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Heracles (Halir-a-cles)

O Designed for implementing mixed-initiative, multi-
source information assistants

0 Break down tasks into hierarchy (templates)
O Use constraint propagation networks.

o
e



<CONSTRAINT NAME="mywap keep map actuallmage" TYPE="WrapperConstraint'>
<ARGI>
<IN>mymap_kEEp_map_mediator<fIN>
<0UT>mymap_kEep_map_image<f0UT> I'WF)LJt
<0UT>mymap_keep_map_reg<fOUT>
</ LRG3

<CALL NAME="DOC™> Data Call
<XQUERY> <! [CDATA[ l‘
LrEoms>-

<mymap_keep_map_mediator>{$mymap_keep_map_mediatur}<Hmymap_keep_map_mediatar>
<gueryr{concat ('http:/foceanus. isi.edu: 29090/ mediator-serviet/Cal lMediator ?domain=placedomainéamp ; QUEE V= (IDapname, map@
title, servernawme, topx, hotx, lefty, righty, srs, height, width, resolution, format, imageurl, lat, lon):- onlywaps(wmaphsoee, maptitle, sSeri
wername, topx, botx, lefty, righty, srs, height, width, resolution, format, iwageurl, lat, lonl” (maphawe="BigUrbanlres™) " (lac="', Smymap_kei
ep map mediator//clat/text() ,'")*{lon="', Swymap keep map wediator//clon/text(] ,'")*({resolution="2")" (width="', jwymwap keep map wediator/R
fwidth/text (), '") “(height="', fwmymap keep map mediator//height/text() ,'") ')}
</ querys
</rowr
11> </EQUERT>
</CALL>
<OUTPUT NAME="ocrel™:>
<HEOUERY> <! [CDATA[
for §line in §DOC//RESULT//row return
<romu>
<mymap keep map imagesr{§line//imageurl/text|)}</mywap keep wap imager
<mymap keep map reg:
<RBegfoord>
<CornerCoords
<latupr{§line//rightv/text () </ latup>
<latdown>{$line//lefty/text ()} </ latdown>
<lonleftx>{iline//topx/text () 1</ lonleft>
<lonright>{#line//hotx/text () }</ lonright>
</CornerCoords>
</ RegCoords>
</uywap keep map redgr
</rows
11> </EQUERT>
</OUTPUT>
</ CONSTRAINT:

Heracles Constraint Structure
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Alcmene (Alc:me:ne)

O We want to provide a system that allows end users

to build a new application without having to
program.

Alcmene is built as an application in Heracles.

A mixed-initiative system for building mixed
Initiative systems
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Automating the linking of sources

0O Search to suggest possible plan paths

= Users might have some ideas of the goal but don’t always
know how to get there.

O Partial Plan Execution

= User don’t always know what to expect for the output
= Data sources are dynamic
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Search Steps

0 Defining source domain model and type

Orbitz($indate, $outdate, $city, hotelname, price,
address)

Geocoder($address, lat, lon)
SatelliteMap($lat, $lon, $*, image)

O Searching through the domain model space
Suggest the possible paths to users.

O Show the Intermediate results (Partial Plan
Execution)




Searching through the domain model
space

O ad

{address, indate, outdate, city}

.

. | Geocoder

\

-
o _ SatelliteMap
Orbitz($indate, $outdate, $city, hotelname,
price, address)

Geocoder($address, lat, lon)
SatelliteMap($lat, $lon, $*, image)




Searching through the domain model
space Il (Bound search)

0 Metadata description and Data Indexing of sources
O Locating possible goal by keyword search

{Address, City, State, Zip}

N\

T

“Map1’

Map

SatelliteMap($lat, $lon,

$*, image)



Cycles and Binding sources

{Address, City, State, le}

Geocoder

\

Map

{$Address, $City, $State,
$Zip, $password, lat, lon}

SatelliteMap($lat, $lon,
$data, image)



Multiple candidate paths available

= The number of candidate plan paths can be very large

m Execute all of them

o Many of them are not useful or correct.
o  Reduce the result spaces
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Dealing with path explosion

0 Problem: A source might return 100,000
tuples.

o Sampling the result and continue expanding

Segmenting the result using some attributes (i.e.

Gender — M/F) and map selected attribute as a
ninding to existing variables.

Randomly
0 Cap the source that generates to many results
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Other technical 1ssues

0o Constraint Specification

Basic operations depending on the variable type
with Excel like expression

0 Record Linkage

Integrating existing record linkage system into
Alcmene

0 Semantic Mapping between variables

Inducing source descriptions for automated web
service composition.




—!
Related Work

m| Heracles

[Ambite et al 20051 Heracles Il: Conditional constraint networks for interleaved planning
and information gathering. IEEE Intelligent Systems, 20(2):25--33, March/April 2005.

O Wrappers

Muslea et al 2001] Hierarchical wrapper induction for semi-structure information sources.
utonomous Agents and Multi-Agent System. 4(1-2):93-114

0 Dynamic Webpages

[Miller & Myers 1997] Creating dynamic world wide web pages by demonstration.
'1I'§Ehnical report, Carnegie Mellon University School of Computer Science. CMU-CS-97-

{Wolber et al 2002] Designing dynamic web pages in the WYSIWYG interface. In Proc. of
he 6! IFIP Working Conference on Visual Database System.

[Macias & Castells 2003] Dynamic web page authoring by example using ontology-based

domain knowledge. In Proc. of the 8 International Conference on Intelligent User
Interfaces.

O Mixed-initiative Planning Application

Myers et al. 2002£Passat: A user-centric planning framework. In Proc. of the 3"
nternational NASA Workshop on Planning and Scheduling for Space

FKim et al. 2004] An Intelligent assistant for interactive workflow composition. In Proc. of
he 9™ international conference on Intelligent User Interface, 125-131.



Conclusion & Future work

O A mixed-initiative system for building mix-initiative
systems.

O Status

= Initial prototype allows the definition of simple types of
variables and constraints

O Next step
= Automatic linking of sources






