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(57) Abstract: Computing systems configured to efficiently attach files to emails are disclosed herein. In one embodiment, a mobile
device can include a processor, a camera, and a memory operatively coupled to the processor. The memory contains instructions
executable by the processor to cause the computing device to capture, via the camera, an image of a machine-readable label shown
on a display of a client device used to compose a draft email and decode the captured image of the machine-readable label to derive a
network address of a webpage, an authentication token, and an email identification identifying the draft email. The mobile device can
also load the webpage in a web browser, and upon receiving an input to upload a file, transmit the digital file to an upload server along
with the decoded authentication token and the email identification for attaching the file to the draft email.
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EFFICIENT ATTACHMENT OF FILES FROM MOBILE DEVICES

BACKGROUND

[0001] Electronic Mail (“email” or “e-mail”) is a technique of exchanging messages
between users using computers, smartphones, or other types of electronic devices. Email
exchanges operate across computer networks such as the Internet or an intranet. Today's
email systems are typically based on a store-and-forward model utilizing email servers to
accept, forward, and store email messages. Users can connect to email servers or webmail
interfaces via a computer network to send or receive email messages.

SUMMARY

[0002] This Summary is provided to introduce a selection of concepts in a simplified
form that are further described below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the claimed subject matter, nor is it
intended to be used to limit the scope of the claimed subject matter.

[0003] An email message typically includes a message header, a message body, and
optionally one or more attachments appended to the email message. A message header can
include structured data fields individually containing source/destination email addresses
(e.g., “To:” or “From”) and/or other suitable information describing the email message, such
as importance. A message body can contain data, such as in plain text or Hypertext Markup
Language (“HTML”) text data, representing information conveyed in an email message.
Attachments can include Microsoft Word® documents, images, videos, or other suitable
types of data files. During composition of an email message, a user can utilize a standalone
email client (e.g., Microsoft Outlook®) on a client device (e.g., a desktop) or a web-based
email client such as Gmail provided by Google Inc. of Mountain View, California. Utilizing
either the standalone or the web-based email client, the user can insert source/destination
email addresses, type a message body in plain or HTML text, and attach one or more files
such as images, documents, videos, etc.

[0004] In certain implementations, only files residing on or directly accessible via the
client device can be readily attached to a draft email message that a user is currently
composing. For example, the user can start an attachment utility in the email client to
browse and select one or more files residing on a hard drive of the client device. In another
example, the user can also select one or more files from a network drive, a cloud storage
space, or other suitable storage locations accessible via the client device. Upon completion

of email composition, the draft email message can be sent with a copy of the attached files
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to an email server, which in turn forwards the email message with the attachment to one or
more suitable destinations.

[0005] The foregoing attachment technique can present certain difficulties when the
one or more files to be attached are not readily accessible via the client device of a user. For
example, the one or more files can reside on or to be taken by a mobile device such as a
smartphone or a tablet of the same user or a different user instead of the client device. One
way to attach a file from the mobile device includes locally connecting the mobile device to
the client device via wired (e.g., using a cable) or wireless connection (e.g., via WIFI,
Bluetooth, etc.). Once the local connection is established, the user can first copy the file
from the mobile device to the hard drive of the client device and then attach the copied file
to the draft email message. Such multi-stepped operations can be cumbersome and may
require device/system dependent hardware/software utilities, such as special cables and
connection utility applications, which may not be readily available.

[0006] Several embodiments of the disclosed technology can enable the user to
efficiently attach one or more files from the mobile device to a draft email message the user
is composing on the client device without first copying the files from the mobile device to
the client device. In certain implementations, the user can indicate attachment of a file from
the mobile device by actuating a menu item, an icon, or other suitable types of interface
element in the standalone or web-based email client. In response, the email client can
generate a barcode, a Quick Response Code (QR code), or other suitable types of machine-
readable optical label or other suitable types of label. The generated optical label can encode
various information or data such as, for example, a network address (e.g., a universal
resource locator or URL) of an upload webpage provided by an upload server, an
authentication token to an email server of the user, an email identification (e.g., an
alphanumeric string) identifying the draft email message, or other suitable information. The
email client can then output the optical label on a monitor, a touchscreen, or other suitable
types of display of the client device.

[0007] The user can then use a camera, scanner, or other suitable types of
hardware/software utility on the mobile device to scan or capture an image of the optical
label on the display of the client device. Based on the captured image, the mobile device
can decode the machine-readable data of the optical label to obtain the URL of the upload
webpage, the authentication token, the email identification, and/or other suitable
information. In certain embodiments, once the URL of the upload webpage is decoded, the

mobile device can automatically launch a web browser on the mobile device to access the
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upload webpage at the decoded URL. In other embodiments, the web browser may be
manually started by the user, launched upon user confirmation, or initialized in other
suitable manners to access the upload webpage at the decoded URL.

[0008] Once arrived at the upload webpage, the user is provided with functionalities
to select and upload one or more files from the mobile device to the upload server. The one
or more files can already reside on the mobile device, or the user may be prompted to create
new files by, for example, taking one or more pictures with the camera of the mobile device.
Upon user selection of one or more files to upload, the mobile device can upload the selected
files via a computer network to the upload server along with the decoded authentication
token and the email identification.

[0009] Once the upload server receives the uploaded files, the decoded authentication
token, and the email identification from the mobile device, the upload server can
authenticate with the email server using the received authentication token for access to a
copy of the draft email message on the email server. Upon success of authentication, the
upload server can transmit the received one or more files along with the email identification
to the email server to be attached to the draft email message. The email server in turn, can
identify a copy of the draft email message being composed on the client device according
to the email identification and attach the one more files to the identified copy of the draft
email message. A copy of the one or more files can also be transmitted from the email
server to the client device when, for example, the draft email message is synchronized
between the email server and the client device before or after the email message is sent.
[0010] Thus, several embodiments of the disclosed technology can enable efficient
attachment of files from the mobile device without a wired or wireless local connection
between the mobile device and the client device. Instead, a URL of the upload webpage is
provided to the mobile device using an optical or other suitable types of label. The upload
webpage can then facilitate uploading of the one or more files from the mobile device to the
upload server. Upon receiving the uploaded files, the upload server can interact with the
email server to authenticate and attach a copy of the one or more files to a copy of the draft
email message on the email server. Thus, from the user’s perspective, the one or more files
from the mobile device can appear to be attached directly from the mobile device to the draft
email message without having to move the files from the mobile device to the client device.
As such, cumbersome operations of copying the files between the mobile device and the
client device can be eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0011] Figure 1 is a schematic diagram illustrating a computing system implementing
efficient attachment of files from mobile devices in accordance with embodiments of the
disclosed technology.

[0012] Figures 2A-2C are schematic diagrams illustrating certain hardware/software
components of the computing system of Figure 1 during various stages of operation in
accordance with embodiments of the disclosed technology.

[0013] Figures 3A-3E are schematic diagrams illustrating an example user interface
configured for efficient attachment of files in accordance with embodiments of the disclosed
technology.

[0014] Figures 4A-4D are flowcharts illustrating processes of efficient attachment of
files in accordance with embodiments of the disclosed technology.

[0015] Figure 5 is a computing device suitable for certain components of the instant
message system in Figure 1.

DETAILED DESCRIPTION

[0016] Certain embodiments of systems, devices, components, modules, routines,
data structures, and processes for efficient attachment of files in computing systems are
described below. In the following description, specific details of components are included
to provide a thorough understanding of certain embodiments of the disclosed technology.
A person skilled in the relevant art will also understand that the technology can have
additional embodiments. The technology can also be practiced without several of the details
of the embodiments described below with reference to Figures 1-5.

[0017] As used herein, the term “email server” generally refers to computer dedicated
to running such applications that are configured to receive incoming emails from senders
and forward outgoing emails to recipients via a computer network, such as the Internet.
Examples of such applications include Microsoft Exchange®, qmail, Exim, and sendmail.
An email server can maintain and/or access one or more inboxes for corresponding users.
As used herein, an “inbox” is a file folder configured to contain data representing incoming
emails for a user. The email server can also maintain and/or access one or more outboxes
configured to contain outgoing emails and/or other suitable mailboxes. Also used herein, a
“draft email” or “draft email message” is an email being composed on, for example, a client
device, and not yet transmitted to an intended destination.

[0018] Also used herein, an “attachment” or “email attachment” generally refers to a
file appended to an email. An attachment can be any suitable types of files. For example,

an attachment can be an image file, a video file, a document file, etc. An “image file” as
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used herein generally refers to a digital file configured to organize and store digital images.
Image files can be composed of digital data in one of these formats that can be rasterized
for use on a computer display or printer. An image file format may store data in
uncompressed, compressed, vector, or other suitable formats. Once rasterized, an image file
becomes a grid of pixels, each of which has a number of bits to designate a color equal to a
color depth. Example image file formats include Joint Photographic Experts Group,
Exchangeable image file format, Tagged Image File Format, Graphics Interchange Format,
bitmap file format, and Portable Network Graphics.

[0019] Also used herein, the term “machine-readable label” generally refers to an
image containing visual patterns useable for encoding digital data. Examples of machine-
readable label can include a barcode, a Quick Response code, or other suitable types of
optical label for encoding information. A machine-readable label can utilize various
encoding modes (e.g., numeric, alphanumeric, byte/binary, and kanji) to efficiently store
data, which can then be captured using a camera or scanner and decoded with suitable
software. For example, a QR code typically includes multiple black squares arranged in a
square grid on a white background. A QR code can be read by a camera and processed
using Reed—Solomon error correction until encoded information is appropriately
interpreted. The encoded data can then be extracted from patterns that are present in both
horizontal and vertical components of the QR code.

[0020] When composing emails on a desktop, laptop, or other suitable types of client
device, a user sometimes may desire to attach a file (e.g., a photo) that resides on a mobile
device, such as a smartphone, or to be taken by the user using the mobile device. However,
in order to attach such a file from the mobile device, the user may need to locally connect
the mobile device to the client device via wired (e.g., using a cable) or wireless connection
(e.g., via WIFI, Bluetooth, etc.). Once the local connection is established, the user can first
copy the file from the mobile device to the hard drive of the client device and then attach
the copied file to the draft email. Such multi-stepped operations can be cumbersome and
may require device/system dependent hardware/software utilities, such as special cables and
connection utility applications, which may not be readily available.

[0021] Several embodiments of the disclosed technology can enable the user to
efficiently attach one or more files from the mobile device directly to a draft email the user
is composing on the client device without first copying the files from the mobile device to
the client device. In certain implementations, upon receiving an indication to attach a file

from the mobile device, an email client on the client device can generate a machine-readable
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label that encodes various information or data such as, for example, a network address (e.g.,
a universal resource locator or URL) of an upload webpage provided by an upload server,
an authentication token to an email server of the user, an email identification (e.g., an
alphanumeric string) identifying the draft email message, or other suitable information. The
email client can then output the optical label on a monitor, a touchscreen, or other suitable
types of display of the client device.

[0022] The user can then scan the machine-readable label using a camera of the
mobile device to obtain the URL of the upload webpage, authentication token, and the email
identification. The user can then upload the desired file from the mobile device to the upload
server via the upload webpage. Upon receiving the uploaded files, the upload server can
interact with the email server to authenticate and attach a copy of the one or more files to a
copy of the draft email message on the email server. Thus, from the user’s perspective, the
one or more files from the mobile device can appear to be attached directly from the mobile
device to the draft email message without having to move the files from the mobile device
to the client device. As such, cumbersome operations of copying the files between the
mobile device and the client device can be eliminated, as described in more detail below
with reference to Figures 1-5. Even though attachment to emails is used as an example to
illustrate various aspects of the disclosed technology below, in other implementations, the
disclosed technology can also be used for attachment of pictures, videos, or other suitable
types of files to a social media page (e.g., a Facebook page), an instant message (e.g.,
WhatsApp), or other suitable types of communications means.

[0023] Figure 1 is a schematic diagram illustrating an example computing system 100
implementing efficient attachment of files in accordance with embodiments of the disclosed
technology. As shown in Figure 1, the computing system 100 can include a computer
network 104 interconnecting client devices 102, a mobile device 103, one or more upload
servers 105, and one or more email servers 106 (referred to as “upload server 105” and
“email server 106” herein for simplicity). The email server 106 is also interconnected with
a network storage 112 containing one or more inboxes 114 corresponding to the users 101.
[0024] The computer network 104 can include an intranet, a wide area network, the
Internet, or other suitable types of network. Even though particular components of the
computing system 100 are shown in Figure 1, in other embodiments, the computing system
100 can also include additional and/or different components or arrangements. For example,
in certain embodiments, the computing system 100 can also include additional network

storage devices, network devices, and/or other suitable components (not shown). In other
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embodiments, the upload server 105 may be integrated into the email server 106.

[0025] The client devices 102 can each include a computing device that facilitates
corresponding users 101 to access computing services provided by the email server 106 via
the computer network 104. For example, in the illustrated embodiment, the client devices
102 individually include a desktop computer. In other embodiments, the client devices 102
can also include laptop computers, tablet computers, or other suitable computing devices.
Even though twousers 101 (illustrated as first and second users 101a and 101b, respectively)
are shown in Figure 1 for illustration purposes, in other embodiments, the computing system
100 can facilitate any suitable number of users 101 to access suitable types of computing
services provided by the email server 106.

[0026] The client device 102 can include suitable hardware/software to provide
various computer applications and/or services. For example, as shown in Figure 1, the client
device 102 can execute suitable instructions to provide an email client 116 configured to
compose a draft email 117 having an email body 118. In certain embodiments, the email
client 116 can be a standalone email client application, such as Microsoft Outlook®. In
other embodiments, the email client 116 can also be a web-based email client such as Gmail
provided by Google Inc., of Mountain View, California. In any of the foregoing
embodiments, the email client 116 can be configured to generate a machine-readable label
119 (shown in Figure 2A) encoding a network address of an upload webpage 122 (shown
in Figure 2A), an authentication token, an email identification corresponding to the draft
email 117. The email client 116 can then output the generated machine-readable label on a
monitor, touchscreen, or other suitable types of display of the client device 102.

[0027] The users 101 can also have access to one or more mobile devices 103. For
example, as shown in Figure 1, the first user 101a can have access to a mobile device 103
having a camera 107. In the illustrated example, the mobile device 103 is illustrated as a
smartphone. In other examples, the mobile device 103 can also include a tablet with
rear/front facing cameras, a network-enabled camera, or other suitable types of image
capturing device. As described in more detail herein, several embodiments of the disclosed
technology can allow the first user 101a to attached one or more files (e.g., a photo 120) on
the mobile device 103 to the draft email 117 on the client device 102 even without direct
wired or wireless connections between the client device 102 and the mobile device 103.
Instead, the first user 101a can capture an image of the machine-readable label 119 surfaced
on the display of the client device 102, decode the captured image to obtain the encoded

network address of the upload webpage, authentication code, and the email identification.
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The first user 101a can then utilize the upload webpage to upload one or more files from the
mobile device 103 to the email server 106 via the upload server 105,

[0028] The upload server 105 can be configured to facilitate uploading of one or more
files such as the photo 120 from the mobile device 103 to the email server 106 as attachment
to the draft email 117. In certain implementations, the upload server 105 can host the upload
webpage 122 (shown in Figure 2A) configured to facilitate selection and upload of one or
more files from the mobile device 103 to the upload server 105. In other implementations,
the upload webpage 122 may be hosted by a web server (not shown) that is separate from
the upload server 105. In any of the foregoing embodiments, once the upload server 105
receives the photo 120 along with the authentication token and the email identification, the
upload server 105 can be configured to authenticate itself to the email server 106 using the
authentication code. Upon successful authentication, the upload server 105 can be
configured to provide, via the computer network 104, the photo 120 to the email server 106
as an attachment to the server copy of the draft email 117’ identified by the email
identification.

[0029] The email server 106 can be configured to facilitate email reception, storage,
forwarding, and other related functionalities. For example, as shown in Figure 1, the first
user 101a can utilize the client device 102 to generate the draft email 117 destined to the
second user 101b. The draft email 117 can include an email header (not shown), an email
body 118, and one or more attachments from the mobile device 103. In the illustrated
example, the attachments include the photo 120. In other examples, the attachments can
include one or more documents, video files, executable files, or other suitable types of files.
Upon receiving an indication that the draft email 117 is started on the email client 116, the
email server 106 can create and store a server copy of the email 117’ in an inbox 114 on the
network storage 112 that corresponds to the first user 101a. The indication can include an
automatic saving of a copy of the draft email 117, or a manual save initiated by the first user
101a. The email server 106 can also be configured to facilitate attachment of files from the
mobile device 103 directly to the server copy of the draft email 117° before forwarding the
draft email 117 with the email body 118 and the photo 120 to the second user 101b.
Operations and functional components of the mobile device 103, the upload server 105, and
the email server 106 are described in more detail below with reference to Figures 2A-2C.
[0030] Figures 2A-2C are schematic diagrams illustrating certain hardware/software
components of the computing system 100 during various stages of operations in accordance

with embodiments of the disclosed technology. In Figures 2A-2C, only certain components
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of the computing system 100 of Figure 1 are shown for clarity. In Figure 2A and in other
Figures herein, individual software components, objects, classes, modules, and routines may
be a computer program, procedure, or process written as source code in C, C++, C#, Java,
and/or other suitable programming languages. A component may include, without
limitation, one or more modules, objects, classes, routines, properties, processes, threads,
executables, libraries, or other components. Components may be in source or binary form.
Components may include aspects of source code before compilation (e.g., classes,
properties, procedures, routines), compiled binary units (e.g., libraries, executables), or
artifacts instantiated and used at runtime (e.g., objects, processes, threads).

[0031] Components within a system may take different forms within the system. As
one example, a system comprising a first component, a second component and a third
component can, without limitation, encompass a system that has the first component being
a property in source code, the second component being a binary compiled library, and the
third component being a thread created at runtime. The computer program, procedure, or
process may be compiled into object, intermediate, or machine code and presented for
execution by one or more processors of a personal computer, a network server, a laptop
computer, a smartphone, and/or other suitable computing devices.

[0032] Equally, components may include hardware circuitry. A person of ordinary
skill in the art would recognize that hardware may be considered fossilized software, and
software may be considered liquefied hardware. As just one example, software instructions
in a component may be burned to a Programmable Logic Array circuit, or may be designed
as a hardware circuit with appropriate integrated circuits. Equally, hardware may be
emulated by software. Various implementations of source, intermediate, and/or object code
and associated data may be stored in a computer memory that includes read-only memory,
random-access memory, magnetic disk storage media, optical storage media, flash memory
devices, and/or other suitable computer readable storage media excluding propagated
signals.

[0033] As shown in Figure 2A, the email client 116 can include a menu item, a button,
or other suitable types of interface element 113 (shown in Figure 2A as a radial button for
illustration purposes) for initializing a utility for attaching one or more files from the mobile
device 103 to the draft email 117. When the first user 101a actuates the interface element
113, as indicated by the cursor 115, the email client 116 can be configured to generate and
output on a display of the client device 102, a machine-readable label 119. In the illustrated

example, the machine-readable label 119 is shown as a QR code. In other embodiments,
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the machine-readable label 119 can also include one-dimension barcode or other suitable
types of optical label.

[0034] In accordance with embodiments of the disclosed technology, the email client
116 can be configured to generate the machine-readable label 119 that encodes various
information. For example, as shown in Figure 2A, the machine-readable label 119 can
encode a network address 119a (e.g., a URL) of an upload webpage 122, an authentication
token 119b, and an email identification 119¢. In certain embodiments, the authentication
token 119b and the email identification 119¢ can both include a random string generated by
the email server 106, for example, when the server copy of the draft email 117’ is created.
In other embodiments, the authentication token 119b and/or the email identification 119¢
can include other suitable forms of digital data. In further embodiments, the authentication
token 119a can be associated with a time-to-live value expiration of which would render the
authentication token 119a invalid. The mobile device 103 can then be configured to capture
the machine-readable label 119, decode the information from the captured machine-readable
label 119 in order to initialize an upload process as described below.

[0035] In certain embodiments, the mobile device 103 can include a processor and a
memory containing instructions executable by the processor to provide one or more software
components. For example, as shown in Figure 2A, the mobile device 103 can include a
scanner 132, a decoder 134, a launcher 136, and a sender 138 operatively coupled to one
another. The mobile device 103 can also have access to a storage 108 configured to store
one or more digital files, such as photos 120. In the illustrated embodiment, the storage 108
can include a cloud storage, network storage, or other suitable types of remote storage that
is separate from by accessible via the computer network 104 (Figure 1) by the mobile device
103. In other embodiments, the storage 108 can be an internal storage (e.g., a solid state
drive), a removable storage (e.g., a secured digital card), or other suitable storage medium
in the mobile device 103. Even though the foregoing components are shown in Figure 2A,
in other embodiments, the mobile device 103 can also include image processing, network
communications, or other suitable types of hardware/software components.

[0036] The scanner 132 can be configured to capture an image of the machine-
readable label 119 by, for instance, taking a picture or scanning the machine-readable label
119 using the camera 107 (Figure 1) of the mobile device 103. The scanner 132 can then
be configured to process the captured image using Reed—Solomon or other suitable types of
error correction until the image can be appropriately interpreted. The scanner 132 can then

provide the captured image of the machine-readable label 119 to the decoder 134 for
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decoding information contained therein.

[0037] The decoder 134 can be configured to extract information encoded in the
captured image of the machine-readable label 119. For example, as shown in Figure 2A,
the decoder 134 can be configured to extracted from patterns that are present in both
horizontal and vertical components of the image of the example QR code to extract the
network address 119a (e.g., a URL) of the upload webpage 122, the authentication token
119b, and an email identification 119¢. In certain embodiments, the scanner 132 and the
decoder 134 can be parts of the email client 116. In other embodiments, the scanner 132
and/or the decoder 134 can be separate components from the email client 116.

[0038] The launcher 136 can be configured to launch the upload webpage 122 in a
web browser 121 on the mobile device 103. In one implementation, upon decoding the
network address 119a by the decoder 134, the launcher 136 can be configured to
automatically launch the web browser 121 and load the upload webpage 122 in the launched
web browser 121 by transmitting a webpage request 110 to the upload server 105 and receive
a copy of the upload webpage 122 from the upload server 105. In another implementation,
the launcher 136 can be configured to launch the web browser 121 upon confirmation by
the first user 101a, or can facilitate manual launching of the web browser 121 by the first
user 101a.

[0039] As shown in Figure 2A, the upload webpage 122 can include a user interface
with one or more interface elements configured to facilitate selection and uploading of files
from the mobile device 103 to the upload server 105. In the illustrated embodiment, the
interface elements can include a choose file button 124, a new file button 126, and an upload
button 128. The choose file button 124 can be configured to launch, for instance, a file
manager that allows the first user 101a to browse through files accessible via the mobile
device 103, such as the photos 120 in the storage 108. The new file button 126 can be
configured launch, for instance, a photo application (not shown) via which the first user
101a can create a new photo 120. The upload button 128 can be configured to upload one
or more of selected files from the mobile device 103 and transmit the selected files along
with the authentication token 119b and the email identification 119¢ to the upload server
105. In other embodiments, the upload webpage 122 can also include menu items, lists, or
other suitable interface elements configured to perform similar or different functions. In
further embodiments, the upload webpage 122 can also be configured as an application
downloadable to the mobile device 103 from, for example, the upload server 105 or other

suitable sources upon decoding the network address 119a.
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[0040] As shown in Figure 2B, upon receiving a user input, as indicated by the cursor
115 to upload one or more selected files (e.g., a photo 120) from the mobile device 103 to
the upload server 105, the sender 138 can be configured to package the selected files, the
authentication token 119b, the email identification 119¢, and other suitable information as
a data package and transmit the data package to the upload server 105 via, for example, the
computer network 104 (Figure 1). The upload server 105 can then utilize information
contained in the received data package to effect attachment of the files to the draft email
117’ on the email server 106.

[0041] As shown in Figure 2B, the upload server 105 can include a webpage
component 121, an authenticate component 123, and an output component 125 operatively
coupled to one another while the email server 106 can include a security component 131
and an attachment component 133 operatively coupled to each other. The webpage
component 121 can be configured to provide the upload webpage 122 to the mobile device
103 upon receiving the webpage request 110. Even though the webpage component 121 is
shown in Figure 2B as a part of the upload server 105, in other embodiments, the webpage
component 121 may be provided by a standalone web server (not shown) or other suitable
computing devices.

[0042] The authenticate component 123 can be configured to authenticate to the email
server 106 using the received authentication token 119b. For example, the authenticate
component 123 can be configured to provide the authentication token 119b to the email
server 106 and request access to an email account and the inbox 114 corresponding to the
firstuser 101a. In response, the security component 131 at the email server 106 can validate
credentials contained in the authentication token 119b and grant or deny access to the inbox
114 according to results of validation.

[0043] Upon successful authentication, as shown in Figure 2C, the output component
125 at the upload server 105 can transmit a copy of the files (e.g., the photo 120) and the
email identification 119¢ to the email server 106 and request the email server 106 to attach
a copy of the photo 120 to the server copy of the draft email 117°. In response, the
attachment component 133 can be configured to identify the server copy of the draft email
117’ based on the email identification 119b and attach a copy of the received photo 120 to
the identified draft email 117°. In certain embodiments, another copy of the photo 120 can
also be transmitted to the client device 102 via synchronization of the local and server copies
of the draft email 117 and shown in the email client 116 as an attachment to the local copy

of the draft email 117, for instance, as a thumbnail 120°. In other embodiments, another
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copy of the photo 120 can be transmitted to the client device 102 upon the email server 106
receiving the photo 120, or in other suitable manners.

[0044] Thus, several embodiments of the disclosed technology as described above
with reference to Figures 2A-2C can enable efficient attachment of files from the mobile
device 103 without a wired or wireless local connection between the mobile device 103 and
the client device 105. Instead, the network address 119a of the upload webpage 122 is
provided to the mobile device 103 using an optical or other suitable types of machine-
readable label 119. The upload webpage 122 can then facilitate uploading of the one or
more files from the mobile device 103 to the upload server 105. Upon receiving the
uploaded files, the upload server 105 can interact with the email server 106 to authenticate
and attach a copy of the one or more files to a copy of the draft email 117 on the email
server 106. As such, from the perspective of the first user 101a, the one or more files from
the mobile device 103 can appear to be attached directly from the mobile device 103 to the
draft email message 117 without having to move the files from the mobile device 103 to the
client device 105. As such, cumbersome operations of copying the files between the mobile
device 103 and the client device 105 can be eliminated.

[0045] Figures 3A-3E are schematic diagrams illustrating example user interfaces 140
and 150 for the email client 116 and upload webpage 122 configured to facilitate efficient
attachment of files in accordance with embodiments of the disclosed technology. As shown
in Figure 3A, the user interface 140 of the email client 116 can include one or more menu
items such as “Send” 142 and “Attach” 143. The user interface 140 can also include input
fields such as “To:” field 141a, “From:” field 141b, “Subject” field 141c, and a message
body field 141d. Upon receiving a user input on the menu “Attach” 143, the user interface
140 can be configured to show a dropdown menu such as “From Computer,” “Cloud
Locations,” and “Your phone.” Upon receiving a selection of “Your Phone,” as indicated
by the cursor 1157, the email client 116 (Figure 1) can generate and output on the user
interface 140 a machine-readable label 119 (illustrated as a QR code), as shown in Figure
3B.

[0046] As shown in Figure 3C, a user interface 150 of the upload webpage 122 can
include an address bar 152 shown the network address 119a (, e.g., “upload.net,” Figure 2A)
derived from the machine-readable label 119 (Figure 3A) at the mobile device 103 (Figure
1). The user interface 150 can also include a body section 154 having the choose file button
124, the new file button 126, and the upload button 128. Upon actuating the choose file

button 124, as indicated by the cursor 155, a selection window 156 can be displayed to show

13



10

15

20

25

30

WO 2020/033060 PCT/US2019/038826

files contained in one or more folders on the mobile device 103. For example, as shown in
Figure 3C, the Pictures folder on the mobile device 103 contains photos 120 with file names
“example.jpeg,” and “example2 jpeg.”

[0047] Using the selection window 156, a user 101 (Figure 1) can then select one or
more of the files from the mobile device 103 for upload. For instance, as shown in Figure
3D, the user 101 selects “example.jpeg.” In response, the upload webpage 122 can show a
name (e.g., “example.jpeg”), a size (e.g., “2.2 MB”), and a type (e.g., “image”) on the user
interface 150. In other examples, the upload webpage 122 can show other suitable
information related to the selected file in addition to or in lieu of that shown in Figure 3D.
Upon receiving another user input, as indicated by the cursor 155’, to upload the selected
file, the upload webpage 122 can send the selected file (e.g., “example jpeg”) from the
mobile device 103 to the upload server 105 (Figure 1). Upon a successful upload, the upload
webpage 122 can also show an operation complete notification 158 indicating, for example,
“Upload successful.”

[0048] Figure 3E shows the user interface 140 at the client device 102 after the
attached file (e.g., the photo 120) is synchronized between the local and server copies. As
shown in Figure 3E, once the photo 120 has been synchronized, a thumbnail 120° can be
shown in the body field of the draft email 117 on the client device 102. In other
embodiments, information of the attached file can also be shown as a text string, a full size
image, or in other suitable manners.

[0049] Figures 4A-4D are flowcharts illustrating various processes involved in
efficient attachment of files in accordance with embodiments of the disclosed technology.
Even though embodiments of the processes are described below with reference to the
computing system 100 of Figures 1-2C, in other embodiments, the processes may be
implemented in other computing systems with different components and/or arrangements.
[0050] As shown in Figure 4A, a process 200 performed by, for instance, the client
device 102 of Figure 1, can include receiving a user input to attach one or more files from a
mobile device 103 (Figure 1) to a draft email 117 (Figure 1) being composed on the client
device 102 at stage 202. In response to receiving the user input, the process 200 can include
generating a machine-readable label encoding a network address (e.g., a universal resource
locator or URL) of an upload webpage, an authentication token to an email server of the
user, an email identification (e.g., an alphanumeric string) identifying the draft email
message, or other suitable information at stage 204. The process 200 can then include

surfacing or outputting the generated machine-readable label on a display of the client
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device 102 at stage 200.

[0051] As shown in Figure 4B, a process 210 performed by, for instance, the mobile
device 103 of Figure 1, can include capturing an image of a machine-readable label surfaced
on, for instance, the client device 102 of Figure 1, at stage 212. The process 210 can then
include decoding the captured image of machine-readable label to extract information of a
network address (e.g., a URL) of an upload webpage, an authentication token to an email
server, an email identification (e.g., an alphanumeric string) identifying a draft email being
composed on the client device 102, at stage 214. The process 210 can then include
displaying the upload webpage at the extracted network address at stage 216. Example
operations of displaying the upload webpage are described above with reference to Figures
2A-2C. The process 210 can then include, upon receiving, via the displayed upload
webpage, an input to select the digital file on the mobile device for upload, uploading, from
the mobile devicelO03, the selected file to the upload server 105 (Figure 1) along with the
decoded authentication token and the email identification of the draft email at stage 218.
[0052] Figure 4C illustrates a process 220 performed by, for instance, the upload
server 105 of Figure 1 for facilitating attachment of files from the mobile device 103 (Figure
1) to the draft email 117 (Figure 1) being composed on the client device 102 (Figure 1). As
shown in Figure 4C, the process 220 can include receiving one or more files, an
authentication token, email identification, or other suitable information from, for example,
the mobile device 103 at stage 222. The process 220 can then include authenticating with
the email server 106 (Figure 1) using the received authentication token for access to a user’s
email account at stage 224. The process 220 can the include a decision stage 226 to
determine whether the authentication is successful. In response to determining that the
authentication is successful, the process 220 can include transmitting the files to the email
server 106 and requesting the email server 106 to attach the files to the draft email 117
identified by the email identification at stage 228. Otherwise, the process 220 can include
retrying the authentication operation for a predetermined times before discarding the
received files, authentication token, and the email identification.

[0053] Figure 4D illustrates a process 230 performed by, for instance, the email server
106 of Figure 1 for facilitating attachment of files from the mobile device 103 (Figure 1) to
the draft email 117 (Figure 1) being composed on the client device 102 (Figure 1). As
shown in Figure 4D, the process 230 can include receiving an authentication token from,
for instance, the upload server 105 (Figure 1) at stage 232. The process 230 can then include

a decision stage 234 to determine whether the authentication token is valid. In response to
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determining that the authentication token is not valid, the process 230 can include rejecting
the access request at stage 236. Otherwise, the process 238 can include attaching one or
more files received from the upload server to a draft email identified by an email
identification also received from the upload server 105.

[0054] Figure 5 is a computing device 300 suitable for certain components of the
distributed computing system 100 in Figure 1. For example, the computing device 300 can
be suitable for the email server 106 or the client devices 102 of Figure 1. In a very basic
configuration 302, the computing device 300 can include one or more processors 304 and a
system memory 306. A memory bus 308 can be used for communicating between processor
304 and system memory 306.

[0055] Depending on the desired configuration, the processor 304 can be of any type
including but not limited to a microprocessor (uP), a microcontroller (uC), a digital signal
processor (DSP), or any combination thereof. The processor 304 can include one more
levels of caching, such as a level-one cache 310 and a level-two cache 312, a processor core
314, and registers 316. An example processor core 314 can include an arithmetic logic unit
(ALU), a floating point unit (FPU), a digital signal processing core (DSP Core), or any
combination thereof. An example memory controller 318 can also be used with processor
304, or in some implementations memory controller 318 can be an internal part of processor
304.

[0056] Depending on the desired configuration, the system memory 306 can be of any
type including but not limited to volatile memory (such as RAM), non-volatile memory
(such as ROM, flash memory, etc.) or any combination thereof. The system memory 306
can include an operating system 320, one or more applications 322, and program data 324.
This described basic configuration 302 is illustrated in Figure 6 by those components within
the inner dashed line.

[0057] The computing device 300 can have additional features or functionality, and
additional interfaces to facilitate communications between basic configuration 302 and any
other devices and interfaces. For example, a bus/interface controller 330 can be used to
facilitate communications between the basic configuration 302 and one or more data storage
devices 332 via a storage interface bus 334. The data storage devices 332 can be removable
storage devices 336, non-removable storage devices 338, or a combination thereof.
Examples of removable storage and non-removable storage devices include magnetic disk
devices such as flexible disk drives and hard-disk drives (HDD), optical disk drives such as
compact disk (CD) drives or digital versatile disk (DVD) drives, solid state drives (SSD),
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and tape drives to name a few. Example computer storage media can include volatile and
nonvolatile, removable and non-removable media implemented in any method or
technology for storage of information, such as computer readable instructions, data
structures, program modules, or other data. The term “computer readable storage media”
or “computer readable storage device” excludes propagated signals and communication
media.

[0058] The system memory 306, removable storage devices 336, and non-removable
storage devices 338 are examples of computer readable storage media. Computer readable
storage media include, but not limited to, RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, digital versatile disks (DVD) or other optical storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices,
or any other media which can be used to store the desired information and which can be
accessed by computing device 300. Any such computer readable storage media can be a
part of computing device 300. The term “computer readable storage medium” excludes
propagated signals and communication media.

[0059] The computing device 300 can also include an interface bus 340 for facilitating
communication from various interface devices (e.g., output devices 342, peripheral
interfaces 344, and communication devices 346) to the basic configuration 302 via
bus/interface controller 330. Example output devices 342 include a graphics processing
unit 348 and an audio processing unit 350, which can be configured to communicate to
various external devices such as a display or speakers via one or more A/V ports 352.
Example peripheral interfaces 344 include a serial interface controller 354 or a parallel
interface controller 356, which can be configured to communicate with external devices
such as input devices (e.g., keyboard, mouse, pen, voice input device, touch input device,
etc.) or other peripheral devices (e.g., printer, scanner, etc.) via one or more I/O ports 358.
An example communication device 346 includes a network controller 360, which can be
arranged to facilitate communications with one or more other computing devices 362 over
a network communication link via one or more communication ports 364.

[0060] The network communication link can be one example of a communication
media. Communication media can typically be embodied by computer readable
instructions, data structures, program modules, or other data in a modulated data signal, such
as a carrier wave or other transport mechanism, and can include any information delivery
media. A “modulated data signal” can be a signal that has one or more of its characteristics

set or changed in such a manner as to encode information in the signal. By way of example,
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and not limitation, communication media can include wired media such as a wired network
or direct-wired connection, and wireless media such as acoustic, radio frequency (RF),
microwave, infrared (IR) and other wireless media. The term computer readable media as
used herein can include both storage media and communication media.

[0061] The computing device 300 can be implemented as a portion of a small-form
factor portable (or mobile) electronic device such as a cell phone, a personal data assistant
(PDA), a personal media player device, a wireless web-watch device, a personal headset
device, an application specific device, or a hybrid device that include any of the above
functions. The computing device 300 can also be implemented as a personal computer
including both laptop computer and non-laptop computer configurations.

[0062] From the foregoing, it will be appreciated that specific embodiments of the
disclosure have been described herein for purposes of illustration, but that various
modifications may be made without deviating from the disclosure. In addition, many of the
elements of one embodiment may be combined with other embodiments in addition to or in
lieu of the elements of the other embodiments. Accordingly, the technology is not limited

except as by the appended claims.
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CLAIMS

1. A method for attaching a digital file from a mobile device to a draft email
message on a client device that is interconnected to an email server by a computer network,
the method comprising:

capturing, via a camera on the mobile device, an image of a machine-readable label

on a display of the client device;

decoding, at the mobile device, the captured image of the machine-readable label to

derive a network address of an upload webpage, an authentication token, and
an email identification of the draft email message;

displaying the upload webpage at the decoded network address in a web browser on

the mobile device; and

upon receiving, via the displayed upload webpage in the web browser, an input to

select the digital file on the mobile device for upload, uploading, from the
mobile device and via the computer network, the selected digital file to an
upload server along with the decoded authentication token and the email
identification of the draft email message, the authentication token being
useable by the upload server to authenticate with the email server and upon
authentication, provide the digital file to the email server as an attachment to
a copy of the draft email message on the email server and identified by the
email identification.

2. The method of claim 1 wherein capturing the image of the machine-readable
label includes capturing, via the camera on the mobile device, a barcode or a Quick
Response Code (QR Code) as the machine-readable label, the barcode or QR Code encoding
the network address of the upload webpage, the authentication token, and the email
identification of the draft email message.

3. The method of claim 1 wherein capturing the image of the machine-readable
label includes capturing, via the camera on the mobile device, a barcode or a Quick
Response Code (QR Code) as the machine-readable label, the barcode or QR Code encoding
the network address of the upload webpage, the authentication token, and the email
identification of the draft email message, and wherein the barcode or QR Code is generated
by the client device upon receiving a user input at the client device to attach one or more
digital files from the mobile device to the draft email message.

4. The method of claim 1 wherein capturing the image of a machine-readable

label includes capturing, via the camera on the mobile device, a barcode or a Quick
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Response Code (QR Code) as the machine-readable label, the barcode or QR Code encoding
the network address of the upload webpage, the authentication token, and the email
identification of the draft email message, and wherein the email identification is generated
by the email server.
5. The method of claim 1 wherein displaying the upload webpage includes:
upon decoding the network address of the upload webpage, automatically launching
the web browser at the mobile device; and
loading, in the launched web browser, the upload webpage according to the decoded
network address.
6. The method of claim 1 wherein displaying the upload webpage includes:
upon decoding the network address of the upload webpage,
prompting, at the mobile device, whether to launch the web browser at the
mobile device; and
upon receiving a confirmation, launching the web browser at the mobile
device; and
automatically loading, in the launched web browser, the upload webpage according
to the decoded network address.
7. The method of claim 1 wherein displaying the upload webpage includes:
transmitting, via the computer network, a request for the upload webpage to the
upload server from the web browser on the mobile device;
receiving, from the upload server, the requested upload webpage; and
outputting, on the display of the mobile device, the received upload webpage.
8. The method of claim 1, further comprising:
receiving, at the upload webpage, a selection to browse for the digital file on the
mobile device; and
in response to receiving another input to select the digital file, uploading, from the
mobile device, a copy of the digital file to the upload server along with the
decoded authentication token and the email identification of the draft email
message.
0. The method of claim 1, further comprising:
receiving, at the upload webpage, a selection to upload a new digital file; and
in response to receiving the selection,
capturing, with the camera on the mobile device, the new digital file; and

uploading, from the mobile device, the captured new digital file to the upload
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server along with the decoded authentication token and the email
identification of the draft email message.
10. A computing device configured to for attaching a digital file from a mobile
device to a draft email message on a client device interconnected to an email server by a
computer network, the computing device comprising:
a processor; and
a memory operatively coupled to the processor, the memory containing instructions
executable by the processor to cause the computing device to perform a

process according to one of claims 1-9.

21



PCT/US2019/038826

WO 2020/033060

I "OIA

AR \

90T
(s)49nu9s lew3

Apog |lew3

jlews ‘~.
yTT .\ N ~.
—
98eJ03S JIoM1aN ’ S

0 \,\“\V : _ / ,\/\V
= B 7 7Ot \ 5
— - ./ yJomiaN Joindwo) \

\/\4 \ /\\\\\

Y \ ;

L - .\ \
{ 7 \ B
P SN
2 ,/// . I X
B T T N
/.
/.
LTT
\\ Y
L — Apog |1ews3
y's ™ Apog jlew3 1
l1ews3 81T \
= .\ Jlew3 ~ 81T
<ot ik waip rews |

QHOH\

00T

\I\

911

50T
(s)}4amuas peojdn




WO 2020/033060

PCT/US2019/038826

2/10

00T

11 J

—<C M

Apog |1ew3

Z

llews

811

98eJ03s yIo0M1aN

[4n"

J

Ve "OIA

121 JaAIRS peojdn a3edqam
eojdn
P 3 Peol 44
0T /./ N JasMoug qam
juawydeNyY N ™ }
N \,
€E€T N Hmw_Jme_ N }
Anoas agedqam N
JAAJDS |lew] Tel \ /./.... \. st
~._ o1t \
~.
901 \— -~ L.} ssyouneq
uoreayuap| uaxol S E T ™
« [lewy uoled3uayIny JJOMIBN
- 7 Jauueds
./. \ ‘.\.I‘.l.l o
~ 26TT 9671 921A3(Q 3|IqON
uoledIIUp| -
lews STT 7
oL s 611 LTT
{ uol1edIIUBYINY 2 7
26TT - Jesn
14 Apog lew3 H
q6TT m._”ﬂl ] /
__mEm [~ m._”._”
s ~
611 31D lews °101

\l\
911

H [4V)»




PCT/US2019/038826

3/10

WO 2020/033060

ac¢ ‘OlAd

™ STT
. jedusyIny T4
[\
us301 o8edqam €T
uolzeanuayiny R
T 7 JaAJIS peojdn 2T
61T v —~ %
soT N
juawydeNy ‘N
@ n /( €€T uonealinuap| uol
1JN23S /(
|lewsy uoneanusyiny
TET
Apog |lew3 iEn 1ores Iied \I\ \I\ [ 8T
o 2 T
vl ) 90T
/11 Jayoune
—C
359IPPY - Jspooeg J
95e103S JI0MIBN e JIOMIDN
e6TT I.-n_ Jauuess _4
wEm |-
[4%" .\ W%%m 921A3( 3|IqoN
.\.\\|\
7 611 LTT
s
S \I\
/ Jasn
] Apog |lew3 ,/
—~ Jis |lew] ~ 81T
61T Amﬁoﬁ
usl|) rews

00T — H “o

911



WO 2020/033060

PCT/US2019/038826

4/10

00T

g
071
Apog jlew3 N
llews3
an’ J N
—
98eJ01S JJOMIaN

(43 J

IC "OIA

JOAIDS [lew

—

901

€el
TeT

[ ndino |
[
uonesyiuap| |- 1[ e1e0n08Y2N0Y )
jrews ™
98edgam €71
[
JaAJIDS peojdn 12T
— %
ot N
N

uonesyRULp|
llews3

uayoL
uoiesRUAYINY

~

Jasmolg gqamn

61T q6TT -
SS2IppY
v_LO\SHwZ
.\.
" — v\
T Lw || APog tews
\I ETW@ __mEm
61t a1 j1ew3

\l\

911

1] Jouueds R

/s 8¢€T

.l_ Jopuas _

Jayounen L

Jopodeg M

991A9( 3|IGOIN




WO 2020/033060

142 143

Attach

From Computer

5/10

140

PCT/US2019/038826

Cloud locations
Your phone

O

Subject:

S5

Hi everyone, \ 115"

Here is a picture | took this afternoon. Enjoy!

\

141a
141b

142 143

Send Attach
To:

FIG. 34

140

e

L From:

141c \

Subject:

141d X

Hi everyone,

Here is a picture | took this afternoon. Enjoy!

[ 116

141a
141b

141c

141d

[ 116

Upload from phone

Point your phone’s camera at
the QR code below and it will
take you to a special page
where you can upload your
files and photos.

FIG. 3B



WO 2020/033060 PCT/US2019/038826

6/10 [ 122

152
Http://upload.net

f 150
Take or select photo(s)
124
\ : 155
126 \ :
128 \
[- 156
Folder: example.jpeg
Pictures example2.jpeg L 154

FIG. 3C

152 [ 122
0ad.ne f 150

124 ~

Name: example.jpeg
Size: 2.2 MB
Type: image

128 \

f_ 158 Jf- 154

Upload successful

FIG. 3D



WO 2020/033060 PCT/US2019/038826

7/10

116
142 143 140 J

Se‘r‘hd Attach 141a

To: -—[- 141b
From: -—[-

: 141c
Subject: ._[-

Hi everyone,

Here is a picture | took this afternoon. Enjoy!

f 120'

141d

\

f 117

FIG. 3E



WO 2020/033060 PCT/US2019/038826

8/10 200

202

Receiving input to attach file from
mobile device

l 204

Generating machine-readable
label

l 206

Surfacing machine-readable label
on display

FIG. 44

12 210

Capturing image of machine-
readable label

'

Decoding machine-readable label
Displaying upload webpage

o

Uploading file(s) to upload server

N
o~

1

N
=
[e)]

FIG. 4B



WO 2020/033060 PCT/US2019/038826

9/10

220
22

Receiving file(s), authentication
token, and email identification

b

—» Authenticating with email server

22

Requesting attachment of file(s)

FIG. 4C

230

232

Receiving authentication token
234 236

No

Rejecting access request
Yes
23

Attaching files to draft email

FIG. 4D



PCT/US2019/038826

WO 2020/033060

(c9g)
(s)301n3@
ONILNAINOD
¥IH10

(€€) sng 3Dv44IIN| I9VHOLS

30v443LN|/SNg

HH < [
<> .
(aQH “89) (ana/aos “89)
(ogg) (8g€) 3I9v¥0LS (9g¢)
YITIOHINOD

J19VAONIY-NON JOVHOLS F19VAOINTY

{Z€E) SIOIAIA I9vH01S

<~
. NERES N (09¢)
Y (s)wiod ¥ITIOHLINOD \
T | o VY] womian )
_
| [PPE) ST0IAIQ NOILYOINNININGD) I
_ |
| (95€) |
AN ¥ITI081NOD |
| N—Y|  Fovauain _
_ (85¢) 1ITIVHYd _
Al A
m Y/ (s)rdod = |
_ o/l Z |
_ PN (rS€) 5 _
| YITIOULNOD it
| V) 3ovauaini wieas \m/ “
w
_ IS |
| [PPE) STOVAYILN] TvaIHdEIg |
| _
| _
(0s€)
_ Py
_ Y LINM ONISSTo0Yd |
vy
olany _
bRl (ese)
{ (s)Lu0d |
N T 1 4 >\< _
_ (8v€) |
| AHv 1IN ONISS1I04d
_ SDIHdYHD) |
_
_
SI0IAIQ LNdLn
_ (¢ve) d ¢} <

_1E

(80€) sng AMOWIN

¢

(Fee) vIvg Wvdoodg

CCE) NOILYIITddY

[ (7¥T) INHOVIA vnLip |
[3

[ ]
[ (7¥T) INHOVIA vnLip |

[ (7¥T) INHOVIA vnLip |

(OPT) HOSIAMAdAH

(0ZE) WILSAS ONILVYIdO

- -
- >
(81¢)
YITIOHYLNOD AHdONWI A
- -
- >
(91¢)
SY3I1SI9TY
(r1g)
dsa/nd4/niv
J¥0D "Y0SSID0Hd
(z18) (otg)
IHOVY) JHIVD
713777 T 13ATT
dsa /on/dn

INVY/NOY

0g) 40SS3ID0Ud

{90€] AdONTN WIISAS

{Z0€) NOILVENOIEND) JISvg

J

(00€) F1AIQ SNILNAINOD

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
J



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2019/038826

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4L12/58
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HOAL HOAW

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

7 April 2016 (2016-04-07)
9b, 11

26 May 2016 (2016-05-26)

3 December 2015 (2015-12-03)

4b, 5, 6

paragraphs [0039] - [0068]; figures 8, 9a,

paragraphs [0018] - [0024]; figures 5,6

paragraphs [0067] - [0071]; figures 4,5

A US 2016/099896 Al (HUANG ANDY Y [US]) 1-10

A US 2016/147900 Al (BEZEK SCOTT [US]) 1-10

A US 2015/350135 Al (KATO HIROSHI [JP]) 1-10

A US 2015/134751 A1 (MEYERS JR DAVID LLOYD 1-10
[US] ET AL) 14 May 2015 (2015-05-14)
paragraphs [0037] - [0048]; figures 1, 4a,

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

21 August 2019

Date of mailing of the international search report

02/09/2019

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Frey, Richard

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2019/038826
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2016099896 Al 07-04-2016  NONE
US 2016147900 Al 26-05-2016  NONE
US 2015350135 Al 03-12-2015 JP 2016006631 A 14-01-2016
US 2015350135 Al 03-12-2015
US 2015134751 Al 14-05-2015 CN 105745637 A 06-07-2016
EP 3069262 A2 21-09-2016
KR 20160085268 A 15-07-2016
US 2015134751 Al 14-05-2015
WO 2015073266 A2 21-05-2015

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report
	Page 35 - wo-search-report

