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Context-Aware Systems

e Context aware systems are:
e highly adaptable systems;
e system operation adapts to the current context at
runtime without explicit user intervention;
e goal: increase runtime usability and effectiveness.

e Examples of context aware systems:
e mobile systems;
e hospitals and homes for the elderly;
e smart homes.

e Characteristics:

e Significant use of wireless appliances, smart phones,
PDAs, sensors.

What is Context?

e Context is a very broad concept.

e Definition: Context is any information that can be used
to characterize the situation of an entity. An entity is a
person, place, or object that is considered relevant to the
interaction between a user and an application, including
the user and the application themselves.

e Context includes the following environmental aspects:

e computing environment: available processors,
devices accessible for user input and display, network
capacity, connectivity, and costs of computing;

e user environment: location, collection of nearby
people, and social situation;

e physical environment: lighting and noise level.

Context Reasoning

e Context reasoning is an important component of context
awareness. Based on previously defined rules, which are
most of the time logic-based, the system will perform
different actions at runtime according to the current
context values, without direct human intervention.

Rule Base and Rule Engine

e In knowledge-based systems, human knowledge and
reasoning is captured and stored in the form of complex
rules. Typically, rules are described using declarative
languages.

e Rules are stored in a Rule Base and processed by a Rule
(Inference) Engine. At any point in time, the Rule Engine
evaluates the rule conditions based on the current
context values and determines which rules are eligible to
be fired (executed).

e While rules excel in filtering out unsuitable solutions
based on clear criteria, itis difficult to rank suitable
solutions based on vague, qualitative criteria with a rule-
based approach.

Context-Aware Goal Modeling

e Goal modeling is an early requirements technique that
focuses on the modeling of:

e stakeholders and their high-level goals;

e solutions and their impact on achieving the goals;

e key performance indicators, i.e., real-world measures
that characterize more precisely the proposed
solutions.

e Goal models can be evaluated:

e assessment of a proposed solution results in
satisfaction values for stakeholders;

e trade-off analysis compares the proposed solutions
taking the satisfaction values of all stakeholders into
account;

e the starting point of an evaluation are the key
performance indicators.

® |n context-aware systems:

e a Goal Engine can complement a logic-based Rule
Engine by allowing a more holistic assessment of the
context while taking the goals of many stakeholders
into account;

e key performance indicators capture context-related
information, making it available for reasoning at the
goal level.

e with support for scenario modeling and execution, a
context-aware system can be described at a very high
level of abstraction.

Tool Support

e jUCMNav can be used for context-aware goal modeling:

e supports the User Requirements Notation, an
international standard for the elicitation, analysis,
specification, and validation of requirements;

e goal-oriented and scenario-based modeling;

e scenario execution with traversal mechanism;

e goal model evaluation algorithms;

e open-source Eclipse plugin.

CARGO System Architecture

Context Awareness Framework with RULE ENGINE...
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(Open source web application
development tool)

SMACK API

(Smart phone
notification code)

AJAX

(Web client development tool)

REST web service

... and GOAL ENGINE

CARGO Manager
(Eclipse-based plugin)
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(Open source relational database)
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Step 5: trade-off Step 6: output results

ealOptions

tradeOff: TradeOffResults= :
EvalResults(Patient=100; HospitalKitchen=50; o

HospitalAdministration=80;) ¢
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output:

TradeOffResults;EvalResults

Food Service App

showOrderdMealChoices | selected

= TradeOffResults;EvalResults

& Result for Salmon with rice: 53
(Patient: 1007
(HospitalKitchen: -20)
(HospitalAdministration: 41)
Result for Steak with French Fries: 0
(Patient: -6@)
(HospitalKitchen: 70)
(HospitalAdministration: 38)
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