses-
sion Initiation Protocol (SIP) running on Transmission Con-
trol Protocol (TCP), Service packs, SH interface, and the like.
For each of the system names 216, the total amount of licenses
202 is shown, which is categorized into the amount of licenses
used 204, and the amount of licenses available 206 is dis-
played. In one implementation, where the amount of total
licenses 202 is unlimited, the amount of licenses available
206 is similarly shown as unlimited, regardless of the amount
of licenses used 204.

[0048] FIG. 3 depicts the interface 130 displaying the
license usage projections, separated into a daily license usage
projection 300 and a total license usage projection 302. In one
implementation, the daily license usage projections 300 are
organized by data sample and further organized by license
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type. For example, a data sample input on a date may be
organized according to each of the following license types:
base licenses, business line licenses, standard licenses, mobil-
ity licenses, premium licenses, call notify licenses, and mes-
saging licenses.

[0049] The usage projection thresholds 138 may be shown
on the interface 130 to permit adjustment of the various usage
projection thresholds 138 in calculating the daily license
usage projections 300 and/or the total license usage projec-
tions 302. For example, the usage projection thresholds 138
may include a percent used threshold 304 and a projected time
to exhaust threshold 306, as described herein. The usage
projection thresholds 138 may further include a data periods
control 308 to set trend data periods.

[0050] For each license type, the interface 130 displays a
name 310 and a total amount of licenses 312, which is cat-
egorized into an amount of licenses used 314 and an amount
oflicenses available 316. The daily license usage projections
300 includes the projected license usage calculated for one or
more of the license types, as described herein. In one imple-
mentation, the interface 130 displays at least one of: a per-
centage used calculation 318, an average period unit usage
calculation 320, an estimation of large funnel needs calcula-
tion 322, a projected exhaustion time calculation 324, and an
estimated unit purchases required calculation 326. In one
implementation, the daily license usage projections 300 are
displayed for each server pair.

[0051] The total license usage projections 302 for the net-
work as a whole are additionally calculated for the data
sample and displayed by license type. In one implementation,
the license types for the total license usage projections 302
may include, without limitation, business line, standard ser-
vices, personal mobility, premium services, or the like. As
shown in FIG. 3, the total license usage projections 302 for
the network as a whole may include, for example, a total
amount of licenses 330, an amount of used licenses 332, an
amount of available licenses 334, and amount over 336 the
total licenses 330.

[0052] FIG. 4A shows the user interface 130 displaying
license usage trends 402 for a given period 400 from a start
period 404 to an end period 406. In one implementation, the
license usage trends 402 are organized by input date 408 and
license type. For each license type and input date 408, a total
amount of licenses 410 and an amount of licenses used 412 is
shown. The start period 404 and the end period 406 may be set
to compute the license usage trends 402 over a plurality of
input times. In one implementation, the license types include,
without limitation, Concurrent Call Path (CCP) services,
business lines, standard services, mobility services, premium
services, messaging services, and the like.

[0053] FIG.4B illustrates a visual representation 414 of the
license usage trends 402 from FIG. 4A. In one implementa-
tion, as shown in FIG. 4B, the visual representation 414 is
presented as a graph for each license type. The total amount of
licenses 410 and the amount of licenses used 412 are each
shown from the start period 404 to the end period 406. The
visual representation 414 provides a quick visual cue regard-
ing license usage and availability.

[0054] FIG.5isaflow chartillustrating example operations
500 for managing inventory. In one implementation, an
obtaining operation 502 obtains raw data relating to usage and
availability of inventory over a given time. The raw data
includes a total amount of inventory, which is separated into
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an amount of used inventory and an amount of available
inventory for one or more data samples each having an input
time.

[0055] A second obtaining operation 504 obtains usage
projection thresholds, such as a percentage of inventory used
threshold and a number of days until inventory exhaustion
threshold. The usage projection thresholds are used to gener-
ate alerts relating to a projected availability of inventory. For
example, if the calculated percentage used exceeds or is pro-
jected to exceed the percentage of inventory used threshold,
an alert is generated. Similarly, if the projected number of
days until exhaustion falls below the number of days until
inventory exhaustion threshold, an alert is generated. The
alerts indicate when available inventory will be depleted.
[0056] A calculating operation 506 calculates inventory
usage projections and trends using the raw usage data. In one
implementation, the inventory usage projections include a
percentage used, an average daily unit usage, and a projected
number of days until exhaustion. Further, the inventory usage
projections may include an estimated unit purchases needed,
calculated based on the raw data and the usage projection
thresholds. The estimated unit purchases needed conveys the
amount of additional inventory needed to remain within the
usage projection thresholds. For example, the estimated unit
purchases needed shows the amount of additional inventory
needed to remain above the number of days until inventory
exhaustion threshold and below the percentage of inventory
used threshold. The estimated unit purchases needed indi-
cates when to purchase or reallocate inventory to prevent the
pool of available inventory from becoming depleted when
needed for assigning to a customer.

[0057] The calculating operation 506 determines Inventory
usage trends based on the total amount of inventory and the
amount of used inventory over regular intervals for a given
time period. For example, the inventory usage trends may
show the amount of used inventory as compared to the total
amount of inventory on a monthly basis for a year. As such,
the inventory usage trends may indicate, for example:
whether to purchase additional inventory, reallocate inven-
tory, or remove inventory; whether a certain time period has a
higher demand; whether a certain product, inventory type,
and/or customer is commercially valuable; etc. An outputting
operation 508 outputs the inventory usage projections and/or
trends. In one implementation, the outputting operation dis-
plays the projections and/or trends on a user interface.
[0058] Referring to FIG. 6, a general purpose computer
system 600 is capable of executing a computer program prod-
uct to execute a computer process. Data and program files
may be input to the computer system 600, which reads the
files and executes the programs therein. Some of the elements
of the general purpose computer system 600 are shown in
FIG. 6, wherein a processor 602 is shown having an input/
output (I/O) section 604, a Central Processing Unit (CPU)
606, and memory 608.

[0059] There may be one or more processors 602, such that
the processor 602 of the computer system 600 comprises the
CPU 606 or a plurality of processing units, commonly
referred to as a parallel processing environment. The com-
puter system 600 may be a conventional computer, a distrib-
uted computer, or any other type of computer, such as one or
more external computers made available via a network archi-
tecture, for example as described with respect to FIG. 5. The
presently described technology is optionally implemented in
software devices loaded in the memory 608, stored on a
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configured DVD/CD-ROM 610 or a storage unit 612, and/or
communicated via a wired or wireless network link 614 on a
carrier signal, thereby transforming the computer system 600
in FIG. 6 to a special purpose machine for implementing the
operations described herein.

[0060] The I/O section 604 is connected to one or more
user-interface devices (e.g., a keyboard 616 and a display unit
618), the storage unit 612, and a disk drive 620. In one
implementation, the disk drive 620 is a DVD/CD-ROM drive
unit capable of reading the DVD/CD-ROM 610, which typi-
cally contains programs and data 622. In another implemen-
tation, the disk drive 620 is a solid state drive unit.

[0061] Computer program products containing mecha-
nisms to effectuate the systems and methods in accordance
with the presently described technology may reside in the
memory 604, on the storage unit 612, on the DVD/CD-ROM
610 of the computer system 600, or on external storage
devices made available via a network architecture with such
computer program products, including one or more database
management products, web server products, application
server products, and/or other additional software compo-
nents. Alternatively, the disk drive 620 may be replaced or
supplemented by a floppy drive unit, a tape drive unit, or other
storage medium drive unit. The network adapter 624 is
capable of connecting the computer system 600 to a network
via the network link 614, through which the computer system
600 can receive instructions and data embodied in a carrier
wave. An example of such systems is personal computers. It
should be understood that computing systems may also
embody devices such as Personal Digital Assistants (PDAs),
mobile phones, tablets or slates, multimedia consoles, gam-
ing consoles, set top boxes, etc.

[0062] When used in a LAN-networking environment, the
computer system 600 is connected (by wired connection or
wirelessly) to a local network through the network interface
or adapter 624, which is one type of communications device.
When used in a WAN-networking environment, the computer
system 600 typically includes a modem, a network adapter, or
any other type of communications device for establishing
communications over the wide area network. In a networked
environment, program modules depicted relative to the com-
puter system 600 or portions thereof, may be stored in a
remote memory storage device. It is appreciated that the
network connections shown are examples of communications
devices for and other means of establishing a communica-
tions link between the computers may be used.

[0063] In an example implementation, inventory usage
management software and other modules and services may be
embodied by instructions stored on such storage systems and
executed by the processor 602. Some or all of the operations
described herein may be performed by the processor 602.
Further, local computing systems, remote data sources and/or
services, and other associated logic represent firmware, hard-
ware, and/or software configured to control data access. Such
services may be implemented using a general purpose com-
puter and specialized software (such as a server executing
service software), a special purpose computing system and
specialized software (such as a mobile device or network
appliance executing service software), or other computing
configurations. In addition, one or more functionalities of the
systems and methods disclosed herein may be generated by
the processor 602 and a user may interact with a Graphical
User Interface (GUI) using one or more user-interface
devices (e.g., the keyboard 616, the display unit 618, and the
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user devices 604) with some of the data in use directly coming
from online sources and data stores.

[0064] In the present disclosure, the methods disclosed
may be implemented as sets of instructions or software read-
able by a device. Further, it is understood that the specific
order or hierarchy of steps in the methods disclosed are
instances of example approaches. Based upon design prefer-
ences, it is understood that the specific order or hierarchy of
steps in the method can be rearranged while remaining within
the disclosed subject matter. The accompanying method
claims present elements of the various steps in a sample order,
and are not necessarily meant to be limited to the specific
order or hierarchy presented.

[0065] The described disclosure may be provided as a com-
puter program product, or software, that may include a
machine-readable medium having stored thereon instruc-
tions, which may be used to program a computer system (or
other electronic devices) to perform a process according to
the present disclosure. A machine-readable medium includes
any mechanism for storing information in a form (e.g., soft-
ware, processing application) readable by a machine (e.g., a
computer). The machine-readable medium may include, but
is not limited to, magnetic storage medium (e.g., floppy dis-
kette), optical storage medium (e.g., CD-ROM); magneto-
optical storage medium, read only memory (ROM); random
access memory (RAM); erasable programmable memory
(e.g., EPROM and EEPROM); flash memory; or other types
of medium suitable for storing electronic instructions.
[0066] The description above includes example systems,
methods, techniques, instruction sequences, and/or computer
program products that embody techniques of the present dis-
closure. However, it is understood that the described disclo-
sure may be practiced without these specific details.

[0067] Itis believed that the present disclosure and many of
its attendant advantages will be understood by the foregoing
description, and it will be apparent that various changes may
be made in the form, construction and arrangement of the
components without departing from the disclosed subject
matter or without sacrificing all of its material advantages.
[0068] While the present disclosure has been described
with reference to various embodiments, it will be understood
that these embodiments are illustrative and that the scope of
the disclosure is not limited to them. Many variations, modi-
fications, additions, and improvements are possible. More
generally, embodiments in accordance with the present dis-
closure have been described in the context of particular
implementations. Functionality may be separated or com-
bined in blocks differently in various embodiments of the
disclosure or described with different terminology.

What is claimed is:
1. A method for managing inventory, the method compris-
ing:

extracting raw usage data from a first data sample having a
first input time, the raw usage data specifying a total
amount of inventory for one or more inventory types;

categorizing the total amount of inventory for each of the
inventory types into an amount of used inventory and an
amount of available inventory; and

generating a projected inventory usage for each of the
inventory types using a processor based on the catego-
rized total amount of inventory, the projected inventory
usage defining an availability status of each of the inven-
tory types.
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2. The method of claim 1, wherein the inventory is a pool of
licenses.

3. The method of claim 2, wherein the pool of licenses
includes at least one of: software licenses; telecommunica-
tions service licenses; telecommunications feature licenses;
system licenses; network licenses; computing licenses; sub-
scriber licenses; or service licenses.

4. The method of claim 1, wherein the first data sample is
gathered from a computing device.

5. The method of claim 4, wherein the computing device is
at least one of: one or more network switches; one or more
routers; or vendor software.

6. The method of claim 1, further comprising:

outputting the projected inventory usage for display on a

graphical user interface.

7. The method of claim 1, wherein the projected inventory
usage includes a percentage used generated based on aratio of
the amount of used inventory to the total amount of inventory.

8. The method of claim 1, wherein the raw usage data is
further extracted from a second data sample having a second
input time.

9. The method of claim 8, wherein the projected inventory
usage includes an average period unit usage generated based
on a ratio of a difference between a past usage and a current
usage to a time elapsed between the first and second input
times, the past usage determined based on the amount of used
inventory between the first and second input times, the current
usage determined based on the amount of used inventory
corresponding to the second input time.

10. The method of claim 9, wherein the projected inventory
usage includes a projected exhaustion time representing an
estimated time until the total amount of inventory for each of
the inventory types is exhausted, the projected exhaustion
time generated based on a ratio of the amount of available
inventory to the average period unit usage.

11. The method of claim 10, wherein the projected inven-
tory usage includes an estimated unit purchases needed gen-
erated based on the projected exhaustion time and the average
period unit usage.

12. The method of claim 8, wherein the projected inventory
usage includes inventory usage trends determined based on
the total amount of inventory and the amount of used inven-
tory over a time interval from the first input time to the second
input time.

13. The method of claim 1, further comprising:

generating an alert if the projected inventory usage falls

outside a usage projection threshold.

14. The method of claim 13, wherein the usage projection
threshold includes a percentage used threshold and the pro-
jected inventory usage includes a percentage used generated
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based on a ratio of the amount of used inventory to the total
amount of inventory, the alert being generated where the
percentage used exceeds the percentage used threshold.

15. The method of claim 13, wherein the usage projection
threshold includes a time until exhaustion threshold and the
projected inventory usage includes a projected exhaustion
time, the alert being generated where the projected exhaus-
tion time is below the time until exhaustion threshold.

16. One or more non-transitory tangible computer-read-
able storage media storing computer-executable instructions
for performing a computer process on a computing system,
the computer process comprising:

extracting raw usage data from a first data sample having a
first input time, the raw usage data specifying a total
amount of inventory for one or more inventory types;

categorizing the total amount of inventory for each of the
inventory types into an amount of used inventory and an
amount of available inventory; and

generating a projected inventory usage for each of the
inventory types based on the categorized total amount of
inventory, the projected inventory usage defining an
availability status of each of the inventory types.

17. The one or more non-transitory tangible computer-
readable storage media of claim 16, wherein the raw usage
data is further extracted from a second data sample having a
second input time, the projected inventory usage including an
average period unit usage generated based on a ratio of a
difference between a past usage and a current usage to a time
elapsed between the first and second input times, the past
usage determined based on the amount of used inventory
between the first and second input times, the current usage
determined based on the amount of used inventory corre-
sponding to the second input time.

18. A system for managing inventory, the system compris-
ing:

a projection module executable by a processor and config-
ured to generate a projected inventory usage defining an
availability status of one or more inventory types, the
projected inventory usage generated based on a catego-
rized total amount of inventory included in raw usage
data extracted from one or more data samples each hav-
ing an input time, the total amount of inventory for each
of the inventory types categorized into an amount of
used inventory and an amount of available inventory.

19. The system of claim 18, wherein the one or more
inventory types include license types.

20. The system of claim 18, wherein the one or more data
samples are gathered from at least one of: one or more net-
work switches; one or more routers; or vendor software.
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