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Awareness and Collaboration

UCI - Redmiles
¢ In general, awareness means having

information about other activities that affects
a person’s own work [DB92].

e Some types of awareness

- Group awareness
e Who is around and what roughly are they doing?
® e.g.,images relayed in Portholes

- Project awareness
e What knowledge affects (e.g., decisions are made about)
project content?
® e.g., subscriptions in Knowledge Depot

- Application awareness
e What’s going on in running software?
e E.g., architectural gauge



Example: Group Awareness through
a Portholes System[GLT99]

e Shows presence _
of collaborators Girgensohn/ Lee/ Turner 99

and relevant \Looki ng for job!!!
spaces
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e Uses visual cues
(such as this
theater style) to
condense view
according to
relevance.
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Argo/UML [RHR98] [RR0OO]

UCI - Redmiles

File Edit Wi LCrezte Arrange Generation Critique Help

Package-centric - (}=l I=D E “ &
L SN N E ES A RERIEEE R NN EE
@ 7 enmoliment o
@ class diagram 1
@ ugrad states
<<|ntar, ==
@ Graduate states Feservation Course ae I:s:ru:‘tc:r
q i ic: i - teaches
@ use case diagram 1 E:E::g g;: 2:1” § ‘zt:::: :; 3s;;se[:ode public test giveTest{Course ¢
@ Login states g iR
O B Reszenvation $
® B Room held_in 1.5 0.* :
E momMumber ennoll aiting :
buildi |
E Sl public irt roombumber, 1.7 0.® |
E seatingCap public String building A
o E Course public irt seatingCap Studerit : :
public: int id | |
O B student public: float gpa 1 1
Add Operations to Room N 1 1
o} E ugrad public: Grade takeTestitest t) | |
o B @raduate : :
o B Pt Grade : :
o E Inztructor public: int soore : :
4.3 tanan Realization) public: char letter 1 .= advisor 1.2 —L
&y o ugrad Graduate Prof
i (anon Realization)
. . _—
(anon Generalization) Test N N
Wh I I e d e5|g n ers - - public Grade takeTestitest t)| public: test giveTest(Course ) ” public test giveTest{Course o)
{anan Generalization) private “etor questions public Grade takeTestitestt) | § = cOMitee ;o
. . o
work, design o enrolled
Iy “— waiting
critics analyze o mestings
the design and o7 held-in B
£— teaches | 5 |L
. —
provide helpful 0 H osde ~|
IAS Dizgram IAS Table
advice. The “to =
vice.
| By Priority - ||E| 21 kems r4 TaDoltem r,l Properties rJi Jawadocs rj Source |/j Constraints r.l Taggedvalues rl Checkli=t
.
do” Ilst (Iower @ Ij e di The highlighted ¢lass, Room, only participates in one association and that association iz one-to-one with another elass. Sinee instances of these two classed| a
edium must always be created together and destroyed together, combining these classes might simplify wour design without lass of any representation power.
Ieft) presents and [ #dd Operations to Raom Houwewer, you may find the combined olass too large and complex, in which case separating them is usually better.
[ Add Constructor to Room
organizes advice D Consider Combining Classes Organizing classes to manage complexity of the design is always important, especially when the design is already complex. .
[ #dd Operations to Course ||| | [Z9] |10 fiv thic ctick an tha whastsn nuttan ar manuslie add the attinuse and anacstions of tha hinkliohtad clace o tha othar olaec than camee tha hinkliohted|
about pending [ Add Constructor to Course | ™)
]

design changes.



EDEM - Expectation-Driven Event

Monitoring [HR98]

Agents monitor application events

And optionally facilitate feedback.
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Knowledge Depot [K
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Gauges for Application Awareness
[SBRO2]
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Some More Gauges [SBR02]
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Activity Theory and Design [Red02a]

[CSRO2]

Identify the stakeholders in
the process.

Help ensure that
technology is designed to
the users, other
stakeholders, and the
organization.

e Work toward alignment

between users’ rewards
and business’ needs.

e Work toward alignment

between the rewards of
the designers of the device
and both the end users’
and business’ needs.
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COMMUNITY OF LABOR

Engestrom [Eng90] Activity System Model



Theme - Awareness Information
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e Argo/UML

- Critics notify end users of design problems

e EDEM

- Agents monitor application usage and report data to designers

e Knowledge Depot
- End users subscribe to email categories / topics

e Gauges

- “Probes” (instrumentation) should collect specific information
about distributed applications’ behavior and performance and
supply this information to narrow-purposed “Gauges”
(visualizations)

e Activity Theory

- Many people and things affect the achievement of an objective.



Event Notification Service

Information Sources

Information
Consumers (Gauges)

Event Notification
Servers

Event Services

- Publish (Post)
- Notify (Receive)
- Subscribe

UCI - Redmiles

Informétion source

Information Information
consumer consumer

NOTIFICATION SERVER

Information
consumer




Using the CASS Strategy
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|nformation Source: AWACS Simulator

Notification server: CASSIUS

Gauge 1

Gauge 2

—~— / \ \

Gauge 3

Gaugen




Awareness Tools

Information Sour ces
Physical Environments Complex tools: Portholes

(Portholes Active Badges)
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How easy is it to
provide integrated
awareness?




Issues
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e How gauges are notified about the events or The Issue of
Push vs. Pull Architectures between the notification server

and the gauges?

e How powerful is the subscription service for each
notification server? What are the types of matching
supported?

e Which objects can send events to the notification server, or
Issues about event and object registration?

e Which meta-information is associated to the events sent to
the notification server or How powerful are the events?

e What are the interfaces implemented by the notification
servers, or how easy to change from a notification server to
another?




Conclusions
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e The available software (e.g., notification

servers) for building systems incorporating
awareness information is very low-level and
prone to design and programming errors.

e Support for complex, heterogeneous systems
(e.g., multiple different, servers, information
sources, and consumers) varies, currently
designers must expend extra effort to design
for change and flexibility.

e The goal is usability—we seek to provide a set
of usable and useful services and strategy to
provide usable and useful awareness
capabilities for applications.



In other words ...
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e A greater variety of awareness devices ...
- Critics
- Usability expectations
- Email notifications
- Application gauges
- Security and privacy gauges?
- Portholes?

.. integrated through an event notification
mfrastructure
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Ethnography + SE:

Activity Theory

Subjects are people within a
community that work with
objects to obtain an outcome.

Rules determine the behavior
of subjects and their
interaction with objects.

Division of labor determines
who performs what actions.

Mediating artifacts help
subjects manipulate objects
and obtain outcomes.

Mediating artifacts have a
history with respect to a
community.
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