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(57) Abstract: In various example embodiments, systems, methods and media for omni-channel state preservation are provided. In
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ation of a second flow chain element in the transaction tlow in an interface of a second user device, and preserving a state of the user
in the session when causing the presentation of the second flow chain element in the second user device.
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OMNI-CHANNEL STATE PRESERVATION

5 RELATED APPLICATION

[66861] This international application claims the benefit of ULS. Patent Application
Serial No. 14/102,688, filed Decomber 11, 2013, the entire contents of which are hercby

incorporated by reference herein in Us entirety.

10 FIELD
168621  The present disclosure relates generally to omni-channel state preservation

across different communication channels.

BACKGROUND

15 Htis it1s difficult to continue an indernet or communication session (Le. preserve state)
when changing communications channels. For example, it is difficult to start a
transaction on one mobile device, and then continge that specific transaction on another
device, particularly it one secks to continue the session at an extended later time.
Sometimes, a user might wish to continue a session on another device more suited to the

20 type of transaction in question, or at a more convenient time,

SUMMARY
{80831 The present inventor seeks to address the problems discussed above. The

mventor recognizes, among other things, that problems to be solved can include the

SV
o

nconvenience of interrupting a user session when changing communication channels
from one device to another, for example. In some cases, data may be lost or item
selections (completing a medical form} may go to waste. Sometimes, iem selections are
made with great care. In some cases, data may need to be to be re-entered when a new
session is entered. User engagement levels are sometimes key factors in assessing the
30 performance of content providers and online impact. Session internuption is not helpfild
m this regard. In fact, such imterruption can be very counter-productive. User inferest
can be lost in an instant. Some devices are not optimal (or optimized) for the
presentation of certain online content or displaying intuitive or helpful interfaces, for

example. Some devices inhibit the completion of certain types of transactions. For

(%]
L

example, a uscr might not seek to purchase a car using a mobile device in an office
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environment, but might feel comfortable in browsing online marketplaces at break
periods during the day 1o look for vehicles matching the user’s general needs and
preferences. The user nuight seck to complete 2 purchase transaction later that day at
home using a PC with a larger, more visible screen, and in dealing with more detailed
aspects such as making a final decision and anthorizing the use of funds online, for
example. In some examples, the present subjoct matter preserves the user’s onling state
in transitioning from the mobile 1o the PC so that a seamless session can be experienced.
[8864] The present subject matter can help provide a solution to these problems sach
as by providing an omni-channgl state preservation systerm, related methods and
machine-readable media. This subject matter can aliow users and content providers in an
online marketplace, for example, to extend user sessions or provide sessions without
interruption as users move from device to device. In some examples, the presentation of
targeted information can be optimized to promote uscr interaction and engagement.
[B8G5]  In some cxamples, a system comprises a memory and omni-channe! state
prescrvation modale, executing on at least one compuiter processor, to identity a
plurality of flow chain clements in a transaction flow of 3 user session; cause the
presentation of a first flow chain element in the transaction flow in an interface of a fust
user device; cause the presentation of a second flow chain element in the transaction
flow in an interface of a second user device; and preserve a state of the user in the
session when causing the presentation of the second flow chain cloment in the second
user device.

#0861 In some examples, the first and second flow chain clements of the transaction
flow may be time-contiguous cloments in the transaction flow, and an end of the first
flow chain clement may be based on a position of the user in the session when the user
leaves the first user device.

{80671 In some oxamples, a status of the user at a beginning of the second flow chaim
ciement caused to be presented in the interface of the second user device isbasedon a
status of the user in the first flow chain element of the transaction flow,

[B088]  In some examples, the ommi-channel state preservation module is further
configured to detect a user action on the first or second user device, and cause the
presentation of the second flow chain clement in the interface of the second user device
in response o the detection of the user action.

{84691  In some oxamples, the omni-channel state preservation module is further

configured to identify a status of the user in cach of a plurality of sessions performed on
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the first user device, and cause the presentation of a second flow chain element in the
interface of the second user device based on the identified status.

18018}  In some examples, the omni-channel state preservation module is further
configured to detect an identity or characteristic of the first or second user device, and
configure the content, thuing, or presentation of the first or second flow chain element
based on the identified identity or characteristic.

[6811]  In another cxample crobodiment, a roachine-readable medium is provided for
storing instructions which, when executed by the machine, cause the machine to
perform operations identifying a plurality of flow chain clements in a transaction flow of
& user session; causing the preserdation of a fust flow chain clement in the transaction
flow in an mterface of a first user device; causing the presentation of a second flow
chain element in the transaction flow in an interface of a second user device; and
preserving a state of the user in the session when causing the prosentation of the second
flow chain element in the second user device.

(80121 In some examples, a system may comprise a machine and an ommi-channel
state preservation moduele. The machine may have a memory and at least one processor.
The machine, ncluding the state preservation module, may include the features or be
configured to perform the operations, functions, and method steps discussed within the
present diselosure.

(86137 Insome cxamples, 8 non-transitory machine-readable medium may include a
set of instructions that, when executed by at least one processor, causes the at least one
processor to perform the operations, functions, and method sieps discussed within the
present disclosure.

[3814] These and other exampies and features of the present system, related maethods,
and machine-readable media will be set forth in part n the following Detailed
Description. This Summary is intended to provide non-limiting examples of the present
disclosure. It is not intended to provide an exclusive or exhaustive explanation. The
Detailed Diescription below is tnchuded 1o provide further information about the present

disclosure.

BRIEF BESCRIPTION OF DRAWINGS

[6815] Some cmbodiments are illustrated by way of example and not limitation in the

figures of the accompanying drawings.

(5]
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[8816] FIG. 1 illostrates a network diagram depicting an example system for
providing ommni-channel siate preservation, in accordance with some embodimenis;
16617]  FIG. 2 illustrates a block diagram of additional details of the example system
of FI1G. 1, in accordance with some embodiments;

[66818] FIG. 3 illustrates a network diagram depicting an example system for
providing a shopping assistant, in accordance with some embodiments;

[6819]  FIG. 4 is 2 diagram illustrating example transaction flows, in accordance with
some embodiments;

[6828] FIG, 5 is a flow diagram of an example method for omni-channel siate
preservation, i accordance with some embodiments; and

166211 FIG. 6 shows a diagrammatic representation of a machine, in the example
form of a computer system, within which a set of instructions may be executed to cause
the machine to perform any onc or more of the methodologics discussed hercin, in

accordance with some embodiments.,

DETAILED DESCRIPTION
(8622} The description that follows includes sysicms, methods, techniques,

mstruction sequences, and computing machine program products that cmbody
ilfustrative embodiments of the present subject matter. n the following description, for
purposes of explanation, numerous specific details are set forth in order to provide an
understanding of various embodiments of the invendive subject matter. However, it will
be evident 1o those skilled in the art that embodiments of the inventive subject matter
may be practiced without these specific details. In general, well-known mstruction
instances, protocols, structures, and technigues have not been shown in detail.

[6823] Example embodiments described herein provide systems and methods for
ommi-channel state preservation across different communication channels. The ability
to store user product sclections or wish Hsts in online marketplace environments is
known. Such lists can be accessed by a user when returning to the store. These do not
preserve a user’s state in an online session. Session prescrvation is an aspect distinet
from listing creation or storage per se and can be an important or desirable user feature
for content providers and merchants in on-line marketplaces, for example. The present
subject matter 15 not limited to such applications but will be described 1o this context.
Session preservation (alse termed state or status preservation in this specification) can

mmprove sales conversion rates {i.¢. converting product offerings into actual sales),

PCT/US2014/069588
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engagement windows, and other indicators used by online merchants and content
providers to track online performance.

18024} In some examples, flow chain cloments in a transaction flow are identified.
For example, if a user intends to purchasc a car in a transaction flow, a first flow chain
clement may be an online or physical search through vehicle mventories, a second flow
chain clement might be the creation of a short list, a third flow chain cloment might be
test driving a real car o, in an online environment, “building” a virtual car and arriving
at a total cost for the selection of certain options. A final flow chain element mightbe a
purchase of the vehicle which may include sub-clements or sub-steps cnabling a
purchase, such as contacting a bank or third party payment service to source funds. It
will be appreciated that many types of flows, flow chain clements, and sub-clements are
possible.

[8025] The flow chain elements are performed as the user approaches the end of a
transaction flow, such as a final purchase decision. it will be appreciated that a
tramsaction flow need not end in a purchase. ndeed, in many examples, 1t may not. For
example, some transactions may conchude with a decision (without payment of any fee)
1o join an interest group, with the user perhaps having browsed many materials as flow
chain clements in arriving at that decision. An clection to join a subscription hist, or 4
decision to wear certain clothing based on a review of weather reports, might be other
examples of flow chain elements in transaction flows. In one example, 8 final chain
clement moight be purchasing an itermn for sale in a retail store or in an onlive
marketplace. Still, other examples are possible,

18626} Transaction flows and flow chain elements {including applicable sub-
clements) can be identified in accordance with the presont subject matter, and arce
presented in such a manner 5o as to preserve a user's state in a fransaction flow in the
event a commnunication channel, used by a user to conduct the transaction, is changed. A
communication channel may be changed, for example, by moving from a mobile
communication device (a smuariphene, for example) to a desktop personal conputer. In
some examples, a user’s status in a session can be created or preserved from a fivst flow
chain element to a final chain element in a transaction flow and, thus, create a
“contimuous’ or “seamless’ session even when the session is conducted across different
devices, or on the same device, but at a later time. A user’s state can, insuch a
transaction flow, be preserved even if the user uses different commumication devices in

proceeding through the various flow chain elements in the transaction flow.

wr
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86271 In some examples, 8 user’s state in a phurality of transaction flows is
preserved. FIG. 4 of the accompanying drawings represents a plurality of transaction
flows. In this case, three exarople flows 400, 408, and 414, which may or may not be
performed in a single user session {or several sessions), are shown. Further transaction
flows are possible.

{8028 In one example flow 400, a user may be browsing for garden lights to
purchase for an upcoming dinner party. Varicus flow chain clements may be involved in
the transaction flow, such as a search flow chain clement 402, a short list creation flow
chain clement 404, and a purchase fiow chain element 406, Assuming that using a fisst
device and at a point in tirae (marked T), the user 18 80% of the way down this
transaction flow 400 having alveady passed through a number of flow chain elements
402-406 {and perhaps others, or portions thereof) along the way to the completion of the
transaction. It will be appreciated that at any given time, and on any given device, a user
may be at a different point in a transaction flow, yet still bave the ultimate geal of
concluding, on the same device or another deviee, the fransaction flow and reaching a
final flow chain clement.

16629} Referring again to FIG. 4, another fransaction flow 408 may include 2
watver review flow chain element 410, and a waiver subnission flow chain clement 412
pertaining to some forms required for a school field trip, for example. Rather than
scrofling through the fine print of a waiver release on a mobile device, a busy parent
{needing to review the waiver) may wish to take special care in reviewing the terms and
defer the review outil later that evening after work when the parent is calmly seated at a
computer screen. [t will be appreciated that many examples are possible, such as
reviewing an employment contract, or reading a book, for example. In the current
example, let us assume the busy parent is, at time T, only 5% along the watver review
transaction flow 408 when leaving work and having conducted 5% of the transaction
flow on the first device.

(80384 A third transaction flow 414 might be ordering pizza for an office lunch
Here, the busy parent in the example above may feel very comfortable in ordering the
pizza on a first mobile device and might, in fact, complete such a transaction on the
same device having already passed through the applicable selection flow chain element
416, the ordering flow chain element 418, and the delivery flow chain element 420, for

example .
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80311 As an overview, at a given point in time (Hme T for example), the user in the
above examples might be 80% of the way through a garden light transaction flow 400,
5% of the way through a waiver roview transaction flow 408, and nearly 100% (say
95% for example) of the way through a pizza order transaction flow 414, In accordance
with the present subject matter, the user’s state in each of these flows 400, 408 and 414
can be preserved across different communication channels or devices that may be
utilized by the user in completing cach of the transaction flows 400, 408, and 414,
(68321 Thus, assuming the user was at an 80% marker down the garden hght
transaction flow 400 when changing communication chaonels, the systems, methods and
media of the present subject matier allow that particular user to continue the session at
an 819 position irrespective of whether the user continues the session using another
communication device at home, or a smart screen in her vehicle, for example. Similarly,
assuming the user was at a 5% position down the waiver review transaction flow 408
when leaving work, the systems, methods and media of the present subject matter allow
that particular user to continue the session at a 69 marker irrespective of whether the
user continues the session using the same device, another communication device, or
another device or channel at an internet cafe during a cotfee break, for exanple. The
same functionality and convenience can be applied to the transaction flow 414, The
percentage positions and bar chart elements used to denote a user’s progress through the
iflustrated transaction flows are merely exemplary and are to scale. They are provided to
assist in describing the proserd subject matter in an exemplary way. It will be
appreciated that other position indicators are possible.

{8633} In other examples, and in looking at the present subject matter from the
perspective of a marketplace participand, such as a content provider or merchant, flow
chain clements which are more optimally presented on certain types of devices (or via
certain communication channels) can be identified. For example, targeted information
{(as defined herein)} can be selected for presentation in various transaction flows, or in
specific or targeted flow chain eloments, or sub-clements as desired, across difforent
communication channels. Maintaining consistency of message and preserving a user’s
engagement are example aspects that can be helpful in promoting online sales and
nfluencing user behavior, for example. Targeted information, or flow chain elements,
may in some examples be created, withheld from presentation, or presented in a
different order, time frame, or in other flow chain elements, on disparate devices, or via

afternate communication channels, for example.

~1
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(68341 In some examples, preserving a user’s state can prevent data loss and
nconvenience. The preservation of an online status in a user session can allow 3 user to
more frechy select the most appropriate device for advancing through a series of flow
chain clements in 8 transaction flow. In some examples, a variety of communication
chanmels can be used without tnconvenienee or the fear of “going backwards” in a
transaction flow when a different device is used. Various examples of transaction flows
in which the present subject matter can be useful are discussed above. Other exarples
are possible.

[8035] In one example, a user may on a bus using a mobile device to sparch for
iterns in an clectronic markeiplace using a mobile application. The user may be looking
at a view items page when she arrives at her destination and stops her engagement, exits
the bus and walks home. At home she opens her tablet device and launches a
markeiplace application. An example ommni-channel state preservation system disclosed
herein determines that it is appropriate to continue the previous "bus session mobile”
mto a "home session tablet” and restores the mobile device state on the tablet device. In
some examples, the system imitially shows the same view item page but in some
exaraples restores the navigation path stack that brought the user to the view item page.
The restored navigation path allows back buttons to be used returning the user to her
previous search results, prior user interfaces and back again to her search or refinement
user interfaces.

(8036} In another example, a user s at home and in & payment flow in an online
session when she abandons the session and moves to a vehicle, When getting into the
vehicle she is promoted with a message to "Complete your payment flow using voice
authentication?” fn response, she can complete her session in the car using a
substantially different interface paradigm.

(6637} The disclosed examples use the idea of a contimuation "session” that is
maintained between devices with different capabilitics. The examples seck to convey
that notion that 2 uscr can have g fundamental relationship with 2 business (¢.g. an
online marketplace) and not necessarily with a device or system used to access that
marketplace. Devices such as a web browser, a mobile application, a tablet application,
or audio/voice application need not limit a user’s relationship with a business in the
disclosed examples.

(8638} In some examples, consideration of a continuation session might imply that

continuing a single session is always the desirable or appropriate thing to do. There arg
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a number of factors that can help determine if this s in fact true. A time element would
be one factor. For example, one could say with some degree of cortainty that if, as in the
bus example further above, the engagement between devices 15 relatively short in time
(say, less than 15 mimites) that 1t is hikely that a continuation session would be the
appropriate thing to do. In some examples, a criticality or nature of a task might be
another factor, like completing a payment flow in car. But what about the casc wherc a
continuation session might not be the right thing to do? Say & user abandoned a session
three days ago and re-launches an application. Some exampies inchude reviewing
defined session factors (including those mentioned above) to determine in which
instances a session status should be preserved.

18633 fn some examples, the concept of more than one session is introcduced. For
simplcity we will use an example such as 3 user initiating a search, clicked on time in
the foed (i.¢. Hmited the search resuits to a defined time period), and responded 1o an
RTM message. Such high level (tier 1 events) would sigoiy the starting of a vew
session. Each session may have a phasc and strength associated with it. In the case
where it unclear that a continuation session is warranted, intent tracking streams can be
used to identify 2 user’s tutent, or a proxy for 2 user’s tutent, 1o characterize the session
accordingly. In some examples, user behavior is highly predictable based on past
behavior, and in some instances on other factors such as geo-location and time of day, or
biomeiric mnformation. An ability to track such factors across many business entities and
oniine domains enables a marketplace participant {c.g. a merchant, retail store, ot
content provider) to build an intent based profile for a specific user interaction. For
example, at a given momont in time, at a given geo-location, based on a user’s past
activitics there is a 90 percent likehihood that an engagement opportunity with the user
will be 90 seconds or less and there is a 95 percent hikelihood that they will not buy
anything. This type of data can enable the markeiplace participant to infer that in this
example the user is in an inspirational momend, perhaps at lanch looking for

distraction. Sclecting from a cue of stored "sessions” or creating a new session, one that
best meets the inspirational oritenia for the user, is provided in some examples. lnsuch a
manner, this fonctionality can bridge a gap between "situational relevance” and/or
"context coherence” and 8 concept of Thyper-personalization”™.

(6648} fn some examples, targeted miormation or other content can be presented via
a mobile device. More generally, such information may be presented via an “interface.”

An mterface can exist in many forms. For example, the interface may interact with 2

£
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user, in a functional or physical way, and may contribute and/or consume content. The
nterface may be associated with 2 device, but not necessarily so. The interface may be
mouse driven, voice driven, or touch driven, for example. An associated device might be
network enabled, but not necessarily so. The device or interface may be associated with
local or proximate processing capability. In some examples, a physical interface may be
presented by “smart” glasses {for example, Google glasses). In other embodiments, an
interface may be intangible, such as a hologram. Tn further cxamples, the intorface may
be may be 8 non-mobile surface, such as a wall, table top, or side of an apphiance. In
other examples, an interface may be provided in a kiosk, or by a surface or device mside
& motor vehicle,

16041} Targeted information or other content may include “consumable”
mformation or “non-consumable” mformation (for example, metadata). Consumable
examples can be displayed, emailed, pushed, or included in a text message. The
information may inchude tiles, social media, digital data, physical (billboard)
embodiments, audio files, conunercial art, smart advertisements, and so forth. Viewed
broadly, a “device” is any physical objeet which is capable of being a commmunication
device or can present ag interface. The device may be associated with Jocal
computational or remote computational fumctionality.

(6642} In some examples, targeted information may mclade “ad content.” Ad
conient may inchude promotional information which characterizes this information from
general content. A “‘promotion” i ad content need not be tied to commerce, payment, or
a transaction, but will usually be associated with the receipt of some kind of value. The
value could relate to a good or a service {(or hybrid of same).

16643] The presentation of the targeted information may seek to extend on-line user
“sessions.” In a multi-device world, the conventional definition of a session 18 becoming
imcreasingly inapplicable. Viewed more broadly, a session in this disclosure includes the
idea that the user is trying to achicve a particular task, with that task potentiaily spread
over multipie devices and extended time periods. The user could pick up 2 session ona
different device, or afier 3 lapse of time, and so forth, A user could have many paralle
sessions going on simultancously, for example. A scssion may include user phases, such
as a discovery phasg, an exploratory phase, a follow-up phase, and so forth, Sessions
may be assessed or tied to 4 success metric, such as a “Bid-Buy-Offer-Watch-Ask seller

guestion” (BBOWA} metric, for example.
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6844 The examples discussed above merely typify possible variations. Unless
explicitly stated otherwise, componenis and functions are optional and may be
combined or subdivided, and operations may vary in sequence or be combined or
subdivided. In the following description, for purposes of explanation, numerous
specific details are set forth to provide a thorough understanding of example
embodiments. It will be evident to one skilled in the art, however, that the present
subject matter may be practiced without these specific details.

(80451 FIG. 1 illustrates a network diagram in which embodiments of a system 100
for omui-channel state preservation may be implemented. A networked system 102
forms a network-based publication system that provides server-side functionality, via a
network 104 {(e.g., the fnternet or Wide Area Network (WAN)), to one or more clients
and devices. FIG. 1 further illustrates, for example, one or both of a web client 106
{c.g., a web browser) and a programmeatic clicnt 108 exccuting on client machines 116
and 112, In one embodiment, the system 100 comprises a marketplace system. In
another embodiment, the system 100 comprises other types of systems such as, but not
Hmited to, a social networking system, 8 matching system, an electronic commerce {e-
conunerce) system, and the fike. An e-commerce environment reay include tems listed
for sale at a brick-and-mortar retailer, an on-hne retatler, or an auction site, for example.
8846} Each of the client machines 110, 112 comprises a computing device that
inchudes at least a display (interface) and communication capabilitics with the network
104 to access the networked systers 102, The client machines 110, 112 comprise, but
are not limited fo, work stations, computers, general purpose computers, Internet
appliances, hand-held devices, wireless devices, portable devices, wearable computers,
cellular or mobile phones, portable digital assistants (P} As), sroart phones, tablets,
ultrabooks, netbooks, laptops, desktops, multi-processor systems, microprocessor-based
or programmable consumer electronics, game consoles, set-top boxes, network PCs,
mini-computers, and the like. Each of the client machines 110, 112 may connect with
the network 104 via a wired or wireless connection. For exarple, one or more portions
of the network 104 may be an ad hoc network, an intranet, an extranet, a virtual private
network (VPN}, a local area network (LAN), a wireless LAN (WLAN}, a wide arca
network (WAN), a wireless WAN {WWADN), a metropolitan arca network (MAN), a
portion of the Internet, a portion of the Public Switched Telephone Network (PSTN), 4
cellular telephone netweork, a wireless network, 3 Wi-Fi network, a Wi-Max network,

another type of network, or a combination of two or more such networks.

11

PCT/US2014/069588



i

o

(&3]

0

&

o

(¥,

WO 2015/089209 PCT/US2014/069588

80471 Each of the client machines 110, 112 melnde one or more applications (also
referred to as “apps™) such as, but not limited to, a web browser, a messaging
application, an electronic mail (email) application, an c-conunerce site application {also
referred to as a mavketplace application), and the hke. In some embodiments, if the e-
commerce site application is included in one of the clignt machines 110, 112, then the
application is configured to locally provide the user interface and at least some of the
functionalities, the application configured to conmmunicate with the networked system
102, on an as needed basis, for data and/or processing capabilities not locally available
{such as access to a database of items available for sale, to authenticate a user, to verify
& method of payment, etc.). Conversely, if the e-commerce site apphcation is not
included in one of the chient machines 110, 112, then the client machines 110, 112 may
use its web browser to access the e-commerce site {or a variant thereof) hosted on the
networked system 102, Although two client machines 110, 112 are shown in FIG. 1,
more ot less than two clicnt machines can be included in the system 100,

80481 An Application Program Interface (AP1) server 114 and a web server 116 are
coupled to, and provide programmatic and web imterfaces respectively to, one or more
application servers 118, The application servers 118 host one or more marketplace
applications 120, payment applhications 122, and state preservation applications 123,
The application servers 118 are, in turn, shown to be coupled to one or more database
servers 124 that facilitate access to one or more databases 126.

80494 The marketplace applications 120 may provide a number of e-commerce
functions and services to users that access the networked system 102, E-commerce
functions/services may include a number of publisher functions and services (e.g.,
search, listing, content viewing, payment, ctc.). For example, the marketplace
applications 120 may provide a number of services and functions to users for hsting
goods and/or services, offers for goods and/or services for sale, searching for goods and
services, facilitating fransactions, and reviewing and providing feedback about
transactions and associated users. Additionally, the marketplace applications 120 may
track and store data and metadata relating to listings, transactions, and user interactions.
In some embodiments, the marketplace applications 120 may publish or otherwise
provide access to content items stored in the application servers 118 or databases 126
accessible to the application servers 118 and/or the database servers 124, The payment
applications 122 may, likewise, provide a number of payment services and functions to

users. The payment applications 122 may allow users to accumulate valoe {e.g., ina
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commercial currency, such as the U.S. dollar, or a proprietary currency, such as
"noints”) in accounts, and then later to redeem the accumulated value for products or
iterns {c.g., goods or services) that are made available via the marketplace applications
120. While the marketplace, payment and state preservation applications 120, 122, and
123 are shown in FIG. 1 to form part of the networked system 102, it will be
appreciated that, in aliernative embodiments, the payment applications 122 may form
part of a payment service that is separate and distinet from the networked system 102,
In other embodiments, the payment applications 122 may be omitted from the system
100. In some crbodiments, at least a portion of the marketplace applications 120 or the
state preservation applications 123 may be provided on the clicnt machines 110 and/or
112

RIS Farther, while the system 160 shown in FEG. 1 employs client-server
architecture, embodiments of the present disclosure are not limited to such architecture,
and may equally well find application in, for example, 2 distributed or peer-to-pecr
architecture system. The various marketplace, payment, and state preservation
applications 120, 122 and 123 may also be implemented as standalone software
prograras which do not vecessarily have networking capabilities.

18651} The web chent 106 accesses the various marketplace, payment, and state
preservation applications 120, 122, and 123 via the web nterface supported by the web
server 116, Similarly, the programmatic client 10¥ accesses the various services and
functions provided by the marketplace, payment, and state preservation applications
120, 122, and 123 via the programmatic interface provided by the AP server 114, The
programmatic client 108 may, for example, be a sclier application {¢.g., the TurboLister
application developed by eBay inc., of San Jose, California) to enable seliers to author
and manage listings on the networked system 1072 in an off-hne manner, and to perform
batch-mode commumications between the programmatic chient 108 and the networked
system 102,

(B80S FIG. 1 also illustrates a third party application 128, executing on a third
party server machine 130, as having programymatic access to the networked system 102
via the programmuatic interface provided by the API server 114, For example, the third
party application 128 may, utilizing information retrigved from the networked system
102, support one or more features or functions on a website hosted by the third party.

The third party website may, for example, provide one or more promotional,
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marketplace, or payment functions that are supported by the relevant applications of the
networked system 102,

1BG53] FIG. 2 illustrates a block diagram showing components provided within the
networked system 102, according o some embodiments. The networked system 102
may be hosted on dedicated or shared server machines (not shown) that are
communicatively coupled to enable commwnications between server machings. The
components themselves are conmmunicatively coupled {c.g., via appropriate interfaces)
to each other and to various data sources, so as to allow information to be passed
between the applications or 5o as to allow the applications to share and access common
data. Furthermore, the components may access one ot maore databases 126 via the
database servers 124,

(8654} The networked system 102 may provide a number of publishing, listing,
and/or price-sctting mechanisms wherehy a seller (also referred to as a first user) may
kst {or publish information concerning) goods or services for sale or barter, a buyer
{also referred to as a second user) can express intercst in or indicate a desire to purchase
or barter such goods or services, and a transaction {(such as a trade) may be completed
pertaining to the goods or services, To this end, the networked systers 102 may
comprise at least one publication engine 202 and one or more selling engines 204, The
publication engine 202 may publish information, such as item listings or product
description pages, on the networked systerm 102, In some embodiments, the selling
engines 204 may comprise one or more tixed-price ongines that support fixed-price
Hsting and price setting mechanisms and one or more auction engines that support
auction-format listing and price setting mechanisms {(e.g., English, Dutch, Chinese,
Double, Reverse auctions, ete.). The various auction engines may also provide a
number of features m support of these auction-format listings, such as a reserve price
feature whereby a seller may specify a reserve price in connection with a histing, and a
proxy-bidding feature whereby a bidder may invoke automated proxy bidding. The
sclling engines 204 may further comprise one or more deal engines that support
merchant-generated offers for products and services.

[B055] A listing engine 206 allows sellers to conveniently author listings of items or
authors to write publications or other content. In one embodiment, the listings pertain to
goods or services that a user (e.g., a seller) wishes to transact via the networked system
102, Insome embodiments, the Hstings may be an offer, deal, coupon, or discount for

the good or service. Each good or service is associated with a particolar catogory. The
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Hsting engine 206 may receive Hsting data, such as title, description, and aspect
name/value pairs. Furthermore, cach listing for a good or service may be assigned an
itern identifier. In other embodinments, a user may create a listing that is an
advertisement or other form of information publication. The Hsting information may
then be stored to one or more storage devices coupled to the networked system 102
{c.g., databascs 126}, Listings also may cormprise product description pages that display
a product and formation {e.g., product title, specifications, and reviews) associated
with the product. In some embodiments, the product deseription page may inclide an
aggregation of item fistings that correspond to the product described on the produoct
description page.

8456] The listing engine 206 may also allow buyers o convendently author histings
or requests for ttems desired 1o be purchased. In some embodiments, the listings may
pertain to goods or services that a user {e.g., a buyer) wishes 1o transact via the
networked system 102, Each good or service is associated with @ particular category.
The listing engine 206 may receive as much or as Hittle listing data, sach as title,
description, and aspect name/valae pairs, that the bayer s aware of about the reqoested
itern. In some embodiments, the listing engine 206 may parse the buyer’s submitied
itemn mformation and may complete incomplete portions of the histing. For example, if
the buyer provides a brief description of a requested item, the listing engine 206 may
parse the description, extract key terms and use those terms to make a determination of
the identity of the ttom. Using the determined ttem identity, the listing engine 206 may
retrieve additional item details for inclusion in the buyer itom request. In some
embodiments, the listing cngioe 206 may assign an item identifier to cach listing fora
good or service.

18657} In some embodiments, the Hsting engine 206 allows sellers to generate offers
for discounts on products or services. The listing engine 206 may receive listing data,
such as the product or service being offered, a price and/or discount for the product or
service, a time period for which the offer is valid, and so forth. fn some embodiments,
the listing engine 206 permits seilers to genevate offers from the sellers’ mobile devices.
The generated offers may be uploaded to the networked system 102 for storage and
tracking.

16638] Searching the networked system 102 is facilitated by a secarching engine 208,
For example, the scarching engine 208 cnables keyword quernies of listings published via

the networked system 102, In example embodiments, the searching engine 208 reccives
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the keyword queries from a device of a user and conducts a review of the storage device
storing the listing information. The review will enable the compilation of a result set of
fistings that may be sorted and returned te the client device (e.g., chient machine 110,
112} of the user. The scarching engine 208 may record the query (e.g., keywords) and
any subscquent user actions and behaviors {(e.g., navigations).

[80¢59] The scarching engine 208 also may perform a scarch based on the location of
the user. A user may access the searching engine 208 via a mobile device and generate
a search query. Using the search query and the user’s location, the searching engine 208
may return relevant search results for products, services, offors, auctions, and so forth to
the user. The searching engine 208 may identify relevant scarch resulis, both ina list
form and graphically on a map. Selection of a graphical indicator on the map may
provide additional details regarding the selected search result. In some embodiments,
the user may specify, as part of the search query, a radius or distance from the user’s
curront location o luwit scarch results. The scarching engine 208 also may perform a
search based on an image. The image may be taken from a camera or imaging
component of a client device or may be accessed from storage.

18660} In a further example, 2 navigation engine 210 allows users to navigate
through various categories, catalogs, or mventory data stractures according to which
Hstings may be classified within the networked system 1062, For example, the
navigation engine 2190 allows a user fo successively navigate down a category tree
comprising a hierarchy of categories (e.g., the category tree structure) until a particular
set of listings s reached. Various other navigation applications within the navigation
engine 210 may be provided to supplement the searching and browsing applications.
The navigation engine 210 may record the various user actions (e.g., clicks) performed
by the user in order to navigate down the category tree.

[8¢61] In some embodiments, a state preservation module 212 is configored to
identify a phurality of flow chain clements in a transaction flow of a user session, and
cause the presentation of a first flow chain clement in the transaction flow in an
mterface of a first user device (for example, the chient machine 110}, The state
preservation modole 212 s also configored to cause the presentation of a second flow
chain clement in the transaction flow in an nterface of a second wser dovice (for
example, the chient machine 112}, The state preservation module 212 preserves a state of
the user in the scesion when causing the presentation of the second flow chain element

in the second user device.
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(#0627  In some examples, the first and second flow chain clements in the transaction
flow arc time-contiguous clements in the transaction flow, and an end of the first flow
chain clement may be based on a position of the user in the session when the user leaves
the first user device. In some examples, a status of the user at a beginning of the second
flow chain element caused to be presented in the interface of the second user device is
based on g status of the user in the first flow chain clement of the transaction flow.
[6863]  In some cxamples, the state preservation module 2172 is configured to detect 2
user action on the first or second user deviee and cause the presentation of the second
flow chain clement in the interface of the second user device in response to the detection
of the user action. In some examples, the state preservation module 212 is further
contigured to identify a statas of the user in each of a plurality of sessions performed on
the first user device, and cause the presentation of a sccond flow chain element in the
nterface of the second user device based on the identified status.

[6864] In some cxamples, the state preservation module 212 is further configured to
detect an identity or characteristic of the first or second user device, and configure the
content, timing, or presentation of the first or second flow chain clement based on the
idertified identity or characteristic.

6665] It 1s contemplated that the state preservation module 212 may be firther
configured to provide or perform any of the other features, functions, or operations
disciosed below. Additional modules and engines associated with the networked systom
1072 are described hercin in further detail. It should be appreciated that modules or
engines may embody various aspects of the details described below.

[8866] FIG. 3 is a block diagram of a notworked system 300 configured o handle
processes, such as those described herein, in accordance with some embodiments. The
system 300 includes a client device 310, a merchant device (e.g., server) 340, and a
payment provider server 370 in communication over a network 360, The payment
provider server 370 may be maintained by a service or payment provider, such as Pay
Fal, Inc. or eBay, Inc. of San Jose, CA. A user 305, such as a consumer, may utilize
chient device 310 to make a purchase transaction facilitated by the payment provider
server 370, with one or more merchants.

1868671 The chient device 310, merchant device 340, and payment provider server
370 may each include one or more processors, memories, and other appropriate
components for executing instructions, such as program code and/or data stored on one

or more computer readable medivis to implement the various applications, data, and
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steps described herein. For example, such instructions may be stored in one or more
computer readable media such as memories or data storage devices interpal and/or
external fo various compounerds of the networked system 300, and/or accessible over the
network 360

[8G68] The network 360 may be implemented as a single network or a combination
of multiple networks. For example, in various embaodiments, the network 360 may
include the Infernet or one or more intrancts, landline networks, wireless networks,
and/or other appropriate types of networks.

[6869] The chient device 310 may be implemented using any appropriate hardware
and software configured for wired and/or wireless conmnurdcation over the network 360,
For example, in one embodiment, the user or client device may be implemented as a
personal computer (PC), a smart phone, personal digital assistant (PDA), laptop
compuict, and/or other types of computing devices capable of transmitting and/or
receiving data, such as an iPad™ from Apple™.

876 The chent device 310 may include one or more browser applications 315
which may be used, for example, to provide a convenient interface to permit user the
3065 10 browse information available over the network 360, For example, o one
embodiment, the browser application 315 may be implemented as a web browser
configured to view information available over the Internet or access a website of the
payment provider. The client device 310 may also inclade one or more toolbar
applications 320 which may be used, for example, to provide client-side processing for
performing desired tasks in response to operations selected by the user 305, In some
embodiments, the toolbar application 320 may display a user interface in connection
with the browser apphication 315,

16671] The chient device 310 may firrther fnclude other applications 335 as may be
desired in particular embodiments to provide desired features to the client device 310.
For example, the other applications 335 may inchude security applications for
implementing client-side security features, progranunatic clicnt applications for
mierfacing with appropriate application programming interfaces (APIs) over the
network 360, or other types of applications. The other applications 333 may also
nclude email, texting, voice and IM applications that allow the user 305 1o send and
recetve emails, calls, texts, and other notifications through the network 360, The client
device 310 may include one or more user identifiers 330 which may be implemented,

for example, as operating system registry entries, cookies associated with the browser
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application 315, identifiers associated with hardware of client device 310, or other
appropriate identifiers, such as used for payment/user/device authentication or
identification. In some embodiments, the user wentifier 330 may be used by a payment
service provider to associate the user 305 with a particular account maintained by the
payment provider. A communications application 325, with associated interfaces,
enables the client device 310 to communicate within the networked system 300

(8072 The merchant device 340 may be maintained, for example, by a merchant or
seller offering various items, products and/or services through an online site or app.
Generally, the merchant device 340 may be maintained by anyone or any entity that
receives mouney, which inchudes charities as well as retailers and restaurants. The
merchant deviee 340 may include a database 345 identifying available products and/or
services (g.g., collectively referred to as items), which may be made available for
viewing and purchase by the user 305. The merchant device 340 may also include a
marketplace application 350 which may be configured to serve fnformation over the
network 360 to the browser application 315 of the client device 310 and/or the payment
provider server 370. In one embodiment, the user 305 may nteract with the
marketplace application 350 to view various items availabie for purchase from the
merchant,

18673} The merchant device 340 may also melude a checkout application 35S which
may be configured to facilitate the purchase by the user 305 of goods o1 services
identified by the marketplace application 350. The checkout application 3535 may be
configured to accopt payment information from or on behalf of the user 305 through the
payment provider server 370 over the network 360. For example, the checkout
application 335 may receive and process a payment confumation from the payment
provider server 370, as well as transmit transaction information to the payment provider
and receive information from the payment provider (e.g., a transaction ID). The
checkout application 355 may also be configured to accept one or more different
funding sources for payment.

80741 The payment provider server 370 may be maintained, for example, by an
online service provider, which may provide payment between the user 305 and the
operator of the merchant device 340. 1In this regard, the payment provider server 370
meludes one or more payment applications 375, which may be configured to interact

with the client device 310 and the merchant device 340 over the network 360 to
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facilitate the purchase of goods or services by the user 305 of the client device 310 Jas
well as search merchant offerings and prices as discussed above.

1B675] The payment provider server 370 may also maintain a plurality of user
accoumnts 380, cach of which may include account information 383 associated with
individeal users. For example, account information 385 may inchude private financial
information of users of devices, such as account numbers, passwords, device identifiers,
user names, phone numbers, credit card information, bank information, or other
financial information which may be used to facilitate online transactions by the vser
305, Account information 385 may alse include information associated with the
payment process described herein. Beneficially, the payment application 375 may be
configured to interact with merchant device 340 on behalf of user 305 during a
transaction with checkout application 355 to handle payments.

{8476} A transaction processing application 390, which may be part of or separate
from the payment application 375, may be configured to receive information from a
chient device 310 and/or merchant device 340 for processing and storage in a payment
database 395 as deseribed above. The transaction processing apphication 390 may
melude one or more applications to process information from the user 305 and/or the
merchant for processing a transaction from the client device 310 as described herein. As
such, the transaction processing application 390 may store details of a transaction or
from an email and asscciate the details accordingly for individual osers. The payment
application 375 may be further configured to determine the existence of and to manage
accounts for the user 305, as well as create new accounts if needed, such as the set-up,
management, and the provision of various services as described herein.

18677} FIG. 5 is a flowchart ilustrating a method 500, in accordance with some
embodiments. The operations of the method SO0 may be performed by the client
machine 11{, client machine 112, and/or 2 server inchuded in the networked system 102
{c.g., APl server 114, web server 116, or application servers 118). The operations may
be performed by medules {e.g., state preservation module 212). The various operations
of the method 500 may be performed in different order and the method 500 may mclode
only some of the operations described below.

{678} The method 500 may comprise: at operation 512, identifying a plurality of
flow chain clements n a transaction flow of a user session; at operation S14, causing
the presentation of a first flow chain clement in the transaction flow in an nterface of a

first user device; at operation 516, causing the presentation of a second flow chain
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element in the transaction flow in an interface of a second user device; and at operation
518, preserving a state of the user in the session when causing the presentation of the
second flow chain clement in the second user device.

186791 fn some examples of the method 500, the first and second flow chain
clements in the transaction flow are time-contigoous elements in the transaction flow
and an end of the first flow chain clement is based on a position of the user in the
session when the user leaves the first user device. Further in some examples, a status of
the user at 8 beginning of the second flow chain element caused to be presented in the
nterface of the second user device is bascd on a status of the user in the first flow chain
clement of the wansaction flow.

LRI In some examples, the method SO0 may further comprise, at operation 5320,
detecting 8 user action on the first or second user device, and causing the presentation of
the second flow chain element in the interface of the second user device in regponse o
the detection of the user action.

{8081 In some examples, the method 500 may further comprise, at operation 522,
dentifying a status of the user in cach of a plurality of sessions performed on the first
user device, and causing the preserdation of a second flow chain element in the interface
of the second user device based on the 1dentified status.

(6682} In some examples, the method SO0 may further comprise, at operation 524,
detecting an identity or characteristic of the first or second user device, and configuring
the content, timing, or presentation of the first or sccond flow chain clement based on
the identified identity or characteristic.

16083] 1t is contemplated that any of the features and/or embodiments of the
methods, systems and media discussed herein may be combined or incorporated into any
of the other features and/or embodiments.

(8684} Certain embodiments are described herein as including logic or a mumber of
components, modules, or mechanisms. Modules may constitute either software modules
{e.g., code embodied on a machine-readable medium or in a ransmission signal) or
hardware modules. A hardware module 1s a tangible umit capable of performing certain
operations and may be configored or arranged in a certain manner. In example
embodiments, one or more computer systems (¢.2., a standalone, client, or server
computer system) or one or more hardware modules of a computer system (e.g., 8

processor or a group of processors) may be configured by software {e.g., an application
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or application portion) as a hardware module that operates {o perform certain operations
as described herein.

[8085] In various embodiments, a hardware module may be implemented
mechanically or electronically. For example, a hardware module may comprise
dedicated circuitry or logic that is permanently configured (e.g., as a special-purpose
processor, such as a ficld programmable gate array (FPGA) or an application-specific
integrated circuit (ASIC)) to perform certain operations. A hardware module may also
comprise programmable logic or circeitry {e.g., as encompassed within a gencral-
purpose processor or other programmable processor) that is temporarily configured by
seftware to perform cerfain operations. [t will be appreciated that the decision to
implement a hardware module mechanically, in dedicated and permanently configured
circuitry, or in temporarily configured circuitry (e.g., configured by software), may be
driven by cost and time considerations.

[G0R6] Accordingly, the torm “hardware module™ should be understood to
encompass a tangible entity, be that an entity that is physically constructed, permanently
configured (e.g., hardwired) or temporarily configured (e.g., programmed} {0 operate in
& corfain manner and/or to perform certain operations described herein. Considering
embodiments in which hardware modules are temporarily configured (e.g.,
programmed), cach of the hardware modules need not be configured or instantiated at
any ong instance in time. For example, where the hardware modales comprisc a
general-purpose processor configured using software, the general-purpose processor
may be configured as respectively different hardware modules at different times.
Software may, accordingly, configure a processor, for example, to constitute a particular
hardware module at one instance of time and to constitute a ditferent hardware module
at a different instance of time.

(66871 Hardware modules can provide information to, and receive information from,
other hardware modules. Accordingly, the described bardware modules may be
regarded as being communicatively coupled. Where sultiples of such hardware
modules exist contermporaneously, commmunications may be achieved through signal
transmissions {e.g., over appropriate circuits and buses) that connect the hardware
modules. Tn cmbodimenis in which neltiple hardware modules are configured or
instantiated at different times, commumications between such hardware modules may be
achieved, for example, through the storage and retrieval of information in memory

structures to which the muitiple hardware modules have access. For example, one
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hardware module may perform an operation and store the output of that operation in a
memory device to which it is communicatively coupled. A further hardware module
may then, at a later time, access the memory device to retriove and process the stored
output. Hardware modules may also mitiate communications with input or output
devices and can operate on a resource (e.g., a collection of information).

[B08E] The various operations of example methods described hercin may be
performed, at least partially, by one or more processors that are temporarily configured
{e.g., by software) or permanently configured to perform the relevant operations.
Whether temporarily or permanently configured, such processors may constituie
processor-implemented modules that operate to perform one or more operations or
functions. The modules referred to herein may, in some example embodiments,
comprise processor-implemented modules.

[8389] Stmilarly, the methods described herein may be at least partially processor-
implemented. For exarople, at least some of the operations of a method may be
performed by one or more processors of processor-implemented moduldes. The
performance of certain of the operations may be distributed among the one or more
processors, not ounly residing within a single machine, but deployed across a number of
machines. [n some example embodiments, the processor or processors may be located
in a single location (e.g., within a home environment, an office enviromment or as a
server farm}, while in other embodiments the processors may be disiributed across a
number of lecations.

80961 The one or more processors may also operate to support performance of the
relevant operations in a “cloud computing” environment or as a “software as a service”
(SaaS). For cxample, at least some of the operations may be performed by a group of
computers (as examples of machines inclading processors), these operations being
accessible via a network {e.g., the network 104 of FIG 1) and via one or more
appropriate interfaces {(e.g., APls).

(8091 Example embodiments may be Uaplemented in digital electronic civeuitry, or
m computer hardware, firmware, software, or in combinations of them. Example
embodiments may be implemented using a computer program product {(2.g., a computer
program tangibly embodied in an information carrier, ¢.g., in 2 machine-readable
medium for execution by, or to control the operation of, data processing apparatus, e.g.,

N

a programmable processor, a computer, or multiple computers).
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80921 A computer program can be written in any form of progranmuming language,
mncluding compiled or interpreted languages, and it can be deployved in any form,
meluding as a stand-alone program or as a module, subrouting, or other unit suitable for
use in a computing environment. A computer program can be deployed to be executed
on one computer or on nthtiple computers, at one site or distributed across multiple
sites and imterconnected by a conumunication network.

{8093} In example embodiments, operations may be performed by one or more
programmable processors executing a computer program to perform functions by
operating on input data and generating output. Method operations can also be
performed by, and apparatus of example embodiments may be jnplemented as, special
mrpose logic circuitry {e.g., a FPGA or an ASIC).

(8654} A computing system can include clients and servers, A client and server are
generally remote from cach other and typically interact through a communication
network. The relationship of chient and server arises by virtue of computer programs
running on the respective computers and having a clent-server relationship to cach
other. In embodiments deploying a programmable computing system, it will be
appreciated that both hardware and software architectures merit counsideration.
Specifically, it will be appreciated that the choice of whether to implement certain
fumctionality in permanently configured hardware {(e.g., an ASIC), in temporarily
configured hardware {¢.g., a combination of softwarce and a programmable processor), or
in a combination of permanently and temporarily configured bardware may be a design
choice. Below, are set out hardware (e.g., machine) and software architectures that may
be deployed in varicus example embodiments.

18095] FIG. 6 is a block diagram of a machine, in the example form of a computer
system 600, within which instractions 624 for causing the machine to perform any one
or more of the methodologies discossed herein may be executed. In akiernative
embodiments, the machine operates as a standalone device or may be connecied (e.g.,
networked) to other machines. In 2 networked deployment, the machine may operate in
the capacity of a server or a client machine in a server-client network environment, or as
a peer machine in a peer-to-peer (or distributed) network environment. The machine
may be a personal computer (PC), a tablet PC, a set-top box (STB), a Personal Digital
Assistant {PDA), 8 celhidar telephone, & web appliance, a network router, switch or
bridge, or any machine capable of executing instructions 624 (sequential or otherwise)

that specify actions to be taken by that machine. Further, while only a single machine is
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illustrated, the term “machine” shall also be taken to include any collection of machines
that, individually or jointly, cxecuie a set {(or nwiltiple sets) of instructions 624 to
perform any one or more of the methodologies discussed herein.

[8496] The example computer system 600 includes a processor 602 (e.g., a central
processing unit {CPU), a graphics processing vnit (GPU) or both), a main memory 604
and a static memory 606, which communicate with cach other via a bus 608, The
compuicer systern 6500 roay further tnchude a video display unit 610 {c.g., a liquid crystal
display (LCD) or a cathode ray tube (CRT)). The computer system 600 also nclades an
alphanumeric input device 612 {e.g., a keyboard), a user interface (U} navigation (or
cursor condrol) device 614 (e.g., a mouse), a disk drive urit 616, a signal generation
device 618 {e.g., a speaker) and a network interface device 620.

(66971 The disk drive unit 616 includes a machine-readable medium 622 on which
is stored one or more sets of data structures and instructions 624 (c.g., softwarg)
erabodying or utilized by any one or more of the methodelogies or functions described
herein. The mstructions 624 may also reside, completely or at least partially, within the
main memory 604 and/or within the processor 602 during execution thereof by the
computer system 600, the main memory 604 and the processor 602 also constituting
machine-readable media 622. The instructions 624 may also reside, completely or at
least partially, within the static memory 606.

(8698} While the machine-readable medium 622 is shown in an example
erabodiment to be 2 single medium, the term "machive-readable medium” may nclude a
single medium or multiple media {e.g., a centralized or distributed database, and/or
associsted caches and servers) that store the one or more instructions 624 or data
structures. The term "machine-readable medivm” shall also be taken to include any
tangible mediom that is capable of storing, encoding or carrying instractions 624 for
execution by the machine, and that cause the machine to perform any one or more of the
methodologics of the present embodiments, or that is capable of stering, encoding or
carrying data structures utilized by or associated with such instructions 624, The torm
"machine-readable medium” shall, accordingly, be taken to include, but not be limited
to, solid-state memories, and optical and magnetic media. Specific examples of
machine-readable media include non-volatiic memory, including by way of cxample,
semiconductor memory devices {e.g., Erasable Programmable Read-Only Memory
{(EPROM), Electrically Erasable Programmable Read-Only Memory (EEPROM), and

flash memory devices; magnetic disks, such as internal bard disks and removable disks;
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magneto-optical disks; and compact disc-read-only memory {CD-ROM} and digital
versatile disc {or digital video disc) read-only memory (DVD-ROM) disks.

16099} The instructions 624 may further be transmitted or received over a
communications network 626 using a transnussion medium. The instructions 624 may
be transmitted using the network nterface device 620 and any one of a nomber of well-
known transfer protocols {e.g., HTTP). Examples of communication networks 626
include a LAN, a WAN, the Internet, mobile telephone networks, POTS networks, and
wireless data networks {e.g., WiFi and WiMax networks). The term "ransmission
medium"” shafl be taken to include any intangible medium capable of storing, encoding,
or carrying instructions 624 for execution by the machine, and includes digital or analeg
communications signals or other intangible media to facilitate communication of such
software.

[861868]  Although an embodiment has been described with reference to specific
exanmple embodiments, it will be evident that various modifications and changes may be
made to these embodiments without departing from the broader scope of the present
disclosure. Accordingly, the specification and drawings are to be regarded in an
itusteative rather thao a restrictive sense. The accompanying drawings that form a part
hereof show, by way of illustration, and not of Houtation, specific embodiments in
which the sebject matter may be practiced. The embodiments illustrated are described
in sufficient detail to enable those skilled in the art o practice the teachings disclosed
herein. Other crobodiments may be utilized and derived therefrom, such that structural
and logical substitutions and changes may be made without departing from the scope of
this disclosure. This Detailed Description, therefore, is not to be taken in a Hmiting
sense, and the scope of various embodinents is defined only by the appended claims,
along with the full range of equivalents to which such claims are entitled.

[80181]  Such embodiments of the inventive subject matter may be referred to hergin,
individually and/or collectively, by the tevm “invention” merely for convenience and
without infending to veluntardly lunit the scope of this application to any single
mvention or inventive concept if more than one is, in fact, disclosed. Thus, alihough
specific embodiments have been illusirated and described herein, it should be
appreciated that any arrangement calculated to achicve the same purpose may be
substituted for the specific embodiments shown, This diselosure 18 intended to cover

any and all adaptations or vartations of varioos embodiments. Combinations of the
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above embodiments and other embodiments not specifically described herein, will be

apparcnt to those of skill i the art upon reviewing the above description.

EXAMPLES

[668182] A system comprising a memory; and an ommi-channel state preservation
moduele executing on at least one computer processor to idemtify a plurality of flow
chain ¢lements in a fransaction flow of a user session; cause a presentation of a first
flow chain element in the transaction flow in an interface of a first user device; cause a
presentation of a second flow chain clement in the transaction flow in an interface of a
second user deviee; and preserve a state of a user in the session when causing the
presentation of the second tlow chain clement in the second user device.

661837 2 The system of example 1, wherein the first and second flow chain
clements in the transaction flow are time-contiguous elements in the fransaction flow
and wherein an end of the first flow chain eloment is based on a position of the user in
the session when the user leaves the first user device.

60164] 3. The system of example 1, wherein a status of the user at a
beginning of the second flow chain element caused to be presented in the interface of
the second user device is based on a status of the user in the first flow chain element of
the transaction flow.

[Bei6s] 4 The system of example 1, wherein the omni-channel state
preservation module is further to detect a user action on the first or second user device;
and caose the presentation of the second flow chain clement i the interface of the
second user device in response 1o a detection of a user action.

186186] 5. The systern of example 1, wherein the omni-channel state
preservation module is further to identify a status of the user n each of a plurality of
sessions performed on the first user device; and cause a presentation of a second flow
chain clement in the interface of the sccond user device based on the identified status.
[80187] 6. The system of example 1, wherein the omui-channel state
prescrvation modale is further to detect an identity or characteristic of the first or
second user device; and configure content, timing, or presentation of the first or second
flow chain clement based on the identified identity or characteristic.

igg188] 7. A method comprising identifying a plurality of flow chain elements
in a transaction flow of a user session; causing a presentation of a first flow chain

clement in the transaction flow in an interface of g first user device; causing a
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presentation of a second flow chain clement in the transaction flow in an interface of 2
second user device; and preserving a state of a user in the session when causing the
presentation of the second tlow cham clement in the second user device.

[86188) 3, The method of example 7, wherein the first and second flow chain
clements in the transaction flow are time-contigaous elements in the transaction flow
and wherein an end of the first flow chain element is based on a position of the user in
the session when the user leaves the first user device.

[6813¢] 9. The method of example 7, wherein a status of the aserata
beginning of the second flow chain element caused to be presented in the interface of
the sccond user device 18 based on a status of the user in the tirst flow chain element of
the transaction flow.

[g¢1i1y] 10 The method of example 7, further comprising detecting a user
action on the first or second user device; and causing the prosentation of the second flow
chain ¢clement in the interface of the second user device in response to the detection of
the user action.

o1z 11 The method of example 7, further comprising identifying a status of
the user in cach of a plurality of sessions performed on the first user device; and causing
the presentation of a second flow chain element in the interface of the sccond user
device based on the identificd status.

[@¢i13y] 12, The method of example 7, further comprising detecting an identity
or characteristic of the first or second user device, and configuring content, timing, or
presentation of the first or second flow chain element based on the identified identity or
characteristic,

86114 13, A machine-readable medium for storing instructions which, when
executed by a machine, cause the machine to perform operations comprising identifying
a plurality of flow chain elements in a transaction flow of a user session; causing a
presentation of a first flow chain clement in the transaction flow in an inferface of a first
user device; causing a presentation of a second flow chain cloment in the transaction
flow in an interface of a second user device; and preserving a state of a user in the
session when causing the presentation of the second flow chain element in the second
user device.

86115) 14 The machine readable medium of example 13, wherein the first and

second flow chain elements are time-contiguous elements in the transaction flow and
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wherein an end of the first flow chain element is based on a position of the user in the
session when the user leaves the first user device.

B6116] 15, The machine readable medium of example 13, wherein a status of
the user at a beginming of the second flow chain element caused to be presented in the
interface of the second user device 1s based on a status of the user o the first flow chain
ciement of the transaction flow,

[g8ii7] 16, The machine readable medium of example 13, wherein the
operations further comprise detecting a user action on the first or second user device;
and causing the presentation of the second flow chain element in the interface of the
second user device in response to the detection of the user action.

B6118) 17, The machine readable medium of example 13, wherein the
operations further comprise identifying a status of the vser in cach of a plurality of
sessions performed on the first user device; and causing the presentation of a sccond
flow chain element in the interface of the second user device based on the identified
status.

#8119y 8. The machine readable medium of example 13, wherein the
operations further comprise detecting an identity or characteristic of the first or second
user device; and configuring content, timing, or presentation of the first or second flow
chain element based on the identified 1dentity or characteristic.

[68128] The above detailed description inchades references to the accompanying
drawings, which form a part of the detailed description. The drawings show, by way of
ilustration, specific embodiments in which the invention can be practiced. These
embodiments are aiso reforred to herein as “examples”, some of which are Hsted just
above. Such exanples can include elements in addition 1o those shown or deseribed.
However, the present inventors also contemplate examples in which only those elements
shown or described are provided. Moreover, the present inventors also contemplate
examples using any combination or permutation of those elements shown or described
{or one or more aspects thereof), either with respect to 2 particular example (or one oy
more aspects thereof), or with respect to other examples {or one or more aspects thereof)

shown or described herein.

249
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CLAIMS

What is claimed is:

5 1L A gystem comprising:

4 MomMory,; and

an omni-channel state preservation module executing on at least one computer

10 Processor to:

identity a plurality of flow chain elements in a transaction tlow of a user

Sess10n;

cause a presentation of a first flow chain clement in the ransaction flow
15 in an interface of a first user device;

cause a presentation of a second flow chain clement in the transaction

flow in an interface of a second user device; and

preserve a state of & user in the session when causing the presentation of

the second flow chain element in the second user device.

2. The system of claim 1, wherein the first and second flow chain elements in the
transaction flow are time-contiguous clements in the transaction flow and wherein ag
end of the first flow chain clement is based on a position of the user in the session when
the user leaves the first user device.

25
3. The systern of claim 1, wherein a status of the user at a beginning of the second
flow chain element caused to be presented in the interface of the second user device is

based on a status of the user in the first flow chain element of the transaction flow.

34
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4. The system of elaim 1, wherein the omni-channel state preservation module is
further to:
detect a user action on the first or second user device; and

cause the presentation of the second flow chain clement n the nterface

3 of the second user device in response to a detection of a user action.
5, The system of claim 1, wherein the omni-channel state preservation module is
further to:
identify a status of the user in cach of a plurality of scssions performed
16 on the first user device; and
cause a presentation of a second flow chain clement in the interface of
the second user device based on the identified status.
15 6. The system of claim 1, wherein the ommni-channel state preservation module is
further to:
detect an identity or characteristic of the fivst or second user device;
and
20

configure content, timing, or prosentation of the first or second flow

chain element based on the identified identity or characteristic.
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4

A method comprising:

identifying a phurality of flow chain clements in a transaction flow of a

user session;

causing a presentation of a first flow chain clement in the transaction

flow 1 an interface of a first user device;

causing a prescntation of a second flow chain clement in the transaction

flow 1n an interface of a second user device; and

preserving a state of a user in the session when causing the presentation

of the second flow chain element in the second user device.

8. The method of ¢laim 7, wherein the first and second flow chain elements in the
transaction flow are time-contiguous clements in the transaction flow and wherein an
end of the first flow chain clement is based on a position of the user in the session when

the user leaves the first user device.
9. The method of claim 7, wherein a status of the user at a beginning of the second
flow chain element caused to be presented io the imterface of the second user device is
based on a status of the aser in the first {low chain ¢lement of the transaction flow.
14, The method of claim 7, further comprising:

detecting a user action on the first or second user device; and

causing the presentation of the second flow chain clement in the

interface of the second user device in response to the detection of the

user action.

5]
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11 The method of ¢laim 7, further comprising:

identifying a status of the user in cach of a plurality of sessions

performed on the first user device; and

(&3]

causing the presentation of a second flow chain clement in the interface

of the sccond user device based on the identified status,

12. The method of claim 7, further comprising:
10
detecting an identity or characteristic of the first or second user device,
and
configuring content, timing, or presentation of the first or second flow
chain clement based on the identified identity or characteristic.
13, A machinc-readable medium for storing instructions which, when exccuted by a
machine, cause the machine to perform operations comprising:
identifving a plurality of flow chain elements in a transaction flow of a
yser session;
20 causing a presentation of a first flow chain ciement in the transaction
flow 1 an interface of a first user device;
causing a presentation of a second flow chain element in the transaction
flow in an interface of a sccond user device; and
preserving a state of a user in the session when causing the presentation

of the second flow chain element n the second user device.

N2
Loy

i4. The machine readable medivm of claim 13, wherein the first and second flow
chain elements are time-contiguous clements in the transaction flow and whercin an ¢od
of the {ivst flow chain element is based on a position of the user in the session when the

30 user leaves the first aser device.

15. The machine readable medium of claim 13, wherein a status of the user at a

beginming of the second flow chain element caused to be presented o the interface of

(5]
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the second user device is based on a status of the user in the first flow chain element of

the transaction flow.

16. The machine readable medivm of claim 13, wherein the operations further

(&3]

comprise detecting a user action on the first or second user device; and
causing the presentation of the second flow chain element in the interface of the second

user device n response to the detection of the user actiou.

17. The machine readable medivm of claim 13, wherein the operations further
10 couprise
identifying a status of the user in each of a plurality of sessions performed on the first
user device; and
causing the presentation of a sccond flow chain clement in the interface of the second

user device based on the identified status.

5
18, The machine readable mediom of claim 13, wherein the operations further
conmprise detecting an identity or characteristic of the first or second user device; and
configuring content, timing, or presentation of the first or second flow chain element
based on the identified identity or characteristic.

0
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y
DETECTING A USER ACTION ON THE FIRST OR SECOND USER DEVICE
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I 522

IDENTIFYING A STATUS OF THE USER [N EACH OF A PLURALITY OF
SESSIONS PERFORMED ON THE FIRST USER DEVICE, AND CAUSING THE
PRESENTATION OF A SECOND FLOW CHAIN ELEMENT IN THE INTERFACE
OF THE SECOND USER DEVICE BASED ON THE IDENTIFIED STATUS

' 52
DETECTING AN IDENTITY OR CHARACTERISTIC OF THE FIRST OR SECOND
USER DEVICE, AND CONFIGURING THE CONTENT, TIMING, OR
PRESENTATION OF THE FIRST OR SECOND FLOW CHAIN ELEMENT BASED
(N THE IDENTIFIED IDENTITY OR CHARACTERISTIC
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