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MANAGING DIGITAL PACKAGE 
INVENTORY AND RESERVATIONS 

BACKGROUND 
[ 0001 ] Content publishers typically create and provide an 
inventory of digital ad slots to third parties ( e . g . , advertisers ) 
within published digital content . The inventory , for example , 
often includes time slots dispersed before , within , or after a 
presentation of publisher content ( e . g . , a digital video pre 
sentation such as a movie , series , or sporting event ) . Con 
ventionally , the publisher provides the inventory in content 
based packages that are based on characteristics of the 
publisher content ( e . g . , action , sports , drama ) . Increasingly , 
however , third parties are demanding more complex pack 
ages that allow a third party to more precisely target specific 
audience segments . 
10002 ] In response to demand , some publishers can pro 
vide packages in which a third party can define various 
characteristics to target particular audience segments , where 
the package includes available impressions ( e . g . , ad slots ) 
that match the various characteristics that define the audi 
ence segment . For example , a publisher can create a package 
that defines audience segment characteristics , such as con 
tent ( e . g . , series name or content genre ) , user characteristics 
( e . g . , age , gender , location ) , and / or device characteristics . 
Due to defining the packages based on multiple audience 
segment characteristics , the publisher creates packages that 
overlap one another based on shared audience segments . 
Based on the complexities of generating and managing 
overlapping packages , however , conventional systems have 
several disadvantages . 
[ 0003 ] For example , when a publisher creates overlapping 
packages , conventional systems typically double - count 
available impression inventory . As mentioned above , many 
conventional systems create a package by segmenting 
groups of individual impressions maintained in an inventory 
database that correspond to the audience characteristics 
associated with the package . Packages overlap when indi 
vidual impressions are assigned to more than one package . 
When an individual impression within an inventory database 
is assigned to multiple packages , conventional systems fail 
to properly account for the individual impression . Instead , 
conventional systems assign the individual impression to 
each of the multiple packages within the inventory database . 
Accordingly , when conventional systems query the inven 
tory database to access / assign an individual impression 
within the inventory database , conventional systems do not 
recognize that the individual impression is also assigned to 
other packages within the inventory database . Due to this 
limitation , conventional systems often over count the num 
ber of available impressions within an inventory database 
for a particular package . 
[ 0004 ] For example , a first package can include audience 
segments of gender = males ; and age = 20 - 35 . A second pack 
age can include audience segments of genre = sports ; and 
device = smart phone . As can be understood , a portion of 
audience members within the first package can also be 
audience members in the second package , and this portion of 
audience members is the overlap between the first package 
and second package . While inventory databases within con 
ventional systems are capable of managing packages based 
on a single content - based segment definition , conventional 
system inventory databases are unable to accurately and 
effectively account for a multi - characteristic - based segment 

definition of an audience segment that often creates a 
package overlap within an inventory database . As such , 
conventional systems often double count inventory by 
double assigning the portion of impression inventory within 
the overlap to each package of the overlapping packages . 
[ 0005 ] . Because conventional systems double count the 
impression inventory within overlapping packages , conven 
tional systems often query the inventory database , double 
count the impressions within the overlap , and generate 
incorrect impression inventory quantities within the inven 
tory database ( i . e . , a misleading inventory forecast ) . The 
foregoing can result in the publisher overbooking the over 
lap between packages ( i . e . , booking the same overlap two or 
more times ) and exceeding actual available inventory within 
the inventory database , and as a result , conventional systems 
cannot generate an accurate inventory forecast when fore 
casting overlapping packages . Moreover , overtime , the 
impression inventory data within the inventory database 
becomes more and more corrupt , and eventually could lead 
to an inventory database that includes such unreliable data 
that the inventory database is no longer usable . 
[ 0006 ] Additionally , when higher valued packages overlap 
with lower valued packages within the database , conven 
tional systems do not distinguish between segments within 
the database representing differing valued packages . 
Accordingly , conventional systems often unintentionally 
misuse overlapping inventory with a lower valued package 
instead of more efficiently using the overlapping inventory 
with a higher valued package . Therefore , conventional sys 
tems often unintentionally reducing the amount of available 
inventory for the higher valued package based on inconsis 
tencies between the inventory database and the actual 
amount of impressions . 
[ 0007 ] Accordingly , these and other disadvantages exist 
with respect to conventional systems . 

BRIEF SUMMARY 
[ 0008 ] The various embodiments described below provide 
benefits and / or solve one or more of the foregoing or other 
problems in the art with systems and methods for managing 
availability of audience impression inventory within over 
lapping packages ( i . e . , audience impression packages ) that 
are based on one or more impression dimensions ( e . g . , 
content and audience characteristics ) . For example , the 
systems and methods manage a database of impression 
inventory of available impressions where one or more 
impressions of the impression inventory correspond to mul 
tiple packages ( i . e . , defined as being within multiple audi 
ence segments of the inventory database simultaneously ) . 
Specifically , the systems and methods organize and monitor 
an inventory database to determine impression overlap 
between multiple packages . Moreover , the systems and 
methods allow for a prioritization of packages , and based on 
the prioritization , the systems and methods assign overlap 
impressions to a single package from the overlapping pack 
ages within the inventory database . For example , the sys 
tems and methods seamlessly adjust impression inventory 
within the inventory database between overlapping pack 
ages to maintain accurate inventory data within the inven 
tory database , as well as control use of overlapping impres 
sion within the inventory database . Accordingly , the systems 
and methods provide an accurate overall availability of 
impression inventory within each of the overlapping pack 
ages . 
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[ 0009 ] Additionally , the systems and methods adjust an 
availability of impressions within a given package with the 
inventory database based on receiving an inventory reser 
vation request ( i . e . , a booking ) from a third - party provider 
system corresponding to an overlapping package . For 
example , the systems and methods determine a package ' s 
exclusive inventory ( e . g . , impressions that do not overlap 
other packages ) and overlap inventory within the inventory 
database . The systems and methods allocate the exclusive 
impressions for first use in response to reservations requests 
of the package then enable a strategic consumption of any 
overlap impressions between the overlapping packages . 
[ 0010 ] For example , the systems and methods utilize a 
specialized algorithm to assign impressions segmented as 
overlap impressions within the inventory database to an 
inventory reservation request based on assigned priority and 
associated values of the overlap impressions . Furthermore , 
based on the consumption of overlap impressions , the sys 
tems and methods reduce an overall availability of overlap 
impressions within the inventory database by marking the 
overlap impressions as reserved to accurately update impres 
sion inventory and avoid double - counting overlap impres 
sions between packages . As a result , the systems and meth 
ods maintain the integrity of inventory data within the 
inventory database , provide an accurate forecasting of 
impression inventory within the inventory database and to 
third - party provider systems , prevent assigning overlap 
impressions within the inventory database to two or more 
packages , and / or minimize assigning more valuable overlap 
impressions to less valuable packages within the inventory 
database . 
[ 0011 ] Additional features and advantages of the embodi 
ments will be set forth in the description that follows , and in 
part will be obvious from the description , or may be learned 
by the practice of such example embodiments . The features 
and advantages of such embodiments may be realized and 
obtained by means of the instruments and combinations 
particularly pointed out in the appended claims . These , and 
other features , will become more fully apparent from the 
following description and appended claims , or may be 
learned by the practice of such example embodiments as set 
forth hereinafter . 

[ 0017 ] FIGS . 5A - 5E illustrate impression inventory tables 
of overlapping packages demonstrating impression avail 
ability adjustments within each of the overlapping packages 
based on receiving an inventory reservation requests accord 
ing to one or more embodiments ; 
[ 0018 ] FIG . 6 illustrates a schematic representation of a 
graphical user interface for creating a package according to 
one or more embodiments of the present disclosure ; 
[ 0019 ] FIG . 7 illustrates a schematic representation of a 
graphical user interface for presenting impression inventory 
of packages according to one or more embodiments of the 
present disclosure ; 
[ 0020 ] FIG . 8 illustrates a schematic representation of a 
graphical user interface for creating an inventory reservation 
request in accordance with one or more embodiments of the 
present disclosure ; 
0021 ] FIG . 9 illustrates a schematic representation of a 
graphical user interface for presenting impression inventory 
and receiving inventory reservation requests according to 
one or more embodiments of the present disclosure ; 
10022 ] FIG . 10 illustrates a schematic representation of a 
graphical user interface for indicating that impression inven 
tory for a package is overbooked according to one or more 
embodiments of the present disclosure ; 
10023 ] . FIG . 11 illustrates a flowchart of an example 
method for adjusting impression inventory of packages 
according to one or more embodiments of the present 
disclosure ; and 
[ 0024 ] FIG . 12 illustrates a block diagram of an example 
computing device in accordance with one or more embodi 
ments of the present disclosure . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0012 ] Various embodiments will be described and 
explained with additional specificity and detail through the 
use of the accompanying drawings in which : 
[ 0013 ] FIG . 1 illustrates a schematic representation of an 
environment within which an inventory planning system can 
operate in accordance with one or more embodiments of the 
present disclosure ; 
[ 0014 ] FIGS . 2A - 2B illustrate a sequence - flow diagram 
for managing impression inventory within packages in 
accordance with one or more embodiments of the present 
disclosure ; 
[ 0015 ] FIG . 3 illustrates a flow chart for adjusting impres 
sion inventory within packages in response to an inventory 
reservation request corresponding to an overlapping pack 
age in accordance with one or more embodiments of the 
present disclosure ; 
[ 0016 ] FIG . 4 illustrates a schematic representation of 
overlapping packages in accordance with one or more 
embodiments of the present disclosure ; 

DETAILED DESCRIPTION 
[ 0025 ] The various embodiments described herein provide 
an inventory analytics and planning system ( or simply 
“ planning system ” ) for accurately managing and adjusting 
availabilities of audience impression inventory data associ 
ated with publisher content ( e . g . , an amount of discrete 
available ad impressions associated with a digital video 
presentation ) within an inventory database . In some embodi 
ments , the inventory planning system allows for a publisher 
system to cause the creation of overlapping packages of 
impressions , where overlapping packages include a seg 
mented portion of inventory data within the inventory data 
base that overlaps with a segmented portion of inventory 
data of at least one other package within the inventory 
database . To accurately and effectively manage overlapping 
impression inventory within the inventory database of the 
inventory planning system , the inventory planning system 
prioritizes packages within the inventory database based on 
assigned priorities from a publisher system , and assigns 
overlap impressions within the inventory database to a 
specific package based on the prioritization . Moreover , the 
inventory planning system adjusts an overall impression 
inventory within overlapping packages based on receiving 
an inventory reservation request for an overlapped package . 
For example , the inventory planning system adjusts a num 
ber of available impressions of the overall impression inven 
tory within the inventory database of the inventory planning 
system . 
[ 00261 In one or more embodiments , a publisher system 
can monitor user devices and track digital content viewed by 
the user devices . Moreover , the inventory planning system 
can communicate with the publisher system to access and 
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analyze the tracked content ( i . e . , historical analytics data ) . 
Based on analyzing the historical analytics data , the inven 
tory planning system can predict future digital content 
consumption from the user devices , and as a result the 
inventory planning system can generate audience impres 
sion inventory data . The audience impression inventory data 
is maintained within an inventory database of the inventory 
planning system to allow the publisher or third - parties to 
communicate with the inventory database to reserve portions 
of the audience impression inventory . 
[ 0027 ] In some embodiments , for example , a content 
publisher ( e . g . , a producer , broadcaster , or provider of media 
content ) can access the inventory planning system via a user 
device and cause the inventory planning system to create 
packages that include a portion of impressions from the 
impression inventory within the inventory database that 
target specific audience segments defined by multiple 
impression dimensions . In particular , the inventory planning 
system can segment the impression inventory within the 
inventory database and assign impressions of the impression 
inventory to one or more of the packages within the inven 
tory database . As a non - limiting example , a content pub 
lisher can access and use the inventory planning system via 
a user device to create a package based on selecting audience 
member attributes ( e . g . , age , gender , location ) , content attri 
butes ( e . g . , title , genre , rating ) , and / or other attributes ( e . g . , 
time of day , day of week ) associated with each impression 
instance within the inventory database . Accordingly , the 
inventory planning system allows a publisher to create 
digital packages that each include a defined amount of 
impressions ( i . e . , an impression inventory ) that match the 
selected attributes . In other words , each package includes an 
anticipated amount of impressions that match the user 
selected attributes corresponding to anticipated presenta 
tions of publisher content . 
[ 0028 ] Because the inventory planning system creates 
packages defined by multiple impression dimensions , the 
inventory planning system can create overlapping packages , 
or in other words , where there exists a set of impressions that 
simultaneously match attributes corresponding to multiple 
packages ( i . e . , are segmented within the inventory database 
of the inventory planning system as being within multiple 
packages ) . For example , a first package can include impres 
sions matching the attributes : [ males + sports genre ] . Addi - 
tionally , a second package can include impressions that 
match the attributes : [ males + ages 20 - 35 ] . Accordingly , in 
this example , the first package and the second package are 
overlapping packages because a portion of impressions that 
match [ males + sports genre ) also match [ males + ages 20 - 35 ) , 
where the overlap impressions include those impressions 
that match the attributes : [ males + sports genre + ages 20 - 35 ] . 
[ 0029 ] To manage impression inventory of overlapping 
packages , in some embodiments , the inventory planning 
system prioritizes packages within the inventory database of 
the inventory planning system . For example , a publisher , via 
a user device , can cause the inventory planning system to 
assign respective priorities to overlapping packages within 
the inventory database . For instance , the publisher , via the 
user device , can cause the inventory planning system to 
associate overlapping packages with respective priorities 
within the inventory database . In particular , the inventory 
planning system can segment the impression inventory 
based on the respective priorities of the overlapping pack 
ages in addition to the attributes of the packages . 

[ 0030 ] Alternatively , based on detected demand for a 
package ( e . g . , based on inventory reservations ) , the inven 
tory planning system can automatically prioritize overlap 
ping packages within the inventory database . Based on the 
prioritization of packages within the inventory database , the 
inventory planning system manages the overlap impression 
inventory between overlapping packages to maintain inven 
tory data integrity within the inventory database . For 
instance , in some embodiments , the inventory planning 
system assigns the overlap impression inventory between 
overlapping packages to the higher prioritized package , thus 
causing the inventory planning system to assign overlap 
impression inventory to the highest valued package ( e . g . , 
based on demand , the worth of package attributes , or another 
metric ) . In particular , the inventory planning system can 
re - segment the impression inventory within the inventory 
database based on both the attributes of the overlapping 
packages and the respective assigned priorities of the over 
lapping packages . 
[ 0031 ] Because the inventory planning system prioritizes 
overlapping packages , and assigns overlap impression 
inventory to packages within the inventory database based 
on the prioritization , the inventory planning system accu 
rately maximizes impression inventory usage . In the first 
instance , based on prioritizing overlapping packages , the 
inventory management system allocates each impression in 
the impression inventory to a single package within the 
inventory database , thus preventing the overbooking of 
packages due to double - counting inventory in multiple over 
lapping packages . In addition , due to prioritizing overlap 
ping packages , the inventory management system minimizes 
the undervaluing of impression inventory by preventing the 
booking of overlap impressions through a lesser valued 
package . 
10032 ] In some cases , overlapping packages can be 
assigned the same priority . In such cases , the inventory 
planning system adjusts impression inventories within pack 
ages in real - time ( or near real - time ) based on receiving an 
inventory reservation request from a third - party provider 
system for an overlapping package . For example , a package 
can include an overall inventory of impressions that is a 
combination of overlap impressions and exclusive impres 
sions ( i . e . , impressions that do not overlap other packages ) . 
For instance , a segment within the inventory database rep 
resenting the package may include impressions that fall only 
within the segment and impressions that fall within the 
segment in addition to another segment of another package 
within the inventory database . Furthermore , based on receiv 
ing an inventory reservation request from a third - party 
provider system , the inventory planning system adjusts 
exclusive impression inventory and / or overlap impression 
inventory . In particular , utilizing a specialized algorithm , 
based on receiving an inventory reservation request from the 
third - party provider system , the inventory planning system 
can adjust a number of exclusive impressions assigned to the 
package and a number of overlap impressions assigned to 
the package within the inventory database . 
[ 0033 ] In one or more embodiments , for example , upon 
receiving an inventory reservation request from the third 
party provider system for a given overlapping package , the 
inventory planning system queries the inventory database to 
determine whether the given package includes enough avail 
able exclusive impressions assigned to the given package 
within the inventory database to satisfy the reservation 
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request . If , on one hand , the inventory planning system 
determines that the available exclusive impressions assigned 
to the given package within the inventory database do satisfy 
the reservation request , the inventory planning system 
reserves and deducts the number of impressions within the 
inventory reservation request from the exclusive impres 
sions of the given package . For instance , the inventory 
planning system can remove the number of impressions 
from a segment within the impression inventory of the 
inventory database representing the given package . Further 
more , the inventory planning system adjusts , within the 
inventory database , the overall inventory for the given 
package ( i . e . , the segment representing the given package ) 
by the amount of exclusive impressions reserved . 
[ 0034 ] On the other hand , if the inventory planning system 
queries the inventory database and determines that the 
available exclusive impressions assigned to the given pack 
age within the inventory database do not satisfy the reser 
vation request , the inventory planning system exhausts any 
available exclusive impressions of the given package ( i . e . , 
removes the exclusive impressions from and / or marks the 
exclusive impressions as reserved within the inventory data 
base ) . Additionally , the inventory planning system queries 
the inventory database and determines whether the given 
package includes enough available overlap impressions 
assigned to the given package within the inventory database 
to satisfy the reservation request and then reserves the 
remaining impressions of the inventory reservation request 
from the overlap impressions within the inventory database . 
Based on the inventory planning system reserving overlap 
impressions , the inventory planning system adjusts the over 
all inventory of the given package for which the inventory 
reservation was received , as well as the overall inventory of 
all other overlapping packages that previously shared the 
now - reserved overlap impressions . In particular , as noted 
briefly above , based on receiving the inventory reservation 
request from the third - party provider system , the inventory 
planning system utilizes a specialized algorithm to adjust a 
number of exclusive impressions assigned to the package , a 
number of overlap impressions assigned to the package 
within the inventory database , as well as the overall inven 
tory of all other overlapping packages that previously shared 
the now - reserved overlap impressions . 
100351 Because the inventory planning system adjusts the 
overall inventory of multiple overlapping packages based on 
an inventory reservation request made against one package , 
the inventory planning system accurately and efficiently 
adjusts available inventory for each of the multiple overlap 
ping packages ( e . g . , accurately and efficiently re - segments 
and adjusts assignments of the impression inventory within 
the inventory database ) . Accordingly , the inventory planning 
system prevents overbooking impressions that are included 
within multiple overlapping packages of the same priority 
by maintaining accurate and real - time defined segments and 
assignments of impression inventory within the inventory 
database . Furthermore , the inventory planning system can 
maximize use of valuable overlap impressions by ensuring 
that overlap impressions within a higher valued package are 
only reserved within a lower valued package only if the 
lower valued package has exhausted all other available 
inventory options ( e . g . , exclusive inventory , or less valuable 
overlap inventory ) . 
[ 0036 ] Furthermore , because the inventory planning sys 
tem of the present disclosure prevents overbooking of pack - 

ages and maintains real - time inventory availability of 
impressions packages within the inventory database ( i . e . , 
real - time defined segment and assignments ) , the inventory 
planning system provides improvements in the performance 
of a computer system . For example , because the inventory 
planning system prevents overbooking packages , the inven 
tory planning system prevents redundant inventory reserva 
tion requests , and as a result , reduces consumption of 
processing power , memory , and storage . Therefore , the 
inventory planning system reduces required processing , 
memory and storage , and communication resources needed 
to manage packages . Furthermore , and in contrast to con 
ventional systems , the inventory planning system maintains 
real - time impression inventory information for packages , 
which further reduces required processing , memory and 
storage , and communication resources to reconcile over 
booked packages . 
[ 0037 ] As used herein , the terms " publisher content " or 
“ content ” refers to media content that a publisher provides 
to an audience via a user device associated with each 
member of the audience ( e . g . , a television , computing 
device , mobile device ) . For example , publisher content can 
include audio content , video content , or other forms of 
digital media . For instance , publisher content can take the 
form of a television series and / or show , an Internet series 
and / or show , Internet channel , a movie , a news program , a 
special event , a sporting event , digital radio , a podcast , 
user - generated content , and / or any other presentation forms 
or genres of media . In one or more embodiments , publisher 
content can include content provided via broadcast satellite 
networks , cable networks , and / or Internet networks . In many 
cases , publisher content includes digital media streams 
and / or downloadable video media files . 
0038 ] Relatedly , and as used herein , the term “ publisher ” 

refers to a provider of content to an audience . For example , 
the term " publisher ” may refer to television networks , cable 
companies , internet streaming services , internet content 
aggregators , radio networks , internet advertisements , etc . 
[ 0039 . As used herein , the term “ impression ” refers to an 
anticipated or forecasted interaction with publisher content 
by an audience member via a user device . For example , an 
audience member interaction with publisher content can 
include viewing content , listening to content , and / or other 
wise participating in a presentation of content via a user 
device . Furthermore , publisher content can be designed to 
provide multiple interaction opportunities to an audience 
member during the presentation of the content based on 
defined impression opportunities ( e . g . , ad slots ) within pub 
lisher content . 
10040 ] In addition , an impression can be defined based on 
various attributes . As used herein , " attributes " refer to 
characteristics or properties of users , content , devices , time , 
location , and / or other factors that describe or can correspond 
audiences members , content , including , but not limited to , 
audience member attributes ( e . g . , age group , gender , 
denomination , demographics , etc . ) , content attributes ( e . g . , 
specific content , content genre , content duration , content 
rating , series name , etc . ) , device attributes ( user device 
type ) , geography attributes ( e . g . , country , state , and / or city ) , 
time attributes ( e . g . , time of day and / or day of week ) 
publisher attributes ( e . g . , type of publisher ) , and / or point of 
delivery ( “ POD ” ) details . 
[ 0041 ] As used herein , the term " impression inventory ” 
refers to an amount of available impressions corresponding 
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to one or more defined attributes . In some embodiments , 
impression inventory is based on historical analytics data of 
previously provided content . For example , an analytics 
system can accurately predict an amount of unique audience 
member interactions that will result from providing pub 
lisher content , and thus , an amount of available impressions 
( i . e . , impression inventory ) . 
[ 0042 ] As used herein , the term “ package ” ( or simply 
“ package ” ) refers to an impression definition based on one 
or more attributes that create a subset of impressions from 
the impression inventory . For example , based on the impres 
sion definition , a package be associated with an impression 
inventory that includes impressions correlating to the one or 
more impression attributes . In particular , based on the 
impression definition , a package can refer to a defined 
segment of impressions that correlate to the one or more 
impression attributes within an impression inventory of an 
inventory database . In one or more embodiments , a pub 
lisher and / or third party ( e . g . , advertiser ) can create a 
package utilizing a user device by selecting or otherwise 
defining attributes for the package within a user interface of 
the inventory planning system . In other embodiments , the 
inventory planning system can automatically generate a 
package based on determining combinations of attributes 
that may be in demand according to an analysis of historical 
analytic data . 
[ 0043 ] Relatedly , the term " overlapping packages ” or 
" overlapping packages ” refers to packages having impres 
sion definitions that create overlap impressions . For 
example , an overlapping package can refer to a defined 
segment of impressions within an impression inventory of 
an inventory database that at least partially overlaps with 
another defined segment of impressions of the impression 
inventory representing another package . Furthermore , as 
used herein , an " overlap impression ” refers to an impression 
that correlates to two or more packages . For instance , an 
overlap impression refers to an impression that falls within 
two or more segments of impressions within the impression 
inventory that represent two or more packages . 
[ 0044 ] FIG . 1 illustrates a schematic diagram of an envi 
ronment 100 in which an inventory planning system 102 can 
operate according to one or more embodiments of the 
present disclosure . In one or more embodiments , the inven 
tory planning system 102 operates within , or in conjunction 
with , an analytics system 114 on one or more servers 116 . 
[ 0045 ] In addition to the inventory planning system 102 , 
FIG . 1 illustrates that the environment 100 includes a 
publisher system 104 ( on server ( s ) 120 ) , a third - party pro 
vider system 106 ( on server ( s ) 122 ) , a network 108 , and a 
user device 110 having an application 118 . The inventory 
planning system 102 , the analytics system 114 , the publisher 
system 104 , the third - party provider system 106 , and the 
user device 110 can communicate via the network 108 . 
[ 0046 ] The network 108 may include one or more net 
works , such as the Internet , and may use one or more 
communications platforms or technologies suitable for 
transmitting data and / or communication signals . Although 
FIG . 1 illustrates a particular arrangement of the inventory 
planning system 102 , the publisher system 104 , the third 
party content provider 106 , the user device 110 , the network 
108 , and servers 116 , 120 , 122 , various additional arrange 
ments are possible . For example , the publisher system 104 
may directly communicate with the inventory planning 
system 102 , bypassing the network 108 . In alternative 

embodiments , the inventory planning system 102 can be 
included within the publisher system 104 . For example , the 
inventory planning system 102 can include a software 
product within the publisher system 104 that interfaces with 
content providing software products within the publisher 
system 104 . 
10047 ] As further illustrated in FIG . 1 , the inventory 
planning system 102 , publisher system 104 , and third - party 
provider system can be located on servers 116 , 120 , 122 , 
respectively . Servers 116 , 120 , and 122 may include com 
puting devices , such as non - mobile computing devices such 
as a desktop computer , or one or more servers . Additionally , 
application 118 can be located on user device 110 . User 
device 110 represents various types of computing devices 
with which users may interact . For example , the user device 
110 is a digital television . Alternatively , the user device 110 
is a computing device , such as a desktop or laptop computer . 
Other examples of the user device 110 include a mobile 
device , such as a cell phone , a smartphone , a PDA , a tablet , 
a watch , a wearable device , etc . Additional details with 
respect computing devices are discussed below with respect 
to FIG . 12 . 
[ 0048 ] The publisher system 104 can generate and / or 
create publisher content to provide to the user device 110 for 
presentation to a user . For example , the publisher system 
104 can stream , download , or otherwise communicate pub 
lisher content to the user device 110 ( e . g . , via network 108 ) . 
In one or more embodiments , the publisher system 104 can 
provide publisher content via application 118 located on the 
user device 110 . Examples of application 118 include an 
Internet browser , a native media presentation application , a 
publisher specific application , or any other application that 
causes the user device 110 to present publisher content to a 
user . 

0049 The inventory planning system 102 manages 
impression inventory within publisher content . For example , 
the inventory planning system 102 allocates impression 
inventory to publisher content to allow the publisher system 
104 to add third - party content from the third - party provider 
system 106 in conjunction with providing publisher content . 
For example , publisher content can have specified ad slots 
( e . g . , commercial breaks ) , prior to , within , or after a pre 
sentation of publisher content . A third - party can access the 
inventory planning system 102 , via the third - party provider 
system for example , to reserve impression inventory asso 
ciated with publisher content . 
0050 ] Based on receiving an inventory reservation , the 
inventory planning system 102 communicates the reserved 
impression inventory to the publisher system 104 , and the 
publisher system provides third - party content within pub 
lisher content in accordance with the reserved impressions . 
Examples of third - party content can include advertisements , 
announcements , broadcasts , commercials , trailers , endorse 
ments , publications , etc . In some embodiments , the third 
party system 106 provides third - party content to the pub 
lisher system 104 , and the publisher system 104 inserts the 
third - party content within the publisher content . 
[ 0051 ] Alternatively , during a presentation of publisher 
content on user device 110 , the publisher system 104 can 
provide , within the published content , a content request that 
identifies a location of third - party . The content request 
causes the application 118 on the user device 110 to request 
and receive third - party content from third - party provider 
system 106 . In yet additional embodiments , the analytics 
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system 114 monitors a presentation of publisher content on 
user device 110 , and based on the third - party reservation of 
inventory , the analytics system 114 provides , or causes the 
third - party provider system 106 to provide , the third - party 
content . In one or more embodiments , the third - party con 
tent is one or more of video media and audio media . 
[ 0052 ] Furthermore , as is described in greater detail below 
in regard to FIGS . 2A and 2B , the publisher can use the 
inventory planning system 102 to create a package to 
categorize impression inventory based on various user 
selected or system - selected attributes ( e . g . , content , audi 
ence member , user device type , and other attributes as 
described herein ) . As further illustrated in FIG . 1 , in some 
embodiments , the inventory planning system 102 includes 
an inventory database 112 , which can include impression 
inventory data and package data . The impression inventory 
data may include an amount of time slots ( e . g . , impression 
opportunities ) within publisher content , audience attribute 
data , time - based attribute data ( e . g . , anticipated time of day 
and / or day of week associated with impressions ) . The pack 
age data can include definitions for a package , or in other 
words , attributes that define a particular package . 
[ 0053 ] In one or more embodiments , the analytics system 
114 provides and / or generates the inventory data based on 
collecting historical analytic data from previous presenta 
tions of publisher content . For example , and as discussed 
above , the analytics system 114 can perform a computa 
tional analysis on collected analytic data to forecast or 
otherwise predict an amount of , and attributes associated 
with , impression inventory . Accordingly , based analytic 
data , the analytics system 114 can provide the inventory 
planning system 102 an impression inventory based on 
projected impressions . 
[ 0054 ] FIGS . 2A - 2B illustrate a sequence - flow diagram 
200 that an inventory planning system 102 can utilize to 
determine and adjust impression inventory within overlap 
ping packages . The inventory planning system 102 and 
publisher system 104 shown in FIGS . 2A and 2B may be 
example embodiments of the inventory planning system 102 
and the publisher system 104 described in regard to FIG . 1 . 
As will be described below , a publisher user of the publisher 
system 104 can access the inventory planning system 102 
( e . g . , via a software application or web browser ) . Accord 
ingly , the publisher system 104 can provide the publisher 
user a graphical user interface with which the publisher user 
interacts to provide user input to , and receive inventory 
planning information from , the inventory planning system 
102 

[ 0056 Furthermore , using the same or similar process 
described above , a publisher user can create multiple pack 
ages . For instance , the publisher system 104 can receive user 
input indicating a request to create a first package , and in 
addition , receive user input indicating a first selection of 
package attributes to associate with the first package . The 
publisher can proceed to create a second package . For 
example , the publisher system 104 can receive user input 
indicating a request to create a second package , and in 
addition , receive user input indicating a second selection of 
package attributes to associate with the second package . 
Accordingly , a publisher user can define different attributes 
for each individual package individually . 
[ 0057 ] Additionally , the inventory planning system 102 
can receive the package attributes from the publisher system 
104 , as shown in act 202 illustrated in FIG . 2A . In some 
embodiments , the inventory planning system 102 can 
receive a data package that includes a request to create a 
package and the selected package attributes to apply to the 
package . For example , in response to detecting the user 
interaction selecting package attributes , the publisher system 
104 can provide the data package to the inventory planning 
system 102 . 
[ 0058 ] Furthermore , although the inventory planning sys 
tem 102 is described herein as receiving the package attri 
butes from the publisher system 104 , the disclosure is not so 
limited . For example , in one or more embodiments , the 
inventory planning system 102 can receive the package 
attributes directly from other systems , for example , the 
third - party content provider 106 . For instance , in some 
embodiments , the publisher system 104 can give access of 
the inventory planning system 102 to other systems , such 
that , the other systems or parties can create custom packages 
having attributes specified by the other system or party . 
[ 0059 ] Upon receiving the package attributes within a 
request to create a package , the inventory planning system 
102 creates a package , as shown in act 204 of FIG . 2A . As 
will be understood based on the disclosure herein , the 
inventory planning system 102 can create a plurality of 
packages in response to receiving multiple package requests 
that each define package attributes . In one or more embodi 
ments , for example , the inventory planning system 102 can 
create a first package and a second package . In additional 
embodiments , the inventory planning system 102 can create 
three or more packages ( e . g . , five packages , ten packages , 
twenty packages , etc . ) . 
[ 0060 ] To create a package , the inventory planning system 
102 can generate a data file that stores the attributes asso 
ciated with the package , as shown in act 205 of FIG . 2A . In 
addition , and as will be described further in the below acts , 
the data file can further include a data table that defines an 
impression inventory for each package , where the impres 
sion inventory references impressions that correspond to the 
attributes associated with the package . Furthermore , the 
inventory planning system 102 can store the data file defin 
ing the package within the inventory database 112 . 
[ 0061 ] In addition to creating the one or more packages , 
the inventory planning system 102 analyzes the plurality of 
packages with respect to a total available impression inven 
tory ( e . g . , all available impressions regardless of attribute ) 
within the inventory database 112 , as shown in act 206 of 
FIG . 2A . As further shown in act 208 of FIG . 2A , the 
inventory planning system 102 analyzes the plurality of 
packages to determine an impression inventory for each 

[ 0055 ] As illustrated in FIG . 2A , the publisher system 104 
can receive user input indicating a selection of package 
attributes , as shown in act 201 . In one or more embodiments , 
the available attributes are based on analytic data that an 
analytics system provides to the inventory planning system 
102 . For example , the publisher system 104 can provide a 
graphical user interface that includes a list of various avail 
able attributes to create a package . Specifically , the publisher 
system 104 can detect one or more user interactions with the 
graphical user interface indicating a selection of at least one 
package attribute that defines a package . Accordingly , the 
publisher user can create a package by selecting attributes 
that allow the inventory planning system 102 to generate an 
impression inventory that includes impressions that match 
the selected attributes . 
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package of the plurality of packages , as shown in act 208 of 
FIG . 2A . For example , based on the attributes associated 
with a given package , the inventory planning system 102 
determines which impressions within the total available 
impression inventory match the attributes of the given 
package . 
[ 0062 ] In some embodiments , to determine an impression 
inventory for a package , the inventory planning system 102 
queries the inventory database 112 to determine impressions 
that match the attributes of the package . For instance , the 
inventory planning system 102 can compare attributes of the 
package with data associated with impressions within the 
total available impression inventory . In particular , the inven 
tory planning system 102 can compare attributes of a 
package to data within an impression data table that includes 
attribute data describing impressions within the total avail 
able impression inventory to determine matching impres 
sions . Accordingly , in response to querying the inventory 
database 112 , the inventory planning system 102 can locate 
a set of impressions that are assigned to the impression 
inventory of the package . 
[ 0063 ] In some embodiments , the inventory planning sys 
tem 102 can characterize the determined impression inven 
tory for a package in daily , weekly , and / or monthly allot 
ments . For example , the determined impression inventory of 
the given package can include a plurality of available 
segments of inventory ( e . g . , impressions ) dispersed through 
out a period of days , weeks , and / or months . For instance , the 
impression inventory of a package can include a culmination 
of daily , weekly , and / or monthly inventory for a package . In 
addition , characterizing an impression inventory for a pack 
age can include categorizing impressions based on one or 
more impression attributes , generating a demand curve for 
impressions within the impression inventory , and / or other 
analysis with respect to the impression inventory . 
[ 0064 ] Based on determining an impression inventory for 
each of the plurality of packages , and as shown in act 210 
of FIG . 2A , the inventory planning system 102 determines 
whether an overlapping packages condition exists . An over 
lapping packages condition exists when a first impression 
inventory of a first package includes impressions that are 
also included in a second impression inventory of a second 
package . Accordingly , and as used herein , the term “ over 
lap ” refers to a set of impressions that fall within two or 
more impression inventories of two or more packages , or in 
other words , overlap refers to impressions having attributes 
that match the attribute definition of two or more packages . 
[ 0065 ] As a non - limiting example , a discrete individual 
impression can be associated with multiple attributes : 
females ; ages 25 - 30 ; and comedy . In such as case , a first 
package can be defined by attributes : females ; and ages 
25 - 30 , while a second package can be defined by attributes : 
ages 25 - 30 ; and comedy . In this case , the discrete individual 
impression has attributes that match the attributes of both the 
first package and the second package . As such , the discrete 
individual impression is an overlap impression and will be 
considered part of the overlap between the first package and 
the second package . 
[ 0066 ] As a result of the foregoing , the inventory planning 
system 102 can determine and define exclusive impressions 
and overlap impressions for the impression inventory of 
each package . As used herein , the term " exclusive impres 
sions ” refer to impressions that have attributes that match 
only a single package . For example , exclusive impressions 

of a first package of the plurality of packages only match the 
attribute definition of the first package , and do not match the 
attribute definitions of the remaining packages of the plu 
rality of packages . In addition , the term “ overall inventory ” 
refers to a combination of exclusive impressions within a 
given package and overlap impressions within a given 
package . 
[ 0067 ] As a non - limiting example , when defining an over 
all inventory for a first package overlapping with a second 
package , the inventory planning system 102 can define the 
overall impression inventory of the first package as includ 
ing a set of exclusive impressions for the first package , and 
a set of overlap impressions ( e . g . , impressions that are also 
included in the second package ) . Furthermore , the inventory 
planning system 102 can define the overall inventory of the 
second package as including a set of exclusive impressions 
for the second package , and a set of overlap impressions 
( e . g . , impressions that are also included in the first package ) . 
[ 0068 ] Referring to acts 204 - 210 of FIG . 2A together , 
although the inventory planning system 102 is described 
herein as performing each of these acts separately , the 
disclosure is not so limited . For example , in some embodi 
ments , the inventory planning system 102 can perform each 
of the acts 204 - 210 together or in different orders . For 
instance , while the inventory planning system 102 creates 
the plurality of packages , the inventory planning system 102 
can determine the impression inventory and overlap of the 
plurality of packages . 
[ 0069 ] In addition to analyzing the plurality of packages , 
as illustrated in FIG . 2A , the inventory planning system 102 
provides information ( e . g . , data ) related to overlapping 
packages to the publisher system 104 , as shown in act 212 . 
For example , the inventory planning system 102 can provide 
information related to the impression inventory and the 
overlap of each package of the plurality of packages . In 
some embodiments , the inventory planning system 102 can 
provide information related to a number of exclusive 
impressions and a number of overlap impressions within an 
impression inventory of each package of the plurality of 
packages . Furthermore , the inventory planning system 102 
can provide information related to which packages of the 
plurality of packages overlap with each other , and percent 
ages of overlap of the overlapping packages . Providing the 
information related to the impression inventory and overlap 
to the publisher system 104 is described in further detail in 
regard to FIG . 7 . 
[ 0070 ] Upon receiving the information related to the 
impression inventory and overlap of each of the plurality of 
packages , the publisher system 104 can provide a prompt to 
the publisher user to prioritize packages , and in particular , to 
prioritize overlapping packages . In response to the prompt , 
the publisher user can provide input indicating a priority for 
one or more packages . For example , the publisher system 
detects a user interaction indicating a user selection of 
package priorities for the plurality of packages , as shown in 
step 214 of FIG . 2A . 
[ 0071 ] As used herein , the term “ priority ” and any deriva 
tive terms , when used in reference to a digital package , 
means a relative ranking or importance of a package with 
respect to one or more packages . For example , given three 
packages , the packages can be assigned priorities P1 , P2 , or 
P3 . In additional embodiments , the priorities of the plurality 
of packages can be numbers on a scale ( e . g . , a scale from P1 
to P10 with P1 being the highest priority ) . Furthermore , in 
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some embodiments , a publisher can assign multiple pack 
ages the same priority . For example , a first package of the 
plurality of packages can have a priority of P1 , and a second 
package of the plurality of packages can also have a priority 
of P1 . 
[ 0072 ] In response to detecting the user interaction select 
ing the priorities of the plurality of packages at the publisher 
system 104 , the inventory planning system 102 can receive 
the priorities of the plurality of packages , as shown in act 
216 of FIG . 2A . In some embodiments , the inventory 
planning system 102 can receive a data package indicating 
the selected priorities for each package of the plurality of 
packages . For example , in response to detecting the user 
interaction selecting priorities of the plurality of packages , 
the publisher system 104 can provide the priorities of the 
plurality of packages to the inventory planning system 102 . 
[ 0073 ] Although the priorities of the plurality of packages 
are described herein as being selected and received after the 
plurality of packages are created , the disclosure is not so 
limited . For example , the publisher system 104 can detect 
the selection of priorities of the plurality of packages and the 
inventory planning system 102 can receive the priorities of 
the plurality of packages during acts 201 and 202 of FIG . 
2A . For instance , in some embodiments , the inventory 
planning system 102 can receive the priorities of the plu 
rality of packages when the inventory planning system 102 
receives the attributes of the plurality of packages . 
[ 0074 ] Additionally , in some embodiments , the publisher 
system 104 can assign priorities automatically . For instance , 
the publisher system 104 can assign priorities of the plurality 
of packages based on demand history of the plurality of 
packages . For example , the publisher system 104 can assign 
packages of the plurality of packages having higher demand 
histories with higher priorities . In further embodiments , the 
publisher system 104 can assign priorities of the plurality of 
packages based on price settings of the publisher . In par 
ticular , the publisher system 104 can assign packages having 
higher prices with higher priorities . 
[ 0075 ] In response to receiving the priorities of the plu 
rality of packages , the inventory planning system 102 
assigns the priorities to the respective packages , as shown in 
act 218 of FIG . 2A . For example , the inventory planning 
system 102 can assign each data package a priority based on 
its respective received priority . Furthermore , the inventory 
planning system 102 can store data representing the received 
priority within the inventory database 112 , for instance , 
within a data file corresponding to a given package . 
[ 0076 ] Upon assigning the received priorities to the plu 
rality of packages , the inventory planning system 102 deter 
mines an updated impression inventory of overlapping pack 
ages based on the assigned priorities , as shown in act 222 of 
FIG . 2A . For example , the inventory planning system 102 
can compare the assigned priority for each of the overlap - 
ping packages to determine an updated impression inventory 
for each of the overlapping packages . In particular , for 
overlapping packages that each have a different priority , the 
inventory planning system 102 assigns the overlap ( e . g . , all 
the overlap impressions ) to the package having the higher 
priority . For instance , given a first package that overlaps 
with a second package , and where the first package has a 
higher priority than the second package , the inventory 
planning system 102 assigns the overlap between the first 
package and the second package to the overall inventory of 
first package . On the other hand , the inventory planning 

system 102 removes the overlap impressions from the 
overall inventory of the second package . 
[ 0077 ] As also mentioned briefly above , in additional 
embodiments , the inventory planning system 102 can deter 
mine the impression inventory of overlapping packages 
having the same priority . In particular , for overlapping 
packages having the same priority , the inventory planning 
system 102 initially assigns any overlap ( e . g . , overlap 
impressions ) to the overall inventory of each package within 
the overlapping packages . For instance , given a first package 
overlapping with a second package , and where the first 
package has the same priority as the second package , the 
inventory planning system 102 initially assigns the overlap 
to the overall inventory of first package and to the overall 
inventory of the second package . Then , and as is described 
in greater detail below with regard to FIGS . 5A - 5E , the 
inventory planning system updates the overall inventory of 
the first package and the overall inventory of the second 
package in response to receiving an inventory reservation 
request that reserves overlap impressions . 
[ 0078 ] Based on determining an impression inventory for 
each package within the overlapping packages , the inven 
tory planning system 102 provides information related to the 
impression inventory for each of the plurality of packages , 
as shown in act 224d of FIG . 2B . In one or more embodi 
ments , the inventory planning system 102 can provide a 
quantity of overall inventory for each package . In the same 
or other embodiments , the inventory planning system 102 
can provide information related to a number of available 
exclusive impressions and a number of available overlap 
impressions of each package of overlapping packages . Fur 
thermore , the inventory planning system 102 can provide 
information related to packages having the same priority , 
such as percentages of overlap between overlapping pack 
ages and / or number of overlap impressions . Providing the 
information related to the impression inventory and overlap 
of the packages to the publisher system 104 is described in 
further detail in regard to FIG . 7 . 
[ 0079 ] Still referring to FIGS . 2A and 2B , although the 
inventory planning system 102 is described herein as pro 
viding some information in act 212 and additional informa 
tion in act 224 , in some embodiments , the inventory plan 
ning system 102 can provide all the information described in 
regard to acts 212 and 224 of FIGS . 2A and 2B together in 
a single step . 
[ 0080 ] In response to the inventory planning system pro 
viding information related to the impression inventory of the 
packages , the publisher system 104 can receive user input 
( e . g . , in response to detecting a user interaction ) to create an 
inventory reservation request ( e . g . , a booking of impres 
sions ) of at least a portion of impression inventory of a 
package , as shown in act 226 of FIG . 2B . For instance , in 
some embodiments , the publisher system 104 can receive an 
inventory reservation request from a third party ( i . e . , third 
party provider system ) , and , in response to receiving the 
inventory reservation request from the third party , the pub 
lisher system 104 can provide the inventory reservation 
request to the inventory planning system 102 . Furthermore , 
and as is discussed in greater detail below in regard to FIG . 
8 , when creating an inventory reservation request , a user of 
the publisher system 104 can select a package and an amount 
of impressions to reserve from the impression inventory for 
the selected package . In alternative embodiments , the third 
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party provider system can provide the inventory reservation 
request directly to the inventory planning system 102 . 
[ 0081 ] The inventory planning system can receive the 
inventory reservation request , as shown in act 228 of FIG . 
2B . In some embodiments , the inventory planning system 
102 can receive a data package indicating the inventory 
reservation request corresponding to a package . As used 
herein , the term " primary package ” refers to the package 
corresponding to an inventory reservation request . Upon 
receiving the inventory reservation request from the pub 
lisher system 104 , the inventory planning system 102 adjusts 
the impression inventory of the primary package , as shown 
in act 230 of FIG . 2B . 
[ 0082 ] For example , in the event the inventory reservation 
request corresponds to a package having a unique priority , 
the inventory planning system 102 assigns previously allo 
cated overlap impressions to either the primary package , or 
to another package , depending on whether the primary 
package had a higher or lower priority than the other 
package . In such a case , due to the unique priority of either 
the primary package or the other package , one package 
having a higher priority than another package , and the 
overlap impressions being pre - allocated , the inventory plan 
ning system adjusts ( i . e . , reduces ) the overall impression 
inventory in an amount equal to an amount of requested 
impressions of the inventory reservation request . 
[ 0083 ] Alternatively , in the case where the inventory res 
ervation request corresponds to a primary package that 
overlaps another package of equal priority , the inventory 
planning system adjusts the impression inventory for the 
primary package by generally performing three acts : 1 ) 
determining an amount of exclusive impressions within the 
primary package to reserve ; 2 ) determining an amount of 
overlap impressions within the primary package to reserve ; 
and 3 ) adjusting the exclusive impressions , the overlap 
impressions , and thus , the overall impression inventory of 
the primary package . 
10084 ] To determine an amount of exclusive impressions 
to reserve , the inventory planning system 102 determines 
whether an amount of exclusive impressions will satisfy the 
reservation request . If the amount of exclusive impressions 
can satisfy the inventory reservation request , the inventory 
planning system 102 deducts the amount of impressions 
included in the reservation request ( e . g . , the number of 
reserved impressions ) from the exclusive impressions of the 
primary package , and thereby , reduces not only the exclu 
sive impression inventory , but also the overall inventory of 
the primary package . 
[ 0085 ] If , on the other hand , the inventory planning system 
102 determines that the available exclusive impressions of 
the primary package do not satisfy the inventory reservation 
request , the inventory planning system 102 can exhaust the 
any available exclusive impressions within the impression 
inventory of the primary package , and then deduct a remain 
ing demand of impressions from overlap impressions of the 
primary package . In such a case , the inventory planning 
system reduces the exclusive impression inventory to zero , 
the overlap impression inventory by the amount of the 
remaining demand , and the overall impression inventory by 
the amount of the total impressions reserved ( e . g . , the sum 
of the exclusive impressions and overlap impressions 
reserved ) . 
10086 ] . In addition to the impression inventory of the 
primary package , the inventory planning system 102 also 

adjusts the impression inventory of the overlapping package 
( s ) that overlap the primary package , as shown in act 232 of 
FIG . 2B . For example , the inventory planning system 102 
can adjust the overall impression inventory of the overlap 
ping package ( s ) by the amount of overlap impressions that 
were deducted to satisfy the inventory reservation request 
for the primary package . Additional details of adjusting the 
impression inventory of the overlapping packages is dis 
cussed in greater detail below in regard to FIG . 3 . 
[ 0087 ] Upon adjusting the impression inventory of over 
lapping packages , the inventory planning system 102 pro 
vides updated information on remaining available inventory 
( e . g . , the impression inventory of the primary package and 
the overlapping package ( s ) to the publisher system 104 , as 
shown in act 234 of FIG . 2B . For example , the inventory 
planning system 102 can provide updated information 
related to the impression inventory of each package of the 
plurality of packages based on the adjustments described in 
acts 230 and 232 of FIG . 2B . For instance , the inventory 
planning system 102 can provide updated information 
related to a number of exclusive impressions , a number of 
available overlap impressions , and a total number of the 
overall impression inventory of each package of the plurality 
of packages . 
[ 0088 ] As mentioned , FIG . 3 illustrates a diagram of an 
algorithm for adjusting overall availabilities of overlapping 
packages having the same priority based on an inventory 
reservation request . In particular , FIG . 3 illustrates perform 
ing a step for 300 adjusting , based on the inventory reser 
vation request of a first package , the overall impression 
inventory of at least one overlapping package ( i . e . , a second 
package ) according to one or more embodiments of the 
present disclosure . Furthermore , the step for 300 can include 
any of the actions described below in regard to boxes 
302 - 334 . 
10089 ] As illustrated in box 302 of FIG . 3 , the step 300 
includes receiving an inventory reservation request of a first 
package . In particular , the inventory planning system 102 
can receive an inventory reservation request for impression 
inventory within a first package from among a plurality of 
packages ( i . e . , a first package , a second package , and a third 
package ) . As discussed above , the inventory reservation 
request can result in booking an amount of impressions from 
the first package . For example , step 300 can include any of 
the actions describe above in regard to act 228 of FIG . 2B . 
[ 0090 ] Additionally , the step 300 includes determining 
whether the first package includes sufficient exclusive 
impressions to satisfy the inventory reservation request , as 
shown in box 304 of FIG . 3 . As used herein , the terms 
" sufficient amount ” when used in regard to impressions refer 
to an amount of impressions greater than or equal to a 
required amount impressions of the inventory reservation 
request or a remaining required amount of impressions of 
the inventory reservation request after the inventory reser 
vation request has been partially fulfilled . For example , the 
inventory planning system 102 queries the inventory data 
base 112 and determines a number of exclusive impressions 
of the first package and determines whether the number of 
exclusive impressions of the first package satisfies the 
inventory reservation request ( e . g . , compares the number of 
required impressions in the inventory reservation request 
and the number of exclusive impressions of the first pack 
age ) . Furthermore , the step 300 can include any of the 
actions described above in regard to act 230 of FIG . 2B . 
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[ 0091 ] If the inventory planning system 102 determines 
that the first package does include sufficient exclusive 
impressions to satisfy the inventory reservation request , the 
step 300 includes reserving at least a portion of the exclusive 
impressions of the first package to satisfy the inventory 
reservation request , as shown in box 334 of FIG . 3 . For 
example , the inventory planning system 102 reserves a 
portion of the exclusive impressions of the first package . 
[ 0092 ] Furthermore , in response to reserving a portion of 
the exclusive impressions of the first package to satisfy the 
inventory reservation request , the step 300 includes adjust 
ing the overall impression inventory ( e . g . , the combination 
of the exclusive impressions and the overlap impressions ) of 
the first package , as shown in box 332 of FIG . 3 . In 
particular , the inventory planning system 102 reduces the 
overall impression inventory of the first package by sub 
tracting from the overall impression inventory the number of 
required impressions of the inventory reservation request . 
For example , the step 300 can include any of the actions 
described above in regard to act 230 of FIG . 2B . 
[ 0093 ] If , on the other hand , the inventory planning system 
102 determines that the first package includes at least some 
exclusive impressions but does not include sufficient exclu 
sive impressions to satisfy the inventory reservation request , 
the step 300 includes reserving all of ( e . g . , exhausting ) the 
exclusive impressions of the first package , as shown in box 
306 of FIG . 3 . For example , the inventory planning system 
102 reserves all of the exclusive impressions of the first 
package . Alternatively , if the inventory planning system 102 
determines that the first package does not include any 
exclusive impressions , the step 300 bypasses reserving 
exclusive impressions of the first package as shown by line 
309 and can include determining whether other packages 
overlap with the first package . 
[ 0094 ] For instance , the step 300 includes determining 
how many additional packages ( e . g . , additional packages of 
the plurality of packages ) overlap with the first package and 
have the same priority as the first package , as shown in box 
308 of FIG . 3 . For example , based on the analysis performed 
by the inventory planning system 102 in act 210 of FIG . 2A , 
the inventory planning system 102 identifies overlap ( e . g . , 
overlap impressions ) between the first package and addi 
tional packages , and based on the overlap , the inventory 
planning system 102 can determine how many additional 
packages overlap with the first package . 
[ 0095 ] If the inventory planning system 102 determines 
that there is only one additional overlapping package ( e . g . , 
the second package ) , the step 300 includes selecting the 
additional overlapping package ( e . g . , the second package ) , 
as shown in box 312 . For example , as will be discussed in 
greater detail below , the inventory planning system 102 
determines to reserve overlap impressions between the sec 
ond package and the first package in an attempt to satisfy a 
remainder of the inventory reservation request . 
[ 0096 ] If , on the other hand , the inventory planning system 
102 determines that there is a plurality of additional over 
lapping packages ( e . g . , a second package and a third pack 
age ) , the step 300 includes determining which of the pack 
ages of the plurality of additional overlapping packages has 
a higher percentage of overlap with the first package with 
respect to the first package than a rest of the plurality of 
additional overlapping packages , as shown in box 314 of 
FIG . 3 . For example , the step 300 can determine the per 

centage of overlap utilizing any of the actions described 
above in regard to act 210 of FIG . 2A . 
[ 0097 ] If the inventory planning system 102 determines 
that one package of the plurality of additional overlapping 
packages has a higher percentage of overlap with the first 
package than the rest of the plurality of overlapping pack 
ages , the step 300 includes selecting the overlapping pack 
age with higher percentage of overlap , as shown in box 316 
of FIG . 3 . If , on the other hand , the inventory planning 
system 102 determines that two or more overlapping pack 
ages of the plurality of overlapping additional packages have 
a same higher percentage of overlap ( e . g . , each of the two or 
more overlapping packages has the same percentage of 
overlap ) with the first package with respect to the first 
package , the step 300 can include selecting one of the two 
or more overlapping packages of the plurality of other 
packages . For example , in some embodiments , the inventory 
planning system 102 can include a random number genera 
tor and can select one of the two or more overlapping 
packages of the plurality of additional overlapping packages 
using the random number generator . In additional embodi 
ments , the inventory planning system 102 can select one of 
the two or more overlapping packages of the plurality of 
other packages based on the values ( e . g . , prices ) of the two 
or more overlapping packages . In particular , the inventory 
planning system 102 can select a package of the two or more 
overlapping packages having a lesser value such that the 
other packages ( e . g . , the impressions of the other packages ) 
having higher values ( e . g . , sale price ) are maintained . In 
alternative embodiments , the inventory planning system 102 
can select a package of the two or more overlapping pack 
ages having a higher value such that the additional packages 
( e . g . , the impressions of the other packages ) having lesser 
values ( e . g . , sale price ) are maintained . In yet further 
embodiments , the inventory planning system 102 can enable 
a user of the publisher system 104 to select ( e . g . , designate ) 
a package of the two or more overlapping packages . 
[ 0098 ] Furthermore , upon selecting an overlapping pack 
age ( e . g . , selecting an overlapping package as described in 
boxes 313 or 316 ) , the step 300 includes determining 
whether there are a sufficient number of overlap impressions 
between the selected overlapping package and the first 
package to satisfy a remainder of the inventory reservation 
request ( e . g . , an amount of required impressions not satisfied 
with the exclusive impressions of the first package ) , as 
shown in box 318 . For example , the inventory planning 
system 102 can query the inventory database 112 and can 
compare a number of remaining required impressions of the 
inventory reservation request ( e . g . , unfulfilled impressions ) 
and the number of available overlap impressions between 
the selected overlapping package and the first package . 
[ 0099 ] If the inventory planning system 102 determines 
that there are a sufficient number of overlap impressions 
between the selected overlapping package and the first 
package to satisfy the remainder of the inventory reservation 
request , the step 300 includes adjusting the impression 
inventory of the selected overlapping package and the first 
package based on the inventory reservation request , as 
shown in box 320 of FIG . 3 . In particular , the inventory 
planning system 102 reduces the overall impression inven 
tory of the selected overlapping package by subtracting , 
from the overall impression inventory of the selected over 
lapping package , the number of required impressions to 
satisfy the remainder of the inventory reservation request . 
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For instance , the inventory planning system 102 subtracts 
the number of required impressions from the overlap 
impressions of the selected overlapping package with the 
first package . Furthermore , the inventory planning system 
102 also further reduces the overall impression inventory of 
the first package , which has already been reduced in box 306 
of FIG . 3 , by subtracting from the overall impression 
inventory of the first package , the number of required 
impressions to satisfy the remainder of the inventory reser 
vation request . Specifically , the inventory planning system 
102 subtracts the number of required impressions from the 
overlap impressions of the first package with the selected 
package . 
[ 0100 ] If , in the alternative , the inventory planning system 
102 determines that there are not a sufficient number of 
overlap impressions between the selected overlapping pack 
age and the first package to satisfy a remainder of the 
inventory reservation request , the step 300 includes reserv 
ing ( e . g . , exhausting ) all of the overlap impressions between 
the selected overlapping package and the first package and 
adjusting the impression inventory of the selected overlap 
ping package , as shown in box 322 of FIG . 3 . For example , 
the inventory planning system 102 reserves all of the overlap 
impressions between the selected overlapping package and 
the first package and adjusts the impression inventory of the 
selected overlapping package in the same manner described 
above in regard to box 320 . 
[ 0101 ] In addition to reserving all of the overlap impres 
sions between the selected package and the first package , if 
there is an additional non - selected overlapping package 
( e . g . , an overlapping package not selected in the action 
described in regard to boxes 314 and 316 ) , the step 300 
includes determining whether there are a sufficient number 
of overlap impressions between the non - selected overlap 
ping package ( e . g . , the third package ) and the first package 
to satisfy a remainder of the inventory reservation request 
( e . g . , an amount of required impressions not satisfied with 
the exclusive impressions of the first package and the 
overlap impressions between the first package and the 
selected overlapping package ) , as shown in box 324 . For 
example , the inventory planning system 102 compares a 
number of remaining required impressions in the inventory 
reservation request and the number of available overlap 
impressions between the non - selected overlapping package 
and the first package . 
[ 0102 ] If the inventory planning system 102 determines 
that there are a sufficient number of overlap impressions 
between the non - selected overlapping package and the first 
package to satisfy the remainder of the inventory reservation 
request , the step 300 includes adjusting the impression 
inventory of the non - selected overlapping package and the 
first package based on the inventory reservation request , as 
shown in box 330 of FIG . 3 . In particular , the inventory 
planning system 102 reduces the overall impression inven 
tory of the non - selected overlapping package by subtracting 
the number of required impressions from the overall impres 
sion inventory of the non - selected overlapping package in 
order to satisfy the remainder of the inventory reservation 
request . For instance , the inventory planning system 102 
subtracts the number of required impressions from the 
overlap impressions of the non - selected overlapping pack - 
age with the first package . Furthermore , the inventory plan 
ning system 102 also further reduces the overall impression 
inventory of the first package , which has already been 

reduced by the actions described above in regard to boxes 
306 and 322 of FIG . 3 , by subtracting the number of required 
impressions from the overall impression inventory of the 
first package in order to satisfy the remainder of the inven 
tory reservation request . Specifically , the inventory planning 
system 102 subtracts the number of required impressions 
from the overlap impressions of the first package with the 
non - selected overlapping package . 
[ 0103 ] If , on the other hand , the inventory planning system 
102 determines that there are not a sufficient number of 
overlap impressions between the non - selected overlapping 
package and the first package to satisfy a remainder of the 
inventory reservation request , the step 300 includes reserv 
ing ( e . g . , exhausting ) all of the overlap impressions between 
non - selected overlapping package and first package , as 
shown in box 326 of FIG . 3 . For example , the inventory 
planning system 102 reserves all of the overlap impressions 
between the non - selected package overlapping and the first 
package . 
[ 0104 ] In addition to reserving all of the overlap impres 
sions between the non - selected overlapping package and the 
first package , the step 300 includes providing a notification 
to the publisher system that there are an insufficient number 
of available impressions to satisfy the inventory reservation 
request , as shown in box 328 . Providing a notification 
indicating that there is an insufficient number of available 
impressions to satisfy the inventory reservation requests is 
described in further detail in regard to FIG . 10 . 
[ 0105 ] Referring again to the actions described in regard 
to box 322 , in addition to reserving all of the overlap 
impressions between the selected package and the first 
package , if there is not an additional non - selected overlap 
ping package , the step 300 includes providing the notifica 
tion to the publisher system that there are an insufficient 
number of available impressions to satisfy the inventory 
reservation request , as described above in regard to box 328 . 
[ 0106 ] Referring again to the actions described in regard 
to boxes 314 and 316 , in some embodiments , the step 300 
can include selecting each overlapping package ( e . g . , two or 
more packages ) . Furthermore , the inventory planning sys 
tem 102 can reserve overlap impressions from each of the 
selected overlapping packages in order to satisfy the inven 
tory reservation request . For example , in one or more 
embodiments , the inventory planning system 102 can 
reserve overlap impressions from each of the selected over 
lapping packages according to ( e . g . , proportional to or on a 
pro rata basis according to ) their percentage overlap with the 
first package with respect to the first package . 
[ 0107 ] Furthermore , although the step 300 is described 
herein in terms of only three packages ( e . g . , the first pack 
age , the second package , and the third package ) , the disclo 
sure is not so limited . For example , the step 300 can include 
adjusting , based on the inventory reservation request of the 
first package , the overall impression inventory of any num 
ber of overlapping packages . For instance , the step 300 can 
repeat the actions described in regard to boxes 318 , 322 , and 
324 for any number of additional overlapping packages in 
order to satisfy an inventory reservation request . 
0108 ] . FIG . 4 illustrates a schematic representation of a 

plurality of packages created with the inventory planning 
system 102 according to one or more embodiments of the 
present disclosure . Additionally , FIGS . 5A - 5E show 
example calculations and adjustments of overall availabili 
ties of the plurality of packages of FIG . 4 based on a 
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plurality of inventory reservation requests . Referring to 
FIGS . 4 - 5E together , the plurality of packages can include a 
package A , a package B , and a package C . Furthermore , as 
illustrated in FIG . 4 , each package of the plurality of 
packages at least partially overlaps with the other packages 
of the plurality of packages . In particular , package A 402 
includes overlap impressions 404 with package B ( as indi 
cated by the grid pattern ) , and package A includes overlap 
impressions 406 with package C ( as indicated by the hori 
zontal - line pattern ) . 
[ 0109 ] As shown in FIG . 5A , initially ( e . g . , before any 
inventory reservation requests ) , package A includes 70 
exclusive impressions and 30 overlap impressions ( e . g . , 
overlapping with packages B and C ) resulting in an overall 
inventory of 100 impressions . Furthermore , package B 
includes 45 exclusive impressions and 25 overlap impres 
sions ( e . g . , overlapping with packages A and C ) resulting in 
an overall inventory of 70 impressions . Additionally , pack 
age C includes 60 exclusive impressions and 20 overlap 
impressions ( e . g . , overlapping with packages A and B ) 
resulting in an overall inventory of 80 impressions . More 
over , for purposes of the embodiments described in regard to 
FIGS . 4 - 5E , the packages A , B , and C have the same priority . 
[ 0110 ] FIG . 5A illustrates information with respect to 
packages that overlap with package A . For example , as 
shown in FIG . 5B , package B has a total overlap with 
package A of 19 % with respect to package A ( i . e . , 19 
impressions ) and an exclusive overlap with package A ( e . g . , 
exclusive overlap includes only those impressions that over 
lap packages A and B , and not impressions that overlap with 
C ) of 10 % with respect to package A ( i . e . , 10 impressions ) . 
Moreover , package C has a total overlap with package A of 
20 % with respect to package A ( i . e . , 20 impressions ) and an 
exclusive overlap with package A of 10 % with respect to 
package A ( i . e . , 11 impressions ) . 
[ 0111 ] FIG . 5C illustrates an example of an inventory 
reservation request . For instance , the inventory planning 
system 102 can receive an inventory reservation request as 
described above . For example , as shown in FIG . 5C , the 
inventory planning system 102 can receive a first reservation 
R1 of 30 impressions for package A , and a second reserva 
tion R2 of 50 impressions for package A . Furthermore , in 
response to receiving the first reservation R1 , the inventory 
planning system 102 attempts to satisfy the first reservation 
R1 with available exclusive impressions of package A . As 
noted above , package A includes 70 exclusive impressions . 
As a result , the inventory planning system 102 reserves 30 
impressions of the 70 exclusive impressions for the first 
reservation R1 and adjusts the overall impression inventory 
of package A , as shown in FIG . 5D . 
[ 0112 ] For example , FIG . 5D shows the impression inven 
tories of the packages A , B , and C , after receiving and 
fulfilling the first reservation R1 . As shown , after fulfilling 
the first reservation R1 , the package A now includes 40 
exclusive impressions and an overall inventory of 70 
impressions . 
[ 0113 ] After satisfying the first reservation R1 , the inven 
tory planning system 102 attempts to satisfy the second 
reservation R2 of 50 impressions for package A . However , 
as noted above , package A now only includes 40 exclusive 
impressions after satisfying the first reservation R1 . Accord 
ingly , the inventory planning system 102 reserves the 40 
exclusive impressions of package A , leaving 10 remaining 
impressions from the second reservation R2 unsatisfied . 

f0114 ] As a result , the inventory planning system 102 
deducts the remaining 10 impressions of the second reser 
vation R2 from overlap impressions of an overlapping 
package . For example , as discussed above with respect to 
box 314 of FIG . 3 , the inventory planning system 102 
deducts the remaining 10 impressions from the overlapping 
package having a highest percentage of exclusive overlap 
with package A . In this case , the overlapping package 
having the highest percentage of exclusive overlap with 
package A is package C , because the percentage of exclusive 
overlap of package B is 14 . 3 % ( previously 10 % ) and the 
percentage of exclusive overlap of package C is 15 . 8 % 
( previously 11 % ) after fulfilling the first reservation R1 . 
[ 0115 ] Accordingly , the inventory planning system 102 
deducts the remaining 10 impressions from the overlap 
impressions within the overlap between package C and 
package A , and the inventory planning system 102 adjusts 
the overall availabilities of package C and package A 
accordingly , as shown in FIG . 5E . In particular , FIG . 5E 
shows the availabilities of the packages A , B , and C , after 
receiving and fulfilling the second reservation R2 . As 
shown , after fulfilling the second reservation R1 , the pack 
age A includes zero exclusive impressions and 20 overlap 
impressions ( previously 30 ) . In particular , the 20 overlap 
impressions of package A includes 1 impression overlapping 
with package C and 19 impressions overlapping with pack 
age B . Furthermore , package C includes 60 exclusive 
impressions and 10 available overlap impressions ( previ 
ously 20 overlap impressions ) , for an overall inventory of 70 
impressions . 
[ 0116 ] In contrast to deducting all overlap impressions 
from package C as described above , in alternative embodi 
ments , the inventory planning system 102 can deduct the 
remaining 10 impressions of the reservation request from 
both overlapping packages B and C . For example , in one or 
more embodiments , the inventory planning system 102 can 
reserve overlap impressions from both package B and pack 
age C proportionally per their percentage of exclusive 
overlap with package A with respect to package A . In this 
example , package B has a 10 % exclusive overlap with 
package A , and package C has a 11 % exclusive overlap with 
package A . Since there are 10 impressions to be satisfied , the 
inventory planning system 102 can deduct 5 impressions 
from each of package B and package C . If , as another 
non - limiting example , package B had a 2 % exclusive over 
lap with package A , and package C had an 8 % exclusive 
overlap with package A , the inventory planning system 102 
could deduct 2 impressions from package B and 8 impres 
sions from package C based on the proportions of overlap . 
[ 0117 ] FIGS . 6 - 10 illustrate a collection of user interfaces 
including features of the inventory planning system 102 and 
the publisher system 104 according to one or more embodi 
ments of the present disclosure . As will be described in more 
detail below , the components of the inventory planning 
system 102 and the publisher system 104 as described in 
regard to FIGS . 1 - 5E can provide , along and / or in combi 
nation with the other components , one or more graphical 
user interfaces ( “ GUIS ” ) . In particular , the components can 
allow a user to interact with a collection of display elements 
for a variety of purposes . For instance , FIGS . 6 - 10 and the 
description that follows illustrate various example embodi 
ments of the user interfaces and features that are in accor 
dance with one or more embodiments of the present disclo 
sure . 
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[ 0118 ] For example , FIG . 6 illustrates a user device 602 
that may implement one or more of the components or 
features of the inventory planning system 102 and publisher 
system 104 . For purposes of the present disclosure , the user 
device 602 may be part of ( e . g . , associated with ) the 
publisher system 104 . As shown in FIG . 6 , in some embodi 
ments , the user device 602 is a handheld device , such as a 
tablet device . As used herein , the term “ handheld device " 
refers to a device sized and configured to be held operated 
in one or more hands of a user . In additional or alternative 
examples , however , any other suitable computing device , 
such as , but not limited to , a mobile phone device , larger 
wireless device , laptop or desktop computer , a personal 
digital assistant device , and / or any other suitable computing 
device can perform one or more of the processes and / or 
operations described herein . 
[ 0119 ] The user device 602 includes a touch screen display 
604 that can display user interfaces . Furthermore , the user 
device 602 receives and / or detects user input via the touch 
screen display 604 . As used herein , a “ touch screen display ” 
refers to the display of a touch screen device . In one or more 
embodiments , a touch screen device may be the user device 
602 with at least one surface upon which a user may perform 
touch gestures ( e . g . , a laptop , a tablet computer , a personal 
digital assistant , a media player , a mobile phone , etc . ) . 
Additionally or alternatively , the user device 602 may 
include any other suitable input device , such as a touch pad 
or those described below with reference to FIG . 12 . 
[ 0120 ] As shown in FIG . 6 , the touch screen display 604 
of the user device 602 displays an inventory planning system 
graphical user interface ( “ GUI ” ) 605 provided by the inven 
tory planning system 102 , which , in some embodiments , 
may be installed on and / or accessible by the user device 602 . 
As illustrated , in some embodiments , the inventory planning 
system GUI 605 can include a package creation GUI 612 . 
The package creation GUI 612 includes a plurality of 
interactive elements for inputting package attributes of a 
package to be created . In particular , the package creation 
GUI 612 includes a priority interactive element 614 for 
inputting ( e . g . , selecting ) a priority of a package . Further 
more , the package creation GUI 612 includes a plurality of 
attribute interactive elements 606 ( e . g . , a rail of attribute 
interactive elements ) for inputting attributes such as , for 
example , a particular age group , gender , denomination , 
specific content , content genre , content duration , content 
rating , user device type , location ( e . g . , country , state , and / or 
city ) , time ( e . g . , time of day and / or day of week ) . 
[ 0121 ] Moreover , as illustrated , in response to detecting a 
user interaction with ( e . g . , a selection of ) an attribute inter 
active element of the plurality of attribute interactive ele 
ments 606 , the package creation GUI 612 can include 
attribute windows 608 , 610 ( e . g . , content windows corre 
sponding to the selected attribute interactive elements 606 ) 
showing selected attributes ( e . g . , male or female ) corre 
sponding to the selected attribute interactive element . Addi - 
tionally , each selected attribute interactive element 606 can 
have a corresponding attribute window 608 , 610 . 
[ 0122 ] As a result , a user utilizing the user device 602 and 
package creation GUI 612 of the inventory planning system 
102 can select attribute interactive elements from the plu 
rality of attribute interactive elements 606 in order to easily 
and quickly define ( e . g . , a create ) a package . In particular , a 
user can create a package utilizing the package creation GUI 
and using any of the actions described above in regard to 

acts 201 , 202 , and 204 of FIG . 2A . For example , the user can 
select the package attributes through a dropdown box and / or 
selecting icons that represent different package attributes . In 
additional embodiments , the user can input the package 
attributes via an input field of the graphical user interface of 
the publisher system 104 . In some embodiments , the pub 
lisher system 104 detects a selection and / or input of the 
package attributes ( e . g . , detect a selection of the package 
attributes via a touch screen ) . As a non - limiting example , the 
user , via the user device 602 and package creation GUI 612 
of the inventory planning system 102 , can define a package 
as having the attributes of females between the ages of 18 
and 30 using iPhones during a week period . 
[ 0123 ] Additionally , as shown in FIG . 7 , the inventory 
planning system GUI 605 provided by the inventory plan 
ning system 102 can include an impression information GUI 
702 . For example , the impression information GUI can 
include any of the information described above in regard to 
acts 212 , 224 , and 234 of FIGS . 2A and 2B . Furthermore , the 
inventory planning system 102 can provide the impression 
information GUI to the user device 602 in any of the 
manners described above in regard to acts 212 , 224 , and 234 
of FIGS . 2A and 2B . 
[ 0124 ] As illustrated in FIG . 7 , in some embodiments , the 
impression information GUI 702 can include a graphical 
representation 704 ( e . g . , a bar graph ) showing available 
exclusive impressions , overlap impressions , and percentage 
overlap of a particular package and / or packages over a 
period of time . The graphical representation 704 may enable 
a user to quickly and accurately review an impression 
inventory of a package and may assist a user in assigning 
priority to packages ( e . g . , assigning priority to packages in 
act 216 of FIG . 2A ) . For example , based on the exclusive 
impressions and overlap impressions of a package for a 
given time period , a user may more effectively assign 
priorities to maximize usage of available impressions over 
the period of time . 
[ 0125 ] Moreover , as shown in FIG . 8 , the inventory plan 
ning system GUI 605 provided by the inventory planning 
system 102 can include an inventory reservation request 
creation GUI 802 ( e . g . , a reservation creation GUI ) . Fur 
thermore , the inventory reservation request creation GUI 
802 can include of a plurality of drop down menus for 
creating an inventory reservation request ( i . e . , booking ) . For 
example , the inventory reservation request creation GUI 802 
can include a package selection element 804 ( e . g . , a drop 
down menu ) and a booking period element 806 . Addition 
ally , the inventory reservation request creation GUI 802 can 
include other content windows , selectable elements , and 
input areas . For example , the inventory reservation request 
creation GUI 802 can include an input area for designating 
a desired number of impressions 810 . Furthermore , the 
inventory reservation request creation GUI 802 may include 
an indication of cost per impression ( CPM ) 812 . Moreover , 
the inventory reservation request creation GUI 802 can 
include a tracking ID 814 for the current inventory reser 
vation request . Additionally , in some embodiments , the 
inventory reservation request creation GUI 802 can include 
a notification 808 that the current inventory reservation 
request exceeds the impression inventory of a particular 
package . 
[ 0126 ] Additionally , in some embodiments , the inventory 
planning system GUI 605 provided by the inventory plan 
ning system 102 can include a package impression inventory 
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GUI 902 , as shown in FIG . 9 . Furthermore , the package 
impression inventory GUI 902 can include a graphical 
representation 904 of an impression inventory ( e . g . , capacity 
and bookings ) of a selected package ( e . g . , a package selected 
via the inventory reservation request creation GUI 802 ) . For 
instance , in some embodiments , the graphical representation 
904 can include a plot graph of the impression inventory of 
the selected package over a period of time when considering 
an impression inventory ( e . g . , overall impression inventory ) 
of the package and inventory reservation requests ( e . g . , 
bookings ) against the package . In particular , the package 
impression inventory GUI 902 can include any of the 
information related to an impression inventory of a package 
described above in regard to acts 208 , 210 , and 222 of FIG . 
2A . 
[ 0127 ] Moreover , as shown in FIG . 10 , the inventory 
planning system GUI 605 provided by the inventory plan 
ning system 102 can include a notification GUI 1002 ( e . g . , 
an attention GUI ) for indicating to a user ( e . g . , a user of the 
user device 602 ) . For example , the inventory planning 
system GUI 605 can include the notification GUI 1002 when 
a package has been overbooked by an inventory reservation 
request . In other words , the inventory planning system GUI 
605 can include the notification GUI 1002 when a required 
number of impressions of an inventory reservation request 
exceeds a number of available impressions of the package . 
For instance , the inventory planning system 102 can provide 
the notification within the actions described above in regard 
to box 328 of FIG . 3 . 
[ 0128 ] FIG . 11 illustrates a flowchart of an example 
method 1100 for adjusting package impression inventory 
based on reservations . The method 1100 can be implemented 
by the inventory planning system 102 described above . In 
some embodiments , the method 1100 includes an act 1110 of 
determining an overall impression inventory of a first pack 
age . In particular , the act 1110 may include determining an 
overall impression inventory of the first package by deter 
mining a first set of available impressions of the first 
package by querying an inventory database . Additionally , 
the act 1110 can include any of the actions described above 
in regard to acts 206 - 210 and 222 of FIG . 2A . 
[ 0129 ] Moreover , the method 1100 includes an act 1120 of 
determining an overall impression inventory of a second 
package . For example , the act 1120 may include determining 
an overall impression inventory of the second package by 
determining a second set of available impressions of the 
second package by querying the inventory database . Addi - 
tionally , the act 1120 may include any of the actions 
described above in regard to acts 206 - 210 and 222 of FIG . 
2A . 
[ 0130 ] Furthermore , the method 1100 includes an act 1130 
of determining overlap impressions between the first pack 
age and the second package . For instance , the act 1130 can 
include determining overlap impressions between the first 
set of available impressions and the second set of available 
impressions . In some embodiments , the first set of available 
impressions includes a first set of exclusive impressions of 
the first package and the overlap impressions between the 
first set of available impressions and the second set of 
available impressions . Moreover , the first set of impressions 
can include at least one available time segment for receiving 
third - party content . Additionally , the act 1130 may include 
any of the actions described above in regard to act 210 FIG . 

[ 0131 ] Also , the method 1100 includes an act 1140 of 
receiving an inventory reservation request corresponding to 
the first package . For instance , the act 1140 can include 
receiving an inventory reservation request corresponding to 
the first package from the publisher system . Furthermore , 
the act 1140 can include receiving an inventory reservation 
request of the at least one available time segment for 
receiving third - party content . Moreover , the act 1140 can 
include any of the actions described above in regard to act 
228 of FIG . 2B . 
[ 0132 ] Additionally , the method 1100 includes an act 1150 
of adjusting the overall impression inventory of the second 
package based on the inventory reservation request corre 
sponding to the first package . For instance , the act 1170 can 
include adjusting , based on the inventory reservation request 
related to impressions within the first set of impressions of 
the first package , an overall impression inventory of the 
second package by reserving at least a portion of the overlap 
impressions between the first set of impressions and the 
second set of impressions in response to the inventory 
reservation request . 
[ 0133 ] Furthermore , the act 1150 can include determining 
the first set of exclusive impressions of the first package 
comprises an insufficient number of impressions to satisfy 
the inventory reservation request ; reserving all impressions 
within the first set of exclusive impressions of the first 
package based on determining the first set of exclusive 
impressions comprises an insufficient number of impres 
sions ; determining the overlap impressions between the first 
set of impressions and the second set of impressions com 
prises a sufficient number of impressions to satisfy a remain 
der amount of impressions from a difference between a 
requested number of impressions within the inventory res 
ervation request all impressions within the first set of 
exclusive impressions , and reserving at least a portion of the 
overlap impressions to satisfy the remainder amount of 
impressions . Moreover , the act 1150 can include any of the 
actions described above in regard to acts 230 and 232 of 
FIG . 2B . 
10134 ] In further embodiments , the method 1100 can 
include an act of , in response to receiving the inventory 
reservation request , reserving an entirety of the first set of 
exclusive impressions of the first package for the inventory 
reservation of the first package . 
[ 0135 ] In some embodiments , the method 1100 can also 
involve an act of receiving third - party content from a 
third - party content provider , assigning the third - party con 
tent to the portion of the first set of impressions having 
attributes that match the user - defined attributes of the first 
package , and providing the third - party content to a user 
device corresponding to the attributes of the reserved 
impression . 
[ 0136 ] In additional embodiments , the method 1100 can 
also involve an act of receiving attributes of a third package 
from the publisher system ; generating a third impression 
inventory associated with the third package based on the 
received attributes ; receiving a first priority of the first 
package , a second priority of the second package , and a third 
priority of the third package ; determining an overall impres 
sion inventory of the third package by identifying a third set 
of impressions corresponding to the attributes associated 
with the third package based on the first priority , the second 
priority , and the third priority and by querying an inventory 
database ; determining overlap impressions between the first 2A . 
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set of impressions of the first package and the third set of 
impressions of the third package ; assigning the overlap 
impressions between the first set of impressions and the third 
set of impressions to the overall impression inventory of the 
first package based on the received first priority and third 
priority ; and removing the overlap impressions between the 
first set of impressions and the third set of impressions from 
an overall impression inventory of the third package based 
on the received first priority and third priority . 
[ 0137 ] Embodiments of the present disclosure may com 
prise or utilize a special purpose or general - purpose com 
puter including computer hardware , such as , for example , 
one or more processors and system memory , as discussed in 
greater detail below . Embodiments within the scope of the 
present disclosure also include physical and other computer 
readable media for carrying or storing computer - executable 
instructions and / or data structures . In particular , one or more 
of the processes described herein may be implemented at 
least in part as instructions embodied in a non - transitory 
computer - readable medium and executable by one or more 
computing devices ( e . g . , any of the media content access 
devices described herein ) . In general , a processor ( e . g . , a 
microprocessor ) receives instructions , from a non - transitory 
computer - readable medium , ( e . g . , a memory , etc . ) , and 
executes those instructions , thereby performing one or more 
processes , including one or more of the processes described 
herein . 
[ 0138 ] Computer - readable media can be any available 
media that can be accessed by a general purpose or special 
purpose computer system . Computer - readable media that 
store computer - executable instructions are non - transitory 
computer - readable storage media ( devices ) . Computer - read 
able media that carry computer - executable instructions are 
transmission media . Thus , by way of example , and not 
limitation , embodiments of the disclosure can comprise at 
least two distinctly different kinds of computer - readable 
media : non - transitory computer - readable storage media ( de 
vices ) and transmission media . 
0139 Non - transitory computer - readable storage media 

( devices ) includes RAM , ROM , EEPROM , CD - ROM , solid 
state drives ( “ SSDs ” ) ( e . g . , based on RAM ) , Flash memory , 
phase - change memory ( “ PCM ” ) , other types of memory , 
other optical disk storage , magnetic disk storage or other 
magnetic storage devices , or any other medium which can be 
used to store desired program code means in the form of 
computer - executable instructions or data structures and 
which can be accessed by a general purpose or special 
purpose computer . 
10140 ] Further , upon reaching various computer system 
components , program code means in the form of computer 
executable instructions or data structures can be transferred 
automatically from transmission media to non - transitory 
computer - readable storage media ( devices ) ( or vice versa ) . 
For example , computer - executable instructions or data 
structures received over a network or data link can be 
buffered in RAM within a network interface module ( e . g . , a 
“ NIC " ) , and then eventually transferred to computer system 
RAM and / or to less volatile computer storage media ( de 
vices ) at a computer system . Thus , it should be understood 
that non - transitory computer - readable storage media ( de 
vices ) can be included in computer system components that 
also ( or even primarily ) utilize transmission media . 
10141 ] Computer - executable instructions comprise , for 
example , instructions and data which , when executed at a 

processor , cause a general - purpose computer , special pur 
pose computer , or special purpose processing device to 
perform a certain function or group of functions . In some 
embodiments , computer - executable instructions are 
executed on a general - purpose computer to turn the general 
purpose computer into a special purpose computer imple 
menting elements of the disclosure . The computer execut 
able instructions may be , for example , binaries , intermediate 
format instructions such as assembly language , or even 
source code . Although the subject matter has been described 
in language specific to structural features and / or method 
ological acts , it is to be understood that the subject matter 
defined in the appended claims is not necessarily limited to 
the described features or acts described above . Rather , the 
described features and acts are disclosed as example forms 
of implementing the claims . 
[ 0142 ] Those skilled in the art will appreciate that the 
disclosure may be practiced in network computing environ 
ments with many types of computer system configurations , 
including , personal computers , desktop computers , laptop 
computers , message processors , hand - held devices , multi 
processor systems , microprocessor - based or programmable 
consumer electronics , network PCs , minicomputers , main 
frame computers , mobile telephones , PDAs , tablets , pagers , 
routers , switches , and the like . The disclosure may also be 
practiced in distributed system environments where local 
and remote computer systems , which are linked ( either by 
hardwired data links , wireless data links , or by a combina 
tion of hardwired and wireless data links ) through a network , 
both perform tasks . In a distributed system environment , 
program modules may be located in both local and remote 
memory storage devices . 
[ 0143 ] Embodiments of the present disclosure can also be 
implemented in cloud computing environments . In this 
description , “ cloud computing ” is defined as a model for 
enabling on - demand network access to a shared pool of 
configurable computing resources . For example , cloud com 
puting can be employed in the marketplace to offer ubiqui 
tous and convenient on - demand access to the shared pool of 
configurable computing resources . The shared pool of con 
figurable computing resources can be rapidly provisioned 
via virtualization and released with low management effort 
or service provider interaction , and then scaled accordingly . 
[ 0144 ] A cloud - computing model can be composed of 
various characteristics such as , for example , on - demand 
self - service , broad network access , resource pooling , rapid 
elasticity , measured service , and so forth . A cloud - comput 
ing model can also expose various service models , such as , 
for example , Software as a Service ( " SaaS ” ) , Platform as a 
Service ( " PaaS ” ) , and Infrastructure as a Service ( “ IaaS ” ) . A 
cloud - computing model can also be deployed using different 
deployment models such as private cloud , community cloud , 
public cloud , hybrid cloud , and so forth . In this description 
and in the claims , a “ cloud - computing environment ” is an 
environment in which cloud computing is employed . 
[ 0145 ] FIG . 12 illustrates a block diagram of an example 
computing device 1200 that may be configured to perform 
one or more of the processes described above . One will 
appreciate that one or more computing devices such as the 
computing device 1200 may implement the inventory plan 
ning system 102 and / or publisher system 104 . As shown by 
FIG . 12 , the computing device 1200 can comprise a pro 

c essor 1202 , a memory 1204 , a storage device 1206 , an I / O 
interface 1208 , and a communication interface 1210 , which 
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may be communicatively coupled by way of a communica - 
tion infrastructure . While an example computing device 
1200 is shown in FIG . 12 , the components illustrated in FIG . 
12 are not intended to be limiting . Additional or alternative 
components may be used in other embodiments . Further 
more , in certain embodiments , the computing device 1200 
can include fewer components than those shown in FIG . 12 . 
Components of the computing device 1200 shown in FIG . 
12 will now be described in additional detail . 
[ 0146 In one or more embodiments , the processor 1202 
includes hardware for executing instructions , such as those 
making up a computer program . As an example , and not by 
way of limitation , to execute instructions , the processor 
1202 may retrieve ( or fetch ) the instructions from an internal 
register , an internal cache , the memory 1204 , or the storage 
device 1206 and decode and execute them . In one or more 
embodiments , the processor 1202 may include one or more 
internal caches for data , instructions , or addresses . As an 
example , and not by way of limitation , the processor 1202 
may include one or more instruction caches , one or more 
data caches , and one or more translation look aside buffers 
( TLBs ) . Instructions in the instruction caches may be copies 
of instructions in the memory 1204 or the storage 1206 . 
[ 01471 . The computing device 1200 includes memory 
1204 , which is coupled to the processor ( s ) 1202 . The 
memory 1204 may be used for storing data , metadata , and 
programs for execution by the processor ( s ) . The memory 
1204 may include one or more of volatile and non - volatile 
memories , such as Random Access Memory ( “ RAM ” ) , Read 
Only Memory ( “ ROM ” ) , a solid state disk ( “ SSD ” ) , Flash , 
Phase Change Memory ( " PCM " ) , or other types of data 
storage . The memory 1204 may be internal or distributed 
memory . 
[ 0148 ] The computing device 1200 includes a storage 
device 1206 that includes storage for storing data or instruc 
tions . As an example , and not by way of limitation , storage 
device 1206 can comprise a non - transitory storage medium 
described above . The storage device 1206 may include a 
hard disk drive ( HDD ) , a floppy disk drive , flash memory , an 
optical disc , a magneto - optical disc , magnetic tape , or a 
Universal Serial Bus ( USB ) drive or a combination of two 
or more of these . The storage device 1206 may include 
removable or non - removable ( or fixed ) media , where appro 
priate . The storage device 1206 may be internal or external 
to the computing device 1200 . In one or more embodiments , 
the storage device 1206 is non - volatile , solid - state memory . 
In other embodiments , the storage device 1206 includes 
read - only memory ( ROM ) . Where appropriate , this ROM 
may be mask programmed ROM , programmable ROM 
( PROM ) , erasable PROM ( EPROM ) , electrically erasable 
PROM ( EEPROM ) , electrically alterable ROM ( EAROM ) , 
or flash memory or a combination of two or more of these . 
10149 ] The computing device 1200 also includes one or 
more input or output ( “ I / O " ) devices / interfaces 1208 , which 
are provided to allow a user to provide input to , receive 
output from , and otherwise transfer data to and receive data 
from computing device 1200 . The I / O devices / interfaces 
1208 may include a mouse , a keypad or a keyboard , a touch 
screen , a camera , an optical scanner , network interface , 
modem , other known I / O devices or a combination of such 
I / O device / interfaces . The touch screen may be activated 
with a stylus or a finger . 
[ 0150 ] The I / O devices / interfaces 1208 may include one 
or more devices for presenting output to a user , including , 

but not limited to , a graphics engine , a display ( e . g . , a 
display screen ) , one or more output drivers ( e . g . , display 
drivers ) , one or more audio speakers , and one or more audio 
drivers . In certain embodiments , the I / O interface 1208 is 
configured to provide graphical data to a display for pre 
sentation to a user . The graphical data may be representative 
of one or more graphical user interfaces and / or any other 
graphical content as may serve a particular implementation . 
[ 0151 ] The computing device 1200 can further include a 
communication interface 1210 . The communication inter 
face 1210 can include hardware , software , or both . The 
communication interface 1210 can provide one or more 
interfaces for communication ( such as , for example , packet 
based communication ) between the computing device 1200 
and one or more other computing devices or networks . As an 
example , and not by way of limitation , the communication 
interface 1210 may include a network interface controller 
( NIC ) or network adapter for communicating with an Eth 
ernet or other wire - based network or a wireless NIC ( WNIC ) 
or wireless adapter for communicating with a wireless 
network , such as a WI - FI . The computing device 1200 can 
further include a bus 1212 . The bus 1212 can comprise 
hardware , software , or both that couples components of 
computing device 1200 to each other . 
[ 0152 ] The foregoing specification is described with ref 
erence to specific example embodiments thereof . Various 
embodiments and aspects of the disclosure are described 
with reference to details discussed herein , and the accom 
panying drawings illustrate the various embodiments . The 
description above and drawings are illustrative and are not 
to be construed as limiting . Numerous specific details are 
described to provide a thorough understanding of various 
embodiments . 
[ 0153 ] The additional or alternative embodiments may be 
embodied in other specific forms without departing from its 
spirit or essential characteristics . The described embodi 
ments are to be considered in all respects only as illustrative 
and not restrictive . The scope of the invention is , therefore , 
indicated by the appended claims rather than by the fore 
going description . All changes that come within the meaning 
and range of equivalency of the claims are to be embraced 
within their scope . 
[ 0154 ] The embodiments of the disclosure described 
above and illustrated in the accompanying drawing figures 
do not limit the scope of the invention , since these embodi 
ments are merely examples of embodiments of the inven 
tion , which is defined by the appended claims and their legal 
equivalents . Any equivalent embodiments are intended to be 
within the scope of this invention . Indeed , various modifi 
cations of the present disclosure , in addition to those shown 
and described herein , such as alternative useful combina 
tions of the content features described , may become appar 
ent to those skilled in the art from the description . Such 
modifications and embodiments are also intended to fall 
within the scope of the appended claims and legal equiva 
lents . 
We claim : 
1 . A method of adjusting an availability of impressions 

within an inventory planning database , the method compris 
ing : 

analyzing historical analytics data of tracked user inter 
actions with digital content to determine an impression 
inventory ; 



US 2018 / 0374115 A1 Dec . 27 , 2018 
17 

determining an updated first impression inventory , an 
updated second impression inventory , and an updated 
third impression inventory based on determining the 
third package overlaps both the first impression inven 
tory and the second impression inventory . 

7 . A method of adjusting an availability of impressions 
within an inventory planning database , the method compris 
ing : 

analyzing historical analytics data of tracked user inter 
actions with digital content to determine an impression 
inventory maintained within an inventory database , 
wherein each impression within the overall impression 
inventory is associated with at least one attribute ; 

generating , by at least one processor , a first set of impres 
sions for a first package by segmenting the impression 
inventory within the inventory database based on deter 
mining a first set of attributes for the first package 
comprises the at least one attribute ; 

generating , by the at least one processor , a second set of 
impressions for a second package by segmenting the 
impression inventory within the inventory database 
based on determining a second set of attributes for the 
second package comprises the at least one attribute ; 

determining overlap impressions between the first set of 
impressions of the first package and the second set of 
impressions of the second package ; 

receiving an inventory reservation request for impressions 
within the first set of impressions of the first package ; 
and 

maintaining the impression inventory within an inventory 
database ; 

based on attributes of a first package , generating a first 
impression inventory associated with the first package 
within the inventory database by segmenting the over 
all impression inventory within the inventory database 
to identify impressions that correspond to the attributes 
of the first package , 

based on attributes of a second package , generating a 
second impression inventory associated with the sec 
ond package within the inventory database by segment 
ing the overall impression inventory within the inven 
tory database to identify impressions that correspond to 
the attributes of the second package ; 

determining the first impression inventory of the first 
package overlaps the second impression inventory of 
the second package within the inventory database ; 

receiving an inventory reservation request related to 
impressions within the first impression inventory of the 
first package ; and 

a step for adjusting , based on the inventory reservation 
request , the first impression inventory of the first pack 
age and the second impression inventory of the second 
package . 

2 . The method of claim 1 , further comprising : 
receiving a first priority of the first package from a 

publisher system ; 
receiving a second priority of the second package from 

the publisher system , and 
generating the first impression inventory of the first 
package and the second impression inventory of the 
second package based on the first priority and the 
second priority . 

3 . The method of claim 1 , further comprising : 
determining a first set of exclusive impressions within the 

first impression inventory of the first package ; 
determining a second set of exclusive impressions within 

the second impression inventory of the second package ; 
and 

determining overlap impressions that are within both the 
first impression inventory and the second impression 
inventory . 

4 . The method of claim 3 , wherein receiving the inventory 
reservation request related to impressions within the first 
impression inventory of the first package comprises receiv 
ing a reservation requiring more impressions than are avail 
able in the first set of exclusive impressions . 

5 . The method of claim 4 , further comprising receiving 
the attributes of the first package in response to a user 
selection of one or more of an audience , a content , a device 
type , a publisher , a geographic location , and a time period . 

6 . The method of claim 1 , further comprising : 
receiving attributes of a third package ; 
based on the received attributes of the third package , 

generating a third impression inventory associated with 
the third package within the inventory database by 
segmenting the overall impression inventory within the 
inventory database to identify impressions that corre 
spond to the attributes of the third package ; 

determining the third impression inventory of the third 
package overlaps both the first impression inventory of 
the first package and the second impression inventory 
of the second package ; and 

adjusting , based on the inventory reservation request 
related to impressions within the first set of impressions 
of the first package , an overall impression inventory of 
the second package within the inventory database by 
associating at least a portion of the overlap impressions 
between the first set of impressions and the second set 
of impressions to the inventory reservation request . 

8 . The method of claim 7 , wherein the first set of 
impressions of the first package comprises a first set of 
exclusive impressions and the overlap impressions between 
the first set of impressions and the second set of impressions . 

9 . The method of claim 8 , further comprising , in response 
to receiving the inventory reservation request , reserving an 
entirety of the first set of exclusive impressions of the first 
package for the inventory reservation of the first package . 

10 . The method of claim 8 , wherein adjusting the overall 
impression inventory of the second package within the 
inventory database further comprises : 

determining that a total amount of impressions within the 
first set of exclusive impressions of the first package is 
less than an amount of requested impressions within the 
inventory reservation request ; 

associating , with the inventory reservation request within 
the inventory database , the total amount of impressions 
within the first set of exclusive impressions of the first 
package based on determining the total amount of 
impressions within the first set of exclusive impres 
sions is less than the amount of requested impressions ; 

determining that an overlap amount of impressions within 
the overlap impressions between the first set of impres 
sions and the second set of impressions is equal to or 
greater than a remainder amount of impressions , 
wherein the remainder amount of impressions is a 
difference between the amount of requested impres 
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sions and the total amount of impressions within the 
first set of exclusive impressions ; and 

associating , with the inventory reservation request within 
the inventory database , a portion of the overlap impres 
sions equal to the remainder amount of impressions . 

11 . The method of claim 7 , further comprising ; 
receiving the first set of attributes of the first package and 

the second set of attributes of the second package from 
a publisher system ; and 

receiving the inventory reservation request from a third 
party system . 

12 . The method of claim 11 , wherein the first set of 
attributes defines a first audience and the second set of 
attributes define a second audience . 

13 . The method of claim 7 , further comprising : 
receiving , from a third - party system , an inventory reser 

vation request for impressions within the second set of 
impressions of the second package ; and 

adjusting , based on the inventory reservation request 
related to impressions within the second set of impres 
sions of the second package , an overall impression 
inventory of the first package within the inventory 
database by associating at least a portion of the overlap 
impressions between the first set of impressions and the 
second set of impressions to the inventory reservation 
request related to impressions within the second set of 
impressions of the second package . 

14 . The method of claim 7 , further comprising : 
receiving third - party content from the third - party content 

provider ; 
assigning the third - party content to reserved impressions 

corresponding to the inventory reservation request ; and 
providing the third - party content to a user device associ 

ated the first set of attributes . 
15 . The method of claim 7 , further comprising : 
receiving a first priority of the first package and a second 

priority of the second package ; and 
assigning a first portion of the overlap impressions to the 

first set of impressions and a second portion of the 
overlap impressions to the second set of impressions 
based on the first priority and the second priority . 

16 . A system for adjusting an availability of digital 
impressions within an inventory planning database , the 
system comprising : 

an inventory database comprising a plurality of prioritized 
packages , each package of the plurality of prioritized 
packages comprising exclusive impressions and over 
lap impressions ; and 

a computing device comprising instructions thereon that , 
when executed by at least one processor , cause the 
system to : 
determine an impression inventory for a first package 
of the plurality of packages within the inventory 
database based on the exclusive impressions and the 
overlap impressions of the first package of the plu 
rality of packages ; 

with respect to the first package , determine overlap 
impressions within the inventory database shared 
between the first package and an overlapping pack 
age ; 

receive an inventory reservation request for impres 
sions within the impression inventory for the first 
package of the plurality of packages ; and 

adjust an impression inventory for the overlapping 
package and the impression inventory for the first 
package based on the inventory reservation request . 

17 . The system of claim 16 , wherein adjusting the impres 
sion inventory for the overlapping package and the impres 
sion inventory for the first package is based on a priority of 
the overlapping package and a priority of the first package . 

18 . The system of claim 16 , wherein : 
the priority of the overlapping package equals the priority 

of the first package ; and 
adjusting the impression inventory for the overlapping 

package and the impression inventory for the first 
package comprises reducing the impression inventory 
for the overlapping package and the impression inven 
tory for the first package by an equal amount of 
impressions . 

19 . The system of claim 16 , wherein : 
the priority of the overlapping package is greater than the 

priority of the first package ; and 
adjusting the impression inventory for the overlapping 
package and the impression inventory for the first 
package comprises reducing the impression inventory 
for the overlapping package an amount less than an 
amount reduced for the first package . 

20 . The system of claim 19 , wherein adjusting the impres 
sion inventory for the overlapping package and the impres 
sion inventory for the first package comprises adjusting only 
impressions within the overlapping package . 


