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Scenario

Approach inspired by wiki-based sites, in which users may structure
the data they provide in complex ways and manage it in a
collaborative way.

Our application scenario deals with:

a vast number of documents containing information about
items;

documents’ information is not completely unstructured;

each document may (possibly in a loose way) adhere to one of
a relatively small number of schemas (thereon called
templates).
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Project motivation

Italian society 7pixel1 own many price comparison websites
(ShoppyDoo, TrovaPrezzi, InfoPrix. . . )

It holds the large majority of the market share in Italy has a
very significant presence in other european countries (e.g.
Spain, France, Germany, Netherlands) and non-european as
well (e.g. Brazil).

Some www.shoppydoo.it numbers:

more than 2.000.000 of unique user per month
4.000.000 of offers
1.500 merchants
more than 9.000 datasheets

1www.7pixel.it

www.7pixel.it


Project motivation
ShoppyDoo

The background

each item for sale may belong to one datasheet

datasheets for the same category should share the same
structure to let users easily compare them

sometimes this is not true, sometimes they are wrong, often
users suggest corrections

In our project

Every document describes the technical details of a single
product;

there is one template for product category;

our dataset contains 9605 documents and 72 templates
(about 65 MB of XML files)
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Idea
The problem domains

check documents and template validity;

check document validity with respect to its template;

propagate template edits;

find not valid documents;



Our framework

documents and templates are XML
files;

XSDs checks whether documents
and templates are valid;

an XSLT transforms templates in
Schematron documents that check
documents’ validity with respect to
the template;

a lightweight XQuery Update-like
language is used to update
documents and templates

tpl A

tpl B

doc 1

doc 2

doc 3

template.xsd document.xsd

tpl2sch.xsl



Our framework
Document

internal nodes (elements) which are tuples with a name, a type
and a set of children nodes;

external nodes (data) which contains only a string value;



Our framework
Template

Every element node contain a mandatory attribute which define if
the node is mandatory or optional in the document.



Our framework
Document and Template

A document is valid with respect to a template if and only if:

1 it is valid;

2 all document’s elements are also present in the template with
the same name and the same type;

3 all template’s elements with mandatory set has a
corresponding element in the document;

4 the children of enum, values and section elements of the
document are also children of the corresponding template’s
elements.



Our framework
Document update

Document update

xup ← TranslateToXQueryUpdate(up);
doc ← XQueryProcessor(doc, xup);

ValidateXSD(doc)

tpl ← FindAssociatedTemplate(doc);
sch ← TranslateTemplateToSchematron(tpl);

ValidateSCH(doc, sch) Reject updateAccept update
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Our framework
Template update language

Operation Documents unchanged Documents still valid
Insert an element 3 3/7/?

Insert an element with value 7 3
Insert data 3 3

Change a type 7 3/?
Rename an element 7 3

Change the mandatory 3 3/?
Delete a node 7 3
Replace data 7 3



Our framework
Template update

Template update

xup ← ToTemplateXQueryUpdate(up);
tpl ← XQueryProcessor(tpl, xup);

ValidateXSD(tpl)StatusOfDocuments(tpl,up)

foreach doc in GetAssociatedDocuments(tpl) do
SetValidity(doc, false);

done

sch ← TranslateTemplateToSchematron(tpl);
xup ← TranslateToDocumentXQueryUpdate(up);
foreach doc in GetAssociatedDocuments(tpl) do

doc ← XQueryProcessor(doc, xup);
if not ValidateWithW3CSchema(doc) then
SetValidity(doc, false)

else
SetValidity(doc,ValidateWithSchematron(doc, sch))

end
done

Reject updateAccept update
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Template update

xup ← ToTemplateXQueryUpdate(up);
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Our framework
Revision control support

Idea

Find a trade-off between two opposite approaches

1 conservative: restore the state before the template update,
losing the document update;

2 restore all the schema modifications but not the document
content;

3 restore only the document’s part affected by the template
update;

4 speculative: keep the last revision of the document even if it
is not valid;
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Our framework
Revision control support - Examples

Level 1: restore the state before the template update, loosing the
document update

1 As a deliberate act of vandalism a user deletes or rename large
part of a template;

2 Every document can only try to limit the damages, but can
not improve the document quality;



Our framework
Revision control support - Examples

Level 2: restore all the schema modifications but not the
document content

1 consider a car radio template;

2 someone rename the Audio section in Speaker system;

3 the semantic of the section is not changed, so every document
update is legit.

4 but all the other templates which describe consumer
electronics stuffs contain an Audio section;

5 it is better revert this update to uniform the template
structures;



Our framework
Revision control support - Examples

Level 3: restore only the document’s part affected by the template
update

1 consider a Notebook template which contains a Memory and
a HD sections;

2 an unskilled user rename the Memory section in Disk sizes;

3 The semantic of the section is changed;



Our framework
Revision control support - Examples

Level 4: keep the last revision of the document even if it is not
valid

1 someone add a new data Autofocus under the multi-values
Extra features in a camera template;

2 a useful information, but it is redundant since there is an
optional boolean field Auto focus in the section Lens system
yet.



The prototype
Current status

A web interface allowing users to:

easily find documents and templates by (possibly) partial
matches;

read a rendered version of templates and documents;

edit templates and documents in an interactive way;

search for invalid documents after a template update.



The prototype
Example

The calculator template and two valid calculator document



The prototype
Example

Add a mandatory element



The prototype
Example

Invalidate the documents



The prototype
Example

We can add the missing element



The prototype
Example

Documents are now valid again



The prototype
Example

We add a not mandatory single choice element . . .



The prototype
Example

. . . and its valid values



The prototype
Example

Documents are still valid



The prototype
Example

We can add the optional element to a document.



The prototype
Example

And all is still valid



The next steps

1 introduce a recommender system in order to rank wiki pages
and stimulate users to improve their content;

2 extend the recommender system to evaluate users’ work;

3 introduce a policy mechanism that allow wiki administrators
to define users’ access control, for example

only a user who edit more than 100 document can edit a
template;
only a user that has got an high rate can delete a template;

4 study and develop a more powerful update language;
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