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BEFORE START...

« Any question about the lecture?
« Any suggestion or petition?

Go to www.menti.com and use the code 6346 257
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TOOLS FOR BUILDING
AGENT’'S MODULES
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TOOLS

BDI Frameworks Specialized tools/sw
. JADE (Java Agent « Comercial Al-based tools:
Amazon aws, Google Al,
DEvelopment Facebook AI, IBM Watson,
« JaCaMo Microsoft Azure Al, etc.
. * Open source
(Jason,Cartago,Moise) - Python: nltk, OpenCV,
e Jason pandas, OpenAl Gym, etc.
« Java libraries: Caffe,
* Jack Deeplearning4d, etc.
« JS-son * R packages: scikit-learn,
. DataExplorer, MLR,
» ROS (Robot Operating parsnip, Ranger, purrr,
System) ete.
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https://aws.amazon.com/
https://ai.google/tools/
https://ai.facebook.com/tools/
https://www.ibm.com/watson/products-services
https://azure.microsoft.com/en-us/overview/ai-platform/
https://www.nltk.org/
https://opencv.org/
https://pandas.pydata.org/
https://gym.openai.com/
http://caffe.berkeleyvision.org/
https://deeplearning4j.org/
scikit-learn.org
https://cran.r-project.org/web/packages/DataExplorer/vignettes/dataexplorer-intro.html
https://github.com/mlr-org/mlr
https://github.com/tidymodels/parsnip
https://github.com/ranger/ranger
https://github.com/tidyverse/purrr

TOOLS (BDI FRAMEWORKS)

« JADE (Java Agent DEvelopment

Framework)
 Jason :
« JaCaMo @ &@W
2 I

® JS'Son @ _ Nt | . Js registered .

Ad Is registered. -~ T with @ @
* .. with-"

Container 2 Flatform 1 ~ Container 1
I Host 2

HNetwork

Platform: message delivery Host 8

Containers: agents home (e.g. A1,A4,etc.)
Communication protocol: Agent
Communication Language (ACL) Host & Main container

AMS: the authority of the platform Platform 2

DF: yellow pages (public board of services) IVERSITY
JADE Architecture Overview. https://jade.tilaBNGRACTIVITY IN SMART ENVIRONMENTS 2020



https://jade.tilab.com/

TOOLS (BDI FRAMEWORKS)

JaCaMo=Jason for programming autonomous agents +
Cartago for programming environment artifacts +
Moise for programming multi-agent
organisations
http://jacamo.sourceforge.net/

Jason Cartago

CArtAgO: Common ARTifact infrastructure for AGents Open environments
Moise: Model of Organization for multI-agent SystEms

Jason: Java-based Agentspeak inﬁg&gg&q{m$%vgﬁkm\§%wmﬁ%%t distribution Over the Net



http://jason.sourceforge.net/
http://cartago.sourceforge.net/
http://moise.sourceforge.net/
http://jacamo.sourceforge.net/
http://jason.sourceforge.net/
http://cartago.sourceforge.net/
http://moise.sourceforge.net/

Y/

TOOLS (BDI FRAMEWORKS) (1—%—

Jason

by perception

Types of goals

beliefs annotated with source(percept) are automatically updated @ Achievement goal: goal fo do
accordingly to the perception of the agent

@ Test goal: goal fo know

by intention Syntax

1= oDerator.s LT DR ) SR I IETED 515 T Goals have the same syniax as beliefs, but are prefixed by
annotated with source(self)

! (achievement goal)

. . ?

t+lier (alice); // adds lier(alice) [source (self)] ? (test goal) J
—lier (john); // removes lier(john) [source (self)]

—+lier (john); // updates lier(john) [source (self)] Example (lnltlal goal of agent Tom}

'write (book) .

An AgentSpeak plan has the following general structure:

triggering_event : context <— body.
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http://jason.sourceforge.net/

TOOLS (BDI FRAMEWORKS)
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http://cartago.sourceforge.net/

JACAMO DEMO

E eclipse-workspace - SmartEnv2019-2agents/main-container.jem - Eclipse IDE
File Edit MNavigate Search Project Run Window Help
M- o 200008000 -y~ H-f-0oro-id
=5
& [ 2 bob.asl i3 5 aliceasl 3
o 1 /* Initial beliefs and rules */f 1 /* Initial beliefs and rules =/
2 2
3 /® Initial goals *=/ 3 /* Initial goals #/
4 Istart. 4 lgreetings.
5 lsayagain. 5
& & [* Plans *{
7 /* Plans =/ 7 +helle <- .print{helloc).
2 +lstart : true <- .send(alice,tell,hellc); .wait(zeea). g2 +helloagain «<- .print(helleagain}.
9 9
12 +!sayagain : true <- .send(alice,tell,helle); .wait(zeed). 18 +lgreetings : true «<- .print("hello world."}.
11 11
12 12
13 13
14 14
15 15
16 { include("$jacamolar/templates/common-cartage.asl™) } 16
17 { include("$jacamolar/templates/common-moise.asl™) } 17 { include("$jacamolar/templates/common-cartago.asl™) }
1z 12 { include("$jacamolar/templates/common-moise.asl™) }
19 19
28 28
21
8 containerjem B3 8 main-containerjem 51
1= /* 1 mas main_container_jade {
2 2
3  Run main-centainer.jcm first 32 agent alice
4 4
5 1=} asl-path: src/agt, src/agt/inc
E 1
7 mas simple_container { // not & main container 72 platform: jade("-gui -sniffer™)
8 %}
= . . 9 agent bob 9
/| Demo: JaCaMo multi-agents 16 16
< ) 118 asl-path: src/fagt, src/agt/inc
12
o U 139 platform: jade("-container -host localhost -container-nam
INTERAC]
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THE AGENT'S KNOWLED
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TOOLS (GOOGLE AI)

€ Vision API - Image Content Ar X + = O

Demo: Google API vision

< Ce@Od @ 1ttps://cloud.google.com/visior ¢ & N9 &[] HE ~ B » =

3 GOO |€ Solutions Pricing Security Documentat > Q, Console 3

Al & Machine Learning Products Contact sales

Faces Labels Web Properties Safe Search JSON

Faces Labels

€ Vision API - Image Content An X + - O

CeOd @

3 GOOgIe Cloud Why G ity Documentai 2, Console 3
Al & Machine Learning Products Contact sales
Labels Web Document Properties Safe Search JSON
‘ N
Sky 93%
Daytime 86%
Tree 84%
Water 78%
Estate 77%
=
. Residential Area 74%
INTERACTIVITY IN SMART ENVIRONMENTS 2020 City 70%

Grass 70%


https://ai.google/tools/
https://cloud.google.com/products/ai/

T
i )

SOFTWAR
E AGENT

hasLocation

PHYSICAL
SPACE
T isa
Daytime

/ Tree

Water

uses

Sky

Estate

Sensors
Perce pts Residential Area a5,

i it ciy N
Grass 70%

. Campus 69%

Agent

hasLocation

Actions > Actuators

Sensing Filtering


https://ai.google/tools/
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people (http://owl.man.ac.uk/2006/07/sssw/people) : [E\umu\teaching\material\ontologies\peopleOntology1.owl]

File Edit View Reasoner Tools Refactor Window Ontop Mastro Help

<

Active Ontology x Entities x Individuals by class x OWLViz x DL Query x OntoGraf x

Annotation properties

Classes Object properties

@ people (http://owl.man.ac.uk/2006/07/sssw/people)

A& owl:Thing
»

(-

adult

animal

bone

brain
company
dog

female
"haulage worker'
leaf

male

pet

plant
publication
vehicle
"white thing"
young

Data properties

PROTEGE VERSIONS

people ontology — WebProtégé X =+

= C @ © & https//webprotege.stanford.edu/#projects/a683153e-44f1-4b19-a07f-8254cad61

people ontology = % Home

Properties = Individuals = Comments = Changes by Entity = History = Query =

owl:Thing — http://www.w3.0rg/2002/07 /owl#1 Class Hierarchy X Class
Annotations | Usage o Q w
© owl:Thing
© aduit
Annotations O animal

© bone

Q© brain

© company
O dog

O female

© haulage worker
© leaf

O male

O pet

O plant

© publication
© vehicle

© white thing

Equivalent To O young

SubClass Of

General class axioms
person and (has_pet min 3 owl:Thing) SubClassOf 'anim
is_pet_of some owl:Thing SubClassOf pet
eats some bone SubClassOf eats some owl:Thing

eats some
(brain and (part_of some sheep)) SubClassOf eats somu

SubClass Of (Anonymous Ancestor)

Instances

@ 'Daily Mirror’
®pete

@ spike

®Tom



TASK 2
BUILDING A KNOWLEDGE BASE
COLLABORATIVELY

Adding extra information about sensing

Make the first query
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COLLABORATIVE TASK

Procedure:
Split the group in Zoom rooms to form teams —randomly-

«Select a specific running example of a smart environment

1.Examples: an older adult living at home with some specific needs (smart home environment), a tourist looking for specific city places with particular
needs (smart city), a mixed reality pet that work as a companion of a person with specific needs (smart virtual environment), etc. —please
imagine other scenarios

1. Re-use the previous example - maybe

«Knowledge graph collaboratively building based on the example
2.In the Zoom room one person opens the Zoom Whiteboard (Share Screen->Whiteboard-> Share)
3.Create the taxonomy of entities (nodes) with relationships (is-a) using a color
4.Create semantic relationships (e.g. has_ pet, is_ pet_ of) with other color
5.Add some individuals in other words, examples or instances of those entities with other color
6.Add names of the group member in the top-left of the drawing

7.Add a title to the graph, example: older adult smart environment graph, tourist smart city graph, etc.

«Save the drawing graph locally

8.In Zoom click in Save on top of the Whiteboard
«Answer questions (next slide), take notes about those answers. Then present those answers.

Time 10 minutes



COLLABORATIVE TASK

Alternatively, for sharing if Annotations and

Whiteboard in Zoom is limited:

1. All the team members go to 0365.umu.se/

2. Login with UmU credentials

3. One person creates and opens a new Whiteboa

4. Share the link of the new whiteboard with the other—

members via Zoom

5. Make the knowledge graplrcoltaborativelty —
6. Save the graph

rd

Microsoft Office Home x +

C @ © & https//www.office.com/?auth=28hom: == &

# @ WRkrarer Office 365 2 whitd

Apps
Good morning E” Whiteboard Install Office

People

C o O a osoft. = @ N %

sss UMEA
- UNIVERSITET

\ 4

&~

i ol MEA
. UNIVERSITET

\ 4

x +

cC R o a com P H N R E R R

Create a link to this Whiteboard

Turn on share link to create a link to this
Whiteboard which can be shared via personal
or organizational accoun ts.

@D share link on



o365.umu.se/

COLLABORATIVE TASK

Procedure:

« Open Web protégé: https://webprotege.stanford.edu/

* (Create an account

 Create the taxonomy (the families of knowledge entities)

Time 10 minutes


https://webprotege.stanford.edu/

COLLABORATIVE TASK

Questions
What information of the graph is necessary?

«What parts of the graph change on time (dynamic smart environment
variables)?

*What information may be uncertain or incomplete?

« What sensors can be used to capture that information?



PRESENTATION OF THE RUNNING
EXAMPLE AND KNOWLEDGE
GRAPH
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PRESENTATION OF EXAMPLE AND
KNOWLEDGE GRAPH

Procedure:
e Join the main Zoom session

« Different members of the group present the running example.
 Others present the graph.
 Other the reflections

Time for every presentation 5-10 minutes
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MORE EXAMPLES AND RESOURCES
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A5 KNIME Analytics Platform

File Edit View Node Search Help
0 G G

S ﬁ KNIME Explorer 3

H 3B BE|$E

£ Node Repository

m

4= My-KNIME-Hub (hub.knime.com)
Qg EXAMPLES (knime@hub.knime.com)
v t] LOCAL (Local Workspace)
™7 Example Workflows
A% 01_Example_Speech-to-Text

A 12_Exploring-pizza-ontology-with-s

A ISE20_KNIME_project

. K

10

.‘i Manipulation

Q Views

@) Analytics

= DB

%, Other Data Types

¢» Structured Data

@ Scripting

9y Tools & Services
{i KNIME Labs

W, Workflow Control

‘A" Workflow Abstraction

= 0 A3 12_Exploring-pizza-ontology-with-semantic-web 3 A 0. 01 Example Speech-to-Text @ Welcome to K

000

EXAMPLES

Demo: KNIME example of an ontology, querying using SPARQL

{10 v| 8 o RARFOODODFEPRAQEISIZCOC|&h

This workflow shows how an OWL file can be read in KNIME Analytics Platform using the Triple File Reader node. An interactive view has been created where the exiracted data can be explored.

Constant
SPARQL Query Value Column

Memory Endpoint
v Endpot e e |
™o
SPARQL Insert Query for veggie \ Joiner Column Filter Column Filter Missing Value RowliD Column Resorter Interactive View
- toppings L.
) P Wi i ? " —» &>
Triple File Reader > » " a

SPARQL Query ! e!
Let's explore pizzas

= a2 here!

]

pizza.owl

query for all pizza types
plus toppings + spiciness

= O 4 Description 2 =

~

12_Explori... /'

Title Exploring A Pizza Ontology with a

Description

This workflow uses a semantic web tec
knowledge from an ontology on pizza. T
File Reader node to extract the content i
Based on this, a SPARQL Endpoint is cre
execturion of SPARQL queries.

Finally the workflow includes an interaci
explore the extracted data

Tags
ontology OWL triples nri
ontologies semantic web lir
Links
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