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ARRIVAL TIME ESTIMATE

'‘BACKGROUND
[0001] Print on demand (POD), sometimes referred to as publish on demand,
is a printing technology and buséness process in which new copies of a document
{e.g., a book, a magazine, a pamphlet, etc.) are printed after an order has been
received. A print service provider (PSP) is a factory (e.g., businesses) that can
process and fulfill print orders to provide POD services. in one example, the PSP
can receive a print order, and print a document requested in the print order. The
PSP can include capabilities to print in color, bind printed documents, print in
multiple languages, print on different types of paper, stc. Moreover, the PSP can
ship a completed print job of the print order to another entity (e.g., a customer).

BRIEF DESCRIPTION OF THE DRAWINGS
[0602] FIG. 1 lliustrates an example of a system for estimating an arrivai time
of a print order.

[0003] FIG. 2 illustrates an example of a label that includes a feedback
request.

[0004] FIG. 3 illustrates an example of a screenshot of a graphical user
interface that includes a survey.

[0005] FIG. 4 illustrates an exampie of a statistical record.

[0006} FIG. 5 illustrates an example of a print service provider record.
[0007] FIG. 6 illustrates an example of a print order system.

[0008]} FIG. 7 illustrates an example of a flowchart of a example method for

estimating an arrival time for a print order.

[0009] FIG. 8 iliustrates another example of a flowchart of an example method
for estimating an' arrivai time for a print order

[0010} FIG. 9 illustrates an example of a computer system that can be
employed to implement the systems and methods illustrated in FIGS. 1-8.
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DETAILED DESCRIPTION
[0011] FIG. 1 illusirates an exampie of a system 2 for providing an estimated
arrival time for a print order over a network 4. The print order can be a request for a
relatively large and/or complex print job, such as book and/or magazine printing
and/or shipping. The print order can be implemented, for example as a print on
demand request. The network 4 could be implemented, for example as a network
that employs the Transmission Control Protocol/Internet Protocol (TCP/IP), Internet
. Protocol version 6 (IPv6), etc. In some examples, the network 4 could be
implemented as the Internet, and/or a mobile network. A print order system 6 can be
coupled to the network 4 and can communicate with other nodes on the network 4.
[0012] - The print order systerh 6 can include a memory 8 for storing machine
readable instructions and a processing unit 10 for accessing the memory 8 and
executing the machine readabile instructions. The memory 8 could be implemented,
for exampie, as volatile memory (e.g., random access memory) or nonvolatile
memory (e.g., a hard drive, flash memory, etc.). The processing unit 10 can inciude
a processing core.
[0013] In one exampie, the machine readable instructions can include a print
order hub 12. The print order hub 12 can communicate with N number of print
service providers (PSPs) 14 thai can receive and fulfili print orders, wherein N is an
integer greater than or equal to two. In some examples, the print order hub 12 can
include functionality to operate as a receiver and director of a print job, based on
efficient routing.
{0014] Each PSP 14 can include a print order client 16 that communicates
with the print order hub 12 over the network 4. For purposes of simplification of
explanation, only the print order client 16 included in PSP 1 of the PSPs 14 is shown
and described herein, but it is to be understood that PSPs 2-N of the PSPs 14 can
also include a print order client 16. Each PSP 14 can provide certain printing
parameters, including but not limited to format, finishing, binding, ink type, substrate,
language, iead time, production capacity, value added services, etc. For instance, in
one example, P8P 1 of the PSPs 14 can include capabilities of printing in color,
multiple types of paper, multiple types of bindings, etc.
2
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[0015] . Each PSP 14 can be registered with the print order hub 12.
Registration with the print order hub 12 can include, for example, providing a list of
plurality of job types for a given PSP 14. Each job type can correspond, for example,
1o a specific set of printing parameters that are within the capabilities of.the given
PSP 14. Such parameters couid include, for example, format, binding, finishing, ink
type, substrate, language, lead time, production capacity, value added services, etc.
for the job type. Moreover, registration can also include providing a geographic
location {e.g., an address) of the given PSP 14. In this manner, the print order

“hub 12 has access to information that characterizes job types that can be processed
by the given PSP 14, as well as information that allows the print order hub 12 to
determine a distance between the given PSP 14 and another location.

[0016] In one example, upon receiving a print order, PSP 1 of the plurality of
PSPs 14 can fulfill the print order. Fulfillment of the print order can include, for
exampie, preparing material for the print order. Preparation of the material for the
print order can include printing and binding a document associated with the print
order based on specifications set forth in the print order. Further, preparation of the
material for the print order can include generation of a material identification code
that identifies the print order. in some examples, the material identification code can
be generated by the print order hub 12 and provided to the PSP 1. Additionally,
fulfilment of the print order can include shipping the prepared material to K number
of recipients 18, wherein K is an integer greater than or equal to one.

[0017] The recipients 18 can be implemented, for example, as an entity that
can receive the material prepared at the PSP 1. For instance, the recipient 1 of the
recipients 18 can be representative of a user at a given location. The material
shipped to the recipienis 18 can include a feedback request. The feedback request
could be printed on a label, a separate sheet of paper, etc.

[0018] FIG. 2 illustrates an example of a label 50 that could include a
feedback request that could be employed as the feedback request of FiG. 1. The
label 50 can include a feedback message that directs a recipient (e.g., a recipient 18
illustrated in FIG. 1) to a website (labeled in FIG. 2 as "WWW.EXAMPLE.COM").
Additionally or alternatively, the label 50 can include a barcode 52, such as a two-
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dimensional barcode. The barcode 52 can be scanned for example, with a device
that includes a barcode scanner and/or a camera, such as a mobile phone (e.qg., a
smart phone or a personal digital assistant). In some exampies, the barcode 52 can
include data for directing a recipient to the website identified with text on the tabel 50.
The feedback request can aiso include a material identification code {labeled in
FIG. 2 as "MATERIAL ID CODE") corresponding to an identification code for the
material provided to the recipient.
[0019] Referring back to FIG. 1, upon receipt of the material, the recipient 1
can employ a recipient computer 20 to contact the print order hub 12 via the
feedback request. In some examples, the feedback request can inciude an
enticement {e.g., an offer to the recipient 1) for the recipient 1 that may encourage
the recipient 1 to respond to the feedback request. It is noted that in some
examples, the recipient 1 may not contact the print order hub 12 directly, but instead
be directed to a website associated with the print order hub 12. The recipient
computer 20 could be implemented, for example, has a desktop computer, a laptop
computer, a mobile phone, such as a smar phone, a personal digital assistant, etc.
Upon contacting the website identified in the feedback request, the recipient 1 can
be presented with graphical user interface (GUI) (e.g., a webpage) that includes a
survey regarding the material shipped to the recipient 1.
[0020] FIG. 3 iliustrates an example of a screenshot of a GUI 100 {e.g., a
webpage) that includes a survey that could be implemented at the survey provided to
the recipient 1 in FIG. 1. In the exampile illustrated in FIG. 3, the survey can include
a request for a material identification code (labeled in FIG. 3 as "MATERIAL 1D
CODE"). The survey can include a request for an address of the recipient. The
address can include, for example the street address, city, state and zip code of the
recipient. The survey can also include a request identifying a date the material from
the PSP 14 was received by the recipient. The survey can also include a'request for
a quality of the material provided to the recipient. The quality can represent, for
exampte, a printing qualily (e.g., alignment of colors, tactile feel, etc.) of the material
provided to the recipient. Such a request can be, for example, on a scale of 1 to 10.
Upon entering the information requested in the survey, the recipient can actuate
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{e.g., ciick) a send button 102 that will provide the answers to the survey tc a print
order hub (e.g., the print order hub 12 of FIG. 1).
[0021] Referring back to FIG. 1, the print order hub 12 can receive the
answers of the survey from the recipient 1, which answers can be referred o as
feedback data. The print order hub 12 can store the feedback data from the survey
in a feedback record in a database 22. Moreover, over time, the print order hub 12
can receive feedback data from a plurality of surveys related to a plurality of different
materials provided to the recipients 18 and store data from each survey in a
corresponding feedback record in the database 22. The print order hub 12 can
generate historical data from the feedback records.
[0022] The historical data can represent a statistical analysis of the feedback
data. As noted, each feedback record can include a material identification code. For
a given feedback record, the print order hub 12 can employ the material identification
code of the given feedback record to determine the PSP 14 of the plurality of
PSPs 14 that prepared material corresponding to the given feedback record.
Moreover, the print order hub 12 ¢an examine feedback records with a common
material identification code to determine a statistically determined time to arrival for
material corresponding to the common material identification code for a plurality of
zones (e.9., time zones, zip codes, area codes, etc.) for a plurality of timeframes
{e.g., shipment request timeframes).
[0023] Such a statistical analysis can include determining, for a given material
identification code, a statistical mean (e.g., an arithmetic mean or an average) time
to arrival for the plurality of zones. The statistical mean time to arrival can represent
a central tendency of a time to arrival of feedback records received with a common
material identification code for each of the plurality of zones. The determination of
the zone can be based, for example, on an address {(e.g., a zip code) of a given
recipient 18 of a given feedback record and a date that material is received by the
given recipient 18 for the given feedback record. To determine the time to arrival for
the given feedback record, the print order hub can compare the date that the
material is received against a date that a print order corresponding to the material
identification code was provided to the PSP 14. It is noted that in some examples,
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due to traffic patierns and/or population densities, a first zone may actually be farther
from a given PSP than a second zone, but still have a lower statistical mean time to
arrival than the second zone. Adc{itionaliy, in a similar manner, a statistical variance
for the statistical mean time to arrival, {(which can be represented as a percentage)
can be calculated by the print order hub 12 for each zone of the plurality of zones.
The statistical variance for a given zone can represent a probability distribution of the
statistical mean time to arrival for the given zone. The print order hub 12 can aiso
calculate an average quality of material for the material identification code. in some
examples, a shipping method (e.g., air, ground, boat or a combination thereof)
employed to provide the material with the common identification code can be
determined for the statistical mean time to arrival for each of the plurality of zones.
The statistical mean time to arrival for each of the piurality of zones, the
corresponding statistical variance for each of the plurality of zones, the
corresponding shipping method and the average quality of material for the material
identification code can be stored, along with the material identification code in a
statistical record in the database 22.
[0024] FI1G. 4 illustrates an example of a statistical record 150, such as the
statistical record explained with respect to FIG. 1. The statistical record 150 can
include a material identification code that can identify material provided {o a plurality
of recipients (e.g., the recipients 18 illustrated in FIG. 1). A print order identifier
{labeled in FIG. 4 as "PRINT ORDER ID") can identify the particular print order
associated with the material ID code. The statistical record 150 can further include a
PSP identifier (labeled in FIG. 4 as "PSP ID") that identifies the PSP empioyed to
prepare the material corresponding to the material identification code. Yet further,
the statistical record 150 can include a job type that identifies the job type of the print
order identified by the print order identifier. Moreover, the statistical record 150 can
include an average quality. The statistical record 150 can aiso include a statistical
mean time to arrival (e.g., 24 hours, 2 days, 3 days, etc.) for each of a plurality of
zones, such as described herein. The statistical record 150 can further include a
statistical variance for each of the plurality of zones. The statistical record 150 can
include a shipping method (labeled in FIG. 4 as "SHIPPING METHOD 1") that
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characterizes a mode of transportation employed to provide the statistical mean time
to arrival and the statistical variance for each of the plurality of zones. Accordingly,
multiple layers of the statistical mean time to arrival and the statistical variance for
each of the plurality of zones can be included for different shipping methods. In
other examples, more or less data fields could be employed.
[0025] Referring back to FIG. 1, the print order hub 12 can employ each
material identification code to determine a statistical mean time to arrival and a
statistical variance for a given job type for a piurality of different zones (e.g., zip
codes, time zones, area codes, etc.) for each of the PSPs 14 registered with the print
order hub 12. The statistical mean time 1o arrival for a given job type can be
caiculated by the print order hub 12 for a given PSP 14 by the of the plurality of
PSPs 14, for example, by calculating a statistical mean (e.g., arithmetic mean or
average) for each of the plurality of zones of each material identification code
associated with the given PSP 14. In a similar manner, a statistical variance for
each zone for the given job type can also be calculated. Moreover, an average
quality of material can also be calculated for the given PSP 14 of each of the plurality
of job types. in some examples, the print order hub 12 can determine a shipping
method (e.g., air, ground, boat or a combination thereof) employed to provide
material for the statistical mean time to arrival for each zone for the plurality of job
types. The print order hub 12 can store the statistical mean time to arrival and the
corresponding statistical variance for each of the plurality of zones for each of the
plurality of job type, the corresponding shipping method, as well the average quality
for the plurality of job types in a PSP record associated with a given PSP 14. Each
PSP record can be stored in the database 22.
[0026] FIG. 5 illustrates an example of a PSP record 200, such as the PSP
record described with respect to FIG. 1. In FIG. 5, a PSP identifier (labeled in FIG. 5
as "PSP ID"} can identify a PSP corresponding to the PSP record 200. The PSP
record 200 can also include an address that identifies a geographical location of the
corresponding PSP. The PSP record 200 can further include a statistical mean time
to arrival for a plurality of zones for a plurality of different job types. Forinstance, in
the example illustrated in FIG. 5, for Zone 2, there is a statistical mean time to arrival
7
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for a job of type 'A’ of 3 days with a variance of 55%, for a job type 'B' of 2 days with
a variance of 75% and a job of type 'C' of 3 days with a variance of 90%. Stated
differently, in the example illustrated in FIG. 5, PSP 1 on average has been able to
provide material corresponding to job type 'B' to recipients (e.g., the recipients 18
illustrated in FIG. 1) within Zone 2 within two days 75% of the time. it is noted that
although three different zones and job types are illustrated in FIG. 5, more or less
zones and/or job types could also be employed. The statistical record 200 can
include a shipping method (labeled in FIG. 5 as "SHIPPING METHOD 1"} that
characterizes a mode of iranspertation employed to provide the statistical mean time
{o arrival and the statistical variance for each zone for each of the piurality of job
types. Accordingly, multipie layers of the statistical mean time to arrival and the
statistical variance to each zone for each of the plurality of job types can be inciuded
for different shipping methods. Furthermore, the PSP record 200 can include an
average quality for each job type. In other examples, more or less data fieids could
be employed.
10027] Referring back to FIG. 1, the print order hub 12 can communicate with
a client computer 24, The client computer 24 could be impiemented, for example, in
a manner similar to the recipient computer 20. in one exampile, a user 26 can
employ the client computer 24 to communicate with the print order hub 12 via a
browser 28 (e.g. a web browser). The print order hub 12 can include an arrival time
estimator 30 that can prompt the user 26 for parameters of a print order. Such
parameters could include, for example, delivery address (or a plurality of addresses),
format, finishing, binding, ink type, substrate, language, lead time, value added
services, etc. for the print order. in respanse, the arrival time estimator 30 can
determine a job type and a delivery zone for a given PSP 14 (or PSPs 14) that
corresponds to the print order. The delivery zone can be a geographic area
encompassing the delivery address of the print order. In some examples, the
delivery zone can correspond to a geographic area defined by a zip code, an area
code, a time zone, etc. In this manner, the delivery zone can correspond o zone in
a statistical record and/or a PSP record. Moreover, the arrival time estimator 30 can
estimate an arrival fimeframe that corresponds to an estimation of a timeframe that
8
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the delivery zone can be serviced (e.g., material being prepared for and received at
the delivery zone).
[0028] The estimation of the arrival timeframe can be based, for example, on
a statistical mean time to arrival for a zone corresponding to the delivery zone stored
in a PSP record corresponding to the given PSP 14, In such a situation, the given
PSP 14 can be, for example, the PSP 14 of the plurality of PSPs 15 that has a
shortest estimated arrival timeframe for the delivery zone that can provide a job type
within the parameters set forth by the print order. Further, a plurality of PSPs can be
selected by the print order hub 12 as the given PSPs in situations where the print
order includes a plurality of addresses corresponding to different delivery zones. In
these situations, the given PSPs 14 can be a subset of the plurality of PSPs 14 that
such that each PSP 14 of the subset of the plurality of PSPs 14 has a shortest
estimated arrival timeframe for a given delivery zone of the different delivery zones
and can provide a job type within the parameters set forth by the print order.
[0029] In a similar manner, the arrival #ime estimator can calculate a
confidence percentage for the print order. The confidence percentage can represent
likelihood that the given PSP will be able to deliver material to the delivery address
within the estimated arrival timeframe. The confidence percentage can be based on
a statistical variance that corresponds to the statistical mean time to arrival for the
zone that corresponds to the delivery zone stored in the PSP record corresponding
1o the given PSP 14.
[0030] in some examples, the print order hub 12 can modify the estimated
arrival timeframe and/or the confidence percentage based on environmental factors.
The environmental factors can include, for example, a date the print order is
provided, weather conditions, etc. For instance, if the user provides the print order at
or near a holiday season, the print order hub 12 can increase the estimated arrival
timeframe (e.g., by one or two days) and/or decrease the confidence percentage to
reflect a work load at the given PSP.
[0031] The arrival time estimator 30 can determine an average quality based
on a PSP record for the given PSP 14 and/or the determined job type. In some
examples, the arrival time estimator 30 can determine a mode of transportation (e.g.,
9
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truck, train, plane, boat or a combination thereof) needed to deliver the material to
the delivery address within the estimated arrival timeframe, which can be referred to
as a shipping method. Further, in some examples, the print order hub 12 can
calculate a "green” value for the print order. The green value could characterize, for
example carbon emissions needed to deliver material to the delivery address
identified in the print order. The green value could vary based on the shipping
method, travel distance from the given PSP to the delivery address, etc. Inone
example, the arrival time estimator 30 can provide the client computer 24 with a GUI
(e.g., a webpage) that can provide the estimated arrival timeframe, the confidence
percentage, the estimated guality, shipping method and the green value for the print
order.
[0032] Referring back to FIG. 1, upon the client computer 24 receiving the GUI
that provides the eétimated arrival timeframe, confidence value, the estimated
quality, shipping method and the green value, the user 26 can decide whether to
proceed with the print order. If the user 26 elects not to proceed with the print order,
the user 26 may decide to modify the parameters of the print order and resubmit the
print order to the print order hub 12 for a new estimate of arrival timeframe, the
confidence percentage, the quality, shipping method and the green value. If the
user 26 elects to proceed with the print order, the user 26 can empiloy the client
computer 24 to interface with the print order hub 12 to fulfili the print order at a
PSP 14 (or PSPs 14).
[0033] By employment of the system 2, the user 26 can be provided with a
relatively accurate estimate of an arrival timeframe for a given job type to a delivery
address identified with the print order. Moreover, since the estimate of the arrival
timeframe is based on historical data, greater reliance can be made by the user 26
as to the accuracy of the estimate.
[0034] FIG. 6 illustrates an example of a print order system 300 that can be
utifized to implement, for exampile, the print order system 6 illustrated in FIG. 1. The
print order system 300 can include a memory 302 for storing machine readable
instructions. The memory 302 could be implemented, for example, as random
access memory, flash memory, a hard disk, a combination thereof, etc. The print
10
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order system 300 can also include a processing unit 304 that can access the
memory 302 and executes machine readable instructions. The processing unit 304
can be implemented, for example, as a processor core.
[0035] The print order system 300 can be coupled to a network 306 (e.g., the
Internet) via a network interface 308, which could be implemented as a network
interface card. The memory 302 can include a print order hub 310 that can estimate
a time 1o arrival for a print order.
[0036] The print order hub 310 can include a historical data manager 312 that
can receive and analyze feedback data provided from a computer employed by a
recipient regarding material provided to the recipient from a PSP registered with the
print order hub 310 for a print order. In one example, the historical data
manager 312 can receive feedback data provided by a given recipient through an
online survey. In some examples, the online survey could be implemented in a
manner similar to the survey 100 illustrated in FIG. 3. In response to the feedback
data for the given recipient, the historical data manager 312 can store the feedback
data in a feedback record in a database that can be siored in data storage 314. The
data storage 314 can include, for example, a database. The data siorage 314 can
be implemented, for example as volatile memory (e.g., RAM} or non-volatile memory
(e.q. a hard disk and/or a flash drive). in a similar manner, the historical data
manager 312 can receive feedback data for a plurality of materials provided to a
plurality of recipients and store the feedback data in a plurality of feedback records in
the database.
[0037] The historical data manager 312 can employ the feedback records to
generate a statistical record based on feedback records that have a common
material identification code. The statistical record could be implemented in a manner
similar to the statistical record 150 illustrated in FIG. 4. In this manner, the historical
data manager 312 can generate a plurality of statistical records. The statistical
records can be stored in the database. Moreover, the historical data manager 312
can employ the plurality of statistical records to generate a PSP record for each PSP
registered with the print order hub 310. The PSP record could be implemented, for
example in a manner similar to the PSP record 200 illustrated in FIG. 5.

11
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[0038] The print order hub 310 can include a data collector 316 that can
receive data related to a print order from a ciient computer. The data could include,
for example, parameters of a print order (e.g., delivery address (or addresses),
format, finishing, ink type, substrate, language, lead time, value added services,
etc.). The data collector 316 can provide the data related to the print order to an
arrival time estimator 318 of the print order hub 310. The arrival time estimator 318
can employ the parameters of the print order to determine a job type and a delivery
zone for the print order. The arrival time estimator 318 can employ the determined
job type, the delivery zone and the PSP records to estimate an arrival timeframe, a
confidence percentage, an estimated quality, a shipping method and a green value
for the print order. The estimated arrival timeframe can represent an average arrival
timeframe for the delivery address from a given PSP (or a plurality of PSPs), while
the confidence percentage can represent the likelihood that that estimated arrival
fimeframe is accurate. The shipping method can characterize a mode {or modes) of
transportation needed to deliver material for the print order to the delivery address
{or addresses) by the given PSP (or the plurality of PSPs) within the estimated
arrival timeframe. The green value can represent an estimate of environmental
conditions (e.g., carbon emissions) needed to deliver material to the delivery address
by the given PSP (or the plurality of PSPs) in the estimated timeframe.
{0039} The arrival time estimator 318 can provide data characteri;ing the
estimated arrival time, the confidence value, the estimated quality and green value in
a GUI (e.g., a webpage) to the client computer.‘ A user of the client computer can
employ such data to determine whether to proceed with the print order.
{0040] in view of the foregoing structural and functional features described
above, example methods will be better appreciated with reference to FIGS. 7-8.
While, for purposes of simplicity of explanation, the example methods of FIGS. 7-8
are shown and described as executing serially, it is to be understood and
appreciated that the present examples are not limited by the iliustrated order, as
some actions could in other examples occur in different orders and/or concurrently
from that shown and described herein. Moreover, it is not necessary that all
described actions be performed to implement a method.
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[0041] FIG. 7 illustrates a flow chart of an example method 400 for estimating
an arrival timeframe for a print order. The method 400 could be executed, for
exampile, by a print order system (e.g., the system 2 iliustrated in FiG. 1 and/or the
print order system 300 illustrated in FIG. 6). At 410, feedback data can be received
at a print order hub of the print order system from a computer employed by a
recipient of material prepared for a print order. Moreover, multiple instances of the
feedback data can be received at the print order hub. The feedback data can
represent, for example, answers to a survey entered by a plurality of recipients of
material prepared for a plurality of print orders. In one example, the survey could be
implemented in a manner similar to the survey 100 llustrated in FIG. 3. In some
examples, the feedback data can be stored as feedback records in a database.
{0042] At 420, statistical records can be generated by the print order hub
based on the feedback records. Each statistical record can include data
characterizing a statistical mean time to arrival for a plurality zones (e.g., zip codes,
area codes, time zones, stc.) for material with a given material identification code. In
one example, the statistical records could be implemented in a manner similar to the
statistical record 150 illustrated in FIG. 4. At 430, PSP records for each PSP
registerad with the print order hub can be generated by the print order hub based on
the stafistical records. Each PSP record could be implemented, for example in a
manner similar to the PSP record 200 illustrated in FIG. 5.
[0043] At 440, the print order hub can receive parameters for a print order
from a client computer. The parameters could specify, for exampie, a delivery
address (or a plurality of addresses), format, finishing, ink type, substrate, language,
lead time, value added services, etc., of the print order. At 450, an arrival time
estimator of the print order hub can determine arrival data that can include an
estimated arrival timeframe, a confidence percentage, an estimated quality, a
shipping method and an estimated green value for a delivery zone for that
encompasses the delivery address included with the print order. The determination
of the estimated arrival time and the confidence value can be based, for example, on
a job type for a given PSP (or a plurality of PSPs) corresponding to the parameters
of the print order, the delivery address included with the print order and data in the
13



WO 2013/039511 PCT/US2011/051930

PSP records. The given PSP (or PSPs) can be, for example, the PSP of the plurality
of PSPs for which the estimated arrival time for the delivery zone is the shortest and
wherein the PSP of the plurality of PSPs can provide the job type corresponding to
the print order. In some examples, the estimation of the arrival timeframe and the
confidence percentage can also be based on environmental factors (e.g., date of
print order, weather conditions, etfc.).
{0044] At 460, the print order hub can provide data {(e.g., 2 GUI, such as a
webpage) to a client computer that characterizes the arrival data (or some subset
thereof). By employment of the method 400, a user of the client computer could be
provided with an accurate estimate of an arrival timeframe for the print order. In this
manner, the user wouid be able to make an informed decision as to whether to
proceed with the print order.
[0045] FIG. 8 illustrates ancther fiowchart of an example method 500 for
estimating an arrival timeframe for a print order. The method 500 could be executed,
for example, by a print order system (e.q., the system 2 illustrated in FIG. 1 and/or
the print order system 300 illustrated in FIG. 6). At 510 a statistical mean time to
arrival for a piurality of print orders from a print service provider (PSP) for a plurality
of zones can be determined, for example, by a historical data manager of the print
order system. The statistical mean time to arrival for a given zone of the plurality of
zones can be based on feedback data corresponding to a subset of the plurality of
prior print orders. At 520, a data that characterizes an estimated arrival timeframe to
a delivery address for material for a print order can be generated, for example, by an
arrival time estimator of the print order system. The estimated arrival time can be
based, for example on the statistical mean time to arrival for the given zone
[0046] FIG. 9 is a schematic biock diagram iliustrating an exampie system 600
of hardware components capabie of implementing examples disciosed in FIGS. 1-8,
such as the print order system 6, the client computer 24, and portions of the of the
PSPs 14 illustrated in FIG. 1 and/or the print order system 300 illustrated in FIG. 6.
The system 600 can include various systems and subsystems. The system 600 can
be a personal computer, a laptop computer, a workstation, a computer system, an
appliance, an application-specific integrated circuit (ASIC), a server, a server blade
14
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center, a server farm, a mobil_e device, such as a smart phone, a personal digital
assistant, etc.

[0047] The system 600 can include a system bus 602, a processing unit 604,
a system memory 606, memory devices 608 and 610, a communication

interface 612 (e.g., a network interface), a communication link 614, a display 616
{e.g., a video screen), and an input device 618 (e.g., a keyboard and/or a mouse).
The system bus 602 can be in communication with the processing unit 604 and the
system memory 606. The additional memory devices 608 and 610, such as a hard
disk drive, server, stand alone database, or other non-volatile memory, can also be
in communication with the system bus 802. The system bus 602 operably
interconnects the processing unit 604, the memory devices 606-610, the
communication interface 612, the display 6186, and the input device 618. In some
examples, the system bus 602 also operably interconnects an additional port (not
shown), such as a universal serial bus (USB) port.

j0048] The processing unit 604 can be a computing device and can include an
application-specific integrated circuit (ASIC). The processing unit 604 executes a set
of instructions to implement the operations of exampies disclosed herein. The
processing unit can include a processor core.,

{0049] The additional memory devices 606, 608 and 610 can store data,
programs, instructions, database queries in text or compiled form, and any other
information that can be needed to operate a computer. The memories 608, 608

and 610 can be implemented as computer-readable media (integrated or removable)
such as a memory card, disk drive, compact disk (CD), or server accessible over a
network. In certain examples, the memories 606, 608 and 610 can comprise iext,
images, video, and/or audio.

[0050] Additionally, the memory devices 608 and 610 can serve as databases
or data storage such as the data storage 314 illustrated in FIG. 6. Additionally or
alternatively, the system 600 can access an external system (e.g., a web service)
through the communication interface 612, which can communicate with the system
bus 602 and the communication link 614.

15
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[0051] In operation, the system 600 can be used to implement, for example, a
client computer, a print order hub, and at least some components of PSPs that can
fulfilt a print order. Computer executable logic for implementing the system, such as
the memory 8 of the print order system 6 illustrated in FIG. 1 and/or the print order
sysiem 300 illustrated in FIG. 8, can reside in the system memory 6086, and/or in the
memory devices 608 and/or 610 in accordance with .cer!ain examples. The
processing unit 604 executes one or more machine readable instructions originating
from the system memory 606 and the memory devices 608 and 610. In such an
example, the system memory 606 and/or the memory devices 608 and/or 610 couid
be empioyed, for example, to implement the memory 8 illustrated in FIG. 1 and/or
the memory 302 iliustrated in FIG. 6. The term "computer readable medium" as
used herein refers to a medium that paricipates in providing instructions to the
processing unit 604 for execution. |

[0052] Where the disclosure or claims recite "a," "an,” "a first,” or "another”
element, or the equivalent thereof, it should be interpreted to include one or more
than one such element, neither requiring nor excluding two or more such elements.
Furthermore, what have been described above are examples. It is, of course, not
possible io describe every conceivable combination of components or methods, but
one of ordinary skill in the art will recognize that many further combinations and
permutations are possible. Accordingly, the invention is intended to embrace all
such alterations, modifications, and variations that fall within the scope of this
application, including the appended claims.
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CLAIMS
What is claimed is:

1. A system comprising:

a memaory for storing machine readable instructions; and

a processing unit for accessing the memory and executing the machine
readabie instructions, the machine readable instructions comprising:

a print order hub comprising an arrival time estimator to estimate an
arrival timeframe for material provided from a print service provider (PSP)
corresponding to a print order based on historical data related to a plurality of
prior print orders, a delivery address of the print order and a job type

. gorresponding to the print order.

2. The system of claim 1, wherein the print order hub is to determine a statistical
mean time to arrival for a plurality of zones for material of a given job type prepared
for a prior print order based on feedback data.

3. The system of claim 2, wherein the print order hub is further to determine a
variance for each of the plurality of zones for the given job type.

4, The system of claim 1, wherein the arrival time estimator is further to
determine a delivery zone that encompasses the delivery address.

5. The system of claim 4, wherein the arrival time estimator is further to estimate
a green value that characterizes estimated carbon emissions needed to deliver the
material to the delivery address.

6. The system of claim 1, wherein the delivery address comprises a plurality of

delivery addresses and the PSP comprises a plurality of PSPs.

17
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7. The system of claim 1, wherein the arrival time estimator is further to
determine a confidence value that characterizes a likelinood that the estimated

arrival timeframe is accurate.

8. The system of claim 1, wherein the arrival time estimator is further to
determine a shipping method that characterizes a mode of transportation needed to
provide the material within the estimated arrival timeframe.

9. A method comprising:

determining a statistical mean time to arrival for material prepared for a
plurality of prior print orders from a print service provider (PSP) for a plurality of
zones, wherein the statistical mean time to arrival for a given zone of the plurality of
zones is based on feedback data corresponding to a subset of the plurality of prior
print orders; and

generating data that characterizes an estimated arrival timeframe for a
delivery address for material for a print order, wherein the estimated arrival time'is.
based on the statistical mean time to arrival for the given zone.

10.  The method of claim 9, wherein the print order comprises a plurality of
parameters defining specifications of the print order.

11.  The method of claim 9, further comprising generating an estimated confidence
value that characterizes likelihood that the estimated arrival time is accurate.

12. The method of claim 11, wherein the estimated time to arrival and the
confidence value are based on an environmental factor.

13.  The method of claim 9, wherein each of the plurality of zones comprises a
geographic area defined by a zip code.

18
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14. A computer readable medium having machine readable instructions
comprising:
a print order hub comprising:
a historical data manager to:
receive feedback data from a plurality of client computers, the
feedback data characterizing an arrival time and a quality of materials
for a plurality of prior print orders provided to a plurality of recipients;
determine a statistical mean time to arrival for a plurality of
zones for each material with a common material identification code
based on the feedback data; and
determine a statistical mean time to arrival from a plurality of
PSPs for the plurality of zones for a plurality of job types based on the
statistical mean time to arrival each material with a common
identification code; and
an arrival time estimator to:
estimate an arrival timeframe for a delivery address of a print
order based on (i) a delivery zone that encompasses the delivery
address and (ii) a job type corresponding to the print order; and
estimate a confidence value that characterizes likelihood of
accuracy of the arrival timeframe.

15.  The computer readable medium of claim 14, wherein the confidence value is

based on a statistical variance of the statistical mean time 1o arrival for the zone
corresponding to the delivery zone.
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