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Overview Features

Expectation-Driven Event Monitoring (EDEM) provides developEDEM performs in-context data abstraction, selection, and
ers with a platform for creating software agents that are deploygfiuction allowing meaningful information to be collected on a

over the Internet to collect application usage data and user feB@tentially large and ongoing basis over the Internet. Ecapsulation
back on a potentially large and ongoing basis. of data collection code within software agents insulates users from

updates to data collection:
EDEM can be used to illuminate how applications are used, to ung .
I Abstraction:

. . ! low-level data may be flexibly related to higher-
cover mismatches in actual versus expected use, and to increase . L
) . . : : eVeél concepts such as user interface and application features and
user involvement in the evolution of interactive systems.

users' tasks and goals.

Applicability | Selection: data of interest is selected, and unnecessary data

Researchersan use EDEM to gain insight into how applicationg'ltered' prior to reporting.

are used in practic®evelopersan use EDEM to make more in- 1 Reduction: pre-defined reduction algorithms are applied during
formed design, impact assessment, and effort allocation decisiodata collection resulting in greatly reduced data reporting and
ultimately leading to more cost-effective development of softwangost-hoc analysis needs.

that is better suited to user needs. I Context: relevant user interface, application, artifact, and user

While EDEM currently monitors Java-based interactive applicatate information may be captured in addition to events.

tions, the underlying concepts can be applied to arbitrary softwargyolution: data collection may evolve over time without
systems with “observable” event and state data. impacting app"cation dep|oyment or use.

B EDEH Data =10l |
Below is a simple word processing application. EDEM (right) can_Eie

Use
All Commands

be used to discover the frequency of feature use, help use, and errQes;new

. . . . |Use Text
whether menus, toolbars, and dialogs are appropriately laid-out giveike non-Text
. . . . Value Initial
the frequency and order in which users interact with them; and wheth@fiue provided
Walue Provided Combo

defaults in dialogs, user preferences, and basic applicatiosye provided Non—c

Message Dialogs

Legend
IFile Typa="HTML"] [CMD Align->Centar]
IFile Typa="HTML"] [CMD Color-:Blua]

configuration are appropriate given user behavior. warning Dialogs * Ifile Type="HTMLT [ChiD Color—>Green]
Error Dialogs [File Type="HTML"] [CMD Color->Red]
File Menu IFile Type="HTML"] [CMD Edit-=>Copy]
Edit Menu + [File Type="HTML"] [CMD Edit->Cut]
ﬂ Stylepad Color Menu * [File Type="HTML"] [CMD Edit-=Paste]
= n Font Menu [File Type="HTML"] [CMD File->0pen]
File Edit Caolor Font Debug E‘e‘hr:lg Menu . [File Type="HTML"] [CMD File->Print]
34 ' 3 = | = = enuis File Type="HTML"] [CMD File->S
EIBECINBRIERS - T
| D ||E||E| @ | ‘xz' || E b |ul|E|== E!?t?z%l\i:\rr [File Type="HTML"] [CMD Font->24]
Font Toolbar [File Type="HTML"] [CMD Font->Courier]
aligh Toolbar + [File Type="HTML"] [CMD Font->Times Roman]

+ [File Type="TXT"] [CMD Edit->Copyl
+ [File Type="TXT"l [CMD Edit-=Paste]
ile Type="TEXTT [CMD File->New]

ile Type="TXT"] [CMD File->0pen]
IFile Type="TXT"] [CMD File->Frint]
IFile Typa="TXT"] [CMD File->Savel]
[File Type="null"] [CMD File->0penl
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@ Above is a real-time plot indicating the frequency of feature usedbase
on the type of document being edited (left). In this example, coloréelate
features are more frequently used in HTML documents than in nor-HTM
documents. Recording state information along with event data is useful in
comparing patterns of use across multiple “modes” of use. Such data may
be used to optimize or adjust the user interface for specific types ofruse, o
to help focus development and evaluation effort on features associated with
particular types of use (e.g., HTML authoring).




Approach

(2) Agents are deployed (via HTTP) to
run on users"computers
Expectations: developers have expectations about applicatiop (1) Developers design 1%, (3) Agents observe
use that affect application design; and designs often embogly@Pplications and application use
. .. create agents remotely
expectations even when developers are not explicitly aware pf
them.

Y, ol
Mismatches. mismatches between expected and actual us ew
indicate potential problems in design or use that may negatively =4
impact application usability and utility.

| S, e =,
Resolution: making expectations more explicit and observing (6) Developers & b_/ (4) Agents
use to compare it against expectations can help in identifyirjg refine application %E: collect data and
and resolving mismatches, thereby bringing expectations, apd 2"d 29ents ¢ user feedback

thus designs, into better alignment with actual use. (5) Agents report back to developers
(via E-Mail) to inform evolution

EDEM is based on the following basic principles:

Default Model: Toolkit-specific wrapper
providing component naming, relationship Data Analysis: database or spreadsheet
and event monitoring, and simplified used to aggregate, analyze, visualize, and
access to state report results
Application: Components, Agent Service: Generic data abstraction, Data Reporting:
relationships, events, state selection, reduction, and context-capture data and feedback
I/ services and agent authoring GUI reported via E-Mail
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Event Service: Generic event and state
monitoring services

Agent
Service

User-Defined Agents: Application-

Default Agents: Reusable data collection specific data collection code (e.g., to
code (e.g., to generate “use” and “value relate data to application menus,
provided” events for all components) toolbars, dialogs, features, etc.)

Concluding Remarks

@ Agent specifications are stored in ASCII and associated witnternet and Web-based software release practices have begun to
URLs on development computers. URLs are passed &tur the distinction between development and use. EDEM
command-line arguments to applications of interest allowing upleverages this opportunity to enable usage- and usability-related
to-date agents to be downloaded and instantiated on usergiformation of much higher quality than currently available in
computers each time the application is run. Agent-collected datzeta tests to be collected on a much larger scale than currently

and feedback is reported to developers via E-Mail. possible in usability tests.
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