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Context-Aware Computing: A trend for Next 10 years

Gartner has identified four broad trends that will change IT and the economy in
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the next 10 years
Cloud

Business Impact of Social Computing
Context-Aware Computing

Pattern Based Strategy
Research focus for HP Labs China in the next three years

Context
Any information that can be used to characterize the situation of an entity
[DeyOT1].

Context-Awareness

The ability of an application to understand and use the current context of the
users to adapt the application’s operations, thereby delivering high quality and
well personalized user experience

The ability of a system to understand and use the current context of the
system to adapt the system’s operations, thereby achieving high system

performance @



Outline

Supporting Context-Awareness: Applications
Context-aware web content delivery
Context-aware IT support for enterprise users

Context-aware network system optimization
Technical Challenges

Generic Framework for Context-Aware Computing



Context-Aware Web Content Delivery

Help users consume valuable information on the Web
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Context-Based Coupon Recommendation

Bio:Chef, b
Native New
Yorker

Location:New
York C

Webchttp:iww
w.bobbyflay co

£

[_|||| | 3

hitp:/twitpic com/dn3v 1:1

4: thanks fo
ne. Fangr

51: who"s going

User interests

:41:58: Thanks for all
mments about Sophis (7]

How to match
contexts and
contents ?

L e

Coupons

$0.50

= e
new
kraft sandwich shop

2 y

$1.00
new
Jimmy dean d-lights

——
ﬂf gaﬂ} new

hat packe

=



Technical Approach

- Concept taxonomy serves as semantic model
~Coupon maps to concept nodes (offline)
~User context maps to concept nodes (online)

~Graph matching based on concept similarity
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Technical Approach (cont.)

- Each node in taxonomy consists of

Skin cares are substances used to
enhance the appearance or odor of
the human body. Cosmetics include
skin-care creams, lotions, powders,
perfumes, lipsticks...

~Images

~Representative text articles

~Key phrases

pharmacy,

skin care,

vitamins,

hairdressing,

A vitamin is an organic compound
required as a nutrient in tiny amounts
by an organism. In other words, an
organic chemical compound is called a
vitamin when it cannot be synthesized

in sufficient quantities by...
W
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1 pound beef tenderloin roast, cut into 3/4-inch cubes
1/d cup olive oil
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Context-Aware Web Content Delivery

Recommend right web content to right users at right time

Content

“Print Package” :
Recommendation

Ad/Coupon Recommendation
Selection

e.%., news, magazines,

(frequent print pattern) articles, crosswords, menus

IPG/IWS
Scheduled Delivery
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Context-Aware Enterprise Search

Better enterprise search to help users find solutions for IT problems

y

v
-

b
.

Q
'/

Related Entity Search

Related Queries
Acronym Support

Query Classification
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Context-Aware Enterprise Search

Query

Profiles Interactions l

Context Aware Contextual
Search Search Results

User Context

Documents



Related Entity Search

Finding query relevant entities using structured and unstructured data

beijing.hplc)cannot access intranet

Knowledge

Documents

Name Category

beijing.hplc.hp.com 123

323424  ActiveKey234 123

234235




Outline

- Supporting Context-Awareness: Applications
~Context-aware web content delivery
~Context-aware [T support for enterprise users

»Con’rex’r-clware network system optimization
- Technical Challenges

- Generic Framework tor Context-Aware Computing



Networking: Optimization for ppllcoh Delivery Controller
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ADC Technologies
*Global load balance

*Web acceleration

Global Load Balance Web acceleration

* Security
* Connection multiplexing
Select best site .. Improve performance
Measurement "' HTTP compression
Prediction _ !

-Data Center-1: Web caching

' ' ! \Data Center-2 |

uData Center-3 | @
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Context-Aware Network System Optimization

Bring intelligence into network services to improve performance and
reduce cost by leveraging system, network and application/user context

4 Application Delivery Controller (ADC) N
Context-aware Context-aware
global load balance web acceleration
- /
System, network & app,/user

- contexts

Performance
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Technical Challenges

Context collection

_Context inference

~Context collection through online game

Wide variety of context types and data formats

~Social media contents, web pages, user profile information, etc.

~Combine knowledge from both structured and unstructured data

Content-context mapping
~Very different from join operation in DBMS

~A diverse set of context modeling approaches
- Ontology based semantic model
- Page structure based model

- Co-occurrence based syntactic model



Technical Challenges (cont.)

Context relevance ranking

Context freshness

Context consistency

- Privacy concerns

~Context collection, usage, and sharing
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CONTEXT ANALYTICS
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search query,
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machine
configs
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generic support for context-aware computing
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Context Analytics Framework

freshness...
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System Framework: Technical Challenges

* |dentitying common primitives and work flows
—Application studies

e Balancing generality, usetulness, and efficiency

—First support three application studies, then generalize to
wider scope
—Low-level primitives + operators for popular context models

* Realizing common support for parallel processing,
fault tolerance, and context freshness

—Question: how to divide the data and computation?
—Investigate a combination of MapReduce and database

techniques )
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CONTEXT ANALYTICS
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Thanks!
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