Trace-Based Reasoning

Combining Case-Based Reasoning and
Traces to reason on experiences
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Case-Based Reasoning



Case-Based Reasoning

Reusing past experiences to solve new problems



* Marvin Minsky [1975] a model of memory ->
frames

* Robert Schank [1982], a dynamic memory ->
scripts
* CBR cycle [1994], CBR step by step



“Here is the essence of the theory: When one
encounters a new situation (or makes a
substantial change in one's view of the present
problem) one selects from memory a structure
called a Frame. This is a remembered
framework to be adapted to fit reality by
changing details as necessary.”



* Understanding <=> Explaining
— Natural language understanding
— Using scripts to describe propositions

— Using concrete experience to build incrementally
the scripts.
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In a memory of concrete experiences (dynamically
organized in a generalization hierarchy),

One retrieves the « closest » experience to the
current one,

The corresponding script has to be generalized as
less as possible to be re-specialized in the current
context,

Memory is re-organized if necessary according to
what happens really.
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A case is the description of a
problem solving episode.

Its structure fits the situation of the task:
diagnostic, planning,

decision helping, design, etc.



A case is composed of a problem description and its
corresponding solution description

A source case is a case whose solution will be adapted
to find a solution for a new case, we call target case.

A source case is formulated as:
Source _case=(source,Sol(source))
And a target case:
Target case=(target,Sol(target))
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Trace-Based Reasoning






A trace is nothing without its
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Transformations
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A trace is an experience container!



Collect

Obsel

Transformation

Model
KTBS




Open source
Simple data model
Extensible

RDF for representing its data
RESTful HTTP for interaction
Available in all programming languages
Client APl in Python, Java, ActionScript


http://liris.cnrs.fr/sbt-dev/ktbs/
http://liris.cnrs.fr/sbt-dev/ktbs/
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From Case-Based Reasoning to
Trace-Based Reasoning?
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Trace-Based Reasoning for other

purposes
Observed System TBR
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Knowledge acquisition
Replay
Visualisation
Learning
Assistance




Co-Construction

of knowledge



Interactive knowledge acquisition, both for humans and machines?
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Why should we put the user back in the loop?
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Abstract and Abstract Lite

Olivier Georgeon (et al.)

PhD thesis (and more...)
2007-2011
INRETS

Activity traces visualization
Tools for human activity analysis
Knowledge discovery
(a lot of application domains)



http://liris.cnrs.fr/abstract/
http://vm.liris.cnrs.fr:34080/abstract/lite

Case study: Analysis of drivers’ behaviours

A.B.S.T.R.A.C.T.
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Raafat Zarka

Master Research project w
®

SAP (Paris, France)

Trace-based reasoning for user

assistance
Collect of traces
Replay of traces
Impact propagation of changes



http://liris.cnrs.fr/raafat.zarka/ReplayTraceDemo/
http://liris.cnrs.fr/raafat.zarka/ReplayTraceDemo/
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Wanaclip
Raafat Zarka

PhD (French National gra

Webcastor (Lyon, France)

Trace-based reasoning for user
assistance
Collect
Trace-based recommendations



http://liris.cnrs.fr/raafat.zarka/

=] 4 (yon)» (1) » ® (254) » |# (254) » = (75) » |#i(84) » »|(34) » T (Bellcour) » O (5) » |4 (61) » T (75)
Recherche Selection Vos medias Publication Déposer medias Recommendations

Selaction II Selection ITI

( 50/ 6661 ) Résultats Trouvées

Espace media

Proposition de montage: 5 v < [ED] = | Select |
Espace de trawvail
- | Lire la selection |
5 glisser vos objets pour les supprimer | vider cet espace |
i -‘. s

Mahrastor



Amélie Cordier (et al.)

Tadable

Open project
2008-2011
LORIA, LINA, LIPN (French labs.)

Case-based Cooking
Knowledge representation
Collaborative work
Semantic wikis



http://taaable.fr/
http://computercookingcontest.net/
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Taaable componeé

WikiTaaabl

[ pege || cmovssen | [ cot || hmory || deets || move | [ protest | | vaen | | rohesn |

My Y pie
, ;;:::‘::ﬂﬂ page | | discussion | | view source | | history
s Category:Berry
Description
2 :’f; :":;'” The botanical definition of a berry is a

= 1Pis crust (9 nch), baked|  fleShy fruit produced from a single ovary.

= 1172 qt Strawberies. Read the whole article on Wikipedia &
= 3¢ Comstarch

= 3¢ Cool whip

R i
Lexical variants Recipes using Berry g
Eropsration = English: berry = Cran-raspberry relish

f:,:::,,‘::: mm:f.,,:" = Francais: baie = Spicy cranberry chutney

dmmegiz] - Dosch Beore

= Espafiol: Baya
Substitutions

Subcategories
=]
o iwan] B ¢ cont. K
= [+] Baby kiwifruit (0) = [+] Currant (0) = [+] Kiwi fruit (0)
Otherinformation | * [+] Blackberry (0) R
» [+] Blueberry (0)
+ Produces ish ype: Bakad
- Produces dish type: Pis = [+]Fraise des bois (0) = [+] Raspberry (0)
+ Cantosatonas- st | ©
= [#] Cranberry (0) G S
= [+] Grape (3) » [#] Strawberry (0)
Category: Fruit

Knowledge
Discovery
Process




Taaable CBR enging

» Adaptation of recipes
«Example

-Adaptation




Taaable knowlec

» WikiTaaable

» Semantic Wiki

» Ontology

_ page || discussion | | viewsource || history |
Category:Berry

Description

The botanical definition of a berry is a
fleshy fruit produced from a single ovary.
Read the whole article on Wikipedia &

Lexical variants Recipes using Berry

= English: berry = Cran-raspberry relish

= Frangais: baie = Spicy cranberry chutney
= Deutsch: Beere

= Espafiol: Baya
Subcategories

B C cont. K

= [+] Baby kiwifruit (0) = [+] Currant (0) = [+] Kiwi fruit (0)
= [+] Blackberry (0)

F R
= [+] Fraise des bois (0) = [+] Raspberry (0)

= [+] Blueberry (0)

Cc

= [+] Cranberry (0) G S

= [+] Grape (3) u [+] Strawberry (0)




And some recipe

| page || discussion | :edt||hhtwy|dﬁeie||mueuWot;;:i| | watch || refresh |

My strawberry pie

Contents [hide]
1 Ingredients
2 Preparation
3 Substitutions
4 Other information

Ingredients [edit]

= 1/2 ¢ Water

1 1/2 ¢ Sugar

1 Pie crust (9 inch), baked
1 1/2 qt Strawberries

1/3 ¢ Cornstarch

3 ¢ Cool whip

Preparation [edit]

= Chop 2 cups of berries. In saucepan combine sugar and cornstarch. Slowly add water to combine smoothly. Add chopped
strawberries. Cook, stirring constantly until mixture thickens and boils. Cool in refrigerator for about 1/2 hour. Pour about 3/4
of mixture into prepared pie crust. Stand up whole strawberries in syrup (to fill crust). Pour remaining syrup over
strawberries. Chill until firm (about 3 hours). Spread cool whip over top of pie and semve.




User interface

Tadable

dessert_dish rice fig | [ Find recipes! ] l Clear |

. . . A ; = P Customize your diefary
Dietary practices: | Vegetarian Nut-free No ey
alcohol Low cholesterol Gout Diet
Adapt a specific recipe...

Example. If you want an apple pie without cinnamon, enter "apple pie_dish Learn more about advanced
-cinnamon”. queries..

Your request is: dessert_dish fig rice
The request used for adaptation is: dessert_dish fig rice

# Original recipe name (click to open recipe) Adaptation overview (click to see the details)
1  Glutinous_rice_with_mangoes Replace: Mango by Fig

Results 1 - 1 on 1 | Processing time: 0.6189 seconds




Reasoning proce

» Adaptation
» Retrieve similar recipes
» Replace some ingredients by others
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Examples of adap

Glutinous rice with mangoes

The ingredient substitutions | OK || not OK |

1. Mango —> Fig

Ingredient Quantities

Ingredient Initial Quantity New Quantity

Salt = 1 tsp (7.0 grams)
Mango 6 whole (1242 0 grams) 0 whole (0.0 grams)
Coconut cream = 2 cup (648.0 grams)
Glutinous rice = 3 cup (522 0 grams)
Sesame seed 2 tbsp (16.0 grams) 1 tbsp (10.0 grams)
Fig 0 grams (0.0 grams) 1242 grams

Sugar = 2 cup (625.0 grams)
Preparation Adaptation

Cut figs info wedges. SEASONINGS SAUCE GARNISH Soak the rice in cold water for 2 hours. Drain. Line a

steamer with cheesecloth, heat steamer and lay rice on the cheesecloth. Steam for 30 minutes or until cooked
through. The rice will become glossy. Mix the SEASONINGS_ingredients in a large bowl and gently mix in the hot
steamed rice. Cover tightly and let soak for 30 minutes to absorb the coconut flavour. Blend the
SAUCE _ingredients in a pot and heat until it just reaches the boiling point. Let cool. Peslthe mangoes_slice

lengthwise and remove the pits_Divide the rice among 6 plates. Place mange-fig slices on top and cover with the
sauce. Sprinkle with the sesame seeds and serve.

Show details




Adaptation Knowl

Acquisition

» Based on the extraction of closed
itemsets on variations of ingredients in
recipes

ADAPTATION RULES FOR My Strawberry Pie ACCORDING TO -strawberry

Strawberry, CoolWhip -» Cherry, RedFoodColoring OK not OK

Strawberry, CoolWhip - Raspberry OK not OK
Strawberry, CoolWhip — Peach OK not OK
Strawberry, CoolWhip - Apple, Appleluice OK| notOK

Strawberry, CoolWhip - Cranberry, Mincemeat




Adaptation knowlec

semantic wiki

| page || discussion | | edit | | history | | delete || move || protect | | watch

Substitution 1 in My strawberry pie

Contents [hide]
1 In Context

2 Replace
3By

4 Origin

In Context [edit]
My strawberry pie

Replace [edit]
Ingredient - Strawberry

By [edit]
Ingredient : Raspberry

Origin [edit]
Adaptation source Taaable

Category: Specific substitution




Adaptation knowledc

J page || discussion | | edit || history || deleie || move u prnt;;:t | | wiatch || refresh

My strawberry pie

Contents [hide]
1 Ingredients
2 Preparation
3 Substitutions
4 Other information

Ingredients [edit]

= 1/2 c Water

= 112 c Sugar

= 1 Pie crust (9 inch), baked
= 1142 qt Strawberries

= 1/3 ¢ Cornstarch

= 3 ¢ Cool whip

Preparation [edit]

= Chop 2 cups of berries. In saucepan combine sugar and comstarch. Slowly add water to combine smoothly. Add chopped
strawberries. Cook, stirring constantly until mixture thickens and boils. Cool in refrigerator for about 1/2 hour. Pour about 3/4
of mixture into prepared pie crust. Stand up whole strawberries in syrup (to fill crust). Pour remaining syrup over
strawberries. Chill until firm (about 3 hours). Spread cool whip over top of pie and serve.

Substitutions [edit]

[ M Context M Replace By 4 Origin
Substitution 1 in My strawberry pie My strawberry pie Strawberry Raspberry Taaable




Taaable writing Dot

Glutinous rice with mangoes

The ingredient substitutions { OK || not .OK.___,\

1. Mango => Fig




Recipe and substitu

J page discussion edit | history || delete || move || protect | | watch || refresh
My strawberry pie

Contents [hide]
1Ingredients
2 Preparation
3 Substitutions
4 Other information

Ingredients [edit]

= 1/2 c Water

= 11/2 ¢ Sugar

= 1 Pie crust (3 inch), baked
= 11/2 gt Strawberries

= 1/3 ¢ Cornstarch

= 3 ¢ Cool whip

Preparation [edit]

= Chop 2 cups of berries. In saucepan combine sugar and cornstarch. Slowly add water to combine smoothly. Add chopped
strawberries. Cook, stirring constantly until mixture thickens and boils. Cool in refrigerator for about 1/2 hour. Pour about 3/4
of mixture into prepared pie crust. Stand up whole strawberries in syrup (to fill crust). Pour remaining syrup over
strawberries. Chill until firm (about 3 hours). Spread cool whip over top of pie and serve.

Substitutions [edit]

¢ Context M Replace [ By i Crigin
Substitution 1 in My strawberry pie My strawberry pie Strawberry Raspberry Taaable

Substitution 2 in My strawberry pie My strawberry pie Strawberry Raspberry AKExtractor
Cool whip Food color

Other information [edit]

= Produces dish type: Baked good
= Produces dish type: Pie

= Can be eaten as: Dessert
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Kolflow aims at building a social
semantic space where humans
collaborate with smart agents In
order to produce knowledge
understandable by humans and
machines



WikiTaaable
Stable

WikiTaaable
Proposal

Wikitaaable

WikiTaaable
Test




Unit tests

Publication Process
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Tadable

pear pie_dish |

Find recipes! Clear
| Find recipes! | |

Dietary practices: || Vegetarian Nut-free No alzohal Chistoviice: WO delsey PRUERcEs:

Low cholesterol Gout Diet
Adapi a specific recipe. ..

Example. If you wanf ar apple pie without cinnamon enter "spple pie_dizh -cinnamaon” Leam more abow! sdvanced gueriss.. .

Your request is: pear pie_dish

The reques! used for adastation is: pear pie_disn

#  Original recipe name (click to open recipe) Adaptation overview (click to see the details)

1 La tarte tatin

2 Custard apple_tart

Replace: Golden delicious apple by Pear

Replace: Apple by Pear

3 Individual almond-cream taris Replace: Apple by Pear

Results 1 -3 on 3 | Processing time: 0.6166 seconds

Taaable

Help mel | Video tutorials | About Taasble | WikiTaaable Administration
Taaable 2 - Copyleft Tazable Tear 201C

Taaable




category || discussion | | view source | | history |

Category:Food

Tadable
Description

Food is any substance consumed to provide nutritional support for the body. It is usually of plant or animal origin, and contains essential nutrients, suc

o vitamins, or minerals...
navigation

= [Main page

Read the whaole article on Wikipedia &

s Community portal
= Cumeni events

Recent changes
Random page Lexical Variants

Help
English: Foed (Food)

search Francais: Aliment (Aliments)

Deutsch: Lebensmittel (Plural not available)
Espariol: Alimento (Alimentos)

toolbaox
= What links here Recipes using food
s Related changes
i Speciabime ForMavigationPurposeViewPoint
= Printable version Subcate Clries
® Permanent link g
= Browse properties This category has the following 19 subcategories, out of 19 total.
A F cont. M
= [+] Accompaniment (7) « [+] Foodcomponent (4) wiENe)
= [+] Fruit (10)
o L8]
= [+] Baking mix (5) G = [+] Qil (18)

L T S R

Taaable




How to cook a perfect
love story

Best Music Award at

IJCAI 2009 Video
http://www.youtube.com/watch?v=UMJyZnfqwYQ Competition



http://www.youtube.com/watch?v=UMJyZnfqwYQ
http://www.youtube.com/watch?v=UMJyZnfqwYQ

Kolflow
Kolflow team
ANR Contint Project
2011-2014
LORIA, LINA, INRIA

Co-Construction of knowledge
Trace-based user assistance
Semantic wikis



http://kolflow.univ-nantes.fr/

navigation

= Main Page

Download/install
= Licensing:

= Gelting Started
= FAQ

= Team

= Receni changes

documentation

= DSMW User Manual
= Presentation and
Papers

community

Support
Confributing
= |ssue tracker

Forums
IMailing lists
Mews
Roadmap

developpers

= Gforge Home
= Source
documentation

B Snurce code

| page || discussion | | view source || mistory | | dsmw (/ palches) |

Home

DSMW is an extension of Semantic Mediawiki & (SMW). It allows to create a network of SMW servers that share common semantic wiki pages. DSMW manages synchronisation of shared
semantic pages and ensures CCl consistency as in Google Wave @. CCl stands for Causality, Convergence, Intentions (see papers for more informations). DSMW provides to SMW nearly the

same features as a Distributed Version Control & systems:

= you can work in isolation with your own server, test some stuff,
= publish changes to your own DSMW public feeds,
= you can also subscribe to any remote public DSMW feeds.

By this way, users can implements their own dataflows and represents any kind of dataflow oriented processes such as editreview/publish.

DSMW is a network of a semantic wikis servers (DSMW peers). The number of peer is
unknown. Semantic wiki pages can be replicated on several DSMW servers. A peer can
replicate all or just some semantic wiki pages. The communication between DSMW peers is
made through channels (feeds). This feeds are transporting operations that, when applied,
modify local semantic wiki pages. If you are common to version control systems, a DSMW peer
can be seen as a workspace, and a feed can be seen as a branch. DSMW works as follow:

= When a semantic wiki page is updated on a DSMW server, it generates a set of
comresponding operations (Patch).

= The user can publish this patch into channels (PushFeed). The publication mechanism uses
a semantic query. This query defines the pages’ patches to be published (pushed).

= An authorized server can pull the patchies) and integrated it (them) to the local replica of the
pages. If needed, the integration process merges this medification with concurrent ones,
generated either locally or received from a remote server. To do this, the user must create a
PullFeed with the corresponding PushFeed features. For more information see (DSMW User
Manual).

The system is correct if it ensure Causality, Convergence and Intention Preservations.
Generation and integration is managed by the Logoot algorithm (see papers). DSMW allows
users to build their own cooperative networks. The construction of the collaborative community

ic darlarativa in tha canea awvarne near daclarae avnliciths with wham cha winold lika 80

http://dsmw.loria.fr/

DSMW MNetwork



http://dsmw.loria.fr/
http://dsmw.loria.fr/

IIBM: Intelligent
Interaction Based on
Motion

Ameélie Cordier (et al.)

Internal Project
2009-2011

Multidisciplinary project

Motion capture
Intelligent interactions
Trace-based user assistance



http://liris.cnrs.fr/iibm

XBOX 360
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Scheme Emerger
Damien Cram

PhD, ANR Procogec

Knowings, DFKI
Sequence Mining

Chronicle discovery
Trace analysis



http://sourceforge.net/projects/schemerger/

[* 5% adapters
P [ cst-db

P sequences
= P chionicles

Sequence

Constraint Database [:rH-E{‘.luu.l:sbdbl lBrms...J

Iﬂ 1a bﬂ'rmt.uql | Ernuuil

. chr-test
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+ Required parameters
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Maee woindow width
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IDEAL: Implementation of
DEvelopmentAl Learning
Olivier Georgeon

ANR RPDoc

2010-2013

Pennsylvania State University,
Sarah Lawrence College (NY)
Early-stage cognitive development

Intrisic motivation
Emergent situation awareness
Autonomous hierarchical skill learning


http://e-ernest.blogspot.com/
http://liris.cnrs.fr/ideal/demo/




An evolution
of Ernest
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