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The Vision

Self-Aware Computing



@ Inspiration vs. Perspiration

A ANhoever has visions should go to the doctorfi

>

SU,CCCSS 18 10 Helut Schmidt
percent
nspiration and

90 percent
perspiration.

Thomas Alva Edison

QuotePixel,con
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w Definition

Self-aware Computing Systems are computing systems that:

1. learn models capturing knowledge about themselves and
their environment on an ongoing basis and

2. reason using the models enabling them to act based on
their knowledge and reasoning

In accordance with higher-level goals, which may also be
subject to change.

S. Kouney, P. Lewis, K. Bellman, N. Bencomo, J. Camara, A. Diaconescu, L.
Esterle, K. Geihs, H. Giese, S. Goetz, P. Inverardi, J. Kephart and A. Zisman.
The Notion of Self-Aware Computing. In Self-Aware Computing Systems,
S. Kouney, J. O. Kephart, A. Milenkoski, and X. Zhu, editors. Springer Verlag,
Berlin Heidelberg, Germany, 2017.
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w Extended Definition

Self-aware Computing Systems are computing systems that:

1. learn models capturing knowledge about themselves and
their environment (such as their structure, design, state,
possible actions, and run-time behavior)
on an ongoing basis and

2. reason using the models (for example predict, analyze,
consider, plan) enabling them to act based on their
knowledge and reasoning (for example explore, explain,
report, suggest, self-adapt, or impact their environment)

In accordance with higher-level goals, which may also be
subject to change.
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@ Self-Aware Learning & Reasoning Loop

Goals
w

]

Models

(self, environment, goals,...

} ’ Reason _____ >‘l‘ ACt :r-_-—-><

Empirical Observations

SELF

Phenomena Actions
(environment, other systems, humans,...)
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@ Models in Software Engineering

Descriptive Models

A Capture relevant knowledge about the system and
the environment in which it is running

ADescribe selected aspects that have influence on
the goal fulfilment

(Predictive) Analysis Models

A Allow to reason about the system behavior
APredict the impact of changes on the goal fulfilment
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@ Examples of Models
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Descriptive MOF-based models
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Simulation models
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Client

Production Line Stations
Pz

Statistical regression models
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Database Server
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w New Book

@ Springer

Samuel Kouney « Jeskey 0. Kephart
Aleksandar Miknkoski - iaoyun Zhu

AASeAvware Computing Sy
Samuel Kounev (University of Wirzburg, DE) 1 »
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@ Springer
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@ Motivating Example

Traffic Monitoring System
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w EX 1: Traffic Monitoring System
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wi EX 2: Inventory Management System
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@ Increasing Complexity & Dynamics

Traffic Monitoring System Inventory Management System
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