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Extending Events & 
Teaching EDA

Overview of Talk

1. Extending EDA to 
• Social networks
• Knowledge management

2. Developing projects that excite students, 
especially first-year undergraduates (18 years 
old).



Community-Based 
Sense and Respond

This is a picture of prides of lions, packs of hyenas and herds of zebras 
(in the distance). Each community of animals senses and responds to the
environment together – as a social network. A lion senses an 
approaching pack of hyenas and signals other lions in the pride by its 
posture, by flicking its tail, or by roaring.



Community-Based Sense and Respond
Military situational awareness
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The cartoon on the left shows situational awareness in a military task force, and 
the cartoon on the right shows the same idea in an energy-trading company. Just 
as a pride of lions senses and responds as a community, so does a task force 
and a collection of traders. They have individual goals and collective goals.



Community-Based
Sense and Respond

Roles of agents in:
• Sensing: who is responsible for sensing what? 
• Processing: does every agent process all the 

information they get, or does an agent leave 
some processing to others?

• Communicating: who is responsible for 
communicating what? Do all agents “see” each 
other?

• Responding: How are responsibilities for 
responding partitioned dynamically among 
groups?



Community-Based Sense & Respond
in AID Agencies Providing Relief

Agencies such as World Vision, CARE, Catholic Relief 
Services provide food to starving people in remote areas.

• Sensing: which communities need food the most? Roads 
washed away? Marauding groups on roads?

• Processing: Best routes to get food to people. Which 
other AID agencies to collaborate with?

• Communicating: When a convoy of vehicles carrying 
food is ambushed by brigands, how is information about 
the incident, location, number of brigands, … sent to 
convoys traveling in similar directions?

• Responding: Determining which people to tell. Changing 
routes of convoys dynamically. Changing types of food.



The Measures for Evaluating 
Sense and Respond Systems

1. Relevance: No spam
2. Effort from users in specifying requirements
3. Accuracy: No false positives
4. Completeness: No false negatives
5. Timeliness:
6. Security: Hostile agents must not inject false 

information into the network.
R-E-A-C-T-S measures in addition to measures 

common to all systems (e.g., reliability, cost,..)



Interesting First-Year Students
Given:
• Students genuinely want to help humanity. 
• They use information technology all the time.
Challenge
• How to excite them about EDA?
A Solution
• Bring invited speakers from World Vision etc. to Caltech.
• Get students to identify problems with which they are 

very familiar, that are also community-based sense and 
respond problems.



Community-Based Sense and 
Respond: Caltech Student Project

• Students: Andy Matuschak, Kijun Su, Walter Mostowy
(First year, Computer Science, Caltech)

• Community: Social network of friends such as in 
Facebook, MySpace, LinkedIn, …

• Sense: changes in offerings of online retailers (such as 
Amazon), blogs, Caltech student information, …

• Responses: store information about an item, buy an 
item, pass value-added information to others, do nothing.



Research Issues
Sensing: When a new item becomes available on an 

online retailer, who should be notified first?
– E.g., when a hyena appears on the scene, which lion should see 

it first?

Problem: reduce spam --- the user who first gets notified is 
the “gatekeeper.” This user should want to get this 
information. Reduce irrelevant alerts.

Challenge: Identifying this user with only minimal user 
effort.



Research Issues
Community-Based S&R

Communication:

• After a set of “gatekeepers” have been alerted, how do 
they then inform others in the community? 

• Which of their “friends” in the social network do they alert 
next?

• How do we ensure that everybody who should receive a 
piece of information gets it, while avoiding spam?

• How do we prevent the same, or similar information, 
being sent to the same person repeatedly?



Research Issues
Information propagation through social network based on 

recommendations and identification of clusters of related 
information.

User feedback through:
• Approve (thumbs up) or disapprove (thumbs down)
• Goal: minimal user effort

• Research problem: identifying “genres” – clusters of 
information where several people are interested in most 
of the information in a cluster.



Community-Based S&R
Maximizing REACTS measures:
1. No perceived user effort at all.
2. High accuracy based on friends knowledge of each 

other and feedback
3. Completeness: Based on user preferences over time 

and social network profiles
4. Relevance: learned from user feedback
5. Timeliness: Adequate for the application
6. Security: Based on a “trusted” network of friends.



Further Work
1. Still learning how to teach event-directed architectures.
2. Still abstracting role of events and event architectures 

in mobile agent systems, distributed control, SCADA, 
social networks,…

Positive Experiences: Students are very interested in 
projects and ideas that make an immediate visible 
difference to people. So they find event technologies 
interesting.
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