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Abstract

This paper presents a sample translation addressing the diversity thgxis
learning object metadata standards. Specifically, the bidirectional ttiansia
between CanCore metadata and Weighted Object-Oriented RuleML, and is ac
complished using XSLT. The overall aim of these translators is to denatastrat
interoperability is not precluded by lack of consensus among groupedtég in
LOM, and that, in fact, a representation of these metadata in WOO RuleML has
additional benefits arising from Semantic Web tools.

1 Introduction

Metadata is an integral part of the next generation of theld\iide Web, the Seman-
tic Web [BLHLO1], and e-Learning is a major field of interestiwespect to both the
current web and its (envisioned) semantically-enhancedessor. A natural step for-
ward for e-Learning is to combine metadata and learningotbjt Os), the resources
required for online learning. This can only be successfuhdarge scale with a con-
sistent metadata framework: indexing guidelines must kebéished and adhered to.
The current XML-based standard, referred to as the Lea@injgct Metadata (LOM)
standard [IEEEOQ2], is not viewed as satisfactory by allriedéed parties. As a result,
numerous organizations worldwide have developed their gpatifications or simply
modified existing ones.

A Canadian attempt to address the perceived problems hakedksn a set of
recommendations known as CanCore [FFRO03], a simplified gtiléd subset of the
LOM standard aimed at promoting interoperability. Numerb® repositories (LORS)
are already being developed based (more or less) on thedeliges, the most local of
which is known as CanLOM or knowledgeAGORJt t p: / / wwwv. know edgeagor a.
coni. These Canada-wide LORs have been networked as part ofitt®oerce project
[http://wwv edusource. cal.

IknowledgeAGORA is actually an e-marketplace for LOs, bugit also be considered a repository.



The variation among LOM efforts undermines the usefulnés¢beinitiative as a
whole. No consensus has been reached (or is envisionedme#iduture) concerning
an optimal metadata specification. This means that LOs wilindexed in different
ways by different groups, and that large-scale consisteacyot be attained. But
interoperability is still possible: translation among tiigerse specifications aids in
reconciling these differences.

Direct translation between specifications (CanCore, DuBlre, uklomcore, etc.)
would require many translators, but an intermediate forvaatdrastically reduce this
number. Weighted Object-Oriented RuleML [Bol03], a shamdd markup language,
is particularly well suited for this role not only becauseitsfflexibility, but also be-
cause of the advantages which accompany representatioim witule base:

1. Support for weights, facilitating agent matching.
2. Access to various tools such as the Weighted-Tree Sitgiklgorithm [BBYO03].

3. Derivations, transformations, and other general ralated operations are pos-
sible in the same formalism.

As a neutral interchange format, Weighted Object-OrieRel&ML also facilitates the
translation of this metadata to (and between) various deenantic Web representa-
tions such as RDF, OWL and N3.

For this purpose, a bidirectional translation between @aa@uidelines and WOO
RuleML has been designed and implemented. The mapping iplearbut is well
within the expressive power of XSLT (XSL Transformation$)e language used for
the translation. The WOO RuleML versions of CanCore metadanstitute generic
reconstructions of non-generic markup, removing all dortpendent vocabulary
from the markup: hence their size increases. The mappingoeilletailed(section
2), followed by an in-depth explanation of each translatfuhctionality(section 3 and
section 4).

2 Mapping

The process of unifying WOO RuleML and CanCore was difficeitduse of several
noteworthy challenges: discrepancies, datatypes, atdess and weights.

2.1 Discrepancies

The version 1.9 CanCore guidelings {p: // www. cancore. ca/ docunents. ht i ]
obviously represent a lot of work, but some details are atilbiguous. For instance,
thei nt endedEndUser Rol e element is not indicated as being ordered, but its expla-
nation suggests otherwise: "Principal user(s) for whids tearning object was de-
signedmost dominant firstfemphasis added). Also, at one point in the guidelines, the
interactivityLevel elementis listed as a CanCore recommendation, but it is late
called redundant and thus to be avoided.

Of even greater concern, however, are discrepancies bet@aaCore and the
XML Schema [Fal01] referenced by LOM documents found at KedgeAGORA



[http://adlib. at habascau. ca/ catal og/ xm / LOW1p0/| om xsd]. For instance,
the “How Robots Work” LOM file ptt p: // ww. know edgeagora. conf det ai | s/
test. cf nPobj ect _i d=77168] is not even valid with respect to the indicated schema.
Granted, validity problems against evolving schemas dfiewt to prevent, but this

is not an isolated case: many of the LOM files examined werentitely valid. The
following examples are taken directly from CanCore guiuketi

<dur ati on>PT1H20M25S</ dur at i on>
<duration>

<string | anguage=en>between 20 and 25 m nutes</string>
</ duration>

The schema requires another duration element to be nesigdireng descriptions to
be within a description element:

<duration>
<dur at i on>PT1H20M25S</ dur at i on>
</ duration>
<dur ation>
<descri pti on>
<string language="en">between 20 and 25 mi nutes</string>
</ descripti on>
</duration>

Also, the schema defines, but does not currently use, thebutarg enumerations
listed in the guidelines. For example,

<aggregationLevel >
<sour ce>f oo</ sour ce>
<val ue>bar </ val ue>
</ aggregati onLevel >

is permissible, despite this explicit enumeration wittia schema:

<xs: si npl eType name="aggr egati onLevel Val ues" >
<xs:restriction base="xs:token">
<xs:enuneration value="1"/>
<Xs:enumeration val ue="2"/>
<xs:enumeration val ue="3"/>
<xs:enumeration val ue="4"/>
<[xs:restriction>
</ xs:sinpl eType>

In order to specify the mapping, plausible assumptions bdaktmade with respect
to these discrepancies, where helpful hints were obtaireed the Teleeducation NB
group.



2.2 Datatypes

All non-aggregate CanCore elements conform to a particdgatype. This informa-
tion survives the translation by taking advantage of tenpiny in WOO RuleML. The
mapping assumes the default type is “CharacterString’widch no type is specified
in WOO RuleML. For example, the CanCore elemedttranslates into an untyped
i nd(ividual constant) surrounded by a metarale) hamed “id":

<i d>971</i d>
=

<r n="id">
<i nd>971</i nd>
<l r>

Elements of the “LangString” datatype are equivalent to onmore elements of the
CharacterString datatype with a language explicitly idieat, so the language infor-
mation is maintained as a type in WOO RuleML with the indiatiCharacterStrings
being contained with a (com)plex:

<title>

<string | anguage="en">How Robots Work</string>

<string language="fr">Coment fonctionnent |es robots</string>
</title>

<~

<r n="title">
<pl ex>
<r n="language">
<ind type="en">How Robots Wrk</ind>
</ r>
<r n="|anguage">
<ind type="fr">Comment fonctionnent |es robots</ind>
<l r>
</ pl ex>
</ r>

The “DateTime” and “Duration” datatypes are similar andthres handled in a similar
fashion. Thelat e element is of type DateTime, whereas ttypi cal Lear ni ngTi me
element is of type Duration:

<dat e>
<dat eTi me>2002</ dat eTi me>
<descri ption>



</ description>
</ dat e>

—

<r n="date">
<pl ex>
<r n="dateTine">
<ind type="dateTi me" >2002</i nd>
</ r>
<r n="description">
<l r>
</ pl ex>
</ r>

and

<t ypi cal Lear ni ngTi ne>
<durati on>PT1H20M25S</ dur at i on>
<descri ption>

</description>
</typi cal Lear ni ngTi me>

<~

<r n="typical Learni ngTi ne">
<pl ex>
<r n="duration">
<ind type="duration">PT1H20M5S</ i nd>
<[>
<r n="description">
<l r>
</ pl ex>
<[>

As previously mentioned, the “Vocabulary” datatype is natrently enforced (though
it is implied), so no explicit type is used when translating¥OO RuleML.

Finally, some typing beyond CanCore recommendations isidied to maximize
the utility of the WOO RuleML representation. Specificalntity elements are
typed “vCard”;f or mat elements, “mimeType”; ansli ze elements, “nonNegativeln-
teger”. This additional expressivity could be useful fortaa applications, and is
enforced within the referenced schema (but not the guiegldocument).



2.3 Orderedness

Of the approximately sixty CanCore-recommended elementg the relative order of
multiple occurrences of the following elements is significecontri bute, entity,
| ocat i on, | ear ni ngResour ceType, i nt endedEndUser Rol e, t axon andkeywor d2.
Ordered elements could be represented in WOO RuleML in méfereht ways.
The method selected, however, is similar to how regular aralered CanCore ele-
ments are treated, resulting in a consistent overall mappan artificial container
metarole with the postfix_fist” is created, in which are found all instances of the
ordered element, each postfixed with an underscore folldwyeitis left-to-right (top
down) position. This explicit positionalizing maintairgetmeaningful order of these
elements. This particular strategy also facilitates wingjy since only metaroles can
be weighted.
For example, two instances of the ordered entity elementanslated as follows:

<entity>...l...</entity>
<entity>...2...</entity>

—

<r n="entitylist">
<pl ex>
<r n="entity.1">
<ind type="vCard">...1...</ind>
</ r>
<r n="entity2">
<ind type="vCard">...2...</ind>
<l r>
</ pl ex>
</ r>

24 Weights

A WOO RuleML version of a CanCore element can be assignedritapce relative
to its siblings, commonly referred to as “weight”. This iscamplished by assigning
a number between 0 and 1 to tiattribute of the role ) in WOO RuleML which
corresponds to the actual CanCore element. The mapping givequal weight to all
elements on a given level by default (except when order isifsignt), which can be
later adjusted based on user preferences, for examplecidates a lot of possibilities
in agent-matching applications.

In general, any given role’s weight (corresponding to a Gae@lement’s weight)
is equal to the reciprocal of the total number of childrerhefélement’s parent (in other
words, the number of siblings). For example, the two childoéthisdescri pti on
element each receive a weight of 1/2 = 0.5:

20nly keyword elements which are children of classificaticacpholder element are ordered.



<descri ption>
<string |anguage="en">A robot and a human being...</string>

<string language="fr">Un robot et un etre humain...</string>
</ description>

=
<r n="description" w="...">
<pl ex>
<r n="language" w="0.5">
<ind type="en">A robot and a human being...</ind>
<l r>
<r n="l anguage" w="0.5">
<ind type="fr">Un robot et un etre humin...</ind>
</ r>
</ pl ex>
<l r>

If the description were specified in three languages, thghtsiwould become 1/3 = 0.(3):

<descri ption>
<string language="en">A robot and a human being...</string>
<string language="fr">Un robot et un etre humain...</string>
<string language="es">Una robusteza y un humano...</string>
</ description>

=
<r n="description" w="...">
<pl ex>
<r n="l anguage" w="0.33333">
<ind type="en">A robot and a human being...</ind>
</ r>
<_r n="language" w="0.33333">
<ind type="fr">Un robot et un etre humain...</ind>
<[>
<r n="l anguage" w="0.33334">
<ind type="es">Una robusteza y un humano...</ind>
</ r>
</ pl ex>
<[ _r>

For ordered cases, the calculations are more complicatexrghi¥ for aggregate el-
ements (postfixed with_fist”) are based on the number of instances of the ordered
element. For example, forla f eCycl e element with 1 (unorderedjer si on and 2
(ordered)ontri but e elements, the weight faront ri but e_l i st would be equal to



the number contribute elements (2) multiplied by the basghtef 1/3 = 0.(3), yield-
ing 2 *0.(3) =0.(6):

<lifeCycle>
<version>...</version>
<contribute>. ..</contribute>
<contribute>. ..</contribute>
</lifeCycle>

—

<r n="lifeCycle" w="...">
<pl ex>
<r n="version" w="0.33333">...</r>
<r n="contributelist" w="0.66667">

<pl ex>
<r n="contribute 1" w="..."> ..</r>
<r n="contribute2" w="..."> ..</r>
</ pl ex>
<[>
</ pl ex>

<[ r>

The weights of individual instances of ordered elementsqtel to the reciprocal of
sum(1,..n) (wheren = number of siblings) multiplied by the element’s right&st
(bottom up) position. For example, since there aretent ri but e elements from the
previous example, the weight for the first is 1/sum(1,2) Fdosition) = 1/3 * 2 = 0.(6),
whereas the weight for the second is 1/sum(1,2) * (r-I posjt= 1/3 * 1 = 0.(3):

<r n="contributelist" w="0.66667">
<pl ex>
<r n="contribute1" w="0.66667">...</ r>
<r n="contribute2" w="0.33333">...</ >
</ pl ex>
<[ r>

If, however, anothecont ri but e element were added, the weights would all shift:

<lifeCycle>
<version> ... </version>
<contribute> ... </contribute>
<contribute> ... </contribute>
<contribute> ... </contribute>

</lifeCycle>

—



<r n="contribute_list" w="0.75">

<pl ex>
<r n="contribute 1" w="0.5"> ... </ r>
<r n="contribute2" w="0.33333"> ... </ r>
<r n="contribute2" w="0.16667"> ... </ _r>
</ pl ex>
<l r>

In this manner, the priority implicit within ordered elemsiis reinforced by assigning
equidistant weights to the roles.

3 Trandation from CanCoreto WOO RuleML

With the mapping established, the actual transformationazaur. A useful tool for
performing these transformations (and many other tasksato XML) is XMLSPY
[http://wmv al t ova. coml xm spy].

The language used, XML Stylesheet Language Transfornga{l8LT) [Cla99],
is based on templates which detail precisely how to handle sets encountered while
traversing an XML document structure. For example, theWaithg template matches
the document root, represented in XPath (as with traditifilegpaths) as “/":

<xsl:tenplate match="/">
<rul ebase>
<fact>
<_head>
<at onp
<_opr>
<rel >l onmx/rel >
</ _opr>
<xsl :appl y-tenpl at es/ >
</ at onp
</ _head>
</fact>
</rul ebase>
</xsl:tenpl at e>

This template indicates that the root is to be replaced byl @base element and its
(deeply-nested) children, where templates matching sutese nodes are activated by
the line<xsl : appl y-tenpl at es/ > . The result of this template being applied to the
abbreviated CanCore document

<l ok
</l onp

is the following deeply-nested WOO RuleML:



<rul ebase>
<fact>
<_head>
<at onp
<_0p|‘ >
<rel >l onx/rel >
</ _opr>

</ at onp
</ _head>
</fact>
</ rul ebase>

Templates can also be specified to match explicitly namedezi¢s:

<xsl:tenpl ate match="general ">
<r n="general" w="{1 div count(../*)}">
<pl ex>
<xsl : appl y-tenpl ates/ >
</ pl ex>
<[ x>
</xsl:tenpl at e>

In this case, thgener al element is transformed into a roletex with a weight of 1
divided by the number of its parent’s (..) children (/*). Bilne CanCore document

<l o>
<general >

</ general >
</l onp

expands to the following WOO RuleML:

<rul ebase>
<fact>
<_head>
<at onp
<_0p|‘ >
<rel >l onx/rel >
</ _opr >
<r n="general" w="1">
<pl ex>
</ pl ex>
<[ r>
</ at onp

10



</ _head>
</fact>
</rul ebase>

Based on such template matching, complex transformatioicklgy develop:

<l on»
<general >
<identifier>
<cat al og>URI </ cat al og>
<entry>http://www. robots. conk/entry>
<lidentifier>
<title>
<string language="en">How Robots Wrk</string>
</title>
<l anguage>en</ | anguage>
<keywor d>
<string | anguage="x-none" >Roboti cs</string>
</ keywor d>
<aggregationLevel >
<sour ce>LOW1. 0</ sour ce>
<val ue>3</val ue>
</ aggregationLevel >
</ general >

</l o>
—

<rul ebase>
<fact>
<_head>
<at onp
<_opr>
<rel >l onx/rel >
</ _opr>
<r n="general" w="...">
<pl ex>
<r n="identifier" w="0.2">
<pl ex>
<r n="catal og" w="0.5">
<i nd>URI </ i nd>
</ r>
<r n="entry" w="0.5">
<ind href="ww.robots.com'/>
<[ r>

11



</ pl ex>
<l r>
<r n="title" w="0.2">
<pl ex>
<_r n="language" w="1">
<ind type="en">How Robots Wrk</ind>
<l r>
</ pl ex>
<[>
<r n="l anguageOr None" w="0.2">
<ind type="en"/>

<l _r>
<r n="keyword" w="0.2">
<pl ex>

<r n="language" w="1">
<ind type="x-none">Roboti cs</ind>
<l r>
</ pl ex>
<[ r>
<r n="aggregationLevel " w="0.2">
<pl ex>
<r n="source" w="0.5">
<i nd>LOW1. 0</i nd>
<[ _r>
<r n="value" w="0.5">
<i nd>3</i nd>

<[ r>
</ pl ex>
<[ r>
</ pl ex>
<[ r>
</ at o>
</ _head>

</fact>
</rul ebase>

Note that in the above situation, the five children ofgbaeer al elementidentifier,
title,  anguageOr None, keywor d andaggr egati onLevel ) each have a weight of
1/5 = 0.2. Also note that this transformation is still higlaigbreviated: the CanCore
recommendation consists of 8 additional top-level elesméerhe transformation results
of an entire CanCore file are included in the appendix.

To ensure that the translated result is in valid WOO RuleMlvakdator from
Brown University htt p: // www. st g. br own. edu/ servi ce/ xn val i d] is used. Only
the following declaration need be added to the output:

<! DOCTYPE rul ebase

12



SYSTEM "ht t p: //www. rul ent . or g/ dt d/ 0. 85/ ur hornl og. dt d">

The increased complexity of this transformation from Caregdo WOO RuleML is a
disadvantage of this representation (caused by the uniitgref WOO RuleML), but
is more than offset by the advantages. For example, wholesL.€old be updated at
once using WOO RuleML rules (e.g. if a URL changes).

Another difficulty is the loss of namespace and XML Schemarimfation during
the translation to WOO RuleML, but this issue could be overean the future simply
by embedding these details within a rule label.

4 Trandation from WOO RuleML to CanCore

Translation of a WOO RuleML representation of LOM back to Care requires tem-
plates which perform the inverse of the previously discdgsenplates. For example,
the template

<xsl:tenplate match="/">
<l on»
<xsl:apply-tenpl ates select="//_r[ @="general "]"/>
<xsl:apply-tenplates select="// r[@="1ifeCycle’ ]1"/>
<xsl:apply-tenmpl ates select="//_r[@=" netaMetadata’]"/>
<xsl:apply-tenpl ates select="//_r[@="technical']"/>
<xsl:apply-tenpl ates select="//_r[ @="educational']"/>
<xsl:apply-tenplates select="//r[@="rights ]"/>
<xsl:apply-tenpl ates select="//_r[@="relation ]"/>
<xsl:apply-tenplates select="//_r[ @=" annotation']"/>
<xsl:apply-templ ates select="//_r[@=" classification]"/>
</l om»
</xsl:tenpl at e>

takes the WOO RuleML

<rul ebase>
<fact>
<_head>
<at onp
<_opr>
<rel >l onk/rel >
</ _opr>

</ at o>
</ _head>
</fact>
</rul ebase>

and condenses it into the following minimal CanCore file:

13



<l o>

</l o>

Similarly, thegener al element template

<xsl:tenpl ate match="/rul ebase/ fact/ _head/ atonl _r[ @="general ']">

<general >
<xsl : appl y-
<xsl : appl y-
<xsl : appl y-
<xsl : appl y-
<xsl : appl y-
<xsl : appl y-

</ general >

</xsl:tenpl at e>

tenpl at es
tenpl at es
tenpl at es
tenpl at es
tenpl ates
tenpl at es

select="plex/ r[@="identifier']"/>
select="plex/ r[@="title ]"/>

sel ect ="pl ex/ r[ @="| anguageOr None' | "/ >
sel ect ="pl ex/ _r[ @="description ]"/>

sel ect="pl ex/ _r[ @="keyword']"/>

sel ect ="pl ex/ _r[ @="aggregationLevel "]"/>

takes the WOO RuleML representation

<rul ebase>

<fact>

<_head>
<at onp
<_0p|‘ >
<rel >l onx/rel >
</ _opr>
<r n="general" w="1">
<pl ex>

</

pl ex>

<[ r>
</ at o>
</ _head>
</fact>
</rul ebase>

and reduces it to:

<l onp
<general >
</ general >
</l onp

Its quite evident that WOO RuleML relies rather heavily oe thse of attribute val-
ues, especiallyr 's n(ame) attribute, which usually corresponds to the eleraemtime.

14



XPath has a simple method of accessing attribute informatibe @character. For
example, the following template, matching only roles narfladguage”, creates a
st ri ng element with d anguage attribute equal to the value ohd’s t ype attribute:

<xsl:tenplate match="pl ex/ r[ @="1anguage’]">
<string | anguage="{i nd/ @ype}">
<xsl :val ue-of select="ind"/>
</string>
</xsl:tenpl at e>

Thus,

<r n="language" w="1">
<ind type="en">How Robots Wrk</ind>
<[>

becomes:
<string | anguage="en">How Robots Wrk</string>

As can be seen in the previous two examples, weights are lostgithe transforma-
tion from WOO RuleML back to a LOM file, because CanCore dodssupport such
functionality.

Again, these are relatively small examples. The full resafta detailed transfor-
mation are included in the appendix.

5 Conclusion

The translation between CanCore metadata and WOO RuleMlh#issbeen designed
and implemented is a step forward in achieving interopétgl the field of learning
object metadata, where standards all too often divergeairh®f this tool is to recon-
cile these differences using XSLT for inter-translationnéutral interchange language
greatly facilitates this process.

WOO RuleML is particularly well-suited for the role of inteediate format be-
cause of the potential related to representation withinebase. There are several dis-
advantages to take into consideration as well. First otlad resulting WOO RuleML
representation is verbose because of the language’s saiveture. This is unfortu-
nate, but almost unavoidable like in other OO represemdtinguages such as RDF.
Another issue encountered is the loss of namespace and a¢hfarmation, but this
can be resolved simply by using a rule label in a future rewisi

The current implementation of this bidirectional tranigiatis not flawless, but it
succeeds in its purpose quite well. First of all, the mappiagtill subject to de-
bate; it could be improved upon in the future, especiallydieg collaboration with
those involved in the CanCore standard. An “optimal” magpim difficult to en-
vision, especially considering the flexibility of WOO RuléMOptimization of the
code itself would also be worthwhile, especially with respi® the handling of or-
dered elements. The additional features of the upcomingTX&irsion 2.0 fitt p:

15



I waw. w3. or g/ TR/ xsl t 20] would be useful in this respect. Ideally, everyone would
someday agree on a single standard and adhere to it ungrobgliating such transla-
tions.

The problem is a large one, but this is a solid first step, asgythat additional
translations are specified between WOO RuleML and other L@Mdards. Currently,
no other inter-standard translators are known to exist @KL

The translation could also have been implemented in Pétlpf / / www. perl .
conj, which uses powerful regular expressions capable of amfilnctionality. How-
ever, Perl would treat the documents as unstructured texdpsie details implicitly
taken care of by XSLT would have to be expressly handled|tregun additional pro-
cessing. It would be interesting to compare the translatjmeds of Perl and XSLT.
However, since the aim of this project is to promote standatibn, the irony of ignor-
ing a W3C standard for its implementation would be inescapabl

There is a lot of work underway in the field of metadata, of WHi© metadata is
only a subset. Future work could be based on developmentiarea, and on those
of the Semantic Web as a whole. The progress of the Rule Mdriitiative is also
very important; new tools and rule applications will likglyove useful for metadata.
Several possible improvements have already been mentiboe@ven simple main-
tenance will also be required based on future versions of08emguidelines. Also,
an XML Schema specific to CanCore should be created in thefaeae, so that the
LOM from knowledgeAGORA is at least valid.
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Appendix

This appendix consists of four parts: The first part A.1 idelsl the original Can-
Core document. CanCore to WOO RuleML Translator and WOONRUuUl® CanCore
Translator are contained in the second part A.2 and the plairdA.3 respectively. The
fourth part A.4 comprises the final CanCore document.

A.1 Original CanCoreDocument [cancor e_r obot _exanpl e. xm ]

<lomxm ns="http://ltsc.ieee.org/xsd/ LOW1p0"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi: schemalLocation="http://ltsc.ieee.org/xsd/ LOW1p0
http://adlib. at habascau. ca/ cat al og/ xm / LOM/1p0/ | om xsd"
>
<general >
<identifier>
<cat al og>URI </ cat al og>
<entry>http:// ww. howst uf f works. coni robot . ht nx/entry>
</identifier>
<title>
<string | anguage="en">How Robots Work</string>

<string language="fr">Coment fonctionnent |es robots</string>

</title>

<l anguage>en</ | anguage>
<l anguage>f r </ | anguage>
<descri ption>

<string language="en">A robot and a human being ... </string>
<string language="fr">Un robot et un etre humain ... </string>
</ description>
<keywor d>
<string | anguage="x-none">Robot i cs</string>
</ keywor d>
<keywor d>
<string language="x-none">Artificial intelligence</string>
</ keywor d>
<keywor d>
<string | anguage="x-none">El ectroni c control </string>
</ keywor d>

<aggregationLevel >
<sour ce>LOW 1. 0</ sour ce>
<val ue>3</ val ue>
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</ aggregati onLevel >
</ general >
<lifeCycle>
<versi on>
<string language="en">limted edition</string>
<string language="fr">edition linitee</string>
</ version>
<contribute>
<rol e>
<sour ce>CanCore v1.9</source>
<val ue>Cont ent Provi der</val ue>
</role>
<entity>BEG N: vCard ORG HowStuf f Works. com END: vCard</entity>
<entity>BEG N. vCard ORG Answers.com END: vCard</entity>
<dat e>
<dat eTi me>2002</ dat eTi me>
<descri ption>
<string language="en">second quarter of 2002</string>
<string language="fr">l e deuxieme quart de 2002</string>
</ description>
</ dat e>
</contribute>
<contribute>
<rol e>
<sour ce>CanCor e v1.9</source>
<val ue>G aphi ¢ Desi gner </ val ue>
</rol e>
<entity>
BEGA N vCard ORG G aphi cDesi gnGuys. com END: vCard
<lentity>
<dat e>
<dat eTi me>2002</ dat eTi me>
<descri ption>
<string language="en">second quarter of 2002</string>
<string language="fr">l e deuxieme quart de 2002</string>
</ description>
</ dat e>
</contribute>
<contribute>
<dat e>
<dat eTi me>2010</ dat eTi me>
</ dat e>
</contribute>
<contri but e>
<dat e>
<dat eTi me>2011</ dat eTi me>
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</ date>
</contribute>
<contri but e>
<dat e>
<dat eTi me>2012</ dat eTi nme>
</ date>
</contribute>
</lifeCycle>
<met aMet adat a>
<identifier>
<cat al og>CanLOW/ cat al og>
<entry>77168</ entry>
<[identifier>
<contri but e>
<rol e>
<sour ce>CanCore v1.9</source>
<val ue>Creat or </ val ue>
</rol e>
<entity>BEG N vCard ORG CanLOM END: vCard</entity>
<entity>BEGA N: vCard ORG LOM END: vCard</entity>
<dat e>
<dat eTi me>2002</ dat eTi me>
<descri ption>
<string language="en">second quarter of 2002</string>
<string language="fr">l e deuxieme quart de 2002</string>
</ description>
</ dat e>
</contribute>
<contri but e>
<rol e>
<sour ce>LOW1. 0</ sour ce>
<val ue>val i dat or </ val ue>
<lrol e>
<entity>BEG N: VCARD\nVERSI ON: 3. 0\nN: Sri t h; FN: Mary
\NCRG: ; \nEND: VCARD\n
</entity>
<dat e>
<dat eTi me>2003- 11- 03</ dat eTi ne>
</ date>
</contribute>
<met adat aSchema>CanCor e v1. 9</ net adat aSchenma>
<met adat aSchema>LOW1. 0</ net adat aSchena>
<l anguage>en</ | anguage>
</ net aMet adat a>
<t echni cal >
<f or mat >HTM_</ f or mat >
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<f ormat >appl i cation/ zi p</for nat >
<si ze>430024</ si ze>
<l ocation>http://ww. howst uf f works. coni robot . ht nx/ | ocati on>
<l ocation>http://sdf 943892. onl i nehone. us/ robot </ | ocat i on>
<ot her Pl at f or nRequi r enent s>
<string | anguage="en">HARDWARE: |nternet-enabled PC or Mac
SOFTWARE: Net scape Navigator or Internet Explorer and enmil.
</string>
</ ot her Pl at f or rRequi r ement s>
<duration>
<dur ati on>PT1H20M25S</ dur at i on>
<descri ption>
<string | anguage="en">dependi ng on pl ayback speed
between 20 and 25 ni nutes
</string>
</description>
</ duration>
</technical >
<educat i onal >
<l ear ni ngResour ceType>
<sour ce>LOW1. 0</ sour ce>
<val ue>Exer ci se</ val ue>
</ | ear ni ngResour ceType>
<i nt endedEndUser Rol e>
<sour ce>CanCore vl1.9</source>
<val ue>Lear ner </ val ue>
</i nt endedEndUser Rol e>
<cont ext >
<sour ce>CanCore v1.9</source>
<val ue>El enentary G ade 8</val ue>
</ cont ext >
<typi cal AgeRange>
<string | anguage="x-none">18-25</stri ng>
</typi cal AgeRange>
<t ypi cal Lear ni ngTi ne>
<dur ati on>PT1H20M25S</ dur at i on>
<description>
<string language="en">For average students, this unit
may take one full day of class tine including a few
hours of homework. Advanced students may need only
a half-day in total
</string>
</ description>
</typi cal Lear ni ngTi me>
<l anguage>en</ | anguage>
</ educati onal >
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<rights>
<cost >
<sour ce>LOW1. 0</ sour ce>
<val ue>No</ val ue>
</ cost >
<copyri ght AndQ her Restrictions>
<sour ce>LOW1. 0</ sour ce>
<val ue>Yes</ val ue>
</ copyri ght AndQ her Restri cti ons>
<descri ption>
<string |l anguage="en">Some restrictions may apply.
Contact publisher for details.

</string>
</ description>
</rights>
<relation>
<ki nd>

<sour ce>LOW1. 0</ sour ce>
<val ue>ref erences</ val ue>
</ ki nd>
<resource>
<identifier>
<cat al og>l SSN</ cat al og>
<entry>1191- 8276</entry>
<lidentifier>
</resource>
</rel ation>
<annot ati on>
<entity>BEG N: VCARD\nVERS| ON: 3. 0\n Trenbl ay; Andr ea
\nFN: Andrea Trenbl ay\nEND: VCARD
</entity>
<dat e>
<dat eTi me>2003- 04</ dat eTi me>
</ dat e>
<descri ption>
<string | anguage="en">
| spent a nunber of hours |ooking over and review ng
the information provided on this site. | found that
the information provided would be hel pful to both
students and teachers. As an educator the activities
and | esson ideas were very appealing. Children would
be drawn in and would gain tremendous know edge about
the nervous systemby it.
</string>
</ descri ption>
</ annot at i on>
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<cl assification>
<pur pose>
<sour ce>CanCore v1.9</source>
<val ue>Di sci pl i ne</val ue>
</ pur pose>
<t axonPat h>
<sour ce>
<string | anguage="en">ERI C</stri ng>
</ source>
<t axon>
<id>971</id>
<entry>
<string language="en">Conput er Science</string>
<lentry>
</taxon>
<t axon>
<id>972</id>
<entry>
<string | anguage="en">Conput ers</string>
</entry>
</taxon>
<t axon>
<i d>973</id>
<entry>
<string | anguage="en">I nternet</string>
</entry>
</t axon>
<t axon>
<i d>974</i d>
<entry>
<string | anguage="en">Applied Sciences</string>
</entry>
</taxon>
<t axon>
<i d>975</i d>
<entry>
<string | anguage="en">Technol ogy</ string>
</entry>
</taxon>
</t axonPat h>
<keywor d>
<string | anguage="en">educational technol ogy</string>
</ keywor d>
<keywor d>
<string language="en">conputer based instruction</string>
</ keywor d>
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<keywor d>
<string language="en">conputer</string>
</ keywor d>
<keywor d>
<string | anguage="en">i nstruction</string>
</ keywor d>

</classification>
<cl assification>

<pur pose>
<sour ce>CanCor e v1.9</source>
<val ue>Pedagogi cType</ val ue>
</ pur pose>
<t axonPat h>
<sour ce>
<string | anguage="en">CanCore v1.9</string>
</ source>
<t axon>
<entry>
<string | anguage="en">Lesson</string>
</entry>
</taxon>
</t axonPat h>

</classification>

</l o>

A.2 CancoretoWOO RuleML Trandator [cancor e2woor ul em xsl t]

<?xm

version="1.0"?>

<xsl :styl esheet version="1.0"

xmns: lom="http://ltsc.ieee.org/xsd/ LOW1p0"

xm ns: xsl ="http:// ww.w3. or g/ 1999/ XSL/ Tr ansf or ni
excl ude-resul t-prefixes="1on

>

<xsl:output method="xm" indent="yes"/>

<I-

bug: 0.06666... becomes 0.6667 using XSLT' s format-nunber ()
with the follow ng format string:
<xsl:variabl e name="WEl GHT_FORMAT" sel ect ="" Q. #####' " >

so, rounded manual |y using round(10000*x) div 100000

<lI--

currently, use apply-tenplates to force order to be consistent
for unordered el enents

e.qg. identifier/catalog before identifier/entry (this isn't
necessary and can easily be changed in the future by deleting
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-->

select attributes ... would permt nerging of many different
t enpl at es)

<l--

-->

currently, namespace and xm schenma information is |ost when
translating to WOO Rul eM. this coul d be avoided by supplying a
rule | abe

<l--

-->

any given role’'s weight (corresponding to a CanCore el enent’s

wei ght) is conmputed by dividing 1 by the total nunber of siblings
on that level (the parent’s children)

e.g. if lomhas 1 of each of the 9 different basic aggregate

el enents (general, lifeCycle, etc.), then the weight of each of
those children is 1/9 = 0.(1)

(this is different for ordered elements - see the conments before
the ordered tenplate for details)

<xsl:tenplate match="/">

<rul ebase>
<fact>
<_head>
<atonp
<_opr>
<rel >l onk/rel >
</ _opr>
<xsl :appl y-tenpl at es/ >
</ at om»
</ _head>
</fact>
</rul ebase>

</xsl:tenpl ate>

<lI--

mat ches all top-level aggregate el enments
general (1)

lifeCycle (2)

met aMet adat a ( 3)

technical (4)

educational (5)

rights (6)

relation (7)

annotation (8)

classification (9)

-
<xsl:tenplate match="/1om|onf *">
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<r n="{name(.)}" w="{round(100000*(1 div count(../*))) div 100000}">
<pl ex>
<xsl : appl y-tenpl at es/ >
</ pl ex>
</ r>
</xsl:tenpl ate>
<l--
mat ches
general /identifier (1.1)
met aMet adat a/identifier (3.1)
relation/resource/identifier (7.2.1)
-->
<xsl:tenplate match="lomidentifier">
<r n="identifier" w="{round(100000*(1 div count(../*))) div 100000}">
<pl ex>
<xsl:apply-tenpl ates sel ect="lomcatal og"/>
<xsl:apply-tenpl ates select="lomentry"/>

</ pl ex>
<[>
</xsl:tenplate>
<l--
mat ches
gener al / aggregati onLevel (1.8)
[/contribute/role (2.3.1, 3.2.1)
educational / context (5.6)
rights/cost (6.1)
rights/copyright AndQ herRestrictions (6.2)
relation/kind (7.1)
classification/purpose (9.1)
-->
<xsl:tenplate match="1om aggregati onLevel | lomrole | |omcontext
[ omcost | |omcopyright AndQ herRestrictions | lomkind | |om purpose”>
<r n="{name(.)}" w="{round(100000*(1 div count(../*))) div 100000}">
<pl ex>
<xsl :appl y-tenpl ates sel ect="1 om source"/>
<xsl:apply-tenpl ates sel ect="Iomval ue"/>
</ pl ex>
<l r>
</ xsl:tenpl at e>
<l--
note that all source elements are of type CharacterString, except
that fromclassification/taxonPath/source

-->
<l --

note that all entry elenments are of type CharacterString, except
that fromclassification/taxonPath/taxon/entry
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<lI--
mat ches el ements of type LangString
general /title (1.2)
[/description (1.4, 2.3.3.2, 3.2.3.2, 4.7.2, 5.9.2, 8.2.2, 8.3)
general / keyword (1.5) [except classification/keyword]
l'ifeCyclelversion (2.1)
t echni cal / ot her Pl at f or rRequi renment s (4. 6)
educat i onal / t ypi cal AgeRange (5.7)
classification/taxonPath/source (9.2.1)
classification/taxonPath/taxon/entry (4.2.2.2)
-->
<xsl:tenplate match="lomtitle | lomdescription |
[lomlom|omgeneral/l omkeyword | |omversion |
| om ot her Pl at f or mRequi rements | | omtypical AgeRange |
| omclassification/lomtaxonPath/lom source
I omclassification/lomtaxonPath/lomtaxon/lomentry">
<r n="{name(.)}" w="{round(100000*(1 div count(../*))) div 100000}">
<pl ex>
<xsl :apply-tenpl ates/ >
</ pl ex>
<l r>
</xsl:tenplate>

<l--

mat ches

all strings found in elements of type LangString
-->
<xsl:tenplate match="lomstring">

<r n="language" w="{round(100000*(1 div count(../*))) div 100000}">

<ind type="{@anguage}"><xsl : val ue-of select="."/></ind>

</ r>
</xsl:tenpl ate>
<lI--

mat ches el enents of type CharacterString

[lidentifier/catalog (1.1.1, 3.1.1, 7.2.1.1)

/I'source [except classification/taxonPath/source]

//val ue

met aMet adat a/ net adat aSchema (3. 3)

classification/taxonPath/taxon/id (9.2.2.1)
-->
<xsl:tenplate match="lomcatal og | |omsource | |omvalue

| om net adat aSchenma | |omid">

<r n="{name(.)}" w="{round(100000*(1 div count(../*))) div 100000}">

<i nd><xsl : val ue-of select="."/></ind>
<[ r>
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</ xsl:tenplate>

<l--
mat ches
[lidentifier/entry (1.1.2, 3.1.2, 7.2.1.2)
[except classification/taxonPath/taxon/entry]
-->
<xsl:tenplate match="lomentry">
<r n="entry" w="{round(100000*(1 div count(../*))) div 100000}">
<l--
if catalog is URI, URL, URN or PURL, enbed
text in href attribute of ind
-->
<xsl : choose>
<xsl:when test="../lomcatalog = "URI' or ../lomcatalog ="' URL
or ../lomcatalog = "URN or ../lomcatalog = ' PURL'">
<ind href="{.}"/>
</ xsl : when>
<xsl : ot herwi se>
<i nd><xsl : val ue-of select="."/></ind>
</ xsl : ot herw se>
</ xsl: choose>

<l r>
</xsl:tenpl ate>
<l--
mat ches
general /| anguage (1.3)
met aMet adat a/ | anguage (3. 4)
educational /| anguage (5. 11)
-->
<xsl:tenplate match="1om | anguage">
<l--
| anguage el ements in general can also contain "none"
though not in netaMetadata
-->
<xsl : choose>

<xsl:when test="name(..) = 'general’ ">
<r n="l anguageQOr None"
w="{round(100000*(1 div count(../*))) div 100000}">
<ind type="{.}"/>
<[ _r>
</ xsl : when>
<xsl : ot herwi se>
<r n="l anguage"
w="{round(100000*(1 div count(../*))) div 100000}">
<ind type="{.}"/>
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</ X

< --

<l r>
</ xsl : ot herw se>
</ xsl : choose>
sl:tenplate>

general tenplate for all ordered el enents -->

<I--

wei ghts for aggregate el ements (postfixed with "_list") are based

on nunber of occurences of ordered el enent

e.g. if lifeCycle has 1 version and 2 contribute elenents, then the
role contributelist would have weight 0.(6), which is equal to the
nunber of occurrences of contribute nultiplied by the default weight:
2*0.(3) =0.(6)

-->
<l--

-->

the priority inmplicit with ordered elenents is given nore substance
by assigning equidistant weights to the roles

i.e. n=(number of ordered elenments), w= (weights for each el enent,
ordered left to right):

n=1 w=1.0
n=2,W= -(6), 0.(3)
n =3, = 0.4(9), 0.(3), 0.1(6)

this is achieved by dividing 1 by sun(1,...,n) where n is the nunber
of ordered elements and then nmultiplying this by the right to left
position of the |eaves

e.g. 3 ordered |location elements, so sunm(l,...,3) is 1+2+3 = 6
Dividing 1 by this nunmber results in 0.1(6).

This is the "base weight" which is then multiplied by the position
nunber, shown bel ow:

/
3

\
1

0
I\
|
2
So, fromleft toright, the first elenent has a wei ght of
3* 0.1(6) = 0.4(9), the second el enent has a wei ght of
2 * 0.1(6) =0.(3), and the last elenment has a weight of 0.1(6)

<l --

mat ches first child of:
lifeCyclel/contribute (2.3)
met alVet adat a/ contribute (3.2)
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[lentity (2.3.2,3.2.2) [except annotation/entity (8.1)]

technical /1 ocation (4.3)

educat i onal /| ear ni ngResour ceType (5. 2)

educational /i nt endedEndUser Rol e (5. 5)

classification/taxonPath/taxon (9.2.2)

classification/keyword (9.4) [but not general /keyword (1.8)]
-->

<xsl:tenplate match="lomcontribute[1] | lomentity[1] |
lomlocation[1] | |omlearningResourceType[1]
| omintendedEndUser Rol e[ 1] | | omtaxon[1]

[lomlontlomclassification/lomkeyword[1]">
<xsl:variabl e name="si blings_count"
sel ect ="count (parent::node()/child::*[name()=nane(current())])"/>
<xsl :variabl e name="base_wei ght"
select="1 div ($siblings_count * ($siblingscount + 1) div 2)"/>

<I-- this is the first element, so set up the container role -->

<r n="{concat (nane(), ' list’)}"
w="{round( 100000 * (1 div count(../*) * $siblings_count)) div 100000}">
<pl ex>

<r n="{concat (nane(), '-1')}"
w="{round( 100000 * ($siblings_count * $hase weight)) div 100000}">
<xsl : choose>
<xsl:when test="name()="contribute ">
<pl ex>
<xsl:apply-tenplates select="lomrole"/>
<xsl:apply-tenplates select="lomentity"/>
<xsl:apply-tenpl ates sel ect="1omdate"/>

</ pl ex>
</ xsl : when>
<xsl:when test="nane()="entity ">

<ind type="vCard"><xsl:val ue-of select="."/></ind>
</ xsl : when>

<xsl:when test="nane()="location ">
<ind href="{.}"/>
</ xsl : when>
<xsl:when test="name()="Iearni ngResour ceType
or nane()="intendedEndUser Rol &' " >
<pl ex>
<xsl :apply-tenpl ates sel ect="|om source"/>
<xsl :apply-tenpl ates select="1omval ue"/>
</ pl ex>
</ xsl : when>
<xsl:when test="nane()="taxon ">
<pl ex>
<xsl :apply-tenpl ates select="lomid"/>
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<xsl:apply-tenpl ates select="lomentry"/>
</ pl ex>
</ xsl : when>
<xsl:when test="nane()="keyword ">
<pl ex>
<xsl : appl y-tenpl ates select="lomstring"/>
</ pl ex>
</ xsl : when>
<xsl : ot herwi se/ >
</ xsl : choose>
<l r>
<I-- for all subsequent elenents -->
<xsl:for-each select="follow ng-sibling::*[name()=nane(current())]">
<r n="{concat (nanme(), ', position() + 1)}"
w="{round(100000 * ((last() - position() + 1)
* $base wei ght)) div 100000}">
<xsl : choose>
<xsl:when test="nane()="contribute' ">
<pl ex>
<xsl:apply-tenplates select="lomrole"/>
<xsl:apply-tenplates select="lomentity"/>
<xsl : appl y-tenpl ates sel ect="1omdate"/>
</ pl ex>
</ xsl : when>
<xsl:when test="name()="entity ">
<ind type="vCard"><xsl:val ue-of select="."/></ind>
</ xsl : when>
<xsl:when test="nane()="1ocation ">
<ind href="{ }"/>
</ xsl : when>
<xsl :when test="nane()="1earni ngResour ceType
or name()="intendedEndUser Rol ¢’ ">
<pl ex>
<xsl:apply-tenpl ates sel ect="lom source"/>
<xsl :appl y-tenpl ates sel ect="1omval ue"/>
</ pl ex>
</ xsl : when>
<xsl:when test="nane()="taxon ">
<pl ex>
<xsl:apply-tenpl ates select="lomid"/>
<xsl:apply-tenpl ates select="lomentry"/>
</ pl ex>
</ xsl : when>
<xsl:when test="nane()="keyword ">
<pl ex>
<xsl :apply-tenpl ates select="lomstring"/>

30



</ pl ex>
</ xsl : when>
<xsl : ot herwi se/ >
</ xsl : choose>
<l r>
</xsl:for-each>
</ pl ex>
</ r>
</xsl:tenpl ate>

<l--
do nothing because the first instance of this elenent
| ooks ahead and handl es all others

-->

<l--
(this tenplate pattern is less specific and thus of
lower priority, so the other tenplate is matched first)

-->

<xsl:tenplate match="lomcontribute | lomentity | lomlocation |
[ om | ear ni ngResour ceType | | omintendedEndUserRole | lomtaxon |
| om keyword"/ >

<l--
mat ches:
annotation/entity (8.1) [not ordered as it is el sewhere]
>
<xsl:tenplate match="1omannotation/lomentity">
<r n="entity" w="{round(100000*(1 div count(../*))) div 100000}">
<ind type="vCard"><xsl:val ue-of select="."/></ind>
<[>
</xsl:tenplate>
<l--
mat ches el enents of type dateTine:
l'ifeCyclel/contribute/date (2.3.3)
met aMet adat a/ contri bute/ date (3.2.3)
annot ation/date (8.2)
-->
<xsl:tenplate match="|om date">
<r n="{name(.)}" w="{round(100000*(1 div count(../*))) div 100000}">
<pl ex>
<xsl :appl y-tenpl ates sel ect="1om dateTi ne"/>
<xsl:apply-tenpl ates sel ect="1om description"/>
</ pl ex>
<l r>
</ xsl:tenplate>
<l--
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mat ches el enents of type duration
technical /duration (4.7)
educational / t ypi cal Learni ngTi me (5.9)
-->
<xsl:tenplate match="lomduration | |omtypical LearningTine">
<r n="{name(.)}" w="{round(100000*(1 div count(../*))) div 100000}">
<pl ex>
<xsl:apply-tenpl ates select="Iomduration"/>
<xsl :appl y-tenpl ates sel ect="1 om description"/>
</ pl ex>
<l r>
</xsl:tenplate>

<l--
mat ches
l'ifeCyclelcontribute/date/ dateTime (2.3.3.1)
met aMet adat a/ contri but e/ dat e/ dateTine (3.2.3.1)
annot ati on/ dat e/ dateTi ne (8.2.1)
techni cal /duration/duration (4.7.1)
educational / typi cal Lear ni ngTi me/ duration (5.9.1)
>
<xsl:tenplate match="lomdateTime | |omduration/lomduration
| om typi cal Lear ni ngTi me/ | om duration">
<r n="{name(.)}" w="{round(100000*(1 div count(../*))) div 100000}">
<ind type="{nanme(.) }"><xsl:val ue-of select="."/></ind>
</ r>
</xsl:tenpl ate>

<I--
mat ches el ements of type ni meType
technical /format (4.1)
>
<xsl:tenmplate match="lomfornat">
<r n="format" w="{round(100000*(1 div count(../*))) div 100000}">
<ind type="ni meType"><xsl :val ue-of select="."/></ind>
</ r>
</xsl:tenpl ate>
<l--
mat ches el ements of type nonNegati vel nt eger
techni cal /size (4.2)
-->
<xsl:tenplate match="1om si ze">
<r n="size" w="{round(100000*(1 div count(../*))) div 100000}">
<ind type="nonNegati vel nt eger"><xsl:val ue-of select="."/></ind>
<[>
</xsl:tenpl ate>
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<lI--
mat ches
relation/resource (7.2)
-->
<xsl:tenplate match="|omresource">
<r n="resource" w="{round(100000*(1 div count(../*))) div 100000}">
<pl ex>
<xsl : appl y-tenpl ates/ >
</ pl ex>
<l r>
</xsl:tenplate>

<l--
mat ches
classification/taxonPath (9.2)
-->
<xsl:tenpl ate match="lomtaxonPath" >
<r n="taxonPath" w="{round(100000*(1 div count(../*))) div 100000}">
<pl ex>
<xsl :apply-tenpl ates sel ect="1om source"/>
<xsl:apply-tenpl ates sel ect="Iomtaxon"/>
</ pl ex>
<l r>
</xsl:tenplate>
</ xsl:styl esheet >

A.3 WOO RuleML toCanCoreTrandator [woor ul em 2cancore. xsl t]

<?xnm version="1.0"?>
<xsl : styl esheet version="1.0"
xm ns: xsl="http:// ww.w3. org/ 1999/ XSL/ Tr ansf or ni
>
<xsl:output method="xm" indent="yes"/>
<l--
i ssues:
hard-coded handling of ordered el enents
rei ncorporate nanespace and schema info fromrule |abel?
-->
<xsl:tenpl ate match="/rul ebase">
<l onp
<xsl:apply-tenpl ates select="//_r[@="general']"/>
<xsl:apply-tenpl ates select="//r[@="lifeCycle’ ]"/>
<xsl:apply-tenplates select="//_r[@=" netaMetadata']"/>
<xsl:apply-tenplates select="//_r[@="technical’']"/>
<xsl; apply-tenpl ates select="//_r[ @="educational']"/>
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<xsl:apply-tenplates select="// r[@="rights']"/>
<xsl:apply-tenplates select="//r[@="relation ]"/>
<xsl :apply-tenpl ates select="//_r[@="annotation']"/>
<xsl:apply-tenplates select="//_r[@="classification]"/>
</l onp
</xsl:tenpl ate>
<xsl:tenplate match="/rul ebase/ fact/ _head/at om _r[ @="general ']">
<general >
<xsl :apply-tenpl ates select="plex/ r{@="identifier']"/>
<xsl:apply-tenplates select="plex/ r[@="title ]"/>
<xsl: appl y-tenpl ates sel ect="plex/ r[ @="1anguageCr None’']"/>
<xsl : appl y-tenpl ates sel ect="plex/ r[ @="description]"/>
<xsl: apply-tenpl ates sel ect="pl ex/ or[ @="keyword ]"/>
<xsl :appl y-tenpl ates sel ect="pl ex/ _r[ @="aggr egati onLevel " ]"/>
</ general >
</xsl:tenpl ate>
<xsl:tenplate match="/rul ebase/fact/ _head/atom r[@="1ifeCycle’]">
<lifeCycle>
<xsl:apply-tenpl ates sel ect="plex/ r[@="version]"/>
<xsl:apply-tenplates select="plex/ r[@="contributelist’]"/>
</lifeCycle>
</xsl:tenpl ate>
<xsl:tenplate match="/rul ebase/ fact/ _head/ at oml _r[ @=" et aMet adata’']">
<net aMet adat a>
<xsl:apply-tenplates select="plex/ r{@="identifier ]"/>
<xsl:apply-tenplates select="plex/ r[@="contributelist’']"/>
<xsl:apply-tenpl ates sel ect="pl ex/ _r[ @="net adat aSchena’ ]"/>
<xsl: appl y-tenpl ates sel ect="plex/ r[ @="1anguage’']"/>
</ met aMet adat a>
</xsl:tenplate>
<xsl:tenplate match="/rul ebase/fact/ _head/atom r[ @="technical']">
<t echni cal >
<xsl:apply-tenplates select="plex/ r[@="format']"/>
<xsl:apply-tenplates select="plex/ r[@="size']"/>
<xsl :apply-tenpl ates select="plex/ r[@="locationlist']"/>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="otherPl at f or nRequi renents’]"/>
<xsl:apply-tenplates select="plex/ r[@= duration ]"/>
</technical >
</ xsl:tenplate>
<xsl:tenplate match="/rul ebase/ fact/ head/ at om _r[ @="educational']">
<educati onal >
<xsl:apply-tenpl ates sel ect="plex/ r[ @="1earni ngResourceTypelist']"/>
<xsl:apply-tenplates select="plex/ r[ @="intendedEndUserRol elist']"/>
<xsl: apply-tenpl ates sel ect="plex/ r[@='"context’]"/>
<xsl:appl y-tenpl ates sel ect="plex/ _r[ @="typi cal AgeRange’' ]"/>
<xsl :appl y-tenpl ates sel ect="plex/ r[ @="typical LearningTinme']"/>
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<xsl: appl y-tenpl ates sel ect="plex/ r[ @="1anguage’']"/>
</ educational >
</xsl:tenpl ate>
<xsl:tenpl ate match="/rul ebase/fact/ _head/atom r[@="rights ]">
<rights>
<xsl:appl y-tenpl ates select="plex/ r[@="cost’]"/>
<xsl: appl y-tenpl ates sel ect="pl ex/ or[ @='copyri ght AndQ herRestrictions']"/>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="description]"/>
</rights>
</xsl:tenpl ate>
<xsl:tenpl ate match="/rul ebase/fact/ _head/atom r[@="relation ]">
<rel ation>
<xsl:apply-tenpl ates select="plex/ r[@="kind ]"/>
<xsl:apply-tenpl ates sel ect="plex/ r[@="resource’]"/>
</rel ation>
</xsl:tenpl ate>
<xsl:tenpl ate match="/rul ebase/ fact/ _head/ at om _r[ @="annotation']">
<annot ati on>
<xsl:apply-tenplates select="plex/ r[@="entity']"/>
<xsl:apply-tenpl ates select="plex/ r[@="date']"/>
<xsl:apply-tenplates sel ect="plex/ r[@= description]"/>
</annot ati on>
</xsl:tenplate>
<xsl:tenplate match="/rul ebase/ fact/ _head/atom r[ @="classification]">
<cl assi fication>
<xsl:apply-tenpl ates sel ect="pl ex/ r[ @="purpose']"/>
<xsl:apply-tenplates select="plex/ r[@= taxonPath']"/>
<xsl:appl y-tenpl ates sel ect="plex/ r[ @="keyword.list']"/>
</classification>
</xsl:tenpl ate>
<xsl:tenplate match="plex/ r[@="identifier' ]">
<identifier>
<xsl:apply-tenpl ates select="plex/ r[@="catalog']"/>
<xsl:apply-tenplates select="plex/ r[@="entry' ]"/>
<lidentifier>
</xsl:tenplate>
<xsl:tenmplate match="plex/ r[@="title ]">
<title>
<xsl: appl y-tenpl ates sel ect="plex/ r[ @="1anguage’']"/>
</title>
</xsl:tenpl ate>
<xsl:tenplate match="pl ex/ r[ @="Ianguage']">
<xsl : choose>
<xsl:when test="ind[ @ype='1anguageCr None'] |
i nd[ @ype='1anguage’]">
<l anguage>
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<xsl :val ue-of select="ind"/>
</l anguage>
</ xsl : when>
<xsl : ot her wi se>
<string | anguage="{i nd/ @ype}">
<xsl :val ue-of select="ind"/>
</string>
</ xsl:otherw se>
</ xsl : choose>
</xsl:tenpl ate>
<xsl:tenpl ate match="pl ex/ or[ @="1anguageCr None'] |
r[@="netaMetadata’ ]/ plex/ r[ @="|anguage’ ]
[ @="educational "]/plex/ r[@="1anguage']">
<l anguage>
<xsl :val ue-of select="ind/ @ype"/>
</ | anguage>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @="description ]">
<descri ption>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="1anguage’]"/>
</ description>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @=" keyword']">
<keywor d>
<xsl:apply-tenpl ates sel ect="plex/ r[@="1anguage’]"/>
</ keywor d>
</xsl:tenpl ate>
<xsl:tenpl ate match="pl ex/ r[ @="aggregationLevel ']">
<aggregationLevel >
<xsl:apply-tenpl ates sel ect="plex/ r[ @="source']"/>
<xsl:apply-tenpl ates sel ect="plex/ r[@="value']"/>
</ aggregationLevel >
</xsl:tenplate>
<xsl:tenplate match="plex/ r[ @="version']">
<versi on>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="1anguage’]"/>
</ version>
</xsl:tenpl ate>
<xsl:tenplate match=" plex/ r[@="contributelist']">
<xsl:apply-tenpl ates select="plex/ r[@="contributel']"/>
<xsl:apply-tenpl ates sel ect="plex/ r[@="contribute 2 ]"/>
<xsl:apply-tenpl ates select="plex/ r[@="contribute 3 ]"/>
<xsl:apply-tenpl ates select="plex/ r[@=contributed ]"/>
<xsl:apply-tenpl ates select="plex/ r[@="contribute5 ]"/>
</xsl:tenpl ate>
<xsl:tenplate match=" _r[@="entitylist']">
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<xsl:apply-tenplates select="plex/ r[@="entity 1']"/>
<xsl:apply-tenplates select="plex/ r[@="entity 2']"/>
</xsl:tenpl ate>

<xsl:tenmplate match="_r[@="contribute1']">
<contri but e>
<xsl:apply-tenplates select="plex/ r[@="role ]"/>
<xsl:apply-tenpl ates select="plex/ r[@="entitylist']"/>
<xsl:apply-tenpl ates select="plex/ r[@="date']"/>
</contribute>
</xsl:tenpl ate>
<xsl:tenplate match="_r[@="contribute 2 ]">
<contri but e>
<xsl:apply-tenpl ates select="plex/ r[@="role’]"/>
<xsl:apply-tenplates select="plex/ r[@="entitylist']"/>
<xsl:apply-templ ates select="plex/ r[@="date']"/>
</contribute>
</ xsl:tenpl ate>
<xsl:template match="_r[@="contribute 3 ]">
<contribute>
<xsl:apply-tenmplates select="plex/ r[@="role ]"/>
<xsl:apply-tenpl ates select="plex/ r[@="entity_list']"/>
<xsl:apply-tenpl ates select="plex/ r[@="date' ]"/>
</contribute>
</xsl:tenplate>
<xsl:tenplate match="_r[ @="contribute 4’ ]">
<contribute>
<xsl:apply-tenpl ates select="plex/ r[@="role ]"/>
<xsl:apply-tenpl ates select="plex/ r[@="entity_list']"/>
<xsl:apply-tenpl ates select="plex/ r[@="date']"/>
</contribute>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @="contribute5 ]">
<contri but e>
<xsl:apply-tenplates select="plex/ r[@="role ]"/>
<xsl:apply-tenplates select="plex/ r[@="entitylist']"/>
<xsl:apply-templ ates sel ect="plex/ r[@="date']"/>
</contribute>
</xsl:tenpl ate>
<xsl:template match="_r[@="location 1 ]">

<l ocation>
<xsl : val ue-of select="ind/ @ref"/>
</l ocation>

</xsl:tenpl at e>
<xsl:template match="_r[@="location2 ]">
<l ocation>
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<xsl :val ue-of select="ind/ @ref"/>
</l ocation>
</xsl:tenpl at e>
<xsl:tenplate match="_r[@="entity 1']">
<entity>
<xsl:apply-tenpl ates select="ind[ @ype="vCard ]"/>
<lentity>
</xsl:tenpl ate>
<xsl:tenplate match="r[@="entity 2']">
<entity>
<xsl:apply-tenpl ates select="ind[ @ype="vCard ]"/>
<lentity>
</xsl:tenpl ate>
<xsl:tenplate match="_r[@="entity’ ]">
<entity>
<xsl:apply-tenpl ates select="ind] @ype='vCard']"/>
</entity>
</xsl:tenpl ate>

<xsl:tenplate match="_r[@="id ]">
<id>
<xsl :val ue-of select="ind"/>
</lid>
</xsl:tenpl ate>
<xsl:tenpl ate match="pl ex/ r[ @="net adat aSchema']" >
<net adat aSchena>
<xsl :val ue-of select="ind"/>
</ met adat aSchema>
</ xsl:tenpl ate>
<xsl:tenplate match="plex/ r[@="format']">
<f or mat >
<xsl :val ue-of select="ind"/>
</ format >
</ xsl:tenplate>
<xsl:tenplate match="plex/ r[@="size']">
<si ze>
<xsl :val ue-of select="ind"/>
</size>
</xsl:tenpl ate>
<xsl:tenplate match="plex/ r[ @="1ocationlist’]">
<xsl :apply-tenpl ates select="plex/ r[@="location1]"/>
<xsl:apply-tenpl ates select="plex/ r[@="1ocation2']"/>
</xsl:tenpl ate>
<xsl:tenplate match="pl ex/ or[ @="ot her Pl at f or rRequi renents’' ] ">
<ot her Pl at f or nRequi r ement s>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="1anguage’]"/>
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</ ot her Pl at f or rRequi r ement s>
</ xsl:tenpl ate>
<xsl:tenplate match="plex/ r[ @="duration]">
<duration>
<xsl:if test="plex/_r/@= duration ">
<dur ation>
<xsl :val ue-of select="plex/ r/ind"/>
</duration>
</xsl:if>
<xsl :val ue-of select="ind"/>
<xsl : appl y-tenpl ates sel ect="plex/ r[ @="description]"/>
</ duration>
</xsl:tenpl ate>
<xsl:tenmplate match="plex/ r[ @=dateTine']">
<xsl :val ue-of select="ind"/>
</xsl:tenpl ate>
<xsl:tenpl ate match="pl ex/ or[ @="1earni ngResourceTypelist’']">
<xsl:apply-tenpl ates sel ect="plex/ r[ @="1earni ngResourceType_1']"/>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="1earni ngResourceType 2']"/>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="1earni ngResourceType 3']1"/>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @="Iearni ngResour ceType_1']">
<l ear ni ngResour ceType>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="source’']"/>
<xsl:apply-tenpl ates select="plex/ r[@="value ]"/>
</ | ear ni ngResour ceType>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @="Iearni ngResour ceType2']">
<l ear ni ngResour ceType>
<xsl:apply-tenpl ates sel ect="plex/ r[@="source’]"/>
<xsl:apply-tenpl ates select="plex/ r[@="value ]"/>
</| ear ni ngResour ceType>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @="Iearni ngResour ceType3']">
<l ear ni ngResour ceType>
<xsl:apply-tenpl ates sel ect="plex/ r[@="source’]"/>
<xsl:apply-tenpl ates select="plex/ r[@=value']"/>
</ | ear ni ngResour ceType>
</xsl:tenpl ate>
<xsl:tenplate match="pl ex/ r[ @="1i ntendedEndUserRol e_list’']">
<xsl :apply-tenpl ates sel ect="pl ex/ r[ @="int endedEndUser Rol e_1"]"/>
<xsl:apply-tenpl ates select="plex/ r[@="intendedEndUserRole 2']"/>
<xsl :apply-tenpl ates sel ect="pl ex/ r[ @="int endedEndUserRol e 3" ]"/>
</xsl:tenplate>
<xsl:tenplate match="_r[ @="intendedEndUser Rol e 1']">
<i nt endedEndUser Rol e>
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<xsl:apply-tenpl ates sel ect="plex/ r[ @="source’']"/>
<xsl:apply-tenpl ates select="plex/ r[@="value ]"/>
</i nt endedEndUser Rol e>
</xsl:tenplate>
<xsl:tenplate match="_r[ @="intendedEndUserRol e 2’ ]">
<i nt endedEndUser Rol e>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="source']"/>
<xsl:apply-tenpl ates select="plex/ r[@="value ]"/>
</i nt endedEndUser Rol e>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @="intendedEndUser Rol e_3']">
<i nt endedEndUser Rol e>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="source’']"/>
<xsl:apply-tenpl ates select="plex/ r[@="value ]"/>
</i nt endedEndUser Rol e>
</xsl:tenpl ate>
<xsl:tenplate match="plex/ r[ @= keyword_list']">
<xsl:apply-tenplates select="plex/ r[@=keyword 1']"/>
<xsl:apply-tenpl ates select="plex/ r[@=keyword2']"/>
<xsl:apply-tenpl ates select="plex/ r[@= keyword 3 ]"/>
<xsl:apply-tenpl ates select="plex/ r[@= keyword4']"/>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @="keyword. 1']">
<keywor d>
<xsl:apply-tenpl ates sel ect="plex/ r[@="1anguage’]"/>
</ keywor d>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @="keyword2']">
<keywor d>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="1anguage’]"/>
</ keywor d>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @=" keyword3']">
<keywor d>
<xsl:apply-tenpl ates sel ect="plex/ r[ @="1anguage’]"/>
</ keywor d>
</xsl:tenpl ate>
<xsl:tenplate match="_r[ @=" keyword 4']">
<keywor d>
<xsl: appl y-tenpl ates sel ect="plex/ r[ @="1anguage’']"/>
</ keywor d>
</xsl:tenpl ate>
<xsl:tenplate match="plex/ r[@="taxonlist’]">
<xsl:apply-tenplates select="plex/ r[@="taxon 1l ]"/>
<xsl:apply-tenpl ates select="plex/ r[@="taxon2']"/>
<xsl :apply-tenpl ates select="plex/ r[@="taxon3']"/>

40



<xsl:apply-tenpl ates select="plex/ r[@="taxon4 ]"/>
<xsl:apply-tenpl ates select="plex/ r[@="taxon5 ]"/>
</xsl:tenpl ate>
<xsl:tenplate match="_r[@=" context']">
<cont ext >
<xsl: appl y-tenpl ates sel ect="plex/ r[ @="source']"/>
<xsl: apply-tenpl ates sel ect="plex/ r[@="value']"/>
</ cont ext >
</xsl:tenpl ate>
<xsl:tenpl ate match="pl ex/ r[ @="typi cal AgeRange']">
<t ypi cal AgeRange>
<xsl: appl y-tenpl ates sel ect="plex/ r[ @='1anguage’']"/>
</typi cal AgeRange>
</xsl:tenplate>
<xsl:tenplate match="plex/ r[ @="typical Learni ngTime']">
<typi cal Lear ni ngTi nme>
<xsl:apply-tenpl ates select="plex/ r[@="duration ]"/>
<xsl: appl y-tenpl ates sel ect="pl ex/ r[ @="description]"/>
</ typi cal Lear ni ngTi me>
</xsl:tenplate>
<xsl:tenplate match="_r[ @=" source’]">
<sour ce>
<xsl :val ue-of select="ind"/>
<xsl: apply-tenpl ates sel ect="plex/ r[ @="1anguage’]"/>
</ sour ce>
</xsl:tenplate>
<xsl:tenplate match="_r[@="value']">
<val ue>
<xsl :val ue-of select="ind"/>
</val ue>
</xsl:tenpl ate>
<xsl:tenplate match="plex/ r[@=cost’]">

<cost >
<xsl:apply-tenplates select=" plex/ r[@="source']"/>
<xsl:apply-tenplates select=" plex/_r[@="value']"/>
</ cost >

</xsl:tenpl ate>
<xsl:tenplate match="pl ex/ or[ @="copyright AndQt herRestrictions']">
<copyri ght AndQ her Restrictions>
<xsl:apply-tenpl ates select=" plex/ r[@=source']"/>
<xsl:apply-tenplates select=" plex/_r[@="value']"/>
</ copyri ght AndQt her Restri cti ons>
</xsl:tenpl ate>
<xsl:tenplate match="plex/ r[@=kind ]">
<ki nd>
<xsl:apply-tenplates select=" plex/ r[@="source’]"/>
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<xsl:apply-tenplates select=" plex/ r[@=value ]"/>
</ ki nd>
</xsl:tenplate>
<xsl:tenmplate match="_r[ @="resource']">

<resource>
<xsl:apply-tenplates select=" plex/ r[@=identifier']"/>
<xsl:apply-tenpl ates select=" plex/ r[@=description]"/>

</resource>
</xsl:tenpl ate>
<xsl:tenplate match="_r[@="date’']">
<dat e>
<xsl:apply-tenpl ates select=" plex/ _r[@= dateTine']"/>
<xsl:apply-tenpl ates sel ect=" plex/_r[ @="description']"/>
</ dat e>
</xsl:tenplate>
<xsl:tenplate match="pl ex/ r[ @=" purpose’]">
<pur pose>
<xsl: appl y-tenpl ates sel ect="plex/ r[ @="source']"/>
<xsl:apply-tenpl ates sel ect="plex/ r[@="value']"/>
</ pur pose>
</xsl:tenpl ate>
<xsl:tenplate match="plex/ r[@=entry' ]">
<entry>
<xsl :val ue-of select="ind"/>
<xsl : val ue-of select="ind/ @ref"/>
<xsl:apply-tenpl ates select=" plex/ _r[ @="|anguage’']"/>
</entry>
</xsl:tenplate>
<xsl:tenplate match="plex/ r[@="taxon1l ]">
<t axon>
<xsl:apply-tenplates select=" plex/ r[@=id]"/>
<xsl:apply-tenplates select=" plex/_r[@="entry ]"/>
</taxon>
</ xsl:tenpl ate>
<xsl:tenplate match="plex/ r[ @="taxon2']">
<t axon>
<xsl:apply-tenplates select=" plex/_r[@="id]"/>
<xsl:apply-tenpl ates select=" plex/ _r[@=entry']"/>
</taxon>
</xsl:tenpl ate>
<xsl:tenplate match="plex/ r[ @="taxon.3"]">
<t axon>
<xsl:apply-tenplates select=" plex/r[@="id]"/>
<xsl:apply-tenplates select=" plex/_r[@=entry']"/>
</ taxon>
</xsl:tenplate>

42



<xsl:tenplate match="plex/ r[ @="taxon4']">
<t axon>
<xsl:apply-tenplates select=" plex/_r[@="id ]"/>
<xsl:apply-tenplates select=" plex/ r[@=entry']"/>
</ taxon>
</xsl:tenpl ate>
<xsl:template match="pl ex/ r[ @="taxon5']">
<t axon>
<xsl :apply-tenpl ates select=" plex/_r[@="id ]"/>
<xsl:apply-tenplates select=" plex/ r[@=entry' ]"/>
</taxon>
</xsl:tenplate>
<xsl:tenplate match="plex/ r[ @="taxonPath']">
<t axonPat h>
<xsl:apply-tenpl ates select=" plex/ r[@= source']"/>
<xsl:apply-tenplates select=" plex/_r[@="taxonlist']"/>
</ taxonPat h>
</xsl:tenpl ate>
<xsl:tenmplate match="plex/ r[@="catalog']">
<cat al og>
<xsl :val ue-of select="ind"/>
</ catal og>
</xsl:tenpl ate>
<xsl:tenmplate match="plex/ r[@="id]">
<id>
<xsl :val ue-of select="ind"/>
<lid>
</xsl:tenpl ate>
<xsl:tenplate match="r[@="role']">
<rol e>
<xsl:apply-tenpl ates select=" plex/ _r[ @= source']"/>
<xsl:apply-tenplates select=" plex/ _r[@="value ]"/>
</role>
</ xsl:tenpl ate>
<xsl:tenplate match="ind][ @ype="vCard ]">
<xsl :val ue-of select="."/>
</xsl:tenpl ate>
<xsl:tenplate match="plex/ r[ @= dateTine']">
<dat eTi me>
<xsl :val ue-of select="ind"/>
</ dat eTi me>
</xsl:tenpl ate>
</ xsl:styl esheet >
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A.4 Final CanCoreDocument [woor ul enl 2cancor e_out put . xm ]

<?xm version="1.0" encodi ng="UTF-8"?>
<l on»
<general >
<identifier>
<cat al og>URI </ cat al og>
<entry>http:// ww. howst uf f works. coni robot . ht nx/entry>
<lidentifier>
<title>
<string | anguage="en">How Robots Wrk</string>
<string language="fr">Coment fonctionnent |es robots</string>
</title>
<l anguage>en</ | anguage>
<l anguage>f r </ | anguage>
<descri ption>
<string | anguage="en">A robot and a human being ... </string>
<string language="fr">Un robot et un etre humain ... </string>
</ descri ption>
<keywor d>
<string | anguage="x-none">Robot i cs</string>
</ keywor d>
<keywor d>
<string language="x-none">Artificial intelligence</string>
</ keywor d>
<keywor d>
<string | anguage="x-none">El ectronic control </string>
</ keywor d>
<aggregati onLevel >
<sour ce>LOW1. 0</ sour ce>
<val ue>3</val ue>
</ aggregati onLevel >
</ general >
<lifeCycle>
<versi on>
<string language="en">linited edition</string>
<string language="fr">edition linitee</string>
</version>
<contri but e>
<rol e>
<sour ce>CanCore v1.9</source>
<val ue>Cont ent Provi der</val ue>
</rol e>
<entity>BEA N. vCard ORG HowSt uf f Works. com END: vCard</entity>
<entity>BEA N. vCard ORG Answers.com END: vCard</entity>
<dat e>
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<dat eTi me>2002</ dat eTi me>
<descri ption>
<string language="en">second quarter of 2002</string>
<string language="fr">l e deuxieme quart de 2002</string>
</ description>
</ dat e>
</contribute>
<contribute>
<rol e>
<sour ce>CanCore v1.9</source>
<val ue>G aphi ¢ Desi gner </ val ue>
</rol e>
<entity>
BEA N vCard ORG G aphi cDesi gnGuys. com END: vCard
</entity>
<dat e>
<dat eTi me>2002</ dat eTi me>
<descri ption>
<string language="en">second quarter of 2002</string>
<string language="fr">l e deuxieme quart de 2002</string>
</ description>
</ dat e>
</contribute>
<contribute>
<dat e>
<dat eTi me>2010</ dat eTi me>
</ dat e>
</contribute>
<contribute>
<dat e>
<dat eTi me>2011</ dat eTi me>
</ dat e>
</contribute>
<contribute>
<dat e>
<dat eTi me>2012</ dat eTi me>
</ dat e>
</contribute>
</lifeCycle>
<net aMet adat a>
<identifier>
<cat al og>CanLOW/ cat al og>
<entry>77168</entry>
</identifier>
<contribute>
<rol e>
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<sour ce>CanCore v1.9</source>
<val ue>Creat or </ val ue>
</role>
<entity>BEA N: vCard ORG CanLOM END: vCard</entity>
<entity>BEA N. vCard ORG LOMEND: vCard</entity>
<dat e>
<dat eTi me>2002</ dat eTi me>
<descri ption>
<string language="en">second quarter of 2002</string>
<string language="fr">l e deuxieme quart de 2002</string>
</ description>
</ dat e>
</contribute>
<contribute>
<rol e>
<sour ce>LOW1. 0</ sour ce>
<val ue>val i dat or </ val ue>
</role>
<entity>BEGQ N: VCARD\nVERSI ON: 3. 0\nN: Smi t h; FN: Mar y\nORG ; \n
END: VCARD\n
</entity>
<dat e>
<dat eTi me>2003- 11- 03</ dat eTi ne>
</ dat e>
</contribute>
<net adat aSchena>CanCor e v1.9</ net adat aSchema>
<net adat aSchena>LOW1. 0</ net adat aSchema>
<l anguage>en</ | anguage>
</ met aMet adat a>
<t echni cal >
<f or mat >HTM.</ f or mat >
<f ormat >appl i cation/ zi p</format >
<si ze>430024</ si ze>
<l ocation>http://ww. howst uf f works. conl robot . ht nx/ | ocati on>
<l ocation>http://sdf 943892. onl i nehone. us/ robot </ | ocati on>
<ot her Pl at f or nRequi r ement s>
<string | anguage="en" >HARDWARE: | nternet-enabled PC or Mac
SOFTWARE: Net scape Navigator or Internet Explorer and enail
</string>
</ ot her Pl at f or rRequi r ement s>
<duration>
<dur ati on>PT1H20M25S</ dur at i on>
<description>
<string | anguage="en">dependi ng on pl ayback speed
between 20 and 25 ninutes
</string>
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</ description>
</ duration>
</technical >
<educat i onal >
<| ear ni ngResour ceType>
<sour ce>LOW1. 0</ sour ce>
<val ue>Exer ci se</ val ue>
</ | ear ni ngResour ceType>
<i nt endedEndUser Rol e>
<sour ce>CanCor e v1.9</source>
<val ue>Lear ner </ val ue>
</i nt endedEndUser Rol e>
<cont ext >
<sour ce>CanCor e v1.9</source>
<val ue>El enentary G ade 8</val ue>
</ cont ext >
<t ypi cal AgeRange>
<string | anguage="x-none">18-25</string>
</ typi cal AgeRange>
<t ypi cal Lear ni ngTi ne>
<dur ati on>PT1H20M25S</ dur at i on>
<descri ption>
<string language="en">For average students, this unit
may take one full day of class tine including a few
hours of homework. Advanced students may need only
a half-day in total
</string>
</ description>
</ typi cal Lear ni ngTi me>
<l anguage>en</ | anguage>
</ educati onal >
<ri ght s>
<cost >
<sour ce>LOW1. 0</ sour ce>
<val ue>No</ val ue>
</ cost >
<copyri ght AndQ her Restri ctions>
<sour ce>LOW1. 0</ sour ce>
<val ue>Yes</ val ue>
</ copyri ght AndCt her Restri cti ons>
<descri ption>
<string language="en">Some restrictions may apply. Contact
publ i sher for details

</string>
</ descri ption>
</rights>
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<rel ation>
<ki nd>
<sour ce>LOW1. 0</ sour ce>
<val ue>ref erences</ val ue>
</ ki nd>
<resource>
<identifier>
<cat al og>l SSN</ cat al og>
<entry>1191-8276</entry>
<lidentifier>
</resource>
</relation>
<annot ati on>
<entity>BEG N: VCARD\nVERSI ON: 3. 0\n Trenbl ay; Andrea. \n
FN: Andrea Trenbl ay\nEND: VCARD
<lentity>
<dat e>
<dat eTi me>2003- 04</ dat eTi me>
</ dat e>
<descri ption>
<string | anguage="en">
| spent a number of hours |ooking over and review ng
the information provided on this site. | found that the
information provided woul d be helpful to both students
and teachers. As an educator the activities and | esson
i deas were very appealing. Children would be drawn in
and woul d gain tremendous know edge about the nervous
systemby it.
</string>
</ description>
</annot ati on>
<cl assi fication>
<pur pose>
<sour ce>CanCore v1.9</source>
<val ue>Di sci pl i ne</val ue>
</ pur pose>
<t axonPat h>
<source><string | anguage="en">ERI C</ stri ng></ source>
<t axon>
<id>971</i d>
<entry><string |anguage="en">Conput er Science</string></entry>
</taxon>
<t axon>
<id>972</id>
<entry><string |anguage="en">Conput ers</string></entry>
</taxon>
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<t axon>
<i d>973</i d>
<entry><string | anguage="en">I nternet</string></entry>
</taxon>
<t axon>
<i d>974</i d>
<entry><string | anguage="en">Applied Sciences</string></entry>
</taxon>
<t axon>
<i d>975</i d>
<entry><string | anguage="en">Technol ogy</string></entry>
</taxon>
</t axonPat h>
<keywor d>
<string | anguage="en">educational technol ogy</string>
</ keywor d>
<keywor d>
<string language="en">conputer based instruction</string>
</ keywor d>
<keywor d>
<string | anguage="en">conputer</string>
</ keywor d>
<keywor d>
<string |anguage="en">instruction</string>
</ keywor d>
</classification>
<cl assification>
<pur pose>
<sour ce>CanCore v1.9</source>
<val ue>Pedagogi cType</ val ue>
</ pur pose>
<t axonPat h>
<source><string | anguage="en">CanCore v1.9</string></source>
<t axon>
<entry><string | anguage="en">Lesson</string></entry>
</taxon>
</ t axonPat h>
</cl assification>
</l onp
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