ézognitio 1
s L\______________

-l

==

Pl
=
a

al

0!

)

ETE

: T1

" 2020 edition

. Marcio Lobo Netto
Jodo E. Kogler Ir.




PSI 3560 — COGNITIVE SYSTEMS

>Gognitio

class T1

Marcio Lobo Netto
Joao Eduardo Kogler Junior

Polytechnic School of the University of Sao Paulo
Department of Electronic Systems Engineering
© 2019 — University of Sao Paulo



THE CONCEPT OF COGNITIVE SYSTEM
AND THE NATURE OF COGNITION

Cognitive agents, natural versus artificial cognition, cognitive systems,
machine learning and Al, paradigms of cognition, examples of cognitive
systems and applications.
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Summary

e Coffee break

— Second session (9:20—-11:00)

* Cognitive applications

* Working definition of cognition
* Types of cognitive systems

* Design of cognitive systems
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Cognitive systems

* Foundations versus techniques

Foundations Techniques
Explore The co?cept ) Exploit
its meaning 4 = its features
COGNITION
To understand To develop
its nature 4 Models ) technology
on animals and build
and humans applications
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A vision for the future — a network
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Building cognitive applications

* Technical steps

— Conceptual design
* Uses = what for ?
* Use 2 how? p—
— Pre-project
* Functional specification = what it does ?
* Foundational specification = how to accomplish ?
— Project
* Formal specification = (cognitive) architecture
* Design specification = choice of methods
* Project formalities = contract, deadline, costs
— Design
— Implementation
— Tests

— Application deployment
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Building cognitive applications

e )
* Technical steps | WHAT o carion
— Conceptual design COGNITION R CEE
¢ Uses = what for ? N
e Use > how? « =
— Pre-project \,
* Functional specificatiopr> what it does ?

* Foundational specification 2/how to accomplish ?
— Project

* Formal specification = (cognitive) architecture

* Design specification = choice of methods

* Project fopmalities = contract, deadline, costs

— Design
— Imple
— Tests
— Application deployment

)(Cognitio PSI 3560 8

O
m
L
[0)
=2

ntation




Cognitive applications

 Companies are advertising and selling
applications labeled as “cognitive”.

— As pointed before, to offer a product that is a
cognitive application suggests

* |t was conceived, designed and tested assuming that
these steps were founded on a clear view of what is
cognition.

cognitio PSI 3560



“Cognitive” applications

* McKinsey

— How cognitive technologies are transforming our capital markets

* by Darshan Shandarana, Fuad Faridi and Christina Schulz McKinsey Insights,
July 2017

Deloitte

— Cognitive technologies: The real opportunities for business

* by David Schatsky, Craig Muraskin, And Ragu Gurumurthy Deloitte Review 16,
2015

 IBM

— Computing, Cognition and the future of knowing

e By John E. Kelly IlI
IBM Research & Solutions: Computing Cognition White Paper, 2015

KPMG

— Harnessing the power of cognitive technology to transform the audit

* By M. Macaulay, R. O’Donell, V. Swaminathan
KPMG Portfolio, 2017

>(Cognitio PSI 3560 10



“Cognitive” applications

* McKinsey Report

— “Cognitive technologies are applications and
machines that perform tasks that previously
required human intelligence.”

* Deloitte Report

— “Technologies able to perform tasks traditionally
assumed to require human intelligence, are known
as cognitive technologies.”

>(Cognitio PSI 3560 11



“Cognitive” applications

* IBM Report

— “Cognitive computing refers to systems that learn at
scale, reason with purpose and interact with humans
naturally. Rather than being explicitly programmed,
they learn and reason from their interactions with us
and from their experiences with their environment.”

* KPMG Report

— “When we refer to cognitive technology, cognitive
automation, or artificial intelligence, we are really
talking about an algorithm, or chains of algorithms,
that enable software to absorb information, reason,
and think in ways similar to human beings.”

>(cognitio PSI 3560 12




“Cognitive” & Analytics

Cognitive and analytics are different but
synergistic — working together to create value.

Source:
KPMG Portfolio
2017

|

; Predict Measure Hypothesize Probability .
Analytics Analyze Optimize Infer Analogize CoOgnitive
(Logic) Compare Monitor Assess Debate (Rationale)
Prevent Prescribe Options Learn

Help me do things right @ Help me do the right things
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Some updates

Early adopters combine bullish enthusiasm with strategic investments

Source:
Deloitte

EnanteS report 2018

1. It would take a separate article to delve into the differences between cognitive technologies and artificial intel-
ligence. In general, they are considered as synonymous in the market. Therefore, we use the terms cognitive,
cognitive technologies, artificial intelligence, and Al interchangeably in this study.

Deloitte
Insights

State of Al in the Enterprise, 2nd Edition

Early adopte
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Some updates

Cognitive technologies are
a necessity, not an option

Source:
Many early adopters are investing in cognitive Deloitte
technologies to improve their competitiveness. report 2018

Sixty-three percent of surveyed executives said their
Al initiatives are needed to catch up with their rivals
or, at best, to open a narrow lead (see figure 2).
And the linkage between adept application of AI
and competitive advantage appears to be growing
stronger. Eleven percent said that adopting Al is
of “critical strategic importance” today, but 42
percent believe it will be critical two years from RgL‘%ittSte
now. This is a small window for companies to hone =
their Al strategies and skills, and they believe their
success depends upon getting it right. Executives
are becoming more realistic about the time this will
require, however. In our 2018 survey, 56 percent
of respondents said cognitive technologies would
transform their companies within three years, down
from 76 percent last year. The same was true of in-
dustrywide transformation: 37 percent of our 2018
respondents think it will happen within three years,
20 points lower than in 2017. We believe executives
are acknowledging the complexity of using cogni-
tive technologies to drive change across lines of

business, without despairing of attaining that goal. ‘State ?f AI 1','“ . hg Enterprlse ;an Engpon
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Some updates

Cognitive technologies

Cognitive is shorthand for technologies such as
machine learning (ML), neural networks, robotic
process automation (RPA), bots, natural language
processing (NLP), and the broader domain of ar-
tificial intelligence (AI). Cognitive technologies
can help make sense of ever-growing data, han-
dling both the volume and complexity that human
minds and traditional analysis techniques cannot
fathom. Algorithms replace queries, increasingly
unsupervised and self-learning (through reinforce-
ment learning, generative adversarial networks,
and other techniques), which makes it possible for
machines to explore potential connections and dis-
cover patterns and relationships that conventional
wisdom would have never considered. And far from
just visualizing findings, cognitive toolsets both aug-
ment human response and potentially automate the
appropriate action. Where conventional analytics
focused on finding and answering known crunchy
questions, cognitive looks to both spark new ques-
tions and short-circuit the handling of the finding.

But similar to the story in analytics, founda-
tional data is a crucial dependency for cognitive.
Algorithms and advanced models are dependent
on trusted, accurate input. New approaches to data

cognitio

management and data architecture provide more

dynamic approaches to ingesting, classifying, and

correlating data, using the very machine learning, Source:
natural language, and RPA capabilities upon which Deloitte
cognitive is built. But most organizations remain report 2019

in the early days of the journey. Just as important
is the broader culture and organizational dynamic.
Becoming data-driven and analytically curious is
hard enough; there is an extra leap of faith to allow
machines to decision and actuate core business
capabilities.

Deloitte.
Insights
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Tech Trends 2019

Beyond the digital frontier

PSI 3560

16



FIGURE 1

Some updates Source:

Deloitte
Macro forces: Evolution & synergy report 2019

HISTORY f PRESENT

FUTURE
ANALYTICS HINDSIGHT Looking into £ ;

FORECAST Ability to predict, EXPAND Dynamic data fabric for
the rear-view mirror at what prescribe, and respond based intake, classification, and manage-
has already happened oninsights from analytics ment of expanding networks of data

° o
m o ostand oot

VELOCITY Moving to public
away cost and complexity

offerings and enabling
to shorten time-to-value innovation through platforms

DIGITA PERIENCE DIGITAL Shorthand for 4 ALL-N Encompassing 5

customer-facing tools and
channels (sales, marketing,
customer service)

INTEGRATION Fueling
broad disruption as part of
interdependent ecosystems

CRAFT Leveraging design
principles to move from art
to science, emphasizing the
human experience

the entire enterprise—
back-office, front-line,
products, and offerings

° °
L 4 2
CORE FOUNDATION Enterprises LAUNCHPAD Microservices

replatform core systems
to address technical debt

TRANSFORM Reimagining
core as a platform to fuel
innovation and growth

and remediated core
support digital roadmap

3 =
“ o e

EMBED Baking security and
and enforcing compliance risk into each technology
policies investment lifecycle step

BUSINESS OF TECHNOLOGY {eIaqiIri3EL NI

NEXT LEVEL Broadening
focus of risk to tech ethics
and sodial responsibility

FOCUS Reorienting tech
and run capabilities for

teams around product
operational efficiency and business outcomes
and project execution

ELEVATE The technology
organization of the future
is consultative, integrated,
and autonomous

& &
>4 d
COGNITIVE UNIFY Unlocking the 1

CRUNCH Bringing data and
potential of technologies like

algorithms to the forefront
machine learning and RPA to solve problems

! : * *
| BLOCKCHAIN f  TRENDEnteringthe YT

RUST Digital asset % ACCELERATE Democratized
vernacular in relation trust and distributed assets,
to cryptocurrencies

contracts, business processes

» »
» ®
DIGITAL REALITY GADGETS Beginning as cool \

IENCE Understanding
devices, shiny objects, and new engagement and
niche offerings design patterns

UP & UP A core strategic driver
embedded in an organization's
ambitions and actions

management and exchange
for bounded cchorts

BEYOND THE GLASS Intuitive
engagement patterns trending
toward seamless transparency
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Building truly cognitive applications

_ 2 )
Technical steps | WHAT B CATION
— Conceptual design COGNITION CONCEPT

IS

-

— Pre-project

— Project

— Design
— Imple
— Tests
— Application deploymen

We need a
working
definition
of cognition
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What is cognition

* We need a working definition of cognition...
— Why “definition” ?
— Why “working” ?

* Properties of the idea of cognition

— It is a kind of process
— It is not a simple process, but a complex one

* |tis formed by a complex collection of processes

— Called cognitive processes

Cogni[io PSI 3560 19



Cognitive processes

* Cognitive processes characteristics

— They deal with information
* A special kind of information

— Knowledge

* Knowledge

— Know is the root of the word “knowledge”
* |t comes from the Sanskrit word gnana

* Gnana also leads to the word gnosis =2 Greek word for
“knowledge”

* Gnosis leads to the Latin word gnoscere (to know, to
learn) that led to cognoscere and cognitio

)(Cognitio PSI 3560 20



Cognitive processes

* Cognitive processes

— Processes that deal with information

* Build knowledge from information

— Examples:
* Learning process
* Inferential process
* Decision process

— Application example: self-driving vehicle

>(Cognitio PSI 3560
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Example

What are the essential differences
Between situations A and B ?

Situation A

Cognitive In-Car Companion Live Demo

Situation B

Companion:
Can | suggest the best parking spot to you? ) Images credits:
IBM Research - Ireland and University College Dublin

Cogni[io PSI 3560 22



Example

What are the essential differences
Between situations A and B ?

Situation A

Knowledge source

s

Cognitive In-Car Companion Liye Demo

Images credits:
IBM Research - Ireland and
University College Dublin

Situation B

Companion:
Can | suggest the best parking spot to you?

Driving agent

Cogni[io PSI 3560 23



Concept of cognition

* Cognition is based on cognitive processes

— A cognitive process is a process that builds
knowledge from information

— But there’s more about cognition...

* Cognition is the way to improve autonomous
action

— The agent executes the action...
* ... based on the knowledge available

— The agent has the autonomy

Cogni[io PSI 3560 24



Concept of cognition (cont.)

* Working definition of cognition

— Cognition is a system of processes that yield the
build of knowledge and shape its use.

* The processes that build knowledge are called cognitive
processes.

* So:

— Cognition is a system of cognitive processes that
shapes its use.

* Cognitive system

— Is a system that builds knowledge.

>(Cogniti0 PSI 3560 25



Cognitive Systems

* Two kinds of cognitive systems
— Cognitive agent
— Cognitive tool
* Cognitive agent
— The agent is the entity capable of executing action

— If the agent is capable of build the knowledge required to
execute the action = cognitive agent

— Otherwise it is a non-cognitive agent

e Cognitive tool

— Is a cognitive system (builds knowledge) that doesn’t
execute the actions (based on the knowledge it built)

— The cognitive tool provides knowledge to an agent to act.
* This agent can be cognitive or non-cognitive.

>(Cognitio PSI 3560 26



Example

What are the essential differences
Between situations A and B ?

Situation A

Knowledge source

s

Cognitive In-Car Companion Liye Demo

Situation B

Companion: Driving agent

Can | suggest the best parking spot to you?

Cognitio Cognitive tool PSI 3560 27



Cognitive systems

* Data analytics software are cognitive tools
— They build knowledge for the users

* The users are the agents

— They will perform the actions based on the knowledge

* Exercise: what kind of cognitive systems are
the following:

— Smart voice assistants
— Chatbots
— Robot (autonomous)

cognitio PSI 3560 28



Building cognitive applications

. Q )
* Technical steps WHAT —
— Conceptual design COGNITION
« Uses = what for ? IS
 Use > how? <« What kind of

_ pre-project \ — Cognitive system
* Functional specificatiopr> what it does ? € application 15:
. e S : * A cognitive agent
* Foundational specification 2/how to accomplish ? L
_ * A cognitive tool
— Project
* Formal specification = (cognitive) architecture
* Design specification = choice of methods
* Project fopmalities = contract, deadline, costs

— Design
— Imple
— Tests
— Application deployment
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* Technical steps

— Conceptual design
* Uses = what for ?
* Use 2 how?
— Pre-project
* Functional specification = what it does ?
* Foundational specification = how to accomplish

— Project

What kind of

— Cognitive system
the application is:
* A cognitive agent
* A cognitive tool
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* Reference:
Kogler Jr., J.E. - Cognitive is the new hype word ,
available online at Wordpress, April 2018.

Pdf available online at Research Gate

This is all for today.

See you next week |
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https://kogler.wordpress.com/2018/04/21/cognitive-is-the-new-hype-word/
https://www.researchgate.net/publication/335210285_Cognitive_is_the_new_hype_word

