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Title: EVALUATING USER EXPERIENCE

COLLECT, FOR EACH OF A PLURALITY OF SESSIONS OF THE APPLICATION,

56 A LIST OF DISCRETE REAL USER EVENT DATA [TEMS EXPERIENCED DURING
\(|  THAT SESSION, THE LIST OF DISCRETE DATA ITEMS INCLUDING ANY OF A DEVICE
UTILIZATION VALUE, USER ACTION-RESPONSE TIME PAIRS,
AND AN APPLICATION FAULT INDICATOR
58 e ‘l'_, - TR
Ny FOR EACH SESSION, ASSIGN A VALUE TO EACH ITEM OF COLLECTED
REAL USER EVENT DATA AND DERIVING A SESSION SCORE CALCULATED
BASED ONTHOSE ASSIGNED VALUES
60 v
\ DERIVING A USER EXPERIENCE SCORE BASED UPON
A PLURALITY OF THE DERIVED SESSION SCORES

REPORT THE USER EXPERIENCE SCORE

FIG. 4

(57) Abstract: Evaluating user experience for an application includes collecting, for each of a plurality of sessions of the applica -
tion, a list of user event data items experienced during that session. The list of user event data items includes any of a device utiliza -
tion quantifier, user action-response time pairs, and an application fault indicator. For each session, a value is assigned to each col -

o lected user event data item, and a session score is derived based on those assigned values. A user experience score is derived based

W

upon a plurality of the derived session scores. The user experience score is reported.
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EVALUATING USER EXPERIENCE

BACKGROUND
160017 Many services are delivered to consumers via software applications.
These applications may be compaosite in that several software components
work in conjunction o realize the service. Those componenis may be
distributed across various physical and virtual devices. A client side user
interface component may be presented by a smartphone, iaptop or other
user computing device. Through that user interface component, a user can
each initiale a sernes of actions carried cut by the user computing device and
by server side components in an attemnpt o achieve a desired goal. A user's
experience with an application can be effected by numerous factors such as

usability, stability, performance and availabilily of ils various components.

DRAWINGS
[0002] Fig. 1 is a block diagram depicting an example environment in
which various embodiments may be implemenied.
(60037  Fig. 2 is a block diagram depicting an example of a system for
identifying a common user flow.
(00041 Fig. 3 is a block diagram depicling a memory resource and a
processing resource according {o an example.
(80058}  Fig. 4 is a flow diagram depicting actions taken {o implement an

axampie.
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DETAILED DESCRIPTION

(0006} INnTRODUCTION: User experience, commonly abbreviated as UX,
involves a person's behaviors, atiitudes, and emotions about using a
particular software product. While subjective in nature, user experisnce for a
software product can, as explainad in more detail below, be quantified by
svalualing differences o belwesn svenis expected and those actually
gxperienced when using the application. Evenis can include response times
for different types of user actions, application faulls, and consumption levels
of user device resources. improving user experience of an application can
lead to improved adoption of the application, increased retention of
application users, and increased productivity for those users.

(6007} Varicus embodimenis described below can be used o quantify and
gvaluale user experience of an application. Within an application session,
user event data items are collected. User event data items are discrels
pieces of information that are refleclive of an event experienced by a userin
a given application session. An eventis an application event and can
include a response time 1o a user iniliaied request, an application faull, and
a device utilization quantifier. Device utilization quantifiers reflect batllery
depletion amounts or rates, network bandwidth usage, and memory and
processor consumplion. Values are assigned 10 each of these dala items.
Using these values, a user efficiency score is derived for the application,
session scores are derived for each session, and event scores are derived
for each fype of event. The scores can be reported for use in objectively
measuring the user experience for the application and identifying steps for
improving user experience.

(6008} ComPONENTS: Fig. 1 depicts an example environmeant 10 in which
embodiments may be implemented as experience svaluation sysiem 12,
Environment 10 is shown o include user devices 14-18 and server device
2. Each user device 14-18 represents a computing device configured to
communicate requests to and receive responses from server device 20.
Server device 20 represents a computing device capabile of receiving and

responding to requesis from client devices 14-18. While depicied as iaptop
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computers, user devices 14-18 can include any type of computing device
providing a user interface through which a user can interact with a software
application. YWhile server device 20 is depicted as a single computing
device, server devics 20 may include any number of integrated or distribuied
computing devices serving one or more software applications for
consumption by user devices 14-18. Components 14-20 are interconnected
vig link 22. Link 22 represents generally any infrastructure or combination of
infrastructures configured {0 enable electronic communication between
components 14-20. For example, link 22 may represent the intemet, one or
more infranets, and any intermediate routers, switches, and other interfaces.
[0008] Server device 20 serves an application for consumption by user
devices 14-20. Users interact with that application via a user interfaces of
user devices 14-20. Through the user interfaces, those users can lake a
number of getions including starting or opening an application session and
interacting with user interface conirols. Application events occur as a result
of those user actions. Evenis can include responsas or resulis of such
actions such user interface updates or changes in response {0 a selection of
a control, device resource consumption, and application faults.

(60181 Experience svaluation system 12, discussed in more detall below,
represenis a combination of hardware and programming configured to
quantify a user experience based on application evenis occurring during
application sessions with respedct (o user devices 14-18. In doing so, sysiem
12, collects user event data items from user devices 14-18. Each collected
item may be associated with a corresponding session of an application
served by server device 20. Each such session can be associaled
application environment characteristics such as a particular user, a particular
user device, a user device location, an operating system, and an application
version.

[0011] User event data items can include device utilization guantifiers,
application faull indicators, and user action-response time pairs. A devics
utilization quantifier represents a quantily or rate at which a device resource

is being or has been consumed. A device utilizalion quantifier may also
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identify or otherwise indicate a user aclion associated with the consumption.
For example, an interaction with a particular control or user interface screen
may be associated with a corresponding rate of battery, memory, CPU, or
network bandwidth consumption. Application fault indicators represent
application faults and may also identify or otherwise indicate a user action
associated with the fault. A fault might be falal such as an application crash
or non-fatal such as a recoverable error. User action-response time pairs
represent user actions with respect o the applications user interface and 3
corresponding response time. The pair may identify a particular control
selected by a user. Such can include a link, a command bution, a radio
button, a text box, or any other object with which a user may inferact. The
response ime is a time delay betwesn when a user interacts with a user
interface and when the user experiences an expected response.

(6012} Systern 12 can then assign values to each collected user event data
item and then derive a number of scores quantifying user experience. The
value assigned to a given use event data item is dependent on the nature of
that dala itemn and its deviation from user expectations. For example a value
assigned io a Tatal application error will be much different than a value
assigned {0 a response time that took slightly longer than expected.

[0813] The derived scores can include a user experience scors, session
scores, and event scores. An application is determined as function of all
user event data items collected across all application sessions. Session
scores are each determined based upon values assigned to user event data
items experienced during a corresponding session. The collecled user
event data items can be separated into event types so that event scores can
be determined based on values assigned to user vent data items that fall
under a given event type. An event type, for example, might include an
application fault associated with a particular user inlerface control, a
response ime associated with a user interaction with a given user interface
conirol, or a network bandwidth consumption level associated with a user

selecton of a given user interface control.
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[8014] System 12 may be integrated entirely in server device 20 or
distributed across server devices not shown. System 12 may be distributed
across server device 20 and client devices 14-18. For example, system 26
may include an agent componenis operating on client devices 14-18 {or
other devices not shown) and an evaluation component operating on server
device 20 {or another device not shown). In this distribuled model, the agent
component 26 is responsible for reporting user event data llems {o
gvaluation component 24 which in turn is responsible for processing those
data items o derive application, session, and event scores.

[6015] Figs. 2-3 depict examples of physical and logical components for
implementing various embodiments. In Fig. 3 various components are
identified as engines 28-34. In describing engines 28-34, focus is on sach
engine’s designated function. However, the term engine, as used herein,
refers 1o a combinalion of hardware and programming configured {o perform
a designated function. As is illustraled later with respect io Fig. 4, the
hardware of each engine, for example, may include one or both of a
processing resource and a memory resource, while the programing is code
stored on that memory resource and executable by the processing resource
to perform the designated function.

(6016} Fig. 2 is a block diagram depicting components of experience
evaluation system 12. In this example, system 12 includes collection engine
28, scoring engine 30, evaluation engine 32 and reporting enging 34. in
performing thelr respective funclions, engings 28-34 may access data
repository 36. Repository 36 represents generally any memory accessible to
system 12 that can be used (o store and relrieve data.

(8017} Collection engine 28 is configured o collect a plurality of user gvent
data items experienced by each of a pluralily of application sessions. Inan
example an agent componeant 26 operating on a user device delects the
initiation of an application session and each of a serigs of user event data
items experienced during that session. The agent component 28 may deem
a session to be ended when the application is closed or moved ic the

hackground of the user device for mors than a threshold period. The
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application componant 26 reports those user event data llems io the server
component 24. The reporting may be completed as a balch at the end ¢f the
session or as a stream occurring during the session. The reporting can
include other items such as a session duration and application environment
characteristics such as user identifier, device identifier, device location,
operating system, and application version.

(6018} Scoring engine 30 is configured 1o assign a value 1o each of the
plurality of user event data items and o derive one or morg scores as a
function of those assigned values. In assigning values, scoring engine 30
may consider the type of user event dala Htem and its content. For an
application fault, that content may identify a fault type and a user action such
as the inleraction with & particular user interface control that led 1o the
device fault. For a device ulilization quantifier, that content may identify any
of a particular device resource, a levsl or rate consumption, and a user
action such as the interaction with a particular user interface control that led
o the resource consumption. For a user action-response time pair, the
content may identify a response time a user action such as the interaction
with a particular user interface control and a corresponding response fime.
That response time may be a measure of time between when a user iniiated
the action and when the user interface is updated to reflect a completed
response o that action.

[06018] Thus the value assigned o a user action response time pair may
depend upon a difference between the pair's response time and an expecled
response fime or other threshold. The expedcied response time may be
dependent upon the particular user action. For example an expecled
response time for selecting a radio button can be lass than the expscied
response time for selecting a submit button. The valug assigned to an
application faull may depend on whether or not the fault was fatal and upon
the particular user action or actions that led 1o the faull. The valug assigned
o a device utilization quantifier may depend upon the resource being
consumed and the rate or guantily consumed. The user event dala Hems

may be collected in ime ordered sequences for each session. The position
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of a given user gvent data item in the sequence may also affect the value
assigned to that temn. For example, a lengthy response lime at the end of
the sequence may affect the score differently than the same response time
had it ooourred at the beginning of the sequence.

(60281 Moreover, any given value assigned to a given user event data item
may aiso be dependent on length of the session in which that data ftem is
experienced. For example, the value assigned io the data item ccourring in
a shorter session may be differgnt than the value assigned to the same data
item had it been experienced in a longer session. Whers the value
represenis a penally, the value assigned for the shorler session may exceed
the value assigned for the longer session.

[6021]1 In deriving scores, scoring engine 30 can derive a user experience
score, session scores, and event scores. The usser experience score is
derived as a function of the values assigned o sach of the collected user
gvent data items and serves {0 guantify the overall user experience for the
application. For example, where those values reflect penalliss for negative
experiences, the value may be deducted from a constant such as 100.
Where values indicales positive experiences, they may be added. The
resulting score then quantifies the overall user experience for the
application.

(6022} A session score is derived from the values assigned {o user event
data ifems experienced for a corresponding session and serves to guantify a
user experience for a given session. Segmenting engine 30 is configured to
segment the collected user event data items into subsels each falling under
a given event type. An event type, for example, might include an application
fault associated with a particular user interface control, a response time
associated with a user inferaction with a given user interface control, or a
network bandwidih consumption level associaled with z user seleclion of &
given user interface control. An event score is then derived from values
assigned to those user gvent data items that fall under a corresponding

event type and quantifies a user experience for a that event type. in deriving
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session and event type scores, scoring enging 30 may sum the
corresponding values.

(0023} Collected user avent data ilems and assigned values can be stored
as session data 38. Session data 38 may include data items and scores for
each of a plurality of sessions for a given application. For a given session,
the data may be representad by a time ordered sequence of user event dala
items and associated values. Session data 38 can also include additional
information that can identify any of a session duration, user, a user device, a
device location, an operating system, and an application version assodciated
with each given session. The data may also identify a duration of each
session.

[8024] Value data 40 represents data for use by scoring engine 30 to assign
values 1o user event data ilems. For exampile, value data can include
expeacitad response limes for different types of user event-response lime
pairs. For each expected time, value data 40 might also include a series of
thresholds indicative of whether a response time is short, long, very long, or
the like. The thresholds may be used o discern an appropriate valued o
assign to a matching user event-response time pair. Value data 40 may also
include fixed values to assign to different application faults and different
rates of resource consumplion. Vaiue data 40 may include mutltipliers for
use in adiusting a value based on when a user event dala ilem was
gxperienced during a session and for adjusting a valus based on that
session’s duration. Beneficially, value data 40 can be tuned o a given
application to malch changing expedtations of users.

(0028} Reporting enging 34 is configured 1o report scores derived by scoring
engine 32. Scoring engineg 30 may store those scores as report dala 42 for
use by reporting enging 34. Reporting can include communicating a user
experience scorg, session scores and event scores an electronic message.
Reporting can include posing the scores 1o a repository where they can be
processed to assemble a human readable report such as a dashboard. In
communicating a user experience score, reporting engine 34 may also

report a list of event scores prioritized based on their impact on the user
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gxperience score. For example, where values assigned to user event data
items reflect penaliies, an event score for a given event type may reflect a
surm of those penalties assigned o data items falling under that event type.
Thus the greater the event score’s magnitude, the greater impact on the
user experience score,

(6026} As noted, user event data items for each session may be collected
along with application environment indicators. These indicators can include
at least one: two or more different user devices, two or more different user
locations, two or more different operating systems, and two or more different
versions of the application. In this example, reporting engine 32 is then
configured to report the session scores o provide a comparison between
two or more selected application environments. Such could include a
comparison of average session scores between two application versions,
between two device locations, belween two operaling systems, or between
two user types.

[60271 With reference back to Fig. 1, collection engine 28 can be
implementad in a number of fashions. Collection engine 28 may be
implemented as a client side agent component 28 thal reports the user event
data items, a server side evaluation component 24 that recsives the user
avent data items, or a combination of the two. Scoring engine 30 may be
implemented in part as a client side agent component 26 that assigns values
o user event daila items and as a server side evaluation component 24 that
derives scores. Scoring engine 30 may be implemented entirely as a ssrver
side evaluation component 24. Segmenting engine 32 and reparting engine
34 may be implemented as either or both as clisnt side agent components
26 or server side evaluation componenis 24.

[6028] In the foregeing discussion, engines 28-34 were described as
combinations of hardware and programming. Engines 38-34 may be
implemented in a number of fashions. Looking at Fig. 3, the programming
may be processor executable instructions stored on tangible memory
resource 44 and the hardware may include processing resource 46 for

execuling those instructions. Thus memory resource 44 can be said o siore
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program instructions or code that when executed by processing resource 46
implements system 12 of Fig. 2.

[8028] Memory resource 44 represents generally any number of memory
componenis gapable of storing instructions that can be executed by
processing resource 48. Memory resource 44 is non-transitory in the sense
that it does not encompass a transiiory signal but instead is made up of
mMore or more memory components configured 1o store the relevant
instructions. Memory resource 44 may be implemented in a single devigce or
distributed across devices. Likewise, processing resource 46 represents
any number of processors capable of executing instructions stored by
memory resource 44, Processing resource 48 may be integrated in a single
device or distributed across devices. Further, memory resource 44 may be
fully or partiaily integrated in the same device as processing resource 48, or
it may be separate but accessible to that device and processing resource 46.
[00308] In one example, the program insiructions can be part of an insiallation
package that when installed can be execuled by processing resource 46 {o
implement system 12. In this case, memory rescurce 44 may be a portable
medium such as a CD, DVD, or flash drive or a memory maintained by a
server from which the installation package can be downloaded and installed.
in another example, the program instructions may be part of an application
or applications already installed. Here, memory resource 44 can include
integrated memory such as a hard drive, solid state drive, or the like.

[6031] In Fig. 3, the executable program instructions stored in memory
resource 44 are depicted as collection, scoring, segmenting, and reporting
modules 48-54 respeciively. Modules 48-54 represent program instructions
that, when execuled, cause processing resource 46 1o implement engines
28-34 respectively.

[8032] OreErATION: Fig. 4 is a flow diagram of aclions laken to implement a
method for evaluating user experience for an application. In discussing Fig.
4, reference may be made {o components depicted in Figs. 1-3. Such
reference is made o provide contextual examples and not to limit the

manner in which the method depicted by Fig. 4 may be implemented.



WO 2015/183322 PCT/US2014/040392

11

[6033] For each of a pluraiity of sessions of the application, a list of user
event data items experienced during that session is collected (block 56).
The list of user event data items includes any of a device ulilization
guantifier, user action-response lime pairs, and an application fault indicator.
Referring to Fig. 2, collection engine may be responsible for biock §6.

[8634] For each session, a value 1o each collecied user event dala item and
a session score derived based on those assigned values (block 58).
Assigning in block 58 can include assigning a value 1o a collected user
action-response time pair that is dependent upon an extent {0 which the
responss ime reflecied in the pair exceeds a threshold time associated with
the user action reflected in the pair. Assigning, in block 58, can include
assigning a value to a collected user aclion-response time pair thatis a
function of the response time reflecied in the pair an expected time
associated with the user actlion reflected in the pair and a duration of the
session in which the user event-response time pair wars experiencad. .
[6035] Collecting, in step 56, can includs, for each of the plurality of
sessions, collecting a time orderad list of user event data ilems experienced
during that session. Assigning, in siep 58 an then include assigning a value
to a user gvent data tem that is a function of the time based position ¢of that
user event data item in the collected list of user event data items
experienced during that session.

[0038] A user experience score based upon a plurality of the derived session
scores (block 83}, Referring to Fig. 2, scoring engine 30may be responsible
for blocks 58 and 80. The user experience score is then reported (block 62).
Reporting engine 34 of Fig. 2 may be responsible for block 62.

[80371 The method depicied in Fig. 4 can also include identifying, from the
collected lists of list of user event data items experienced during the plurality
of sessions, a plurality of distinct event types each representing a different
subset of user event data items. Block 80 can then also include deriving, for
gach distinct svent type, an event score that is a function of the vaiues
assigned o the user event data items represented by thal event type.

Reporting, in block 62, can then also include reporting a prioritized list of
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gvent types affecting the user experience score, the list being prioritized
according to the derived event scores.

[0038] Block 62 can also include reporting the session scores. Where
collecting in block 56, includes collecting session characteristics such as
sassion duration and application environment indicators such as user
identifiers, device identifiers, device locations, operating syslems, and
application versions, reporting in step 62 can be more fingly tuned. For
gxample, block 60 may include deriving a user expserience score based only
on session scores corresponding o particudar device locations, user types,
device fopes, operating systems, or application versions. Likewise, block 62
can include reporting a comparison of average session scores between
apptication versions or device locations.

(80387 Concrusion: Figs. 1-3 aid in depicling the architecture, functionality,
and operation of various embodiments. In particular, Figs. 1-3 depict various
physical and logical components. Various components are defined at least
in part as programs or programming. Each such component, portion thereof,
or various combinations thereof may represent in whole or in part a moduie,
segment, or portion of code that comprises one or more execulable
instructions o implement any specified logical function{s). Each component
or various combinations thereol may represent a circuit or a number of
interconnected circuits to implement the specified logical function{s).

[8040] Embodiments can be realized in any memory resource for use by or
in connection with processing rescurce. A “processing resource” is an
instruction execution system such as a compuler/processor based system or
an ASIC {Application Specific integrated Circuit) or other system that can
fetch or obtain instructions and data from computer-readable media and
execute the instructions contained therein. A "memory resource” is any non-
ransiiory slorage media that can contain, store, or maintain programs and
data for use by or in connection with the instruction execution system. The
term “non-transitory is used only o clarify that the term media, as used
herein, does not encompass a signal. Thus, the memory resource can

comprise any one of many physical media such as, for example, electronic,
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magnetic, optical, electromagnetic, or semiconductor media. More specific
examples of suitable computer-readable media include, but are not imited
to, hard drives, solid slate drives, random access memory (RAM), read-only
memory {ROM), erasable programmable read-oniy memory, flash drives,
and portable compact discs.

(00417 Although the flow diagram of Fig. 4 shows a specific order of
execution, the order of execution may differ from that which is depicted. For
gxample, the order of execution of two or more blocks or arrows may be
scrambled relative to the order shown. Alsg, two or more blocks shown in
succession may be execuled concurrently or with partial concurrence. All
such variations are within the scope of the present invention.

(008421 The presentinvention has been shown and described with
reference {o the foregoing exemplary embodiments. 1t is fo be understood,
however, that other forms, details and embodiments may be made without
departing from the spirit and scope of the invention that is defined in the

following claims.
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CLAIMS
What is claimed is:
1. A method for evalualing user experience for an application,

comprising:

coilecting, for each of a plurality of sessions of the application, a list of
user event data items experienced during that session, the list of user event
data ifems including any of a device utilization guantifier, user action-
response fime pairs, and an application faull indicatorn

for each session, assigning a value to each collecled user event data
item and deriving a session scorg caloulated based on those assigned
values;

deriving a user experience score based upon a plurality of the derived
session scores; and

reporting the user experience score.

2. The method of Claim 1, wherein assigning comprises
assigning a value 1o a collected user action-response time pair that is
dependent upon an exient to which the response tims reflected in the pair
exceeds a threshold time associated with the user action reflected in the

pair.

3. The method of Claim 1, wherein assigning comprises
assigning a value to a collected user action-response ime pair that is a
function of the response time reflected in the pair an expecied time
associated with the user action reflected in the pair and a duration of that

sassion.

4, Ths method of Claim 1, wherein:
coilecting comprises collecting, for each of the plurality of sessions, a
time ordered list of user svent data items experienced during that session;

and
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for any of the plurality of sessions, assigning comprises assigning a

N

value {o at least one of the user event data items that is a function of the

time based position of that user event data itlem in the collected list of user

ad

event data items experienced during that session.

5. The method of Claim 1, comprising:

from the collected lists of list of user event dala Hlerns experiencad
during the plurality of sessions, identifying a plurality of distinct event types
gach representing a different subset of user event data items;

deriving, for each distinct gvent type, an event score that is a funclion
of the values assigned o the user event data ilems reprasented by that

event type; and

G o~ S G e WP

repoiting a prioritized list of event types affecting the user experience

[<a]

score, the list being pricoritized according to the derived event scores.

—

B. A memory resource storing instructions that when executed

N

cause a processing resource to implement a systermn evaluating user
experience for an application, the instructions comprising:
a collection module that when executed causes the processing

resource o coliect user event data items experienced during each of a

Sy O B W

piurality of sessions initiated from a plurality of different user devices;

=~

a scoring module that when executed causes the processing resource
to assign valuss to the collected user gvent data items and derive a user
experience score as a function of the assigned values; and
10 a reporting module that when executed causes the processing

11 resource {0 repori the derived user experience score.

1 7. The memory resource of Claim 6, whergin:

2 the collection module, when executed, causes the processing

3 resources 1o collect user event data itemns by coliecting, for gach session, a
4 iime ordered list of user sevent dala items experience for that session;
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1 the scoring module, when execuled, causes the processing resource

2  io assign values by, for each session, assigning, to al ieast one user gvent

3 data itern, a value that is dependent upon a position of that at least one dala

4  Hem in the collecied list of fime orderad list of user event data items for that

5 session.

1 8. The memory resource of claim 8, whersin:

2 the collected user event data items include a plurality of user action-

3 response fime pairs; and

4 the scoring module, when execuled, causes the processing resource

5 o assign values by assigning, to the sach of the pluralily of collected user

6 action-response time pairs, a value that is dependent upon a response time

7 refieclted in that pair and at least one of an extent to which that response

8 iime exceeds a threshold time, an expected time associated with a user

9 action reflected in the pair, and a duration of an application session in which
10 the pair was experiencsed.

1 g. The memory resource of claim 6, wherein the collection

2 module, when executed, causes the processing resource 1o collect user

3 eventdaia items by collecting user event data items that include a device

4 utilization quantiifier, a user action-response time pair, and an application

5 faultindicator.

1 10.  The memory resource of claim 6

2 comprising a segmenting moduie that when execuled, causes the

3 processing resource 1o

4 identify a plurality of distinct user gvent types from the

5 collected plurality of user event data items, each user event

5 type representing a different subset of the user event dala

7 itams; and
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1 identify a count for each distinct user event type, the
2 count reflecting a number of collecied user event data items
3 reprasented by that distinct user event type;
4 wheregin the scoring module, when execuled, causes the processing
5  resource o derive, for each distinct user event type, an event score thatis a
& funclion of an average of the values assigned to the user event data items
7 represented by that user event type and the count identified for that user
8 eventiype; and
9 wherein the reporting module, when executed, causes the processing
10 module to report a prioritized list of user event types affecting user
11 experience of the application, the list being prioritized according to the
12 derived event scores.
1 11. A system for evaluating user interface efficiency for an
2  application, the systerm comprising a segmenting engine, a scoring enging,
3 and a reporting engine, wherein:
4 the segmenting engine is configured to identify a plurality of distinct
5  user event types each representing a different subset of a plurality of user
& event data items;
7 the scoring engine is configured to:
8 assign a value 1o each of the plurality of user event data
2] items;
10 derive, for each of the plurality of svent typss, an event
11 score as a function of the values assigned the user event dala
12 items represented by that event type; and
13 derive a user experience score as a function of the
14 values assigned to each of a plurality of user event data items;
15 a report engine configured to report the user experience score and a

16 prioritized list of user event types affecting the user experience score, the list
17 being prioritized according to the event scores derived by the scoring

18 engine.
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12.  The system of Claim 11:

comprising a coilection engine configured 10 collect the plurality of
user event data items by coliecling, for each of a plurality of application
sessions, user event data items expearienced during that application session;

wherein the scoring engine is configured to derive, for each of the
piurality of application sessions, a session score as a function of the values
as assigned 1o the user event dala items experienced during that application
session; and

wherein the reporting engine is configured to report the session

SCOres.

13. The system of Claim 12:

comprising, the application sessions being associated with at least a
piurality of different application environments including at least one: two or
more different user devices, two or moreg different user locations, two or
maore different operating systems, and two or more different versions of the
application; and

wherein the reporting engine is configure 1o report the session scores
to provide a comparison bebween the two or more selected application

gnvironments,

14.  The system of Claim 11, wherein the plurality of user event
data items include device ulilization guantifiers, user action-response time
pairs, and an application fault indicators, and the scoring engine is
configured to:

assign values {0 device utilization quantifiers that are functions
of a rate or quantity of ulilization represented by the device utilization
guantiifiers;

assign values to the user aclion-response time pairs that are
functions of responses time reflected in the pairs and threshold times

associated with the user actions reflecled in the pairs; and
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assign values to application fauli indicators that are dependent
upon user actions assodiated with the faull indicators.

15, The system of Claim 11, wherein the plurality of user event
data items includes a time ordered list of user event data items experienca
during an application session and wherein the scoring engine is configured
o assign values by assigning to at least one of the plurality of user event
data ifems in the time ordered list, a value that is dependent upon a position

of that at least one daia item in the list.
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