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(57) ABSTRACT 
A method for real-time capture of analytics from real users 
of a native mobile application (app) includes storing a 
custom metric/timer definition for a native mobile applica 
tion (app) in a configuration file on a server. The custom 
metricftimer definition includes one or more identifiers of an 
element or object of the native mobile app selected by touch 
gesture input via a user interface on a mobile device running 
the native mobile app in a special mode. The configuration 
file is downloaded from the server to real users running the 
native mobile app on associated mobile devices. Immedi 
ately thereafter, one or more collector servers receive data 
beaconed in real-time from the associated mobile devices of 
the real users. The beaconed data includes custom metric/ 
timer data obtained from the custom metricftimer definition. 
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CLOUD-BASED CUSTOMMETRICATIMER 
DEFINITIONS AND REAL-TIME ANALYTICS 

OF MOBILE APPLICATIONS 

RELATED APPLICATIONS 

0001. This is a continuation-in-part (CIP) application of 
application Ser. No. 13/435,925 filed Mar. 30, 2012, which 
application is incorporated by reference herein in its entirety, 
and which application is a CIP of Ser. No. 12/927,426 filed 
Nov. 15, 2010, now U.S. Pat. No. 8,306, 195, which is a 
continuation of Ser. No. 11/503,580 filed Aug. 14, 2006, 
now U.S. Pat. No. 7,844,036. The present application is also 
related to application Ser. No. 14/043,791 filed Oct. 1, 2013. 
Each of the aforementioned applications is assigned to the 
assignee of the present CIP application. 

TECHNICAL FIELD 

0002 The present disclosure relates generally to cloud 
computing; more particularly, to automated systems and 
methods for gathering and analyzing real-time information 
of actual user experience using applications that run on 
mobile computing devices, as well as user experiences on 
websites. 

BACKGROUND 

0003. In recent years there has been a huge proliferation 
of the number of mobile applications (commonly referred to 
as “apps') developed for devices such as Smartphones, 
tablets and other mobile computing devices. For example, 
there are more than a million active mobile applications 
available in the marketplace for use on hundreds of millions 
of iOS (iPad, iPhone, etc.) and Android mobile platform 
devices. On a typical day it is estimated that upwards of 
1,000 new apps are submitted to Apple's App Store. 
0004. There’s no question that web and mobile applica 
tion performance affects user behavior. Businesses and 
application owners are therefore interested in measuring real 
users behavior and experience to understand how mobile 
application and web performance impacts their business. 
This has created a demand for Real User Monitoring (RUM) 
tools that capture and aggregate performance and engage 
ment metrics for mobile applications and websites. Various 
tools and methods exist for collecting performance and 
business metrics from websites and web-based applications. 
For example, Boomerang is a piece of JavaScript that can be 
added to the bottom of a Web page, where it measures 
performance, e.g., page load time, and the like, and “bea 
cons” (i.e., sends) the results back to a server. 
0005. A number of problems exist that make it difficult to 
quickly gather business metrics from a user of a native 
mobile application and websites. For instance, obtaining 
custom business metrics of a native mobile app typically 
requires that a software developer write special code (in 
Objective-C for an IOS app or Java for an Android app) that 
extracts and transmits one or more metrics of interest. This 
code is commonly included in a new version of the mobile 
app. The new version of the mobile app must then be 
submitted for approval to the App Store. Approval and 
release of the new version of the native app usually takes 
several weeks. Once the new version of the native app is 
available, existing app users must then update to the new 
version before metrics can be obtained from those users. At 
that point, the developer might detect an error or bug in the 
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code that requires another iterative fix. In addition, by the 
time that metrics and performance data begins to flow to the 
analytics, the metric being measured might not be of interest 
anymore to the business or app owner due to a variety of 
reasons, e.g., changing market conditions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006. The present disclosure will be understood more 
fully from the detailed description that follows and from the 
accompanying drawings, which however, should not be 
taken to limit the invention to the specific embodiments 
shown, but are for explanation and understanding only. 
0007 FIG. 1 is an example architectural diagram illus 
trating a computing platform that captures performance and 
business metrics and/or timers from real user measurements 
in accordance with one embodiment. 
0008 FIG. 2 is an example data analysis platform user 
interface window. 
0009 FIG. 3 shows another example user interface win 
dow for configuring a native mobile application to define? 
capture custom metrics and/or custom timers. 
0010 FIG. 4 is an example user interface window for 
defining a custom metric for a mobile application in a special 
device agent mode that allows touch-based location of 
various application element identifiers. 
0011 FIG. 5 is an example user interface window show 
ing a list of selectable identifiers for touch-based location of 
an element or object of a mobile app. 
0012 FIG. 6 is an example user interface window for 
defining a custom timer for a mobile application running on 
a mobile device in a special device agent mode. 
0013 FIG. 7 illustrates an example native mobile appli 
cation window running on a mobile device. 
0014 FIG. 8 is an example analytic platform dashboard 
window that delivers real-time visual information from 
RUM data. 
0015 FIG. 9 is an example graph showing the intersec 
tion of business metric and performance data collected in 
real-time from real user measurements. 
0016 FIG. 10 is a flow diagram showing an example 
method for defining a custom metric/timer for a mobile 
application. 
0017 FIG. 11 is a flow diagram showing an example 
method for obtaining metric/timer data in real-time from real 
users running a mobile application. 

DETAILED DESCRIPTION 

0018. In the following description specific details are set 
forth, such as server types, cloud providers, structural fea 
tures, process steps, etc., in order to provide a thorough 
understanding of the subject matter disclosed herein. How 
ever, persons having ordinary skill in the relevant arts will 
appreciate that these specific details may not be needed to 
practice the present invention. It should also be understood 
that the elements in the FIG.S are representational, and are 
not drawn to scale in the interest of clarity. 
0019 References throughout this description to “one 
embodiment”, “an embodiment”, “one example' or “an 
example” means that a particular feature, structure or char 
acteristic described in connection with the embodiment or 
example is included in at least one embodiment. The phrases 
“in one embodiment”, “in an embodiment”, “one example 
or “an example in various places throughout this descrip 
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tion are not necessarily all referring to the same embodiment 
or example. Furthermore, the particular features, structures 
or characteristics may be combined in any suitable combi 
nations and/or Sub-combinations in one or more embodi 
ments or examples. 
0020. In the context of the present application, the term 
"cloud' broadly refers to a collection of machine instances, 
storage and/or network devices that work together in con 
cert. A “public cloud” refers to a cloud that is publically 
available, i.e., provided by a cloud provider that a user may 
access via the Internet in order to allocate cloud resources 
for the purpose of utilizing or deploying Software programs, 
and also for running or executing those programs thereon. 
Some public clouds deliver cloud infrastructure services or 
Infrastructure as a Service (IaaS). By way of example, 
Amazon Elastic Compute Cloud (also known as “EC2TM) 
is a web service that allows users to rent computers on which 
to run their own computer applications, thereby allowing 
Scalable deployment of applications through which a user 
can create a virtual machine (commonly known as an 
“instance') containing any Software desired. 
0021 Cloud platform services or “Platform as a Service 
(PaaS) deliver a computing platform and/or solution stack 
as a service. An example PaaS cloud provider is the Google 
App Engine, which lets anyone build applications on 
Google's scalable infrastructure. Another leading Software 
platform in the cloud provider is Microsoft AZureTM, an 
application platform in the cloud that applications to be 
hosted and run at Microsoft datacenters. A "private cloud” is 
a cloud that is not generally available to the public, and 
which is typically located behind a firewall of a business. 
Thus, a private cloud is only available as a platform for users 
of that business who are behind the firewall. 
0022. The term "cloud computing refers to a paradigm 
in which machine, storage, and application resources exist 
on a "cloud of servers. In cloud computing shared 
resources, software and information are provided on-de 
mand, like a public utility, via the Internet. Thus, cloud 
computing provides computation, data access, and storage 
resources without requiring users to know the location and 
other physical details of the computing infrastructure. 
0023 The term "server broadly refers to any combina 
tion of hardware or software embodied in a computer (i.e., 
a machine “instance') designed to provide services to client 
devices or processes. A server therefore can refer to a 
computer that runs a server operating system from com 
puter-executable code stored in a memory, and which is 
provided to the user as virtualized or non-virtualized server; 
it can also refer to any software or dedicated hardware 
capable of providing computing services. 
0024. In the context of the present disclosure, collector 
servers are servers deployed and used to receive real-user 
measurement data sent from a user's client device. Collector 
servers may also download configuration (“CONFIG”) file 
information containing current metric and/or timer defini 
tions to client devices responsive to polling requests sent by 
the client devices. Each collector server may process and 
aggregate the data items received. “Consolidators' are serv 
ers deployed and utilized in a hierarchical manner to accu 
mulate and aggregate the data received from the collectors. 
The consolidators are typically configured to stream the 
further aggregated data to a ResultService Reader/Writer 
unit that stores a final aggregated set or array of data results 
in a database accessible to a computer or main instance that 
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generates an analytic dashboard in real-time from the final 
aggregated set or array of data results. 
(0025. The term “real-time” refers to a level of computer 
responsiveness that a user senses as Sufficiently immediate 
or that enables the computer to keep up with some external 
process (for example, to present visualizations of load test 
results as it constantly changes). Thus, real-time is a mode 
of computer operation in which the computer collects data, 
analyzes or computes with the data, reports (e.g., visually 
displays) and/or stores the results nearly simultaneously, i.e., 
within milliseconds or microseconds. 

0026. In the context of the present disclosure, a “mobile 
computing device' or “mobile device' (for short) refers to 
any one of a number of different portable electronic devices 
having a touch-sensitive display with a graphical user inter 
face (GUI), one or more processors, memory and one or 
more modules, programs or sets of instructions for perform 
ing methods associated with the operations described herein. 
A mobile computing device typically runs on an operating 
system executed on one or more processors, and may also 
run one or more applications installed or resident in memory 
(e.g., firmware, RAM, EEPROM, etc.) In some embodi 
ments, the mobile computing device may provide a plurality 
of functions including wireless communication, thereby 
allowing a user of the mobile device access data and 
information via connection to the Internet. Mobile comput 
ing devices include Smartphones, tablet computers, wearable 
computers, ultra-mobile PCs, personal digital assistants, 
other hand-held devices, as well as other mobile computers 
e.g., carputers) that have touch screen interfaces with wire 
less capabilities. 
0027. A mobile application, or “mobile app” for short, is 
a term used to describe a Software or firmware program that 
runs on a mobile computing device. A mobile mobile app 
may include any variety of application that runs or executes 
in real-time for playing a game, accessing a website, Social 
media, engaging in commerce, watching a Video, delivering 
news, data/information, providing services, etc. 
0028. A native mobile app is an application program that 
has been developed for user on a particular platform or 
device. Because a native app is built for a particular device 
and its operating system (OS), it has the ability to use 
device-specific hardware and software. This means that 
native apps can take advantage of the latest technology 
available on mobile devices, such as global positioning 
systems (GPS), camera, audio, motion-detection, and other 
features and systems. A native app is installed directly on a 
mobile device, with developers creating a separate app 
version for each different type of mobile device. 
0029. In the context of the present disclosure, the term 
“beacon” refers to data related to a user's experience on a 
particular mobile app running on a mobile device, website or 
web application. For example beacon data may be collected 
by a library or program running inside a mobile application 
that gathers metric and/or timer data. In the case of a mobile 
app, the data gathered may be based on definitions contained 
in a configuration (“CONFIG”) file that is periodically 
downloaded to the mobile device running the mobile app. 
For example, every user who runs a particular mobile app on 
their mobile device may also automatically download a 
CONFIG file every few minutes that defines the various 
metrics and/or timers to be gathered and beaconed back to 
a server from the user's mobile device in real-time as the 
user runs or uses the mobile app. In the case of a website, the 
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library may be a JavaScript library running on the browser 
of a client device. The beacon data may then be sent via 
Hypertext Transfer (or Transport) Protocol (HTTP) or some 
other protocol, to a server (i.e. a collector server). The server 
receiving the beacon data may aggregate that information 
along with similar data received from other users of the 
mobile app, website or web application. 
0030. In one embodiment, a cloud-based platform is 
provided that allows a business manager or other user to 
define key business metrics and/or timers for a native mobile 
application utilizing a graphical user interface (GUI) that 
accepts simple gesture input (e.g., touch-based). Within a 
matter of a few minutes, the definitions may be implemented 
on the mobile app running on devices around the globe. 
Custom business and performance metrics may be defined 
through the GUI without having to write code or wait for 
Subsequent App Store approval. The definitions can take 
effect immediately for all active users of the particular 
mobile app, regardless of the version of the app that is 
running. That is, there is no need to have the user of the 
mobile device upgrade his or her version of the mobile app. 
The result is that a business enterprise can begin gathering 
data from all active users of the mobile world-wide just 
minutes after the metric or timer definition is created. 

0031. In another embodiment, the cloud-based platform 
enables presentation of metric/timer data gathered in real 
time from real users of a native mobile app (or a website or 
web application) and graphically displayed in an analytical 
dashboard. In this manner, key metric data can be compared 
visually with the general performance of the mobile app. For 
instance, a business metric Such as the number of items 
added to a user's shopping cart can be graphically compared 
with a performance timer. Such as how much time it took to 
load a particular image on a page of the mobile app, or the 
amount of time a user spent on a certain activity. 
0032 FIG. 1 is an example high level architectural dia 
gram of a system 10 for definition of metrics and/or timers 
used to gather business and performance data from native 
mobile apps running on mobile computing devices (e.g., 
smartphones, tablets, etc.) around the world. In the embodi 
ment shown, system 10 includes an App Server 14 shown in 
cloud 13 which is shown communicating with a Smartphone 
11. For example, the user of smartphone 11 may have just 
opened a mobile app that allows the user to shop at a 
particular clothing or department store. Such as Macy's.(R), 
NordstromR), etc. When the user opens or runs the mobile 
app, Smartphone 11 may send communications to the store's 
App Server 14 (arrow 12a) requesting various shopping 
pages, product offerings, latest sales, etc. That is, the various 
product offerings (which include image data and other page 
content) do not ship inside the app itself; rather, they are 
downloaded from App Server 14 (arrow 12b) to smartphone 
11 in real-time in response to the user opening the app on his 
or her mobile device. Send/receive communications 
between App Server 14 and Smartphone 11 are shown in 
FIG. 1 by arrows 12a & 12b. 
0033 Cloud 13, as well as clouds 16 & 22, shown in FIG. 
1 may comprise an Internet Protocol (IP) network such as 
the general public Internet, or an intranet private computer 
network confined to an organization that uses IP technology 
or a combination of private and public networks. Although 
FIG. 1 shows a single Smartphone 11 communicating with 
App Server 14, it is appreciated that a wide variety of mobile 
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devices located around the globe may be running a mobile 
app that communicates with server 14. 
0034 System 10 of FIG. 1 also includes a laptop com 
puter 19 and tablet 20, which are shown communicating 
with a Real User Measurement (RUM) server 17 in cloud 
16. Laptop 19 and tablet 20 may be used by a business 
manager or other user in a metric definition session that 
defines the various metrics/timers that will be used to gather 
data when real users run the mobile app on their respective 
mobile devices. It is appreciated that in other implementa 
tions, laptop computer 19 may comprise a desktop computer, 
workstation, personal computer, distributed computer sys 
tem, etc., that provides a user interface that allows a user to 
access RUM server 17 to define the metric/timer measure 
ments of the mobile app. The user interface may be web 
based so it can be accessed from any computer having 
web-browser capabilities from any location in the world, 
without installation of specialized software. Server 17 may 
communicate with laptop 19 via a browser application 
running on laptop 19. 
0035. The metric/timer definitions may be stored in a 
CONFIG file in RUM server 17, which, in one embodiment, 
are sent to collector server 23 in cloud 22, as shown by arrow 
15. It is appreciated that collection server 23 is representa 
tive of a plurality of collector servers 23 that may be 
distributed geographically around the world, all of which 
receive a copy of the CONFIG file. When a real user runs the 
particular mobile app of interest, the CONFIG file defini 
tions are periodically downloaded to smartphone 11 from 
collector server 23 (as shown by arrow 21a), which then 
uses those definitions to gather metric/timer data that is 
subsequently sent (beaconed) to a collector server 23 in 
cloud 22, as shown by arrow 21b. Note that in one embodi 
ment the most recent CONFIG file definitions may be 
periodically delivered (e.g., every 5 minutes) to Smartphone 
11 from collector server 23 responsive to a polling request 
sent from Smartphone 11. 
0036. To define the custom metrics/timers for a particular 
mobile app a manager or other user of laptop 19 may launch, 
via RUM server 17, a special mobile device agent that will 
launch the app on a mobile device, e.g., tablet 20, that is 
available to the manager/user. The app is launched on tablet 
20 in a special mode that allows the manager/user to record 
touch-based gesture inputs to tablet 20. The manager/user 
may exercise the mobile app on tablet 20, e.g., moving 
screen-to-screen, stopping at certain points to add a new 
custom metric or timer. For instance, a marketing manager 
at Nordstrom may want to know the value of each item 
placed in a user's shopping cart. By enabling a Touch 
Locator tool on the app, the manager may simply tap on the 
“Add to Shopping Cart” button or icon on a page of the 
mobile app, which brings in to view one or more identifier 
elements for that button or icon. Tapping on or selecting the 
appropriate identifier results in the custom metric being 
recorded into a CONFIG file for that particular app. 
0037. At the completion of the custom metric/timer defi 
nition session, all the changes to the CONFIG file are saved, 
with the CONFIG file then downloaded to all of the real 
users running the mobile app, thereby enabling immediate 
collection of beacon data from all of the real users running 
the app world-wide. Practitioners in the art will appreciate 
that Touch Locator feature provides the ability to define 
custom metrics/timers and validations without writing code. 
In the past, a programmer had to understand the complex 
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view hierarchy (analogous to a web browser Document 
Object Model (DOM), which defines the logical structure of 
documents on a web page) and properties of the views (such 
as accessibility labels, classnames) in order to define a 
metric for a mobile app, sometimes requiring complex code 
(XPath). The Touch Locator feature of the disclosed system 
allows a relatively unsophisticated user to define an element 
or object in an app where a data value can be gathered and 
sent to a server 23 for collecting/aggregating the real-time 
test results. 

0038. It is appreciated that the information collected and 
periodically sent to server 23 may also include such perfor 
mance metrics as web page load time, total load time, 
number of web pages accessed, average load time per page, 
etc. The specific metric/timer data collected and sent to 
server 23 may vary depending on the information of interest 
to the business or enterprise owning the mobile app or 
website. In addition, the periodicity or interval for sending 
the data collected may vary case-to-case. In one embodi 
ment, custom business metrics and performance metrics, 
Such as page load times and average load time, may be 
beaconed to collector server 23 on a predetermined time 
interval, e.g., every 100 ms. 
0039. It is appreciated that collector server 23 may 
receive beacons containing custom business metric/timer 
data and performance data from a multitude of different 
client devices, each of which may be located in a different 
geographic area. In other cases, server 23 may receive 
metrics and data from a multitude of different client devices 
located in the same geographic region (e.g., San Francisco). 
It is appreciated that a hierarchy of servers may be arranged 
to collect and consolidate data and metric/timer data and 
other performance data received from millions, or even 
billions, of mobile devices associated with real users run 
ning the same mobile app or accessing the same website or 
web application at the same time. In one embodiment, all of 
this data is sent to a Results Service (reader/writer) unit 26 
that aggregates the total data received and stores it in a 
database 27, making it accessible to a main computer 
instance 25, which implements a real-time analytic dash 
board for real-time visual presentation of the RUM results 
stored in database 27. It is appreciated that in other embodi 
ments the aggregating unit may comprise another server(s), 
or other computing device(s). 
0040 Continuing with the example of FIG. 1, the appli 
cation program running on main instance 25 operates to 
create a graphical user interface (GUI) that allows a user of 
laptop 19 to view/monitor the data in real-time, as well as 
modify the CONFIG file metric/timer definitions dynami 
cally at any time. In the case of a website, as opposed to a 
native mobile app, the definition procedure results in 
Javascript code that is written on the website, which code 
takes effect immediately and enables the gathering of key 
metricftimer data from real users who access the website. In 
one embodiment, main instance 25 may be implemented in 
RUM server 17. Results service 26 may also be imple 
mented in RUM server 17. 

0041 FIG. 2 is an example mPulseTM data analysis 
platform user interface (UI) window 28 that can be used to 
define custom metrics/timers for a native mobile app. Note 
that window 28 may be accessed from the web-browser 
capabilities of laptop 19 in communication with RUM server 
17 and/or main instance 25 (see FIG. 1). As shown, window 
28 also provides a user with access to an analytic dashboard 
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for visualizing real-time information from RUM data cap 
tured, collected and aggregated from mobile apps running 
on various mobile devices around the world. In this 
example, "Apps' has been selected from a menu listing, as 
indicated by the highlighted Apps menu listing 29 on the left 
side of window 28. This selection produces a list of various 
mobile apps for the user to select from in field 30 on the 
right-hand side of window 28. In this case, the user has 
scrolled over the Nordstrom iOS mobile app, as shown by 
the highlighted Nordstrom iOS mobile app 31. In the 
embodiment shown, clicking on the Nordstrom iOS mobile 
app 31 launches a custom metric/timer definition session for 
that mobile app. 
0042 FIG. 3 shows an example user interface window 33 
for configuring a native mobile application to capture cus 
tom metrics and/or custom timers. Window 33 appears on 
the users browser Screen in response to selecting or clicking 
on a particular mobile app, e.g., Nordstrom iOS mobile app 
31, shown in FIG. 2. As shown, the user has selected the 
“Custom Metrics” tab 34, which produces a “Launch App 
for Touch Locator' button 35. Clicking on button 34 
launches the Nordstrom iOS mobile app in a special device 
agent mode on the user's tablet 20 (e.g., iPad, iPhone or 
other iOS compatible mobile device). In the device agent 
mode the user is able to record gesture (touch-based) user 
input on the display/touch screen of tablet 20. In other 
words, when in this special mode, any element or object that 
the user touches on the screen of tablet 20 brings up one or 
more identifiers or locators, which represents a path in the 
view hierarchy. Selecting one of the identifiers or locators 
allows the system automation to later find the particular 
element, grab its text or value, and send it to a collector 
server. Persons of skill in the art will appreciate that when 
the user touches an element or object while in the special 
device agent mode, a “TouchMetric' or “TouchTimer' for 
that element is automatically defined, which definition will 
then be dynamically deployed into the CONFIG file at the 
end of the definition session. 

0043 FIG. 4 is an example user interface window 36 for 
defining a new custom metric for a mobile application 
running on a mobile device in a special device agent mode 
that allows touch-based location of various application ele 
ment identifiers. Window 36 appears in response to the user 
clicking on button 35 of FIG. 3. In this example, the user has 
decided to name the new custom metric "Added to Cart': 
that is, when a real user of the mobile app adds some item 
into their shopping cart, the manager/user wants to auto 
matically obtain the value of that item for business analytics 
purposes. 

0044) Note that in the embodiment of FIG. 4, the user 
may choose one of two options for defining the new custom 
metric: Programmatic (button 35) or TouchMetric (button 
37). The programmatic option allows the user to write code 
to define the XPath of the element of interest in the view 
hierarchy, whereas the TouchMetric option enables the use 
of a TouchLocator tool that allows a user to define the 
custom metric simply by touching the element on the screen 
and selecting an appropriate identifier that automatically 
appears on the user's browser. In this example, the user has 
clicked on button 37 to select the TouchMetric option. 
0045. In the embodiment shown, the user can base the 
capturing of the data metric value on one of two different 
criteria: either an action or a condition, as selected in field 
38. An action refers to when the real user actually does 
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Something, or takes some affirmative action, on the mobile 
app. For example, an action may include input Such as 
hitting a button, a particular gesture-based input, or actively 
Switching from one UI page to another. In the context of a 
Video game app, an action may include executing any one of 
a variety of game commands or player inputs, or how many 
in-app purchases a game player is making. 
0046. A conditional criterion, on the other hand, meals 
that something about the application state changes without 
user input or action. For instance, the app may change State 
after a certain period of time or inactivity, new animation 
may appear on the screen, or the app transitions to a new part 
of the user interface. In the example of FIG. 4, an action is 
specified in field 38, with the associated element (text=Add 
to Shopping Bag1) being shown in field 39. The particular 
action that triggers the capture of the value of interest is 
indicated in field 40, e.g., a “Tap' action of the real user. 
0047 User interface window 36 also includes various 
fields for defining the extraction of the data value of interest. 
For example, field 41 specifies that the value is to be 
extracted from the element (classname=UILabel8) identi 
fied in field 42. An accessor (elementText) is also indicated 
is filed 43. Field 44 allows the user to specify a data type 
(Currency) for the value of interest. Field 45 indicates the 
currency symbol (S). The decimal places and currency 
symbol assist in formatting the analytic dashboard. 
0.048. As described, window 36 contains a definition of 
how the system will capture the new custom metric “Add to 
Shopping Cart', which includes the price of each item 
placed into a real user's shopping cart. In this example, the 
price is extracted when the user taps on the element iden 
tified in field 42. When the user clicks on “OK” button 46, 
the custom metric definition is saved into the CONFIG file. 
The next time (e.g., within 5 minutes) each of the mobile 
apps that are running world-wide check back with the server 
(either server 14 or 17 of FIG. 1) that mobile device will 
receive the new CONFIG file for that particular app and 
immediately start sending (beaconing) data gathered for the 
new metric to collector server 23. In one embodiment, 
clicking on button 46 also returns the user to the launching 
point (e.g., window 28) on the user's browser. 
0049 Practitioners in the art will appreciate that the 
definition/deployment procedures described above does not 
involve making any changes to the mobile app itself. The 
new CONFIG file is saved on the RUM server, which then 
gets transferred to all the collector servers located about the 
globe. The mobile app running on each real user's mobile 
device periodically polls a collector server to see if a new 
version of the CONFIG file is available. Note that according 
to this process no new code for the mobile app is written and 
no new version of the mobile app is deployed to change the 
metric definitions or analytics. Polling the server and down 
loading a new CONFIG file does not impact the perfor 
mance of the mobile app. The CONFIG file tells the app 
what business metric/timer data to gather and beacon to the 
collector servers, which are independent from the App 
Server. 

0050. Similarly, in the case of websites, there is no need 
to make changes to the website in or to implement gathering 
of custom metric/timer information. Instead of a CONFIG. 
file being downloaded to a mobile app, a JavaScript tag (e.g., 
Boomerang tag) may be dropped onto the website, which 
includes the custom metric/timer definitions, without any 
changes being made to the website. 
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0051. Furthermore, there is no need for the business 
owner of the mobile app to wait for approval from the App 
Store before deploying the new custom metrics/timers for 
the app running worldwide on various mobile device types. 
Without writing any new code, a business manager can use 
the disclosed system and method to define and deploy new 
metrics/timers for gathering analytics in a matter of minutes. 
0.052 Another advantage of the disclosed system and 
method is that the user interface allows an unsophisticated 
user to identify an element for a new metric/timer simply by 
running the mobile app in a special device agent mode and 
touching the element of interest. For instance, a business 
user may get to a point on the screen of a mobile app where 
an item may be placed into the shopping cart. As shown in 
FIG. 5, when the user taps on the “Add to Shopping Bag” 
button 52, a window 51 is automatically opened on window 
50 (e.g., running on tablet 20). To define the new metric/ 
timer the user may then select or click on the most appro 
priate identifier listed in window 51. Persons of skill in the 
art understand that the list of identifiers or locators are the 
different ways that the system can find the element, item or 
metricftimer value of interest. 

0053 Still another advantage is that as soon as the user 
saves the new custom metricftimer definitions, those defi 
nitions get deployed around the globe within a matter of 
minutes. Software agents running inside all of the mobile 
apps around the world periodically (e.g., every few minutes) 
check with the server to see if a new CONFIG file exists; if 
so, the new CONFIG file is downloaded to mobile app. 
Immediately thereafter, data gathered from the new metrics/ 
timers is sent from all the real users running the app, 
regardless of the particular version of the app that a real user 
is running. This obviates the need to write code for a new 
version of the app, and then wait for approval of that app by 
the App Store. 
0054 FIG. 6 illustrates an example user interface win 
dow 60 for defining a new custom timer for a mobile 
application running on a mobile device in a special device 
agent mode. In this example, the user has selected the 
“Custom Timers’ tab in UI window 33, which brings up 
window 60 on the user's browser screen. The user has 
clicked on TouchTimer button 62, which allows the user to 
use the TouchLocator feature discussed above to define Start 
Timer and End Time criteria. 

0055. Note that instead of extracting a metric value, a 
custom timer involves choosing when to start and end a 
timer. In the example shown, the user wants to know how 
much time a real user spends viewing the Nordstrom home 
screen (“Daily Style Scoop”) 71 of the Nordstrom mobile 
app running on their mobile device 71 (see FIG. 7). The Start 
Timer field 62 and the End Timer field 63 are both set to be 
triggered based on a condition of a particular element: 
namely, the “Daily Style Scoop” home screen, which is 
shown in both element fields 64 & 67. The accessor field 65 
of the Start Timer definition is set to "elementPresent, and 
the accessor field 68 of the End Timer definition is set to 
"elementNotPresent. This means that the particular custom 
timer defined in window 60 starts when the home screen 71 
first appears (loaded) on the screen of mobile device 70 and 
ends when the real user exits the home screen 71 (e.g., 
moves onto a different UI screen or page). In other words, 
once the app running on the mobile device detects that the 
element is present, the custom timer starts running, with the 
timer ending when the element is no longer present. 
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0056 Persons of skill in the arts will appreciate that 
custom timers can be defined for a wide variety of mobile 
apps to measure a multitude of different real user behaviors. 
For instance, custom timers can be used to determine how 
long real users spend playing a particular level or mode of 
play on a video game, how long real users spend viewing 
profile information of other subscribers/members/players, or 
how long real users take to complete a particular type of 
business transaction (e.g., how long did they spend on a 
particular native mobile app before placing an item in their 
shopping cart). These types of business timers may be 
gathered and beaconed to collector servers in addition to 
standard performance timer data, e.g., load time (how long 
from the time that real user opened (started) an app on a 
mobile device until all of the pages finished loading). Both 
are Supported natively in one embodiment. 
0057 The embodiment of FIG. 6 also includes color 
range indicator fields 69 that allow a user to define particular 
colors or shading for use in displaying different RUM timer 
value result ranges. These color definitions may carry 
through to the analytic dashboard to provide a quick visual 
indication of the custom timer of interest. 

0058 When the user completes the custom timer defini 
tion on UI window 60, he or she may click on “OK” button 
61 to save the definition to the CONFIG file. Within minutes 
after clicking button 61, real user measurement data will 
begin to be collected from apps running world-wide. That 
RUM data analytics may be displayed in real-time on an 
analytic dashboard running on the business user's laptop or 
other computer device. 
0059 FIG. 8 is an example analytic platform dashboard 
window 80 (GUI) that delivers real-time visual information 
from RUM data collected from devices around the world. 
Note that in this example, RUM analytics are displayed for 
real users’ mobile client devices running a particular mobile 
app. It is appreciated that similar RUM analytics can be 
visualized in an analytic platform dashboard window for real 
users who are accessing a website or web application. 
0060. In this example, window 80 includes a field 81 that 
numerically shows Summary information for real users 
running the mobile apps around the world. Note that field 81 
indicates that 149 active users are currently running the 
mobile app of interest. The users have generated 4.5K 
requests, with the median request time being 1.25 seconds. 
0061 FIG. 8 also shows a widget or chart field 82 that 
visually indicates performance of the mobile app (page load 
time) versus the total number of sessions over time. It is 
appreciated that a wide variety of performance and custom 
business metric/timers may be charted or graphed in field 82. 
with the data results being visualized in real-time for actual 
users distributed throughout the world. For instance, instead 
of displaying page load time, the user could select a custom 
business metric such as the total value (S) of items placed in 
users shopping carts versus the number of sessions over 
time. 

0062. In the bottom center portion of window 80 is a 
geographic widget or display field 83 that visually shows the 
current performance metric of interest (page load time) for 
different geographic regions (countries) around the globe. 
By way of example, from the visual indicators shown, a user 
can quickly determine the performance of the mobile app in 
the USA (page load time<2 seconds) versus, say, Brazil 
(page load time-4-6 seconds). 
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0063 Additional analytics are also shown in data display 
fields 84 & 85, located to the left and right of field 83, 
respectively. Field 84 shows in pie-chart form the various 
operating systems (OS) and device types that are currently 
running the mobile app of interest. For example, the upper 
most pie-chart shows the top five operating systems, i.e., 
Windows 7, Windows XP, Mac OS X/10, Windows 8.1, etc. 
The lowermost pie-chart in field 84 illustrates the top five 
device types, i.e., iPhone, HEC, SCL33, iPad, etc. Likewise, 
field 85 shows the top five carriers in the uppermost pie 
chart and the top five networks in the lowermost pie-chart of 
field 85. Again, it should be understood that the data 
analytics displayed in the various GUI window fields or 
widgets is customizable, and may be changed by the user at 
any time. That is, in one embodiment the user may configure 
or select the number and type of widgets or fields to be 
displayed on the analytics dashboard at any given time. 
0064 FIG. 9 is an example graph showing the intersec 
tion of business metric and performance data collected in 
real-time from all of the actual users currently accessing a 
website or running a mobile app. In the example of FIG. 9. 
line 91 plots the page load time performance of all real users 
of a mobile app or website as a function of the number of 
user sessions (left-hand side). As shown, the majority of user 
sessions experience load times in the range of about 1.5-5.5 
seconds. In addition, the same graph also shows a line 92 
which plots the Bounce Rate (right-hand side) versus load 
time. Bounce rate is business metric that refers to the 
percentage of users who access a website or open an app. 
and then leave very shortly thereafter. Line 92 clearly shows 
that the percentage of users who leave (“bounce') from the 
site or app increases as the load time increases. In other 
words, the graph of FIG. 9 shows that the slower the session, 
the more users bounce from the site or mobile app. A 
business user charting this information on an analytic dash 
board can quickly determine the performance required to 
meet a certain acceptable or target bounce rate. For instance, 
as shown, if the business decides to target a bounce rate of 
30% as an acceptable limit, they can quickly see that they 
need to provide a load time performance of 3.5 seconds or 
less. 

0065 Persons of skill in the art will understand that in 
accordance with the embodiments described herein, any 
business metric (e.g., bounce rate, revenue, item count, 
number of YouTube(R) “Likes', etc.) may be charted or 
graphed against any other metric or timer. It should also be 
understood that lines 91 and 92 may change shape and move 
over time, as the number of actual users change, or as their 
experience changes in real-time. 
0.066 FIG. 10 a flow diagram showing an example 
method 100 for defining a custom metric/timer for a mobile 
application. The example sequence of steps begins with a 
business user launching a configuration user interface for the 
particular mobile app of interest (block 101). As previously 
discussed, the user may launch the configuration UI on a 
laptop or other computing device having normal browser 
capabilities for connecting with a server via the Internet. 
0067. The configuration UI for the mobile app allows the 
user to select a session for defining either a custom metric or 
a custom timer. After a selection has been made, the user 
may click or select on a button that launches the special 
mobile device agent on the user's mobile device. The device 
agent runs the mobile app in a special mode that allows the 
user to use a Touch Locator tool to record identifiers/locators 
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via gesture inputs. (Block 102) For example, using the 
Touch Locator tool the user may simply tap on a element or 
object of the app which appears on the touch screen of the 
mobile device. Responsive to the tap gesture input, a win 
dow opens on the display screen, which lists one or more 
identifiers or locators for the selected element or object. The 
user may select one of the identifiers by tapping on the 
identifier or locator. (Block 103) The identifier or locator so 
selected is automatically saved to a CONFIG file which 
specifies the custom metric/timer definition for that particu 
lar mobile app. (Block 104) 
0068. After saving the CONFIG file to the server, the 
CONFIG file is subsequently downloaded to all of the 
mobile devices around the world that are currently running 
the particular mobile app, thereby enabling to mobile app to 
beacon data obtained from the custom metricftimer from the 
mobile device to a collector server. 
0069 FIG. 11 a flow diagram showing an example 
method 110 for obtaining metric/timer data in real-time from 
real users running a mobile application. 
0070. As discussed in conjunction with FIG. 10, after a 
custom metric/timer definition session has completed, the 
definition gets saved to a configuration (CONFIG) file that 
may contain a plurality of definitions, which may include 
business metric, business timer, and performance definitions 
for the mobile app. The mobile app is configured on each 
actual or real user's mobile device to periodically poll a 
server storing the CONFIG file. During the polling process, 
if it is determined that a newer version of the CONFIG file 
exists (decision block 115), the new CONFIG file is down 
loaded to the real user's mobile device and begins running 
within the mobile app. (Block 111) Once the CONFIG file 
has been downloaded, the mobile app commences gathering 
data in accordance with the metricftimer definitions. This 
analytical data is beaconed periodically from each real 
user's mobile device to one or more collector servers located 
about the world. (Block 112) The collected metric/timer 
analytic data is stored in real-time in a database (e.g., 
database 27 in FIG. 1). This is shown in FIG. 11 by block 
113. The metric/timer analytic data may then be graphically 
displayed in real-time in an analytical dashboard. (Block 
1124) In this manner, key metric/timer data can be compared 
visually with the general performance of the mobile app. 
0071 Note that while the mobile app is running and 
beaconing data obtained for the defined metrics/timers, it 
continues to periodically poll the server to query whether a 
newer version of the CONFIG file is available. This is shown 
in FIG. 11 by decision block 115. If no newer CONFIG file 
exists, the mobile app continues to beacon data gathered 
from the current definitions, which data is received by the 
one or more collector servers. (Block 112). If, on the other 
hand, a newer CONFIG file is available, that CONFIG file 
is downloaded to the mobile device running the app (block 
111) and immediately is used to obtain the new metric/timer 
analytics. 
0072. It should be further understood that elements of the 
disclosed Subject matter may also be provided as a computer 
program product which may include a machine-readable 
medium having stored thereon instructions which may be 
used to program a computer (e.g., a processor or other 
electronic device) to perform a sequence of operations. 
Alternatively, the operations may be performed by a com 
bination of hardware, firmware, and software. The machine 
readable medium may include, but is not limited to, floppy 
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diskettes, optical disks, CD-ROMs, and magneto-optical 
disks, ROMs, RAMs, EPROMs, EEPROMs, magnet or 
optical cards, or other type of machine-readable medium 
Suitable for storing electronic instructions. 
0073. Additionally, although the present invention has 
been described in conjunction with specific embodiments, 
numerous modifications and alterations are well within the 
Scope of the present invention. Accordingly, the specifica 
tion and drawings are to be regarded in an illustrative rather 
than a restrictive sense. 

1. A computer-implemented method for real-time capture 
of analytics from real users of a native mobile application 
(app) comprising: 

storing a custom metric/timer definition for the native 
mobile app in a configuration file on a server, the 
custom metric/timer definition including one or more 
identifiers of an element or object of the native mobile 
app selected by touch gesture input via a user interface 
on a mobile device running the native mobile app in a 
special mode; 

sending the configuration file from the server to the one or 
more collector servers; 

downloading the configuration file from the one or more 
collector servers to mobile devices running the native 
mobile app, the mobile devices being associated with 
real users; and 

receiving, at one or more collector servers, data beaconed 
in real-time from the associated mobile devices of the 
real users, the beaconed data including custom metric/ 
timer data obtained from the custom metricftimer defi 
nition, the downloading and receiving occurring with 
out any change to the native mobile app. 

2. (canceled) 
3. The computer-implemented method of claim 1 wherein 

each polling request is sent on a periodic basis. 
4. The computer-implemented method of claim 1 further 

comprising launching a configuration user interface (UI) for 
the native mobile app on a computing device, the configu 
ration UI allowing a business user to select a session for 
defining the custom metric/timer definition via the touch 
gesture input. 

5. The computer-implemented method of claim 4 wherein 
the mobile device is associated with a business user, and 
further comprising launching, responsive to the session 
selection, a device agent which runs the native mobile app 
in the special mode on the mobile device, the device agent 
allowing the business user to use the touch gesture input to 
select the one or more identifiers of the element or object in 
the native mobile app which appears on a touch screen of he 
mobile device. 

6. The computer-implemented method of claim 1 wherein 
the custom metric/timer data comprises metric data obtained 
responsive to an action input received on the associated 
mobile device of the real user. 

7. The computer-implemented method of claim 1 wherein 
the custom metric/timer data comprises metric data obtained 
responsive to a conditional change in an application state of 
the native mobile app. 

8. The computer-implemented method of claim 1 wherein 
the custom metric/timer data comprises timer data obtained 
responsive to start timer and stop timer criteria. 

9. The computer-implemented method of claim 1 further 
comprising aggregating the data received at one or more 
collector servers in a database accessible to a computer that 
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generates a real-time analytic dashboard that includes one or 
more visual indicators representative of the custom metric/ 
timer data obtained. 

10. The computer-implemented method of claim 8 
wherein the one or more visual indicators comprises an 
intersection of a business metric and a performance metric 
collected in real-time from all of the real users currently 
running the native mobile app. 

11. The computer-implemented method of claim 9 
wherein the intersection includes a graphical chart of bounce 
rate as a function of load time. 

12. A non-transitory computer-readable storage medium 
encoded with computer instructions, which, when executed 
by one or more processors, operable to: 

store a custom metric/timer definition for a native mobile 
application (app) in a configuration file on a server, the 
custom metric/timer definition including one or more 
identifiers of an element or object of the native mobile 
app selected by touch gesture input via a user interface 
on a mobile device running the native mobile app in a 
special mode; 

send the configuration file from the server to the one or 
more collector servers; 

download the configuration file from the one or more 
collector servers to mobile devices running the native 
mobile app, the mobile devices being associated with 
real users; and 

receive, at one or more collector servers, data beaconed in 
real-time from the associated mobile devices of the real 
users, the beaconed data including custom metric/timer 
data obtained from the custom metricftimer definition, 
the downloading and receiving occurring without any 
change to the native mobile app. 

13. (canceled) 
14. The non-transitory computer-readable storage 

medium of claim 12 wherein each polling request is sent on 
a periodic basis. 

15. The non-transitory computer-readable storage 
medium of claim 12 wherein execution of the computer 
instructions is further operable to launch a configuration user 
interface (UI) for the native mobile app on a computing 
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device, the configuration UI allowing a business user to 
select a session for defining the custom metric/timer defi 
nition via the touch gesture input. 

16. The non-transitory computer-readable storage 
medium of claim 15 wherein execution of the computer 
instructions is further operable to launch, responsive to the 
session selection, a device agent which runs the native 
mobile pp in the special mode on the mobile device, the 
device agent allowing the business user to use the touch 
gesture input to select the one or more identifiers of the 
element or object in the native mobile app which appears on 
a touch screen of the mobile device. 

17. The non-transitory computer-readable storage 
medium of claim 12 wherein the custom metric/timer data is 
obtained responsive to an action input received on the 
associated mobile device of the real user. 

18. The non-transitory computer-readable storage 
medium of claim 12 wherein the custom metric/timer data is 
obtained responsive to a conditional change in an applica 
tion state of the native mobile app. 

19. The non-transitory computer-readable storage 
medium of claim 12 wherein the custom metric/timer data 
comprises timer data obtained responsive to start timer and 
stop timer criteria. 

20. The non-transitory computer-readable storage 
medium of claim 12 wherein execution of the computer 
instructions is further operable to aggregate the data 
received at one or more collector servers in a database 
accessible to a computer that generates a real-time analytic 
dashboard that includes one or more visual indicators rep 
resentative of the custom metric/timer data obtained. 

21. The non-transitory computer-readable storage 
medium of claim 20 wherein the one or more visual indi 
cators comprises an intersection of a business metric and a 
performance metric collected in real-time from all of the real 
users currently running the native mobile app. 

22. The non-transitory computer-readable storage 
medium of claim 21 wherein the intersection includes a 
graphical chart of bounce rate as a function of load time. 
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