The Saba Catalog Format and its implications for UNIVERSAL

The Saba Catalog Format [1] is a set of metadata, representing all information that Saba Software Inc. consideres as necessary to exchange catalogs of learning resources, focusing in particular on the data needed to locate and discover learning resources. The Saba Catalog Format represents its content in the form of XML/RDF metadata, and incorporates several existing metadata standards, including: 

· IMS Learning Objects Metadata (LOM) –The draft standard [2] for Learning Object Metadata, is a set of metadata elements for describing learning resources. 

· Dublin Core (DC) [3] - A set of metadata elements to describe resources in general, defining 14 attributes, such as title and author. 
· vCard [4] - A set of metadata elements providing information about people and organizations.

Some metadata elements of LOM can be represented by metadata schemas that are already stable and widely spread in the metadata community. Eg. the Saba Catalog Format employs Dublin Core to describe the general attributes of a learning resource and the vCard standard is used to describe the people that are related to learning resources in someway.
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Figure 1 The building blocks of the Saba Universal Learning Format

The Saba Catalog Format also addresses business needs not met by LOM alone. Because with LOM one can only state whether the use of a resource requires payment, Saba has defined additional vocabularies called Price List, Scheduling, Offerings and Competency. These vocabularies specify sets of metadata needed for online learning catalogs by defining price and ordering information, schedules and locations, and provided competencies. Figure 1 illustrates the Saba Universal Learning Format (ULF). The Catalog Fromat is one of 5 parts of the ULF. 

The first listing is a Saba example of the Catalog Format in the form of a RDF:XML serialization. It contains LOM and additional price information. For the four necessary vocabularies (IMS, DC, vCard and Price List) an XML namespace is defined:

1<?xml version="1.0" encoding="UTF-8"?>

2<rdf:RDF

3
xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 

4
xmlns:rdfs="http://www.w3.org/TR/1999/PR-rdf-schema-19990303#" 

5
xmlns:dc="http://purl.org/dc/elements/1.1/" 

6
xmlns:ims="http://www.saba.com/RDF/ims/1.0#"

7
xmlns:price="http://www.saba.com/RDF/pricing/1.0#"

8
xmlns:vCard="http://imc.org/vCard/3.0#">

9<rdf:Description about="http://www.brookscole.com/programs/sniffy" xml:lang="en-US">

10<ims:metadataScheme>RDF/LOM-1.0</ims:metadataScheme>

11<dc:title>Sniffy The Virtual Rat</dc:title>

12<ims:catalogue>ISBN</ims:catalogue>

13<dc:identifier>0-534-26702-5</dc:identifier>

14<dc:language>en-US</dc:language>

15<dc:description>A computer program that enables students to explore the prinicples of shaping and partial reinforcement in operant conditioning, using a "virtual rat" named Sniffy. Each student learns by doing-conditioning his or her own rat-and experiences many benefits of animal experimentation but none of the drawbacks associated with using live animals.</dc:description>

16<ims:version>4.5</ims:version>

17<dc:creator rdf:ID="001">

18
<rdf:Seq>

19

<rdf:li parseType="Resource">

20


<vCard:FN>Lester Krames</vCard:FN>

21


<vCard:N rdf:parseType="Resource">

22


<vCard:Family>Krames</vCard:Family></vCard:N>

23

</rdf:li>

24

<rdf:li parseType="Resource">

25


<vCard:FN>Jeff Graham</vCard:FN>

26


<vCard:N rdf:parseType="Resource">

27


<vCard:Family>Graham</vCard:Family></vCard:N>

28

</rdf:li>

29

<rdf:li parseType="Resource">

30


<vCard:FN>Tom Alloway</vCard:FN>

31


<vCard:N rdf:parseType="Resource">

32


<vCard:Family>Alloway</vCard:Family></vCard:N>

33

</rdf:li>

34
</rdf:Seq>

35</dc:creator>

36<ims:contribute rdf:parseType="Resource" rdf:idref="001">

37
<ims:role>Author</ims:role>

38
<ims:date>1995</ims:date>

39</ims:contribute>

40<dc:contributor rdf:parseType="Resource" rdf:id="002">

41
<vCard:FN>Greg Wilson</vCard:FN>

42
<vCard:N rdf:parseType="Resource">

43
<vCard:Family>Wilson</vCard:Family></vCard:N>

44</dc:contributor>

45<ims:contribute rdf:idref="002">

46
<ims:role>Technical Implementer</ims:role>

47</ims:contribute>

48<dc:publisher rdf:parseType="Resource">

49
<vCard:ORG rdf:parseType="Resource">

50
<vCard:Orgname>Brooks/Cole publishing;International Thomson Publishing Company</vCard:Orgname></vCard:ORG>

51</dc:publisher>

52<dc:date>1995</dc:date>

53<ims:cost>true</ims:cost>
54<ims:copyright>true</ims:copyright>

55<dc:rights>

56
<rdf:Bag>

57

<rdf:li>Copyright 1995 Brooks Cole Publishing</rdf:li>

58

<rdf:li>Contact publisher to purchase</rdf:li>

59
</rdf:Bag>

60</dc:rights>

61<dc:subject>

62
<rdf:Seq>

63

<rdf:li>operant conditioning</rdf:li>

64

<rdf:li>psychology</rdf:li>

65
</rdf:Seq>

66</dc:subject>

67<ims:classification rdf:parseType="Resource">

68
<ims:purpose>Skill Level</ims:purpose>

69
<ims:description>Skill level required to employ this program</ims:description>

70
<ims:keywords>Beginner</ims:keywords>

71</ims:classification>

72<ims:classification rdf:parseType="Resource">

73
<ims:purpose>Group</ims:purpose>

74
<ims:description>The category of this resource</ims:description>

75
<ims:keywords>Software</ims:keywords>

76</ims:classification>

77<ims:classification rdf:parseType="Resource">

78
<ims:source>Saba Taxonomy</ims:source>

79
<ims:taxon>

80

<rdf:Seq>

81


<rdf:li>Science</rdf:li>

82


<rdf:li>Physiology</rdf:li>

83

</rdf:Seq>

84
</ims:taxon>

85</ims:classification>

86<price:price rdf:parseType="Resource">

87

<rdf:value>100</rdf:value>

88

<price:startDate>1999-10-01</price:startDate>

89</price:price>

90<ims:learningTime>PT3H</ims:learningTime>

91</rdf:Description>

92</rdf:RDF>
Listing 1. -  The Saba Catalog Format

From the example we can see that Saba follows the policy, that Dublin Core (DC) is used wherever possible to describe the LOM elements. For properties that are not covered by DC, the IMS, vCard or Price schema is deployed. An exception to this rule might be the metadata in line 38 of listing 1 <ims:date>1995</ims:date> as there is an existing property “date” in the DC-Schema as well. 

Saba also states, that by incorporating existing standards, Catalog Format ensures broad compatibility with both LOM data and the variety of RDF and Dublin Core tools for working with web metadata. You can find a example of the compatibility in lines 40 to 47 of listing 1, where a contributor is specified with the DC-Schema. Subsequently additional information (Technical Implementer) is assigned to the contributor with with the IMS property “role”. 

As LOM has defined an official mapping from dc:publisher (lines 48 – 51 in listing 1) to IMS-role = publisher, it is not necessary to assign the “role”-property explicitly.

While the members of the RDF metadata interest group (http://www.w3.org/RDF/Interest/) still argue wether the mixing of XML-Schema and RDF-Schema is reasonable, the Saba-RDF Schema simply uses XML-Schema (http://www.saba.com/RDF/ims10.rdf) to describe complex data types (here: timeDuration).

The next listing describes the metadata from listing 1 with the Universal metadata scheme:

1

2  <rdf:RDF 

3  xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 

4  xmlns:gen="http://nm.wu-wien.ac.at/universal/rdf-general#" 

5  xmlns:tech="http://nm.wu-wien.ac.at/universal/rdf-technical#" 

6  xmlns:meta="http://nm.wu-wien.ac.at/universal/rdf-metametadata#" 

7  xmlns:life="http://nm.wu-wien.ac.at/universal/rdf-lifecycle#" 

8  xmlns:edu="http://nm.wu-wien.ac.at/universal/rdf-education#" 

9  xmlns:cls="http://nm.wu-wien.ac.at/universal/rdf-classification#" 

10

11<gen:LR rdf:about="http://www.brookscole.com/programs/sniffy"> 

12
<gen:title> 

13
  gen:language="en" 

14
  gen:String="Sniffy The Virtual Rat" 

15</gen:title> 

16

17

18<gen:catalogEntries rdf:parseType="resource"> 

19
<gen:catalogue>ISBN</gen:catalogue> 

20
<gen:entry>0-564-26702-5</gen:entry> 

21</gen:catalogEntries> 

22<gen:language>en</gen:language> 

23<gen:description> 

24
<gen:LangString> 

25

<gen:language>en</gen:language> 

26  
<gen:String>A computer program that enables students to explore the prinicples of shaping and partial reinforcement in  operant conditioning, using a "virtual rat" named Sniffy. Each student learns by doing-conditioning his or her own rat-and experiences many benefits of animal experimentation but none of the drawbacks associated with using live animals.</gen:String> 

27
</gen:LangString> 

28</gen:description> 

29

30<life:version> 

31
gen:language="en" 

32
gen:String="Version 4.5" 

33</life:version> 

34

35<life:contribute rdf:parseType="Resource"> 

36<life:role>Author</life:role> 

37<life:entity> 

38
<rdf:Seq> 

39

<rdf:li>Lester Krames</rdf:li> 

40

<rdf:li>Jeff Graham</rdf:li> 

41

<rdf:li>Tom Alloway</rdf:li> 

42
</rdf:Seq> 

43</life:entity> 

44<life:date>1995</life:date>

45</life:contribute> 

46

47<life:contribute rdf:parseType="Resource"> 

48
<life:role>Technical Implementer</life:role> 

49
<life:entity>Greg Wilson</life:entity> 

50</life:contribute> 

51

52<life:contribute rdf:parseType="Resource"> 

53
<life:role>Publisher</life:role> 

54
<life:entity>Brooks/Cole publishing;International Thomson Publishing Company</life:entity> 

55</life:contribute> 

56<edu:intendedEndUserRole>Student</edu:intendedEndUserRole>

57<cls:classification rdf:parseType="Resource">

58
<cls:purpose>Skill Level</cls:purpose> 

59
<cls:taxonPath> 

60

<cls:taxon> 

61


<rdf:Seq> 

62



<rdf:li rdf:parseType="Resource"> 

63




<cls:entry rdf:parseType="Resource"> 

64





<gen:language>en</gen:language> 

65





<gen:string>Science</gen:string> 

66




</cls:entry>

67



</rdf:li>

68



<rdf:li rdf:parseType="Resource"> 

69




<cls:entry rdf:parseType="Resource"> 

70





<gen:language>en</gen:language> 

71





<gen:string>Physiology</gen:string> 

72




</cls:entry> 

73



</rdf:li> 

74


</rdf:Seq> 

75

</cls:taxon> 

76
</cls:taxonPath> 

77</cls:classification>

78

79</gen:LR> 

80</rdf:RDF>
Listing 2. -  Description with the Universal schema

In order to handel metadata instances of LR that are described with the Saba Catalog Fromat the Universal platform could encounter the following problems:

1. To specify the skill level of the learner, we propose to use the “indentedEndUserRole” (see line 56 in listing 2) of LOM rather than defining a new classification (see lines 67 to 71 in listing 1).

2. As the vCard is not yet used in Universal, personal information of the contributors could not be mapped to the Universal schema and gets lost. In the future the vCard schema should be used in Universal too.

3. The metadata about cost and copyright restrictions (see lines 53 + 54 in listing 1) could not be transferred to the Universal schema, as the LOM category “rights” is not yet part of the Universal metadata schema. However, the LOM properties “cost” and “copyright restrictions” are not sufficient to describe the complexity of different rights of LRs, that will occur on the Universal platform. The definition of a satisfactory rights vocabulary is a “work-in-progress” at the WU.

4. The metadata that refers to contracts - like price (see lines 86-89 in listing 1) are not yet defined in Universal, this results in the loss of the pricing information. It is planned to connect the pricing information to a contract item, rather than to the LR itself. Thereby a LR can be offered as a single item but also in packages or bundles.

5. The Universal construct to assign a taxon path is more complex than in the Saba example, but it conforms strictly to LOM. The Saba structure of the taxon property is flat, but it therefore it does not allow to assign certain LOM properties to the LR, eg. the Taxon ID.

6. Some LOM and of course the Universal specific properties do not have counter parts in Saba:

a. LOM category Educational: 

i. AggregationLevel, 

ii. LearningResourceType, 

iii. Context

b. LOM category Metadata: 

i. MetadataLanguage

c. LOM category Technical: 

i. Format, 

ii. Size, Location, 

iii. Requirements

d. Universal:

i. EctsCredits

ii. IntegrationInProgram

Concluding remarks:

The structure of the Saba Catalog Format is very flat. Its metadata stucture does not conform strictly to LOM but only provides the LOM “core” elements, which is a subset of LOM containing essential elements. This fact prohibits to provide detailed information about LRs using the Saba Catalog Format.

There is no official number about how many LRs are already described with the Saba Catalog Format. But as this number grows it is important that these metadata instances can be processed by the Universal platform. Therefore, Universal should provide an import and export function for instances of the Saba Catalog Format.
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