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(57) ABSTRACT

Aspects of the present invention provide devices that 1den-
tify a question 1n a text message of a chat session between
a plurality of computing devices, wherein each of the
plurality of computing devices includes an identifier of a
user of a corresponding computing device in the text mes-
sage, analyze digital data to determine a relationship
between the users of the plurality of computing devices,
construct search parameters for digital content external to
the chat session according to the identified question and
determined relationship, search for the digital content over
a network according to the constructed search parameters to
obtain search results, rank the search results according to the
determined relationship, and distribute the ranked search

Int. CL results according to the determined relationship to at least
GO6F 17/30 (2006.01) one of the plurality of computing devices 1n an overlay of the
HO4L 12/58 (2006.01) chat session.
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CHAT SESSION EXTERNAL CONTENT
RECOMMENDER

BACKGROUND

[0001] The field of computing includes real-time trans-
mission of text messages between computing devices and
the display of exchanged real-time text messages on the
computing devices.

[0002] Online chat 1s the real-time transmission of the text
messages between a sending device and one or more receiv-
ing computing devices, such as smartphones. The exchange
of the text messages by the computing devices form a chat
SesS101.

[0003] User interfaces are typically organized to display
cach exchanged text message and an identifier of the user
sending a corresponding text message. The displayed text
messages are displayed chronologically as they are received.
Scrolling capabilities allow users of the devices to scroll
through past text messages, typically using a swipe gesture.
The user interface includes entry of the text messages,
typically via a keyboard, virtual or otherwise.

[0004] Some online chat session user interfaces have
added entry, transmission and display of objects 1n addition
to the entered text, such as charts, graphs, photographs,
videos, etc., generated by other applications and selected by
a user to include 1n the exchanged message. The object 1s
typically displayed in line with the text as an icon, a
minmiaturized display, or a link. Selecting the object 1con,
miniaturized display, or link can expand to a pop-up view of
the object.

[0005] Some online chat session user terfaces have
added predicted words or responses based on prior text in the
chat session. For example, the chat application provides a
list of predicted next words as the user types characters. In
some 1nstances, words are predicted based on prior history
for the chat session and/or user.

BRIEF SUMMARY

[0006] In one aspect of the present invention, a computer-
implemented method for generating chat session content
includes executing a computer processor identifying a ques-
tion 1n a text message of a chat session between a plurality
of computing devices, wherein each of the plurality of
computing devices includes an identifier of a user of a
corresponding computing device in the text message; ana-
lyzing digital data to determine a relationship between the
users of the plurality of computing devices; constructing
search parameters for digital content external to the chat
session according to the i1dentified question and determined
relationship; searching for the digital content over a network
according to the constructed search parameters to obtain
search results; ranking the search results according to the
determined relationship; and distributing the ranked search
results according to the determined relationship to at least
one of the plurality of computing devices in an overlay of the
chat session.

[0007] In another aspect, a system has a hardware com-
puter processor, computer readable memory 1n circuit com-
munication with the computer processor, and a computer-
readable storage medium 1n circuit communication with the
computer processor and having program instructions stored
thereon. The computer processor executes the program
instructions stored on the computer-readable storage
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medium via the computer readable memory and thereby
generates chat session content, which identifies a question 1n
a text message of a chat session between a plurality of
computing devices, wherein each of the plurality of com-
puting devices includes an identifier of a user of a corre-
sponding computing device 1n the text message, analyzes
digital data to determine a relationship between the users of
the plurality of computing devices, constructs search param-
eters for digital content external to the chat session accord-
ing to the identified question and determined relationship,
searches for the digital content over a network according to
the constructed search parameters to obtain search results,
ranks the search results according to the determined rela-
tionship, and distributes the ranked search results according
to the determined relationship to at least one of the plurality
of computing devices 1n an overlay of the chat session.

[0008] In another aspect, a computer program product for
generating chat session content has a computer-readable
storage medium with computer readable program code
embodied therewith. The computer readable program code
includes 1nstructions for execution by a computer processor
that cause the first computer processor to 1dentify a question
in a text message of a chat session between a plurality of
computing devices, wherein each of the plurality of com-
puting devices includes an identifier of a user of a corre-
sponding computing device 1n the text message, analyze
digital data to determine a relationship between the users of
the plurality of computing devices, construct search param-
eters for digital content external to the chat session accord-
ing to the identified question and determined relationship,
search for the digital content over a network according to the
constructed search parameters to obtain search results, rank
the search results according to the determined relationship,
and distribute the ranked search results according to the
determined relationship to at least one of the plurality of
computing devices 1n an overlay of the chat session.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] These and other features of embodiments of the
present invention will be more readily understood from the
following detailed description of the various aspects of the
invention taken in conjunction with the accompanying draw-
ings 1n which:

[0010] FIG. 1 depicts a cloud computing environment
according to an embodiment of the present invention.

[0011] FIG. 2 depicts abstraction model layers according
to an embodiment of the present invention.

[0012] FIG. 3 depicts a computerized aspect according to
an embodiment of the present invention.

[0013] FIG. 4 depicts an example schematic illustration of
an embodiment of the present invention.

[0014] FIG. 5 1s a flow chart 1llustration of an embodiment
of the present invention.

DETAILED DESCRIPTION

[0015] The present invention may be a system, a method,
and/or a computer program product at any possible technical
detail level of integration. The computer program product
may include a computer readable storage medium (or media)
having computer readable program instructions thereon for
causing a processor to carry out aspects of the present
invention.
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[0016] The computer readable storage medium can be a
tangible device that can retain and store instructions for use
by an instruction execution device. The computer readable
storage medium may be, for example, but 1s not limited to,
an electronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium includes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
1s not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

[0017] Computer readable program instructions described
herein can be downloaded to respective computing/process-
ing devices from a computer readable storage medium or to
an external computer or external storage device via a net-
work, for example, the Internet, a local area network, a wide
area network and/or a wireless network. The network may
comprise copper transmission cables, optical transmission
fibers, wireless transmission, routers, firewalls, switches,
gateway computers and/or edge servers. A network adapter
card or network interface in each computing/processing
device receitves computer readable program instructions
from the network and forwards the computer readable
program 1nstructions for storage in a computer readable
storage medium within the respective computing/processing
device.

[0018] Computer readable program instructions for carry-
ing out operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, con-
figuration data for integrated circuitry, or either source code
or object code written 1n any combination of one or more
programming languages, including an object oriented pro-
gramming language such as Smalltalk, C++, or the like, and
procedural programming languages, such as the “C” pro-
gramming language or similar programming languages. The
computer readable program instructions may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer through
any type of network, including a local area network (LAN)
or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the
Internet using an Internet Service Provider). In some
embodiments, electronic circuitry including, for example,
programmable logic circuitry, field-programmable gate
arrays (FPGA), or programmable logic arrays (PLA) may

Apr. 30, 2020

execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, 1n order to
perform aspects of the present invention.

[0019] Aspects of the present invention are described
herein with reference to flowchart illustrations and/or block
diagrams of methods, apparatus (systems), and computer
program products according to embodiments of the imven-
tion. It will be understood that each block of the flowchart
illustrations and/or block diagrams, and combinations of
blocks 1n the flowchart 1llustrations and/or block diagrams,
can be implemented by computer readable program instruc-
tions.

[0020] These computer readable program instructions may
be provided to a processor of a general-purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function 1n a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act

specified 1n the flowchart and/or block diagram block or
blocks.

[0021] The computer readable program instructions may
also be loaded onto a computer, other programmable data
processing apparatus, or other device to cause a series of
operational steps to be performed on the computer, other
programmable apparatus or other device to produce a com-
puter implemented process, such that the instructions which
execute on the computer, other programmable apparatus, or
other device implement the functions/acts specified in the
flowchart and/or block diagram block or blocks.

[0022] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of
possible implementations of systems, methods, and com-
puter program products according to various embodiments
of the present invention. In this regard, each block 1n the
flowchart or block diagrams may represent a module, seg-
ment, or portion of instructions, which comprises one or
more executable nstructions for implementing the specified
logical function(s). In some alternative implementations, the
functions noted in the blocks may occur out of the order
noted in the Figures. For example, two blocks shown in
succession may, in fact, be executed substantially concur-
rently, or the blocks may sometimes be executed in the
reverse order, depending upon the functionality involved. It
will also be noted that each block of the block diagrams
and/or flowchart illustration, and combinations of blocks in
the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems
that perform the specified functions or acts or carry out
combinations of special purpose hardware and computer
instructions.

[0023] It 1s to be understood that although this disclosure

includes a detailed description on cloud computing, 1imple-
mentation of the teachings recited herein are not limited to
a cloud computing environment. Rather, embodiments of the
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present 1nvention are capable of being implemented in
conjunction with any other type of computing environment
now known or later developed.

[0024] Cloud computing 1s a model of service delivery for
enabling convenient, on-demand network access to a shared
pool of configurable computing resources (e.g., networks,
network bandwidth, servers, processing, memory, storage,
applications, virtual machines, and services) that can be
rapidly provisioned and released with minimal management
effort or interaction with a provider of the service. This cloud
model may include at least five characteristics, at least three
service models, and at least four deployment models.

[0025]

[0026] On-demand self-service: a cloud consumer can
unilaterally provision computing capabilities, such as server
time and network storage, as needed automatically without
requiring human interaction with the service’s provider.

[0027] Broad network access: capabilities are available
over a network and accessed through standard mechanisms
that promote use by heterogeneous thin or thick client
platforms (e.g., mobile phones, laptops, and PDAs).

[0028] Resource pooling: the provider’s computing
resources are pooled to serve multiple consumers using a
multi-tenant model, with different physical and wvirtual
resources dynamically assigned and reassigned according to
demand. There 1s a sense of location independence 1n that
the consumer generally has no control or knowledge over
the exact location of the provided resources but may be able
to specily location at a higher level of abstraction (e.g.,
country, state, or datacenter).

[0029] Rapid elasticity: capabilities can be rapidly and
clastically provisioned, 1n some cases automatically, to
quickly scale out and rapidly released to quickly scale 1. To
the consumer, the capabilities available for provisioning
often appear to be unlimited and can be purchased in any
quantity at any time.

[0030] Measured service: cloud systems automatically
control and optimize resource use by leveraging a metering
capability at some level of abstraction appropriate to the
type of service (e.g., storage, processing, bandwidth, and
active user accounts). Resource usage can be monitored,
controlled, and reported, providing transparency for both the
provider and consumer of the utilized service.

10031]

[0032] Software as a Service (SaaS): the capability pro-
vided to the consumer 1s to use the provider’s applications
running on a cloud infrastructure. The applications are
accessible from various client devices through a thin client
interface such as a web browser (e.g., web-based e-mail).
The consumer does not manage or control the underlying
cloud mfrastructure including network, servers, operating
systems, storage, or even individual application capabilities,
with the possible exception of limited user-specific applica-
tion configuration settings.

[0033] Platform as a Service (PaaS): the capability pro-
vided to the consumer i1s to deploy onto the cloud infra-
structure consumer-created or acquired applications created
using programming languages and tools supported by the
provider. The consumer does not manage or control the
underlying cloud infrastructure including networks, servers,
operating systems, or storage, but has control over the
deployed applications and possibly application hosting envi-
ronment configurations.

Characteristics are as follows:

Service Models are as follows:
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[0034] Infrastructure as a Service (IaaS): the capability
provided to the consumer 1s to provision processing, storage,
networks, and other fundamental computing resources
where the consumer 1s able to deploy and run arbitrary
software, which can 1nclude operating systems and applica-
tions. The consumer does not manage or control the under-
lying cloud infrastructure but has control over operating
systems, storage, deployed applications, and possibly lim-
ited control of select networking components (e.g., host
firewalls).

10035]

[0036] Private cloud: the cloud infrastructure i1s operated
solely for an orgamization. It may be managed by the
organization or a third party and may exist on-premises or
ofl-premises.

[0037] Community cloud: the cloud infrastructure 1is
shared by several orgamizations and supports a specific
community that has shared concerns (e.g., mission, security
requirements, policy, and compliance considerations). It
may be managed by the organizations or a third party and
may exist on-premises or ofl-premises.

[0038] Public cloud: the cloud infrastructure 1s made
available to the general public or a large industry group and
1s owned by an organization selling cloud services.

[0039] Hybnd cloud: the cloud infrastructure 1s a compo-
sition of two or more clouds (private, community, or public)
that remain unique entities but are bound together by stan-
dardized or proprietary technology that enables data and
application portability (e.g., cloud bursting for load-balanc-
ing between clouds).

[0040] A cloud computing environment 1s service oriented
with a focus on statelessness, low coupling, modularity, and
semantic interoperability. At the heart of cloud computing 1s
an 1nfrastructure that includes a network of interconnected
nodes.

[0041] Referring now to FIG. 1, illustrative cloud com-
puting environment 50 1s depicted. As shown, cloud com-
puting environment 50 includes one or more cloud comput-
ing nodes 10 with which local computing devices used by
cloud consumers, such as, for example, personal digital
assistant (PDA) or cellular telephone 54A, desktop com-
puter 54B, laptop computer 54C, and/or automobile com-
puter system 34N may communicate. Nodes 10 may com-
municate with one another. They may be grouped (not
shown) physically or virtually, 1n one or more networks,
such as Private, Community, Public, or Hybrid clouds as
described hereinabove, or a combination thereof. This
allows cloud computing environment 50 to offer infrastruc-
ture, platforms and/or software as services for which a cloud
consumer does not need to maintain resources on a local
computing device. It 1s understood that the types of com-
puting devices S4A-N shown in FIG. 1 are intended to be
illustrative only and that computing nodes 10 and cloud
computing environment 50 can communicate with any type
of computerized device over any type of network and/or
network addressable connection (e.g., using a web browser).

[0042] Referring now to FIG. 2, a set of functional
abstraction layers provided by cloud computing environ-
ment S0 (FIG. 1) 1s shown. It should be understood in
advance that the components, layers, and functions shown 1n
FIG. 2 are intended to be 1llustrative only and embodiments
of the invention are not limited thereto. As depicted, the
following layers and corresponding functions are provided:

Deployment Models are as follows:
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[0043] Hardware and software layer 60 includes hardware
and software components. Examples of hardware compo-
nents include: mainframes 61; RISC (Reduced Instruction
Set Computer) architecture based servers 62; servers 63;
blade servers 64; storage devices 65; and networks and
networking components 66. In some embodiments, software
components include network application server software 67
and database software 68.

[0044] Virtualization layer 70 provides an abstraction
layer from which the following examples of virtual entities
may be provided: virtual servers 71; virtual storage 72;
virtual networks 73, including virtual private networks;
virtual applications and operating systems 74; and virtual
clients 75.

[0045] In one example, management layer 80 may provide
the functions described below. Resource provisioning 81
provides dynamic procurement of computing resources and
other resources that are utilized to perform tasks within the
cloud computing environment. Metering and Pricing 82
provide cost tracking as resources are utilized within the
cloud computing environment, and billing or invoicing for
consumption of these resources. In one example, these
resources may include application software licenses. Secu-
rity provides i1dentity verification for cloud consumers and
tasks, as well as protection for data and other resources. User
portal 83 provides access to the cloud computing environ-
ment for consumers and system administrators. Service level
management 84 provides cloud computing resource alloca-
tion and management such that required service levels are
met. Service Level Agreement (SLA) planning and fulfill-
ment 85 provide pre-arrangement for, and procurement of,
cloud computing resources for which a future requirement 1s
anticipated 1n accordance with an SLA.

[0046] Workloads layer 90 provides examples of function-
ality for which the cloud computing environment may be
utilized. Examples of workloads and functions which may
be provided from this layer include: mapping and navigation
91; software development and lifecycle management 92;
virtual classroom education delivery 93; data analytics pro-
cessing 94; transaction processing 95; and processing for
generating chat session content 96.

[0047] FIG. 3 1s a schematic of an example of a program-
mable device implementation 10 according to an aspect of
the present invention, which may function as a cloud com-
puting node within the cloud computing environment of
FIG. 2. Programmable device implementation 10 1s only one
example of a suitable implementation and 1s not intended to
suggest any limitation as to the scope of use or functionality
of embodiments of the invention described herein. Regard-
less, programmable device implementation 10 i1s capable of
being implemented and/or performing any of the function-
ality set forth heremabove.

[0048] A computer system/server 12 1s operational with
numerous other general purpose or special purpose comput-
ing system environments or configurations. Examples of
well-known computing systems, environments, and/or con-
figurations that may be suitable for use with computer
system/server 12 include, but are not limited to, personal
computer systems, server computer systems, thin clients,
thick clients, hand-held or laptop devices, multiprocessor
systems, microprocessor-based systems, set top boxes, pro-
grammable consumer electronics, network PCs, minicom-
puter systems, mainirame computer systems, and distributed
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cloud computing environments that include any of the above
systems or devices, and the like.

[0049] Computer system/server 12 may be described 1n
the general context of computer system-executable instruc-
tions, such as program modules, being executed by a com-
puter system. Generally, program modules may include
routines, programs, objects, components, logic, data struc-
tures, and so on that perform particular tasks or implement
particular abstract data types. Computer system/server 12
may be practiced in distributed cloud computing environ-
ments where tasks are performed by remote processing
devices that are linked through a communications network.
In a distributed cloud computing environment, program
modules may be located in both local and remote computer
system storage media including memory storage devices.

[0050] The computer system/server 12 1s shown in the
form of a general-purpose computing device. The compo-
nents of computer system/server 12 may include, but are not
limited to, one or more processors or processing units 16, a
system memory 28, and a bus 18 that couples various system
components including system memory 28 to processor 16.

[0051] Bus 18 represents one or more of any of several
types of bus structures, including a memory bus or memory
controller, a peripheral bus, an accelerated graphics port, and
a processor or local bus using any of a variety of bus
architectures. By way of example, and not limitation, such
architectures include Industry Standard Architecture (ISA)
bus, Micro Channel Architecture (MCA) bus, Enhanced ISA
(EISA) bus, Video Flectronics Standards Association

(VESA) local bus, and Peripheral Component Interconnects
(PCI) bus.

[0052] Computer system/server 12 typically includes a
variety of computer system readable media. Such media
may be any available media that 1s accessible by computer
system/server 12, and it includes both volatile and non-
volatile media, removable and non-removable media.

[0053] System memory 28 can include computer system
readable media 1n the form of volatile memory, such as
random access memory (RAM) 30 and/or cache memory 32.
Computer system/server 12 may further include other
removable/non-removable, volatile/non-volatile computer
system storage media. By way of example only, storage
system 34 can be provided for reading from and writing to
a non-removable, non-volatile magnetic media (not shown
and typically called a “hard drive™). Although not shown, a
magnetic disk drive for reading from and writing to a
removable, non-volatile magnetic disk (e.g., a “floppy
disk™), and an optical disk drive for reading from or writing
to a removable, non-volatile optical disk such as a CD-
ROM, DVD-ROM or other optical media can be provided.
In such 1instances, each can be connected to bus 18 by one
or more data media interfaces. As will be further depicted
and described below, memory 28 may include at least one
program product having a set (e.g., at least one) of program
modules that are configured to carry out the functions of
embodiments of the invention.

[0054] Program/utility 40, having a set (at least one) of
program modules 42, may be stored 1n memory 28 by way
of example, and not limitation, as well as an operating
system, one or more application programs, other program
modules, and program data. Each of the operating system,
one or more application programs, other program modules,
and program data or some combination thereof, may include
an 1mplementation of a networking environment. Program
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modules 42 generally carry out the functions and/or meth-
odologies of embodiments of the invention as described
herein.

[0055] Computer system/server 12 may also communicate
with one or more external devices 14 such as a keyboard, a
pointing device, a display 24, etc.; one or more devices that
enable a user to interact with computer system/server 12;
and/or any devices (e.g., network card, modem, etc.) that
enable computer system/server 12 to communicate with one
or more other computing devices. Such communication can
occur via Input/Output (I/O) interfaces 22. Still yet, com-
puter system/server 12 can communicate with one or more
networks such as a local area network (LAN), a general wide
area network (WAN), and/or a public network (e.g., the
Internet) via network adapter 20. As depicted, network
adapter 20 communicates with the other components of
computer system/server 12 via bus 18. It should be under-
stood that although not shown, other hardware and/or soft-
ware components could be used 1n conjunction with com-
puter system/server 12. Examples include, but are not
limited to: microcode, device drivers, redundant processing
units, external disk drive arrays, RAID systems, tape drives,
and data archival storage systems, efc.

[0056] FIG. 4 schematically illustrates an example accord-
ing to the present invention for generating chat session
content. A configured processor, such as the processing unit
16 of the computer system/server 12, as described 1n refer-
ence to FIG. 3, receives text messages 400 in real-time
within a chat session 402. In some embodiments, the con-
figured processor can also include a suitably configured
processor on the local computing device 54, such as with an
application plug-1n.

[0057] Each text message 400 includes text 404 and an
identifier 406, such as a name, phone number, email address,
or description of an entity or a user operating the local
computing device 54 or an identifier of the sending local
computing device 54. Each text message 400 includes a time
stamp, which can be displayed as a time, date and time, day
of the week and time, day of the week, etc., in the chat
session. The text messages 400 of the chat session 402 are
displayed on a display device of each local computing
device 54 as the text messages 400 are received. The display
device, such as the display 24 described 1n reference to FIG.
3, includes a user interface with a window 408 that displays
cach message 400 chronologically 1n real-time as each text
message 400 1s received.

[0058] At 412, the configured processor uses natural lan-
guage processing to identity a question 410 in the chat
session 402. The question 410 can be filtered for relevancy.
Relevant questions include questions concerning events,
activities, products or services. For example, a first illus-
trated question of “how are you doing?” 1s not relevant to an
event, an activity, a product or a service. However, a second
illustrated question of “plans for the weekend?” 1s relevant
to events, activities, or services, such as watching a movie
at a theater, participating 1n a park ride, etc. The question can
be 1dentified by natural language processing and further
enhanced by context of the chat session 402, and other
digital information. For example, specific dates can be
determined for “this weekend” using time stamps of the
messages and a calendar.

[0059] At 416, the configured processor analyzes digital
data 414 using a model to determine a relationship and
relationship strength between the users in the chat session
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402. The relationship and relationship strength can be deter-
mined from the digital data 414, such as text messages in the
chat session, text messages 1n prior chat sessions, biometric
data, calendar data, social media data, and combinations
thereof. For example, social media can provide relationship
information in coded fields, or analysis of digital data within
the social media data, such as discussion data, labeled 1mage
data, etc. The data from chat sessions can provide relation-
ship information in text messages according to how one
person addresses or converses with another, such as “My
friend”, “How 1s my daughter doing?”, “with love, Mom”,
etc.

[0060] The relationship can include friends, acquain-
tances, work associates, familial relationships, and combi-
nations thereof. The familial relationships can be spouses,
parent-child, siblings, and extended family. The relation-
ships can be general, such as parent-child, employer-em-
ployee or more specific, such as in father-son, mother-
daughter, father-daughter, mother-son, manager-worker,
co-worker, etc.

[0061] The relationship strength can be a relative mea-
surement. For example, the strength of the bond in the
interpersonal relationship can be on a relative numerical
scale, such as 1 for a weakest bond and 10 for a strongest
bond. The relationship strength can be indicated as a value
between pairs of the users or as a value for each participating
member 1n the chat session 402.

[0062] In some embodiments, the relationship strength
identifies a decision maker from within the users participat-
ing 1n the chat session 402. For example, 1n a chat session
between a father and daughter, text messages of prior chat
sessions 1indicate the daughter as typically deciding a shared
activity.

[0063] The determination of the relationship and strength
can include a sentiment analysis of the chat session 402. For
example, the sentiment of the relevant question 410 can
include a polarity classification, such as positive, negative or
neutral. The sentiment can include an emotion classification,
such as anger, sadness, happiness, fear, joy, disgust, surprise,
trust, and anticipation.

[0064] The model can include deep learning models, sup-
port vector machines, Bayesian networks, neural networks,
linear regression models, long short term memory (LSTM),
and the like. The model can be trained using a collection of
chat sessions and resulting events, activities, products or
services. The model learns that an activity, event, product or
service 1s normally selected based on the 1dentified relevant
question, the determined relationship and relationship
strength, and 1n some embodiments, the classified sentiment.

[0065] The model can include determining a personality
and interest of the user from social media data. The person-
ality and interests can identily preferences for types of
events, activities, products and services.

[0066] The model can include determining a current state
of mind for the user from biometric data, such as data
obtained from a smartwatch, a camera, a microphone, and
the like. For example, the smartwatch can provide heart rate
data indicative of a magnitude of emotion, the camera can
provide facial expressions indicative of an emotion, the
microphone can provide voice tone indicative of emotion,
etc

[0067] For example, in the chat session 402 between a
tather, who preters adventures and thrillers, and a daughter,
who prefers romantic comedies and thrillers, when both
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attend a movie together, they see a romantic comedy that 1s
selected by the daughter. The sentiment can indicate a
difference 1n the type of activity, event, product or service.
For example, when the daughter 1s sad, a romantic comedy
with a strong female lead 1s selected, and when joyous, a
romantic comedy with a strong male lead 1s selected. In
another example, two friends often discuss clothing products
that one of the friends often purchases based on the opinion
of the other friend. In another example, the questions of
“plans for the weekend?” can include be refined based on a
calendar, which indicates a birthday for one of the users, or
a weather report, which indicates a fair-weather weekend.

[0068] At 418, the configured processor constructs search
parameters for digital content external to the chat session
402. The search parameters can be constructed with output
from the model. For example, the question inquires about a
product, which 1s a shoe. The chat discussion includes a type
of shoe and prior history indicates preferences for a particu-
lar brand of shoe. The constructed search parameters include
the shoe type and the preferred brand name.

[0069] The search parameters can be refined with the
sentiment analysis and other analysis, such as the user
personality and interests, the user state of mind, historical
data of events, activities, products and services, and com-
binations thereof. For example, the search parameters can
include inclusion parameters, such as preferred activities,
events, products or services, exclusion parameters, such as
avoided activities, events, services or products, and combi-
nations thereof. In some embodiments, the search param-
eters include Boolean logic. In some embodiments, the
search parameters include a plurality of sets of search
parameters. For example, 1n the question of weekend plans,
a forecast of rain on Friday night includes search parameters
for a movie, and with a forecast of sunny skies on Saturday,
search parameters for an outdoor activity. The search param-
eters can be refined, such as with regard to travel distance,
expense limitations, physical requirements, and combina-
tions thereof. The refinement of search parameters 1s based
on analysis of the digital data 414, which can provide prior
distances traveled, prior expenses, prior physical require-
ments, elc.

[0070] At 420, the configured processor submits a search
with the constructed search parameters to a search engine,
which searches external content and returns search results.
The external content search can include an Internet search,
an 1ntranet search, a specific domain search, and the like.
The search can include Boolean logic, multiple searches and
combinations thereof.

[0071] At 422, the configured processor constructs one or
more overlays 424 of recommendations from the search
results. Each recommendation identifies a specific event,
activity, product or service from the search results. The
recommendations can be ranked according to the determined
relationship. The determined relationship can include pret-
erences of the decision maker and the strength of the
determined relationship. For example, in the father-daughter
movie example above, the results can include ranking of
romantic comedies according to the shared preferences,
followed by preferences of the daughter, followed by pret-
erences of the father. In some embodiments, each overlay
includes a set of recommendations ranking the search results
specific to each user, such as according to the shared
preferences, the user specific preferences, the strength of the
determined relationship and combinations thereof. Each
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recommendation 1dentifies at least one activity, event, prod-
uct or service and includes at least one attribute of the
identified activity, event, product or service obtained from
the search results, 1.e. content obtained external to the chat
session with parameters determined from the content of the
chat session. The attributes can include a name, a time, a
location, a supplier, a cost, and combinations thereof.
[0072] The configured processor sends the overlay 424 to
a user 1nterface of the local computing device 54, such as the
decision maker. In some embodiments, the overlay 1s sent to
the user interface of each local computing device 54 par-
ticipating in the chat session 402. In some embodiments, the
overlay 54 includes a plurality of overlays, each including
recommendations specifically ranked according to the user,
and each sent to the corresponding local computing device
54. The overlay can include scrolling capabilities for a range
of recommendations.

[0073] The overlay 424 can include a specific portion of
the user interface of the chat application or a pop-up
window. In some embodiments, the overlay 54 can include
links, which link to further external content, such as a
hyperlink to a specific URL, a further refined search specific
to a corresponding recommendation, and the like.

[0074] The present invention provides improvements to
chat sessions over conventional chat sessions, which predict
words based on entered text. The improvements include
providing recommendations of external content generated
from a network based search using content of the chat
session. Furthermore, the search parameters can be refined
using the sentiment analysis or other analysis, which pro-
vides an improvement over conventional search practice.
[0075] FIG. 5 illustrates one embodiment of a method
according to the present invention for generating chat ses-
sion content. At 500, the configured processor receives the
text message 400 in the chat session 402, and the text
message 400 1s 1dentified by a user identifier. The chat
session 402 1ncludes the text messages 400 exchanged by
computing devices, such as the local computing devices 54.

[0076] At 502, the configured processor 1dentifies a ques-
tion for the received text message 400 using natural lan-
guage processing.

[0077] At 504, the configured processor determines
whether the question 1s a relevant question 410. The relevant
question 410 1s a question about activities, events, products
or services. If no relevant question 1s found or if the text
message 400 includes no question, then processing resumes
at 500 while receiving another text message 400.

[0078] At 506, the configured processor, 1n response to
determining the relevant question 410, analyzes content of
the 1dentified question 410 and digital data 510, such as the
chat session 402, using a model 508 to determine a rela-
tionship and relationship strength between the users partici-
pating in the chat session 402. The analysis can include a
sentiment analysis, analysis of user personality and interests,
analysis of user current state of mind, and combinations
thereof.

[0079] The model 510, such as a deep learning model,
support vector machines, Bayesian networks, neural net-
works, linear regression models, long short term memory
(LSTM), and the like, receives and inputs the relevant
question 410, the text messages 400 of the chat session 402,
analyzes the content, and outputs data indicative of search
parameters. The digital data 510 and inputs can include
social media data, text messages of other chat sessions,
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biometric data, calendar data, and combinations thereof. The
sentiment analysis, the analysis of personality and interests,
and the analysis of current state of mind can be used by the
model 508 to refine the output indicative of the search
parameters. The output can include output indicative of a
plurality of sets of search parameters. In some embodiments,
the output indicative of a set of search parameters includes
a corresponding user identifier for a set. The output can
include a user 1dentity of a decision maker. In some embodi-
ments, the output indicative of sets of search parameters
includes a plurality of searches and the user identifier is
omitted. Combinations of the above are contemplated.

[0080] At 512, the configured processor constructs a
search for digital content external to the chat session 402.
The search construction includes constructing and format-
ting search parameters from the output of the model 508. For
example, the model 508 outputs the following: “user X,
“umbrella”, “red”, and “local purchase.” The external search
includes constructing a search string with formatting for a
search red umbrellas for purchase within 10 miles of a
current location of the local computing device 54 for user X,
who 1s 1dentified as the decision maker. The formatting can

be according to specific requirements of a search engine.

[0081] At 3514, the configured processor submits the
search to the search engine and receives the search results
according to the submitted search.

[0082] At 516, the configured processor generates the
overlay 424 or user interface display according to the
received search results. The overlay 424 can be generated as
a pop-up window or in-line display. In some embodiments,
the configured processor generates a plurality of the overlays
424, cach according to a user i1dentifier of a corresponding
local computing device 54.

[0083] The overlay 424 includes a ranking of the search
results according to the determined relationship and the
determined relationship strength. The ranking can be spe-
cific to the user identifier of the decision maker. In some
embodiments, the rankings are specific to the user 1dentifier
of each user of the local computing devices 54.

[0084] At 518, the configured processor distributes the
overlay 424 to the user interface of at least one of the
computing devices. In some embodiments, the same overlay
424 1s distributed to each computing device according to the
application plug-in. For example, the overlay 424 includes
rankings of the decision maker, which 1s shared with each
member of the chat session 402. In some embodiments,
different overlays 424 are distributed to the local computing
devices 34, each according to the rankings specific to the
user. For example, each user of the chat session 402 receives
rankings according to their preferences. In some embodi-
ments, the overlay 424 1s displayed on a user interface of the
local computing device 54. The display of the overlay 424
on the local computing device 54 can include scrolling for
expanded viewing of the recommendations.

[0085] The terminology used herein 1s for describing

particular aspects only and 1s not intended to be limiting of
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the invention. As used herein, the singular forms “a”, “an”
and “the” are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be
further understood that the terms “include” and “including™
when used 1n this specification specily the presence of stated
features, integers, steps, operations, elements, and/or com-
ponents, but do not preclude the presence or addition of one
or more other features, integers, steps, operations, elements,
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components, and/or groups thereof. Certain examples and
clements described 1n the present specification, including 1n
the claims, and as illustrated in the figures, may be distin-
guished, or otherwise identified from others by unique
adjectives (e.g. a “first” element distinguished from another
“second” or “third” of a plurality of elements, a “primary”
distinguished from a “secondary” one or “another” item,
etc.) Such identifying adjectives are generally used to reduce
confusion or uncertainty, and are not to be construed to limait
the claims to any specific 1llustrated element or embodiment,
or to imply any precedence, ordering or ranking of any claim
clements, limitations, or process steps.

[0086] The descriptions of the various embodiments of the
present 1nvention have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope and spirit of the
described embodiments. The terminology used herein was
chosen to best explain the principles of the embodiments, the
practical application or technical improvement over tech-
nologies found in the marketplace, or to enable others of
ordinary skill in the art to understand the embodiments
disclosed herein.

What 1s claimed 1s:

1. A computer-implemented method for generating chat
session content, comprising executing on a computer pro-
CESSOr:

1dentifying a question 1n a text message of a chat session
between a plurality of computing devices, wherein each
of the plurality of computing devices includes an
identifier of a user of a corresponding computing
device 1n the text message;

analyzing digital data to determine a relationship between
the users of the plurality of computing devices;

constructing search parameters for digital content external
to the chat session according to the identified question
and determined relationship;

searching for the digital content over a network according
to the constructed search parameters to obtain search
results;

ranking the search results according to the determined
relationship; and

distributing the ranked search results according to the
determined relationship to at least one of the plurality
of computing devices in an overlay of the chat session.

2. The method of claim 1, further comprising:

analyzing text messages of the chat session to determine
a sentiment value; and

refining the search parameters for the digital content 1n
response to the determined sentiment value.

3. The method of claim 1, wherein analyzing prior digital
data includes identifying a decision maker from the users of
the plurality of computing devices and a strength of the
determined relationships between the users;

wherein ranking the search results includes ranking the
search results according to preferences of the decision
maker and the strength of the determined relationships;
and

wherein distributing the ranked search results includes
distributing the search results to the computing device
of the decision maker.
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4. The method of claim 1, wherein analyzing prior digital
data includes 1dentifying a strength of the determined rela-
tionships between the users;

wherein ranking the search results includes a plurality of

rankings, each ranking according to preferences of the
user of a corresponding computing device and the
strength of the determined relationships; and
wherein distributing the ranked search results includes
distributing the search results to each computing device
with an overlay of one of the plurality of rankings
corresponding to the preferences of the user of the
corresponding computing device.
5. The method of claim 1, wherein the prior digital data
comprises digital data selected from a group consisting of all
text messages 1n the chat session, text messages in prior chat
sessions, biometric data, calendar data, and social media
data.
6. The method of claim 1, wherein the digital content 1s
selected from a group consisting of events, activities, prod-
ucts, and services.
7. The method of claim 1, further comprising:
integrating computer-readable program code 1nto a com-
puter system comprising a processor, a computer read-
able memory 1n circuit communication with the pro-
cessor, and a computer readable storage medium 1n
circuit communication with the processor; and

wherein the processor executes program code instructions
stored on the computer readable storage medium wvia
the computer readable memory and thereby 1dentifies a
question 1n a text message of a chat session, analyzes
prior digital data to determine a relationship between
the users of the chat session, constructs search param-
eters for digital content external to the chat session,
searches for digital content over a network, ranks the
search results according to the determined relationship
and displays the ranked search results in an overlay of
the chat session.

8. The method of claim 7, wherein the computer-readable
program code 1s provided as a service 1n a cloud environ-
ment.

9. A system for generating chat session content, compris-
ng:

a computer processor;

a computer readable memory in circuit communication

with the computer processor; and

a computer readable storage medium in circuit commu-

nication with the computer processor;

wherein the computer processor executes program

instructions stored on the computer readable storage
medium via the computer readable memory and
thereby:
identifies a question 1n a text message of a chat session
between a plurality of computing devices, wherein each
of the plurality of computing devices includes an
identifier of a user of a corresponding computing
device 1n the text message;
analyzes digital data to determine a relationship between
the users of the plurality of computing devices;

constructs search parameters for digital content external
to the chat session according to the i1dentified question
and determined relationship;

searches for the digital content over a network according

to the constructed search parameters to obtain search
results;
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ranks the search results according to the determined

relationship; and

distributes the ranked search results according to the

determined relationship to at least one of the plurality
of computing devices 1n an overlay of the chat session.

10. The system of claim 9, wherein the processor executes
program instructions stored on the computer readable stor-
age medium via the computer readable memory and thereby:

analyzes text messages of the chat session to determine a

sentiment value; and

refines the search parameters for the digital content as a

function of the determined sentiment value.

11. The system of claim 9, wherein the processor executes
program 1instructions stored on the computer readable stor-
age medium via the computer readable memory and thereby:

1dentifies a decision maker from the users of the plurality

of plurality of computing devices and a strength of the
determined relationships between the users;

ranks the search results according to preferences of the

decision maker and the strength of the determined
relationships; and

distributes the search results to the computing device of

the decision maker.

12. The system of claim 9, wherein the processor executes
program instructions stored on the computer readable stor-
age medium via the computer readable memory and thereby:

ranks the search results with a plurality of rankings, each

ranking according to preferences of the user of a
corresponding computing device and the strength of the
determined relationships; and

distributes the search results to each computing device

with an overlay of one of the plurality of rankings
corresponding to the preferences of the user of the
corresponding computing device.
13. The system of claim 9, wherein the prior digital data
comprises digital data selected from a group consisting of all
text messages 1n the chat session, text messages 1n prior chat
sessions, biometric data, calendar data, and social media
data.
14. The system of claim 9, wherein the digital content 1s
selected from a group consisting of events, activities, prod-
ucts, and services.
15. A computer program product for generating chat
session content, the computer program product comprising:
a computer readable storage medium having computer
readable program code embodied therewith, the com-
puter readable program code comprising instructions
for execution by a computer processor that causes the
computer processor to:
identify a question 1n a text message of a chat session
between a plurality of computing devices, wherein each
of the plurality of computing devices includes an
identifier of a user of a corresponding computing
device 1n the text message;
analyze digital data to determine a relationship between
the users of the plurality of computing devices;

construct search parameters for digital content external to
the chat session according to the identified question and
determined relationship;

search for the digital content over a network according to

the constructed search parameters to obtain search
results;

rank the search results according to the determined rela-

tionship; and



US 2020/0134035 Al

distribute the ranked search results according to the
determined relationship to at least one of the plurality
of computing devices 1n an overlay of the chat session.

16. The computer program product of claim 15, wherein
the mstructions for execution cause the computer processor
to:

analyze text messages of the chat session to determine a

sentiment value; and

refine the search parameters for the digital content as a

function of the determined sentiment value.

17. The computer program product of claim 16, wherein
the istructions for execution cause the computer processor
to:

identily a decision maker from the users of the plurality

of computing devices and a strength of the determined
relationships between the users;

rank the search results according to preferences of the

decision maker and the strength of the determined
relationships; and

distribute the search results to the computing device of the

decision maker.
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18. The computer program product of claim 15, wherein
the instructions for execution cause the computer processor
to:

rank the search results with a plurality of rankings, each
ranking according to preferences of the user of a
corresponding computing device and the strength of the
determined relationships; and

distribute the search results to each computing device
with an overlay of one of the plurality of rankings
corresponding to the preferences of the user of the
corresponding computing device.

19. The computer program product of claim 15, wherein
the prior digital data comprises digital data selected from a
group consisting of all text messages 1n the chat session, text
messages 1n prior chat sessions, biometric data, calendar
data, and social media data.

20. The computer program product of claim 15, wherein
the digital content 1s selected from a group consisting of
events, activities, products, and services.
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