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SCREEN CAPTURE DATA AMALGAMATION

TECHNICAL FIELD

[0001] The present invention relates generally to a
method, system, and computer program product for captur-
ing and sharing images from a screen. More particularly, the
present invention relates to a method, system, and computer
program product for screen capture data amalgamation.

BACKGROUND

[0002] A variety of data is presented on the display screens
of a variety of devices. Technology exists to capture all or a
portion of the presentation on the display screen in the form
of an image. An image formed by capturing all or a portion
of the data presented on a display screen is hereinafter
referred to as a “screen capture image”, “screen capture”, or
simply “image”, unless expressly distinguished where used.
[0003] A screen capture image is essentially a picture
taken of all or a portion of the screen. This picture can
include anything or any data of any kind that is visibly
presented on the screen at the time the screen capture image
is captured or taken. For example, if a graphical rendering,
a picture or imagery, textual data, interactive data, a scene of
a video, a simulation, or some combination thereof is being
visibly displayed on a portion of a screen at the instant of the
capture, the screen capture image will include an image of
such a display on such a portion at such an instant.

[0004] The graphical rendering, the picture or imagery, the
textual data, the interactive data, the scene of a video, the
simulation, or some combination thereof is collectively and
interchangeably referred to herein as “presented data”, “dis-
played data”, or simply “data”, unless expressly distin-
guished where used. Typically, a data source provides the
presented data that is being visibly displayed on a portion of
a screen at a given instant of the screen capture. As some
non-limiting examples, that data source may be a Uniform
Resource Locator (URL), a repository, a webserver, an
application server, and the like.

SUMMARY

[0005] The illustrative embodiments provide a method,
system, and computer program product. An embodiment
includes a method that captures a screen capture image at a
device of a sender, from a first portion of data presented on
the device by a data source. The embodiment analyzes
historical messaging data to compute a set of topics in which
the sender has participated. The embodiment searches, using
a topic from the set of topics as a context, a second portion
of the data presented on the device by the data source. The
embodiment extracts, responsive to the searching, an addi-
tional information from the second portion, the additional
information corresponding to the context. The embodiment
associates the additional information with the screen capture
image. The embodiment causes the screen capture image
and the additional information to be transmitted in a mes-
saging channel.

[0006] An embodiment includes a computer usable pro-
gram product. The computer usable program product
includes one or more computer-readable storage devices,
and program instructions stored on at least one of the one or
more storage devices.

[0007] An embodiment includes a computer system. The
computer system includes one or more processors, one or
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more computer-readable memories, and one or more com-
puter-readable storage devices, and program instructions
stored on at least one of the one or more storage devices for
execution by at least one of the one or more processors via
at least one of the one or more memories.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The novel features believed characteristic of the
invention are set forth in the appended claims. The invention
itself, however, as well as a preferred mode of use, further
objectives and advantages thereof, will best be understood
by reference to the following detailed description of the
illustrative embodiments when read in conjunction with the
accompanying drawings, wherein:

[0009] FIG. 1 depicts a block diagram of a network of data
processing systems in which illustrative embodiments may
be implemented;

[0010] FIG. 2 depicts a block diagram of a data processing
system in which illustrative embodiments may be imple-
mented;

[0011] FIG. 3 depicts a block diagram of an example
configuration for screen capture data amalgamation in accor-
dance with an illustrative embodiment;

[0012] FIG. 4 depicts a block diagram of another example
configuration for screen capture data amalgamation in accor-
dance with an illustrative embodiment;

[0013] FIG. 5 depicts a flowchart of an example process
for screen capture data amalgamation in accordance with an
illustrative embodiment; and

[0014] FIG. 6 depicts a flowchart of another example
process for screen capture data amalgamation in accordance
with an illustrative embodiment.

DETAILED DESCRIPTION

[0015] The illustrative embodiments recognize that screen
capture images provide a quick and easy way to share
information with other users, but often do not provide the
additional detail or information that a receiver of the screen
capture might need in relation to the shared screen capture
image. A typical use-case of messaging between users using
screen capture images occurs as follows—one user captures
a screen capture image and sends to a receiving user with or
without any accompanying sender-supplied annotations.
The receiving user often responds by asking the sender user
one or more questions related to the image. The sender user
then searches for the answers to the asked question and
messages the receiver with the answer related to the image.
[0016] For example, Jane Doe might find a table lamp
online on a retailer’s website (a data source). The seller of
the table lamp sends some presented data to Jane Doe’s
computer or device, the presented data includes the image
and additional information about the lamp, such as the price,
the size, the color, the materials used, any use restrictions,
recommended wattage of bulbs, and so on. Jane Doe cap-
tures a portion of the screen, e.g., the portion where the
lamp’s picture is presented. Jane Doe sends to the screen
captured image to John Doe via a suitable messaging
channel.

[0017] A messaging channel is a method, application,
system, or platform for electronic communication. Instant
messaging apps or platforms, social media applications, and
email are some non-limiting examples of a messaging
channel within the scope of the illustrative embodiments.
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[0018] In one use-case, John Doe receives the screen
capture image and messages back to Jane Doe asking for the
material used in making the lamp in the picture. Jane Doe
revisits the retailer’s website, finds (or does not find) an
answer to John Doe’s question, and responds accordingly to
John Doe.

[0019] In another use-case, suppose that the screen capture
image shows not only a lamp but also a picture frame placed
adjacent to the lamp. While Jane Doe intends to share the
picture for the lamp, John Doe is interested in the picture
frame, and asks about the price of the picture frame. Jane
Doe revisits the retailer’s website, finds (or does not find) an
answer to John Doe’s question, and responds accordingly to
John Doe.

[0020] Itis possible that Jane and John Doe may have been
communicating previously about decorating a living area.
Therefore, it is possible that the lamp and the picture frame,
and the questions related to those articles, are in connection
with the context of decorating the living area. As can be
seen, simply sharing a screen capture image is often insuf-
ficient, and requires further efforts on the part of the sender
and the receiver to communicate additional information
relating to the image or the context in which the image was
captured and shared.

[0021] The illustrative embodiments recognize that the
presently available tools or solutions do not address these
needs or provide adequate solutions for these needs. The
illustrative embodiments used to describe the invention
generally address and solve the above-described problems
and other problems related to screen capture data amalga-
mation.

[0022] An embodiment can be implemented as a software
application. The application implementing an embodiment
can be configured as a modification of an existing messaging
channel or an imaging system, as a separate application that
operates in conjunction with an existing messaging channel
or an imaging system, a standalone application, or some
combination thereof.

[0023] An embodiment takes or receives a screen capture
image of all or a portion of data source’s data that is
presented on a screen of the device where the embodiment
is executing. An embodiment identifies a context in which
the screen capture image has been taken.

[0024] The identification of the context can take any one
or more of the following forms—In one case, the sender
user, i.e., the user who captures the screen capture image,
may have certain interests. For example, the sender user may
be Jane Doe may be an interior decorator, who may be
interested in interior decoration, lighting, and other appli-
ances and fixtures. As another example, another user may be
a photographer who may be interested in photographs,
printed art, framed pictures, and the like. Accordingly, one
embodiment analyzes the data available about the sender
user, e.g., from past communications of the sender with one
or more other users, to determine the sender user’s interests.
Any one or more of the determined interests is usable as a
context.

[0025] In another case, the sender may have been previ-
ously engaged in a conversation with another user over a
messaging channel. As an example, a topic of discussion in
the historical messages between the sender and the other
user may be interior decoration of a living space. The sender
may be engaged in another conversation with a different user
about, say, aviation-related topics. Any one or more of the
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determined topics is usable as a context. When an embodi-
ment analyzes a screen capture image to determine objects
or themes that might be present in the screen capture image,
the embodiment correlates the determined objects or themes
with a context of a communication. An embodiment uses the
topic that relates to the object or theme of the screen capture
image as a context. The embodiment uses the context to also
identify a likely receiver of the screen capture image.
[0026] In another case, the sender may have already
selected a receiving user for the screen capture image.
another embodiment analyzes a previous conversation with
the identified receiver user over a messaging channel. As an
example, a topic of discussion in the historical messages
between the sender and the receiver user may be interior
decoration of a living space. One or more of the determined
topics is usable as a context. When an embodiment analyzes
a screen capture image to determine objects or themes that
might be present in the screen capture image, the embodi-
ment correlates the determined objects or themes with a
context of a communication. An embodiment uses the topic
that relates to the object or theme of the screen capture
image as a context.

[0027] Any number of contexts may apply to a screen
capture image. Any number of messaging channels may
provide the historical messaging data. Any number of likely
recipients of the screen capture image may be identified.
[0028] An embodiment further associates a confidence
value or confidence weight with a context determination, a
likely receiver determination, or both. Any known method of
cognitive analysis of the screen capture image and the
historical messaging data can be used to compute the
confidence value. The data of the actual messaging that
occurs between the sender and a receiver subsequent to
sending the screen capture image can be used as feedback in
any known machine-learning methodology to train or
improve the training of said cognitive analysis method.
[0029] Prior to sending the screen capture image, and after
a context has been established for a screen capture image, an
embodiment analyzes the presented data of the data source
from which the screen capture image was created. Particu-
larly, the embodiment analyzes the presented data to identify
additional information in other portions of the presented
data—which are not included in the screen capture image—
the information being related to the context.

[0030] For instance, in the example context of decorating
a living space, things have to be bought to decorate the living
space. Accordingly, a price of an object that is usable in the
decorating and that is present in the screen capture image is
an additional information that is related to the context. The
presented data may have a textual description of the example
lamp described herein, and a pricing information may be
found in the textual description.

[0031] Operating in this manner, the embodiment identi-
fies some additional information that is related to the con-
text. The embodiment populates the metadata of the screen
capture image with the identified additional information.
[0032] An embodiment sends the metadata with the screen
capture image, or causes the sending of the metadata with
the screen capture image, when the screen capture image is
actually sent to a receiver over a messaging channel. For
example, if the messaging channel is an instant messaging
app, the embodiment causes the metadata to be communi-
cated to the receiver together with, or soon after, the message
containing the screen capture image. Note that the determi-
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nation of the additional information, associating the addi-
tional information with the screen capture image, and the
sending of the additional information with the screen capture
image are all performed without the intervention or action
on the part of the sender.

[0033] Subsequent to the sending of the screen capture
image and the metadata, the receiver may still have ques-
tions or may otherwise express a need for further informa-
tion about the screen capture image. An embodiment ana-
lyzes such subsequent messaging between the receiver and
the sender. The embodiment identifies a new topic or context
of the subsequent messaging. In a manner described herein,
the embodiment further analyzes the presented data from
which the screen capture image was created. This further
analysis is performed to identify additional information that
relates to the new context.

[0034] An embodiment associates the additional informa-
tion relating to the new context as additional metadata with
the screen capture image. The embodiment sends or causes
the sending of the additional metadata automatically in the
subsequent messaging in a manner described herein.
[0035] The manner of screen capture data amalgamation
described herein is unavailable in the presently available
methods. A method of an embodiment described herein,
when implemented to execute on a device or data processing
system, comprises substantial advancement of the function-
ality of that device or data processing system in automati-
cally determining a need for additional contextual informa-
tion related to a screen capture image, and automatically
supplying such additional information in a communication
where the screen capture image is sent. The determining and
sending can be ongoing during a conversation related to the
screen capture image.

[0036] The illustrative embodiments are described with
respect to certain types of data source, presented data and
portions thereof, screen capture image, topics, objects, con-
texts, analyses, values and weights, messages, messaging
channels, additional information, metadata, devices, data
processing systems, environments, components, and appli-
cations only as examples. Any specific manifestations of
these and other similar artifacts are not intended to be
limiting to the invention. Any suitable manifestation of these
and other similar artifacts can be selected within the scope
of the illustrative embodiments.

[0037] Furthermore, the illustrative embodiments may be
implemented with respect to any type of data, data source,
or access to a data source over a data network. Any type of
data storage device may provide the data to an embodiment
of the invention, either locally at a data processing system or
over a data network, within the scope of the invention.
Where an embodiment is described using a mobile device or
wireless device, any type of data storage device suitable for
use with the mobile device may provide the data to such
embodiment, either locally at the mobile device or over a
data network, within the scope of the illustrative embodi-
ments.

[0038] The illustrative embodiments are described using
specific code, designs, architectures, protocols, layouts,
schematics, and tools only as examples and are not limiting
to the illustrative embodiments. Furthermore, the illustrative
embodiments are described in some instances using particu-
lar software, tools, and data processing environments only as
an example for the clarity of the description. The illustrative
embodiments may be used in conjunction with other com-
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parable or similarly purposed structures, systems, applica-
tions, or architectures. For example, other comparable
mobile devices, structures, systems, applications, or archi-
tectures therefor, may be used in conjunction with such
embodiment of the invention within the scope of the inven-
tion. An illustrative embodiment may be implemented in
hardware, software, or a combination thereof.

[0039] The examples in this disclosure are used only for
the clarity of the description and are not limiting to the
illustrative embodiments. Additional data, operations,
actions, tasks, activities, and manipulations will be conceiv-
able from this disclosure and the same are contemplated
within the scope of the illustrative embodiments.

[0040] Any advantages listed herein are only examples
and are not intended to be limiting to the illustrative embodi-
ments. Additional or different advantages may be realized by
specific illustrative embodiments. Furthermore, a particular
illustrative embodiment may have some, all, or none of the
advantages listed above.

[0041] With reference to the figures and in particular with
reference to FIGS. 1 and 2, these figures are example
diagrams of data processing environments in which illus-
trative embodiments may be implemented. FIGS. 1 and 2 are
only examples and are not intended to assert or imply any
limitation with regard to the environments in which different
embodiments may be implemented. A particular implemen-
tation may make many modifications to the depicted envi-
ronments based on the following description.

[0042] FIG. 1 depicts a block diagram of a network of data
processing systems in which illustrative embodiments may
be implemented. Data processing environment 100 is a
network of computers in which the illustrative embodiments
may be implemented. Data processing environment 100
includes network 102. Network 102 is the medium used to
provide communications links between various devices and
computers connected together within data processing envi-
ronment 100. Network 102 may include connections, such
as wire, wireless communication links, or fiber optic cables.

[0043] Clients or servers are only example roles of certain
data processing systems connected to network 102 and are
not intended to exclude other configurations or roles for
these data processing systems. Server 104 and server 106
couple to network 102 along with storage unit 108. Software
applications may execute on any computer in data process-
ing environment 100. Clients 110, 112, and 114 are also
coupled to network 102. A data processing system, such as
server 104 or 106, or client 110, 112, or 114 may contain data
and may have software applications or software tools
executing thereon.

[0044] Only as an example, and without implying any
limitation to such architecture, FIG. 1 depicts certain com-
ponents that are usable in an example implementation of an
embodiment. For example, servers 104 and 106, and clients
110, 112, 114, are depicted as servers and clients only as
example and not to imply a limitation to a client-server
architecture. As another example, an embodiment can be
distributed across several data processing systems and a data
network as shown, whereas another embodiment can be
implemented on a single data processing system within the
scope of the illustrative embodiments. Data processing
systems 104, 106, 110, 112, and 114 also represent example
nodes in a cluster, partitions, and other configurations suit-
able for implementing an embodiment.



US 2019/0171667 Al

[0045] Device 132 is an example of a device described
herein. For example, device 132 can take the form of a
smartphone, a tablet computer, a laptop computer, client 110
in a stationary or a portable form, a wearable computing
device, or any other suitable device. Any software applica-
tion described as executing in another data processing
system in FIG. 1 can be configured to execute in device 132
in a similar manner. Any data or information stored or
produced in another data processing system in FIG. 1 can be
configured to be stored or produced in device 132 in a
similar manner.

[0046] Client 114 is usable by a sender user to send a
screen capture image in a manner described herein. Appli-
cation 115 implements an embodiment described herein.
Application 115 interacts with messaging application 116 to
perform one or more operations described herein. Data
source 107 provides presented data on client 114, using
which the screen capture image is created on client 114, and
using which application 115 constructs the metadata of the
screen capture image as described herein. The embodiments
can be implemented on any type of device usable for
communicating using a messaging channel. For example,
device 132 can be configured in a manner similar to client
114, where application 134 and messaging application 136
perform functions similar to application 115 and messaging
application 116, respectively. Data source 107 presents data
on device 132 in a manner similar to the presented data on
client 114.

[0047] Servers 104 and 106, storage unit 108, and clients
110, 112, and 114, and device 132 may couple to network
102 using wired connections, wireless communication pro-
tocols, or other suitable data connectivity. Clients 110, 112,
and 114 may be, for example, personal computers or net-
work computers.

[0048] In the depicted example, server 104 may provide
data, such as boot files, operating system images, and
applications to clients 110, 112, and 114. Clients 110, 112,
and 114 may be clients to server 104 in this example. Clients
110, 112, 114, or some combination thereof, may include
their own data, boot files, operating system images, and
applications. Data processing environment 100 may include
additional servers, clients, and other devices that are not
shown.

[0049] In the depicted example, data processing environ-
ment 100 may be the Internet. Network 102 may represent
a collection of networks and gateways that use the Trans-
mission Control Protocol/Internet Protocol (TCP/IP) and
other protocols to communicate with one another. At the
heart of the Internet is a backbone of data communication
links between major nodes or host computers, including
thousands of commercial, governmental, educational, and
other computer systems that route data and messages. Of
course, data processing environment 100 also may be imple-
mented as a number of different types of networks, such as
for example, an intranet, a local area network (LAN), or a
wide area network (WAN). FIG. 1 is intended as an example,
and not as an architectural limitation for the different illus-
trative embodiments.

[0050] Among other uses, data processing environment
100 may be used for implementing a client-server environ-
ment in which the illustrative embodiments may be imple-
mented. A client-server environment enables software appli-
cations and data to be distributed across a network such that
an application functions by using the interactivity between a
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client data processing system and a server data processing
system. Data processing environment 100 may also employ
a service oriented architecture where interoperable software
components distributed across a network may be packaged
together as coherent business applications. Data processing
environment 100 may also take the form of a cloud, and
employ a cloud computing 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.

[0051] With reference to FIG. 2, this figure depicts a block
diagram of a data processing system in which illustrative
embodiments may be implemented. Data processing system
200 is an example of a computer, such as servers 104 and
106, or clients 110, 112, and 114 in FIG. 1, or another type
of'device in which computer usable program code or instruc-
tions implementing the processes may be located for the
illustrative embodiments.

[0052] Data processing system 200 is also representative
of a data processing system or a configuration therein, such
as data processing system 132 in FIG. 1 in which computer
usable program code or instructions implementing the pro-
cesses of the illustrative embodiments may be located. Data
processing system 200 is described as a computer only as an
example, without being limited thereto. Implementations in
the form of other devices, such as device 132 in FIG. 1, may
modify data processing system 200, such as by adding a
touch interface, and even eliminate certain depicted com-
ponents from data processing system 200 without departing
from the general description of the operations and functions
of data processing system 200 described herein.

[0053] In the depicted example, data processing system
200 employs a hub architecture including North Bridge and
memory controller hub (NB/MCH) 202 and South Bridge
and input/output (I/O) controller hub (SB/ICH) 204. Pro-
cessing unit 206, main memory 208, and graphics processor
210 are coupled to North Bridge and memory controller hub
(NB/MCH) 202. Processing unit 206 may contain one or
more processors and may be implemented using one or more
heterogeneous processor systems. Processing unit 206 may
be a multi-core processor. Graphics processor 210 may be
coupled to NB/MCH 202 through an accelerated graphics
port (AGP) in certain implementations.

[0054] In the depicted example, local area network (LAN)
adapter 212 is coupled to South Bridge and 1/O controller
hub (SB/ICH) 204. Audio adapter 216, keyboard and mouse
adapter 220, modem 222, read only memory (ROM) 224,
universal serial bus (USB) and other ports 232, and PCl/
PCle devices 234 are coupled to South Bridge and 1/O
controller hub 204 through bus 238. Hard disk drive (HDD)
or solid-state drive (SSD) 226 and CD-ROM 230 are
coupled to South Bridge and 1/O controller hub 204 through
bus 240. PCI/PCle devices 234 may include, for example,
Ethernet adapters, add-in cards, and PC cards for notebook
computers. PCI uses a card bus controller, while PCle does
not. ROM 224 may be, for example, a flash binary input/
output system (BIOS). Hard disk drive 226 and CD-ROM
230 may use, for example, an integrated drive electronics
(IDE), serial advanced technology attachment (SATA) inter-
face, or variants such as external-SATA (eSATA) and micro-
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SATA (mSATA). A super /O (SIO) device 236 may be
coupled to South Bridge and I/O controller hub (SB/ICH)
204 through bus 238.

[0055] Memories, such as main memory 208, ROM 224,
or flash memory (not shown), are some examples of com-
puter usable storage devices. Hard disk drive or solid state
drive 226, CD-ROM 230, and other similarly usable devices
are some examples of computer usable storage devices
including a computer usable storage medium.

[0056] An operating system runs on processing unit 206.
The operating system coordinates and provides control of
various components within data processing system 200 in
FIG. 2. The operating system may be a commercially
available operating system for any type of computing plat-
form, including but not limited to server systems, personal
computers, and mobile devices. An object oriented or other
type of programming system may operate in conjunction
with the operating system and provide calls to the operating
system from programs or applications executing on data
processing system 200.

[0057] Instructions for the operating system, the object-
oriented programming system, and applications or pro-
grams, such as application 115 or application 134 in FIG. 1,
are located on storage devices, such as in the form of code
226A on hard disk drive 226, and may be loaded into at least
one of one or more memories, such as main memory 208, for
execution by processing unit 206. The processes of the
illustrative embodiments may be performed by processing
unit 206 using computer implemented instructions, which
may be located in a memory, such as, for example, main
memory 208, read only memory 224, or in one or more
peripheral devices.

[0058] Furthermore, in one case, code 226A may be
downloaded over network 201A from remote system 201B,
where similar code 201C is stored on a storage device 201D.
in another case, code 226 A may be downloaded over net-
work 201A to remote system 201B, where downloaded code
201C is stored on a storage device 201D.

[0059] The hardware in FIGS. 1-2 may vary depending on
the implementation. Other internal hardware or peripheral
devices, such as flash memory, equivalent non-volatile
memory, or optical disk drives and the like, may be used in
addition to or in place of the hardware depicted in FIGS. 1-2.
In addition, the processes of the illustrative embodiments
may be applied to a multiprocessor data processing system.
[0060] In some illustrative examples, data processing sys-
tem 200 may be a personal digital assistant (PDA), which is
generally configured with flash memory to provide non-
volatile memory for storing operating system files and/or
user-generated data. A bus system may comprise one or
more buses, such as a system bus, an I/O bus, and a PCI bus.
Of course, the bus system may be implemented using any
type of communications fabric or architecture that provides
for a transfer of data between different components or
devices attached to the fabric or architecture.

[0061] A communications unit may include one or more
devices used to transmit and receive data, such as a modem
or a network adapter. A memory may be, for example, main
memory 208 or a cache, such as the cache found in North
Bridge and memory controller hub 202. A processing unit
may include one or more processors or CPUs.

[0062] The depicted examples in FIGS. 1-2 and above-
described examples are not meant to imply architectural
limitations. For example, data processing system 200 also
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may be a tablet computer, laptop computer, or telephone
device in addition to taking the form of a mobile or wearable
device.

[0063] Where a computer or data processing system is
described as a virtual machine, a virtual device, or a virtual
component, the virtual machine, virtual device, or the virtual
component operates in the manner of data processing system
200 using virtualized manifestation of some or all compo-
nents depicted in data processing system 200. For example,
in a virtual machine, virtual device, or virtual component,
processing unit 206 is manifested as a virtualized instance of
all or some number of hardware processing units 206
available in a host data processing system, main memory
208 is manifested as a virtualized instance of all or some
portion of main memory 208 that may be available in the
host data processing system, and disk 226 is manifested as
a virtualized instance of all or some portion of disk 226 that
may be available in the host data processing system. The
host data processing system in such cases is represented by
data processing system 200.

[0064] With reference to FIG. 3, this figure depicts a block
diagram of an example configuration for screen capture data
amalgamation in accordance with an illustrative embodi-
ment. Application 302 is an example of application 115 or
134 in FIG. 1, and accordingly, data processing system 304
corresponds to client 114 or device 132, respectively, in FIG.
1. Data source 306 is an example of data source 107 in FIG.
1.

[0065] Only as a non-limiting example for the clarity of
the description, suppose that data source 306 presents data
using URL 308 in browser 310. The body of browser 310
contains presented data 312. Further suppose that a screen
capture operation captures portion 314 of presented data 312
as a screen capture image. The remaining portion of pre-
sented data 312—which is the portion of presented data 312
other than the portion captured in the screen capture
image—may fully or partially be visible in the body of
browser 310. For example, some of the remaining portion
may be reachable in the body of browser 310 by scrolling.
Information 316A (price of an article depicted in presented
data 312), information 316B (size of the article depicted in
presented data 312), and information (construction material
of the article depicted in presented data 312) are some
examples of information available in the remaining portion
of presented data 312.

[0066] Inany of the manners described herein, application
302 determines a context associated with the screen capture
image captured from portion 314. As an example, applica-
tion 302 analyzes the remaining portion and determines that
information 316A and 316B are related to the context.
Accordingly, application 302 populates screen capture
image 318 with information 316A and 316B. Application
302 then causes the metadata to be sent in conjunction with
screen capture image 318 in the form of message 320.

[0067] Thus, as a part of communication 1 (labelled with
circled 1), application 302 causes screen capture image 318
and metadata 320 to be sent from messaging channel 321
operating in data processing system 304 of the sender user,
to messaging channel 322 operating in data processing
system 324 of a receiver user. Metadata 320 automatically
provided in communication 1 may satisfy the receiver user’s
need for additional information related to screen capture
image 318.
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[0068] In one example case described herein, the receiver
user may need more information about screen capture image
318. For example, the receiver user may send communica-
tion 2 (labelled with circled 2) to the sender user’s system
304. Communication 2 includes message 326 (shown only
in the receiver-side messaging channel 322 and not in
sender-side messaging channel 321 for clarity).

[0069] As a result of receiving communication 2 at data
processing system 304, application 302 performs an analysis
of message 326 to compute a new or additional context. In
the depicted example, suppose that the additional context is
“material”. Using the additional context, application 302
extracts additional information 316C from the remaining
portion of presented data 312. Application 302 causes addi-
tional information 316C to be associated as additional
metadata with screen capture image 318. Application 302
causes the additional metadata to be sent as communication
3 (labelled with circled 3). In the depicted non-limiting
example, communication 3 appears as additional message
328 in messaging channel 322.

[0070] Note that the browser-method of presenting data,
the scrolling method of reaching various parts of the remain-
ing portion, presenting the metadata as one or more separate
messages, and other depicted operations are used only as
non-limiting example ways of accomplishing certain opera-
tions described herein. From this disclosure, those of ordi-
nary skill in the art will be able to conceive many other ways
of accomplishing these operations and the same are con-
templated within the scope of the illustrative embodiments.
For example, presented data 312 may be loaded in a docu-
ment editor instead of a browser, the remaining portion may
be paginated instead of scrollable, and the metadata may be
shown and presented in a messaging channel in or with the
screen capture image instead of a separate message.

[0071] With reference to FIG. 4, this figure depicts a block
diagram of another example configuration for screen capture
data amalgamation in accordance with an illustrative
embodiment. Application 402 is an example of application
302 in FIG. 3. Messaging data 404 is data obtained from the
messaging channel, such as messaging channel 321 in FIG.
3, used by the sender user for communicating with one or
more other users. Note that more than one messaging
channels may provide messaging data 404. Presented data
406 is an example of presented data 312 in FIG. 3.

[0072] A screen capture image may be created by com-
ponent 408 or another component operating outside appli-
cation 402. Component 410 analyzes historical messaging
data to extract one or more contexts as described herein. For
example, an extracted context may be a topic that the sender
is expected to be interested in, with a certain confidence
value. As another example, an extracted context may be a
topic that the sender and an expected receiver are likely to
be interested in, with a certain confidence value. As another
example, an extracted context may be a topic that the sender
and an identified receiver are determined to have been
interested in, with a certain confidence value.

[0073] Component 412 parses, analyzes, or otherwise per-
forms machine understanding of the remaining portion of
presented data 406, i.e. the portion other than the portion
included in the screen capture image. Using this machine
understanding of the remaining portion, component 412
identifies in presented data 406 one or more pieces of
additional information related to the screen capture image.
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[0074] Component 414 suitably associates the identified
pieces of additional information with the screen capture
image. One non-limiting manner of associating the identi-
fied pieces of additional information with the screen capture
image includes making the additional information a part of
the metadata of the screen capture image. The association
between the additional information and the screen capture
image can be formed in ways other than the image metadata,
such as by embedding the information in the image graphic,
or including the information in a file that is separate from the
file containing the image data.

[0075] Component 420 causes the additional information
to be sent in conjunction with the screen capture image in a
messaging channel. If subsequent messaging occurs in the
messaging channel, component 418 analyses the subsequent
messaging data to determine additional context as described
herein. If more or different additional information is needed
according to the additional context, component 416 uses
component 412 to extract such more or different pieces of
additional information. Component 418 operates in the
manner of component 414 to associate the more or different
pieces of additional information with the screen capture
image. Component 420 communicates the more or different
pieces of additional information in the messaging channel.

[0076] With reference to FIG. 5, this figure depicts a
flowchart of an example process for screen capture data
amalgamation in accordance with an illustrative embodi-

ment. Process 500 can be implemented in application 402 in
FIG. 4.

[0077] The application takes or receives a screen capture
image from a data presentation of a data source, e.g.,
presented data 406 in FIG. 4 (block 502). The application
identifies a likely or actual recipient of the screen capture
image as the case may be, in a manner described herein
(block 504).

[0078] The application analyzes historical messaging data
from a past period in one or more messaging channels to
determine a set of contexts and a corresponding set of their
confidence values as described herein (block 506). The
application selects a historical context computed in the
analysis of block 506 (block 508). For example, the appli-
cation may select that historical context which has the
highest confidence value, or the application may select a
context whose confidence value exceeds a threshold confi-
dence value. Other methods for selecting a context based on
the confidence values will be apparent from this disclosure
to those of ordinary skill in the art and the same are
contemplated within the scope of the illustrative embodi-
ments.

[0079] The application analyzes the remaining portion of
the presented data in a manner described herein (block 510).
From the analysis of block 510, the application selects one
or more pieces of additional data that correspond to the
selected context (block 512). The application adds or popu-
lates the additional information as metadata of the screen
capture image, or associates the additional information with
the screen capture image in other suitable manner (block
514).

[0080] The application sends or causes the sending of the
additional information with the screen capture image to a
receiver (block 516). The application either ends process
500 thereafter or exits process 500 via exit point label “A”
to enter process 600 via entry point labelled “A” therein.
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[0081] With reference to FIG. 6, this figure depicts a
flowchart of another example process for screen capture data
amalgamation in accordance with an illustrative embodi-
ment. Process 600 can be implemented in application 402 in
FIG. 4. The application optionally enters process 600 from
process 500 of FIG. 5 via entry point A.

[0082] The application receives or detects receiving sub-
sequent message data after sending the screen capture image
and additional information from process 500 (block 602).
The application analyzes the subsequent message data to
determine an additional context as described herein (block
604). Optionally, as a result of identifying additional context
in the analysis of block 604, the application may adjust or
modify a confidence weighting algorithm in a cognitive
analysis system as described herein (block 606).

[0083] The application analyzes the remaining portion of
the presented data to find further additional information that
is related to the additional context (block 608). The appli-
cation selects the further additional information correspond-
ing to the context, if such information is found in the
presented data (block 610).

[0084] The application adds or populates the further addi-
tional information as additional metadata of the screen
capture image, or associates the further additional informa-
tion with the screen capture image in other suitable manner
(block 612).

[0085] The application sends or causes the sending of the
further additional information in relation to the screen
capture image in the messaging channel (block 614). If no
further additional information is found, the application may
optionally cause the sending of a negative result message
advising the receiver that no additional information relating
to the additional context was found in the presented data.
The application ends process 600 thereafter.

[0086] Thus, a computer implemented method, system or
apparatus, and computer program product are provided in
the illustrative embodiments for screen capture data amal-
gamation and other related features, functions, or operations.
Where an embodiment or a portion thereof is described with
respect to a type of device, the computer implemented
method, system or apparatus, the computer program prod-
uct, or a portion thereof, are adapted or configured for use
with a suitable and comparable manifestation of that type of
device.

[0087] Where an embodiment is described as imple-
mented in an application, the delivery of the application in
a Software as a Service (SaaS) model is contemplated within
the scope of the illustrative embodiments. In a SaaS model,
the capability of the application implementing an embodi-
ment is provided to a user by executing the application in a
cloud infrastructure. The user can access the application
using a variety of client devices through a thin client
interface such as a web browser (e.g., web-based e-mail), or
other light-weight client-applications. The user does not
manage or control the underlying cloud infrastructure
including the network, servers, operating systems, or the
storage of the cloud infrastructure. In some cases, the user
may not even manage or control the capabilities of the SaaS
application. In some other cases, the SaaS implementation of
the application may permit a possible exception of limited
user-specific application configuration settings.

[0088] 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
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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.

[0089] 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 is 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,
is 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.

[0090] 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 receives computer readable program instructions
from the network and forwards the computer readable
program instructions for storage in a computer readable
storage medium within the respective computing/processing
device.

[0091] 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 in 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
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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
execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, in order to
perform aspects of the present invention.

[0092] 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 inven-
tion. It will be understood that each block of the flowchart
illustrations and/or block diagrams, and combinations of
blocks in the flowchart illustrations and/or block diagrams,
can be implemented by computer readable program instruc-
tions.

[0093] 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 in 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 in the flowchart and/or block diagram block or
blocks.

[0094] 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.

[0095] 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 in the
flowchart or block diagrams may represent a module, seg-
ment, or portion of instructions, which comprises one or
more executable instructions 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.
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What is claimed is:

1. A method comprising:

capturing, at a device of a sender, from a first portion of
data presented on the device by a data source, a screen
capture image, the data being presented during com-
munication on a messaging channel, the messaging
channel comprising a system for electronic communi-
cation;

extracting a context by analyzing historical topics of
communications of the sender from a set of messaging
channels;

extracting additional information related to the context
from a second portion of the data presented on the
device, the second portion comprising data not cap-
tured in the screen capture image;

associating the additional information with the screen
capture image; and

causing the screen capture image and the additional
information to be transmitted in the messaging channel.

2. The method of claim 1, further comprising:

detecting, responsive to the causing, a subsequent com-
munication in the messaging channel;

analyzing data of the subsequent communication to
extract a second context;

searching, using the second context, the second portion to
locate a second additional data, the second additional
data corresponding to the second context;

associating the second additional information with the
screen capture image; and

causing the second additional information to be transmit-
ted relative to the screen capture image in the messag-
ing channel.

3. The method of claim 1, further comprising:

detecting, responsive to the causing, a subsequent com-
munication in the messaging channel;

analyzing data of the subsequent communication to
extract a second context;

searching, using the second context, the second portion to
locate a second additional data, the second additional
data corresponding to the second context;

failing to locate the second additional information in the
second portion; and

causing a message about the failing to be transmitted
relative to the screen capture image in the messaging
channel.

4. The method of claim 1, further comprising:

adding, as a part of the associating, the additional infor-
mation as metadata of the screen capture image.

5. The method of claim 1, further comprising:

modifying, as a part of the associating, the screen capture
image to embed the additional information into the
screen capture image.

6. The method of claim 1, further comprising:

determining from analyzing the historical messaging data,
a likely receiver of the screen capture image; and

selecting a topic, responsive to the sender communicating
with the likely receiver about the topic, from the
historical topics in historical messaging data, the topic
forming the context.

7. The method of claim 1, further comprising:

identifying a specified receiver of the screen capture
image; and
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selecting a topic, responsive to the sender communicating
with the specified receiver about the topic, from the
historical topics in historical messaging data, the topic
forming the context.

8. The method of claim 1, wherein the first portion of the
data is visibly presented on a display screen associated with
the device, and wherein the second portion is available at the
device.

9. The method of claim 8, wherein the second portion is
not visible on the device.

10. The method of claim 1, further comprising:

computing a past period, wherein the historical topics are

present in historical messaging data of the past period.
11. A computer usable program product comprising a
computer readable storage medium, and program instruc-
tions stored on the computer readable storage medium, the
stored program instructions comprising:
program instructions to capture, at a device of a sender,
from a first portion of data presented on the device by
a data source, a screen capture image, the data being
presented during communication on a messaging chan-
nel, the messaging channel comprising a system for
electronic communication;
program instructions to extract a context by analyzing
historical topics of communications of the sender from
a set of messaging channels;

program instructions to extract additional information
related to the context from a second portion of the data
presented on the device, the second portion comprising
data not captured in the screen capture image;

program instructions to associate the additional informa-
tion with the screen capture image; and

causing the screen capture image and the additional

information to be transmitted in the messaging channel.

12. The computer usable program product of claim 11,
further comprising:

program instructions to detect, responsive to the causing,

a subsequent communication in the messaging channel;
program instructions to analyze data of the subsequent
communication to extract a second context;

program instructions to search, using the second context,

the second portion to locate a second additional data,
the second additional data corresponding to the second
context;
program instructions to associate the second additional
information with the screen capture image; and

program instructions to cause the second additional infor-
mation to be transmitted relative to the screen capture
image in the messaging channel.

13. The computer usable program product of claim 11,
further comprising:

program instructions to detect, responsive to the causing,

a subsequent communication in the messaging channel;
program instructions to analyze data of the subsequent
communication to extract a second context;

program instructions to search, using the second context,

the second portion to locate a second additional data,
the second additional data corresponding to the second
context;

program instructions to fail to locate the second additional

information in the second portion; and

program instructions to cause a message about the failing

to be transmitted relative to the screen capture image in
the messaging channel.
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14. The computer usable program product of claim 11,
further comprising:

program instructions to add, as a part of the associating,

the additional information as metadata of the screen
capture image.

15. The computer usable program product of claim 11,
further comprising:

program instructions to modify, as a part of the associat-

ing, the screen capture image to embed the additional
information into the screen capture image.

16. The computer usable program product of claim 11,
further comprising:

program instructions to determine from analyzing the

historical messaging data, a likely receiver of the screen
capture image; and

program instructions to select a topic, responsive to the

sender communicating with the likely receiver about
the topic, from the historical topics in the historical
messaging data, the topic forming the context.

17. The computer usable program product of claim 11,
further comprising:

program instructions to identify a specified receiver of the

screen capture image; and

program instructions to select a topic, responsive to the

sender communicating with the specified receiver
about the topic, from the historical topics in the his-
torical messaging data, the topic forming the context.
18. The computer usable program product of claim 11,
wherein the computer usable code is stored in a computer
readable storage device in a data processing system, and
wherein the computer usable code is transferred over a
network from a remote data processing system.
19. The computer usable program product of claim 11,
wherein the computer usable code is stored in a computer
readable storage device in a server data processing system,
and wherein the computer usable code is downloaded over
a network to a remote data processing system for use in a
computer readable storage device associated with the remote
data processing system.
20. A computer system comprising a processor, a com-
puter-readable memory, and a computer readable storage
medium, and program instructions stored on the computer
readable storage medium for execution by the processor via
the memory, the stored program instructions comprising:
program instructions to capture, at a device of a sender,
from a first portion of data presented on the device by
a data source, a screen capture image, the data being
presented during communication on a messaging chan-
nel, the messaging channel comprising a system for
electronic communication;
program instructions to extract a context by analyzing
historical topics of communications of the sender from
a set of messaging channels;

program instructions to extract additional information
related to the context from a second portion of the data
presented on the device, the second portion comprising
data not captured in the screen capture image;

program instructions to associate the additional informa-
tion with the screen capture image; and

causing the screen capture image and the additional

information to be transmitted in the messaging channel.
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