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Stop Calling Everything Al, Machine-Learning
Pioneer Says > Michael I. Jordan explains why today’s
artificial-intelligence systems aren’t actually intelligent

BY KATHY PRETZ | 31 MAR 2@21 6 MIN READ []
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A perspectiva € que seja possivel aplicar agentes
inteligentes e sistemas espectalistas em
processos de automagdo.
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Diferentes tipos de agentes:

Reflexivos (simple réflex agents)

(A

gent

L

What the world
is like now

Condition-action rules

Sensors

JUAWUOITAUY

What action |

should do now

Actuators

J

Aogentes baseados em modelos

(Model-based agents)
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Figure 2.9 Schematic diagram of a simple reflex agent.
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Figure 2.11 A model-based reflex agent.
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Figure 2.14 A model-based, utility-based agent. It uses a model of the world, along with a Problem
utility function that measures its preferences among states of the world. Then it chooses,
action that leads to the best expected utility, where expected utility is computed by 3

over all possible outcome states, weighted by the probability of the outcome,
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Figure 2.13 A model-based, goal-based agent. It keeps track of the world state as well as
g set of goals it is trying to achieve, and chooses an action that will (eventually) lead to the
aclfeygment of its goals.

generator
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</

Figure 2.15 A general learning agent. The “performance element” box represents what we
have previously considered to be the whole agent program. Now, the “learning element” box
gets to modify that program to improve its performance.
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Podemos mapear o dominto do problema, a
aplicacdio (em automacdo) de sistemas baseaolos
e conhectimento gque usam regras oe proougio.
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An integral system for automated cutting tool selection
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’ NON INTEGRAL CUTTING TOOL CUTTING CONDITIONS {

Designation: Boring bar Cutting speed: 225 [m/min) f

Unique identifier: JT50-TZC130-310 - 1 Feed rate: 0.1 [mm/rev] ' e ] E

Location in warehouse: WW-4677.217-21 L") pepthofeut: 0.4 [m) S E
Quantity: E '

CUTTING MEDIUM i

Designation: Insert holder Type: adaen E

Unique identifier: TZC25-140-00.CC12 [ ) x - : £

= Unique identifier: EM-M.12.026 ] £

Location in warehouse: EW-2323.333-00 S | J !

. Location in warehouse: SW-0032 £

Quantity: E

Designation: Insert E

Unique identifier: SIDo40110 f - - g

Location in warehouse: EW-3434.563-34 §

Quantity: < ' Ty ‘ 3 g

d'l @b Laboratorio de Design de Sistemas PMR-3510 E



Escola Politécnica da USP

Knowledge Warehouse

Externalization -___----"’——. T
L . | Combination
2 - . ~
Tacit 1o Explicit Explicit 1o \
/ knowledge New knowledge ™, ;
conversation conversion g
.I . . . = l'. i
' l'acit to Tacit Explicit to , i
\ knowledge Tacit knowledge” i
\\shzlring com-crsiun’, y ’
Socialization S - Internalization
Knowledge worker ‘

H. Nemati et al., Knowledge warehouse: an architectural integration of knowledge management, decision support,
artificial intelligence and data warehousing, Decision Support Systems, vol. 33, no. 2, 2002.
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Sistemas (espectalista), baseados em regras de
produgdio podem ser usaolos para directonar
robos armazenadores eva warehouses.
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O historico dos sistemas de diagnostico: a primeira
aplicacdo dos sistemas especialistas.

DENDRAL, first Expert System |
The first example of an expert system was DENDRAL (acronym for the term "DENDRItIC 7
ALgorithm”), developed in 1965 by Edward Feigenbaum, also referred to as the “father of :
expert systems”, and by Joshua Lederberg at Stanford University in California
|
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O DENDRAL, primeiro ;
ststema especialista, tinha |
como fungdio Ldentificar a
estrutura quimica e

\) oompostos, a partir de
andlise espectral.
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Sistemas (especialista) para diagwnostico

The MYCIN Architecture
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AT Applications to Health Care

: AWS SUMMIT
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https://www.youtube.com/watch?v=Y8NkwQLo-6o
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Tawnto as aplicagdes em Logistica quanto em
ststemas de diagwnistico se enguadram na
caracteristica de serem baseados na captura de
conhectmento ’CD(OL’CO e CX‘PLLOL’CD em ' e
conhectimento na forma de regras de produgidio.

Esta base de conhecitmento (e de dados) € um ;
elemento fundamental dos sistemas :
especialistas.

4
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Dado o wimero e a variedade de aplicagdes vale a pena

entender mais profundamente como funciona wm
sistemea baseado emn conhecimento (KB system), o que
stgnifica entender o functonamento oa base de
conhectmento e da maguina de tnferéncla. P
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Um KB-system é composto =/ Components of an Expert

de fatos e regras assoclados === System.
a aLgl/LVM, Expert System :
“erwironment" (dominto).
Knowledge .’-

Uma base envolvenoo Base
; Sk, — |  User « :
OOV\JI’\CGLVVLCV\/{:D tacito e J ' T | Interface
s < Inference !
explicito pode ser assoctana .
a um “ststema espectalista”.
User ‘
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e ...,

Expert System
Knowledge
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[ Rregras:

If-then (-else)
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Home

About Pyke

Logic Programming

Knowledge Bases
Pyke Syntax

Using Pyke
Examples

PyCon 2008 Paper

Pyke Project Page

Please Make a Donation:

Hosted by:

https://pyke.sourceforge.net

Welcome to Pyke
Release 1.1

Unlike Prolog, Pyke integrates with Python allowing you to invoke Pyke from Python and intermingle Python statements and expressions within your expert system rules.

Pyke was developed to significantly raise the bar on code reuse. Here's how it works:

3. Pyke may instantiate each of your functions multiple times, providing a different set of constant values for each of the pattern variables used within the function body. Each of these instances

appears as a different function.

4. Pyke then automatically assembles these customized functions into a complete program (function call graph) to meet a specific need or use case. Pyke calls this function call graph a p

n.

In this way, Pyke provides a way to radically customize and adapt your Python code for a specific purpose or use case.

Doing this essentially makes Pyke a very high-level compiler. And taking this approach also produces dramatic increases in performance.

And Pyke is very successful at this, providing order of magnitude improvements in:

+ Code adaptability (or customization),
« Code reuse and
« Performance

Pyke does not replace Python, nor is meant to compete with Python. Python is an excellent general purpose programming language, that allows you to "program in the small".

Pyke builds upon Python by also giving you tools to directly program in the large.

Oh, and Pyke uses Logic Programming to do all of this. So if you're interested in Logic Programming or Expert Systems, well Pyke has that too...

Pyke on Google Groups

More:

About Pyke

What pyke does for you, its
features, steps to using
pyke and installation.

Logic Programming Tutorial
A tutorial on logic
programming in Pyke,
including statements,
pattern matching and rules.

Knowledge Bases
Knowledge is made up of
both facts and rules. These
are gathered into named
repositories called
knowledge bases.

Pyke Syntax

The syntax of Pyke's three
different kinds of source
files.

Using Pyke
How your Python program
calls Pyke.

Examples
An overview of the
examples provided with

Pyke.

Technology to Code Reuse
with Pyke

Paper presented at the
PyCon 2008 conference in
Chicago.
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# Run this cell
driver.fc_test()

doing proof | £’
bruce, thomas are ('son', 'father') G
bruce, norma are ('son', 'mother') i

bruce, frederik are (('grand', 'son'), ('grand', 'father'))

bruce, mary are (('grand', 'son'), ('grand', 'mother')) b
bruce, allen are (('grand', 'son'), ('grand',6 'father')) L
bruce, ismay are (('grand', 'son'), ('grand', 'mother'))

bruce, m_thomas are ('father', 'son')

bruce, david _a are ('father', 'son')
bruce, fred a are ('brother', 'brother')
bruce, tim are ('brother', 'brother')
bruce, vicki are ('brother', 'sister')
bruce, jill are ('brother', 'sister')
bruce, joyce are ( 'nephew', 'aunt')
bruce, phyllis are ('nephew', 'aunt')
bruce, john w are ('nephew', 'uncle')
bruce, bill are ('nephew', 'uncle')
bruce, chuck w are ('nephew', 'uncle')
bruce, david c are ('lst', 'cousins')
bruce, danny are ('lst', 'cousins')
bruce, dee are ('lst', 'cousins')

bruce, mitch are ('lst', 'cousins')
bruce, jonni are ('lst', 'cousins')
bruce, lorri are ('lst', 'cousins')
bruce, steve w are ('lst', 'cousins')
bruce, jim are ('lst', 'cousins')

bruce, jeri are ('lst', 'cousins')
bruce, annette are ('lst', 'cousins')
bruce, helen w are ('lst', 'cousins')
bruce, mary w are ('lst', 'cousins')
bruce, charli are ('lst', 'cousins', 1, 'removed')
bruce, jimjim are ('lst', 'cousins', 1, 'removed')

bruce, johnjohn are ('lst', 'cousins', 1, 'removed')
bruce, jamie are ('lst', 'cousins', 1, 'removed')

bruce, david w are ('lst', 'cousins', 1, 'removed')
bruce, jessica are ('lst', 'cousins', 1, 'removed')
bruce, bridget are ('lst', 'cousins', 1, 'removed')

bruce, brian2 are ('lst', 'cousins', 1, 'removed')
bruce, victoria are ('lst', 'cousins', 1, 'removed')

done

family: 9 fact names, 94 universal facts, 6920 case_specific facts
fc_example: 20 fc_rules, 6772 triggered, 892 rerun

fc_example: 0 bc_rules, 0 goals, 0 rules matched

0 successes, 0 failures
- @ Laboratol fc time 0.35, 19807 asserts/sec PMR-3510
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Diferentes combinagses de fatos e das

regras (e de representagiio oe conhectimento) |
levam a tmplementagdes distintas para wma |
mesma magquina de tnferéncia.
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Sistemas (espectalista) § RPA (Robotic Process
Automation)

uma outra possibilidade, surgida mais recentemente,
¢ assoclar sistemas espectalistas com RPA's e ter a |
posstbilidade de ter sistemas de agentes inteligentes |
distribuioos colaborando para realizar diferentes
fungoes.
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Definigiio de RPA

U sistema RPA € composto por VArLos agentes

(inteligentes) que desempenham tarefas de conexiio
et VArilos ststemas colaborativos mantendo regras de
consisténeia ow objetivos pré-definidos. §
d'l@b Laboratorio de Design de Sistemas PMR-3510 ﬁ

TN T ) 7o

O ST TSI



Escola Politécnica da USP

No muwndo dos negobclos, entretentmento, ststemas ole
saude, ete. 0 RPA € Lnstancilaolo com um conjunto de
agewntes de software (bots) que desempenham fungoes
(repetitivas) normalmente executadas por humanos.
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Bus Inf Syst Eng 60(4):269-272 (2018) @ CrossMark
https://doi.org/10.1007/s12599-018-0542-4

EDITORIAL

Robotic Process Automation

Wil M. P. van der Aalst - Martin Bichler - Armin Heinzl

traditional Robotic Process Automation work that can
process (RPA) only be done by
automation candidates humans

Published online: 14 May 2018
© Springer Fachmedien Wiesbaden GmbH, part

1 Introduction

) |
|
|

there is repetitive work,
but not frequent enough
to justify automation

Infrequent/exceptional
cases that need to be
handled in an ad-hoc
manner

Robotic Process Automation (RPA) is on
opments. RPA is an umbrella term for too!
the user interface of other computer syste
human would do. RPA aims to rep
automation done in an “outside-in’" man
from the classical “inside-out” appro:

A foundational question for many BISI case | :;::Z::Z ist::"e':;r?ceess,
Information Systems Engineering) author making automation
“What should be automated and what sh frequency %:,///‘ economically feasible
humans?” This question is not new. Hc (number of similar
ments in data science, machine leamin casesina given I
intelligence force us to revisit this questi period) |

I

different
types of cases —
(sorted by
frequency)
d'l@b Laboratorio de Design de Sistemas PMR-3510
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https://itrexgroup.com/blog/rpa-in-healtheare/#header

‘-‘ e About Services Industries Case Studies Thinking Careers Contact Us

-

RPA Iin healthcare: a crucial
step towards intelligent
automation

d'l@b Laboratoério de Design de Sistemas PMR-3510
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RPA can be configured to perform
rules and event-driven tasks

Copy and paste data

Connect and log in
to apps via APIs

Open emails and
attachments

Source data from
external and internal
systems

Move files and
folders

i Extract structured &

Perform calculations e e e v ¢

k

e 7

Fill in forms y

¥
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Sistemas RPA tnteligentes podem fazer a
compatibilizacéo de prontudrios, receitudrios, dados oe
internagiio, uso de farmacia popular, ete. oe pactentes
que usam o servigo publico de satde. Podem ainda
checar dados gerados no sistema de sacde
complementar ou privado.
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dob

Em pesquisa e desenvolvimento, agentes inteligentes
de RPA podem ser usaolos para mownttorar, coletar
dados e relagbes transactonais para gerar requisitos
evm novos projetos de sistemas de grande porte e oe com
um nmero multo elevado de usudrios.
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Sistemas KB e 0s “sertous games”

Scenario Execution Flows

Teaching ||
Content

Learning
Objectives

Conditions L'\f ACTIONS \
I_‘/

2
&
=
&)
]
() z 7 |
=) Gaming (Plan, Interact, Get feedback...) '
) ‘7 Knowledge, i ’ Assess -
Learner's 2 g :
profile = Skills & 75! Learning (Remember, Apply, Analyze, Evaluate...) & = Achievements 4
| Abilities < Review ¢
= B=| Instructional (Present materials, Measure performance) 3
Learning E Ll\ £
/ 8
Educationa %
context / \ ;L;
Scenario P
Complexity  Randomi- '\
zation re
Stress E
levels g
E
KChallenge tuning / 4
d'l@b Laboratorio de Design de Sistemas PMR-3510 E
)
KRN A G g (o i v s I ST ENTR



,

I

d-|@b Laboratorioue DESIYIT Ue IISteETTas

Available online at www sciencedirect.com

cgga),k ScienceDirect Proced iCl

MANUFACTURING

Procedia Manufacturing 45 (2020) 259-264

www.elsevier.com/locate/procedia

10th Conference on Learning Factories, CLF2020

Serious games in learning factories: perpetuating knowledge in
learning loops by game-based learning

Malte Teichmann®*, André Ullrich®, Dennis Knost*, Norbert Gronau®

“University of Potsdam, August Bebel Str. 89, 14482 Potsdam, Germany

Abstract

The usage of gamification in the contexts of commerce, consumption, innovation or eLearning in schools and universities has been
extensively researched. However, the potentials of serious games to transfer and perpetuate knowledge and action patterns in
learning factories have not been levered so far. The goal of this paper is to introduce a serious game as an instrument for knowledge
transfer and perpetuation. Therefore, reqirements towards serious games in the context of learning factories are pointed out. As a
result, that builds on these requirements, a serious learning game for the topic of Industry 4.0 is practically designed and evaluated.
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1. Introduction

Building on the concept of gamification, that is to apply game mechanisms in non-gaming contexts such as teaching
and learning [1], serious games are an innovative means of continuing education in general. Serious games prepare
learning content in a playful way in education contexts. Therein, learning can be accompanied by an increased positive
feeling and learners are addressed emotionally [2], which supports actively dealing with learning contents in order to
make progress in the game and, within this, in learning. The learners are constantly motivated to continue playing in
game-based learning by challenging game situations and are thus in a so-called flow state [3], in which they undergo
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