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Introduction

A MD ontology is composed of dimensional schema &

instances, category predicates, child-parent predicates and

categorical predicates. Instance has the complete extensions

of predicates. It also contains basic application-independent

constraints, dimensional rules and dimensional constraints.

A MD ontology is inconsistent if there is no instance which

satisfies all these constraints.
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Example

Our Research:

• Inconsistent Ontological Multidimensional Data Model

• Reasoning for inconsistency (data, constraints or

dimension)

• Weight based framework for data cleaning based on

Answer Set Programming

Problem Definition References

Data quality assessment of data cleaning are context

dependent activities, where context can be modeled as logic-

based ontologies comprising dimensions, quality predicates

and the data itself.

A repair for the MD ontology is the possible set of instances

that satisfies all the constraints over it.

Dimensional Schema Dimensional Instance

Dimensional rule: If any patient is given a drug s/he

should be billed for that amount.

Relational Data Tables

𝜿𝟏: 𝑨𝒅𝒎𝑫𝒓𝒖𝒈 𝒕, 𝒔𝒑, 𝑹𝒆𝒔𝒕𝒓𝒊𝒄𝒕𝒆𝒅; 𝒑, 𝒂𝒈 , 𝑺𝒑𝒆𝒄𝑫𝒊𝒗 𝒔𝒑, 𝒅𝒊𝒗 , 𝑷𝒆𝒓𝒔𝒐𝒏𝑺𝒑𝒆𝒄 𝒑𝒃, 𝒔𝒑 , 𝑷𝒆𝒓𝒔𝒐𝒏𝑪𝒐𝒏𝒕𝒓𝒂𝒄𝒕(𝒑𝒃, 𝒄𝒐𝒏) → 𝒅𝒊𝒗 = 𝑫𝒐𝒄𝒕𝒐𝒓
𝜿𝟐: 𝑨𝒅𝒎𝑫𝒓𝒖𝒈 𝒕, 𝒔𝒑, 𝑹𝒆𝒔𝒕𝒓𝒊𝒄𝒕𝒆𝒅;𝒑, 𝒂𝒈 , 𝑺𝒑𝒆𝒄𝑫𝒊𝒗 𝒔𝒑, 𝒅𝒊𝒗 , 𝑷𝒆𝒓𝒔𝒐𝒏𝑺𝒑𝒆𝒄 𝒑𝒃, 𝒔𝒑 , 𝑷𝒆𝒓𝒔𝒐𝒏𝑪𝒐𝒏𝒕𝒓𝒂𝒄𝒕 𝒑𝒃, 𝒄𝒐𝒏 → 𝒄𝒐𝒏 = 𝑭𝒖𝒍𝒍𝑻𝒊𝒎𝒆

“Restricted drugs must be prescribed by a full-time doctor”

𝝁𝟏 = 𝑫𝒓𝒖𝒈𝑻𝒚𝒑𝒆 𝑺𝒂𝒏𝒕𝒐𝒏𝒊𝒏, 𝑹𝒆𝒔𝒕𝒓𝒄𝒊𝒕𝒆𝒅
𝝁𝟐 = 𝑷𝒆𝒓𝒔𝒐𝒏𝑪𝒐𝒏𝒕𝒓𝒂𝒄𝒕 𝑻𝒐𝒎, 𝑰𝒏𝒕𝒆𝒓𝒏
𝝁𝟑 = 𝑷𝒆𝒓𝒔𝒐𝒏𝑪𝒐𝒏𝒕𝒓𝒂𝒄𝒕 𝑫𝒂𝒗𝒊𝒅, 𝑰𝒏𝒕𝒆𝒓𝒏
𝝁𝟒 = 𝑷𝒆𝒓𝒔𝒐𝒏𝑺𝒑𝒆𝒄(𝑫𝒂𝒗𝒊𝒅, 𝑪𝒍𝒊𝒏𝒊𝒄𝒂𝒍)
𝝁𝟓 = 𝑺𝒑𝒆𝒄𝑫𝒊𝒗(𝑪𝒍𝒊𝒏𝒊𝒄𝒂𝒍, 𝑵𝒖𝒓𝒔𝒆)
𝝁𝟔 = 𝑨𝒅𝒎𝑫𝒓𝒖𝒈(𝟏𝟒𝑭𝒆𝒃, 𝑻𝒐𝒎, 𝑺𝒂𝒏𝒕𝒐𝒏𝒊𝒏, 𝑹𝒖𝒃𝒚, 𝟏)
𝝁𝟕 = 𝑨𝒅𝒎𝑫𝒓𝒖𝒈(𝟏𝟔𝑫𝒆𝒄, 𝑫𝒂𝒗𝒊𝒅, 𝑺𝒂𝒏𝒕𝒐𝒏𝒊𝒏,𝑯𝒂𝒓𝒓𝒚, 𝟏𝟓)

We introduce weights for each edge in the dimension as

well as for each relation. For example, the predicates can

be written in the following way (with corresponding

weights):

We propose that weights are provided by the user. Based

on the weight here we get the minimum cost for the

models is 3. That means the cost for model-1 (𝑀1) is

minimum. This suggests that we can delete record:

𝑴𝟏 = 𝝁𝟏
𝑴𝟐 = {𝝁𝟐, 𝝁𝟑, 𝝁𝟒}
𝑴𝟑 = {𝝁𝟐, 𝝁𝟑, 𝝁𝟓}
𝑴𝟒 = {𝝁𝟔, 𝝁𝟕}

ASP Engine will search for the models which satisfy the

negation of the constraint and generate the answer sets

which should be deleted. The cost from weights:

𝒘𝟏 = 𝟑
𝒘𝟐 = 𝟐
𝒘𝟑 = 𝟐
𝒘𝟒 = 𝟓
𝒘𝟓 = 𝟕
𝒘𝟔 = 𝟔
𝒘𝟕 = 𝟗

𝑪𝒎𝟏 = 𝟑 = 𝟑
𝑪𝒎𝟐 = 𝟐 + 𝟐 + 𝟓 = 𝟗
𝑪𝒎𝟑 = 𝟐 + 𝟐 + 𝟕 = 𝟏𝟏
𝑪𝒎𝟒 = 𝟔 + 𝟗 = 𝟏𝟓

Hence, Santonin is no longer a restricted drug and all the

constraints are satisfied after this record deletion.

σ

We are proposing a repair by record deletion from the data or

the dimensions.

Here the complexity lies within, number of dimensions

involved, the level of the dimension structure needs fixation,

and the tuples which may be generated from other tables.

𝝁𝟏: 𝑫𝒓𝒖𝒈𝑻𝒚𝒑𝒆 𝑺𝒂𝒏𝒕𝒐𝒏𝒊𝒏, 𝑹𝒆𝒔𝒕𝒓𝒄𝒊𝒕𝒆𝒅

𝝈:𝑨𝒅𝒎𝑫𝒓𝒖𝒈 𝒕, 𝒑𝒃, 𝒅; 𝒑, 𝒂𝒈 , 𝑷𝒆𝒓𝒔𝒐𝒏𝑺𝒑𝒆𝒄 𝒑𝒃, 𝒔𝒑 ,𝑫𝒓𝒖𝒈𝑻𝒚𝒑𝒆 𝒅, 𝒅𝒕 → ∃𝒂𝒎:𝑩𝒊𝒍𝒍𝒔(𝒕, 𝒔𝒑, 𝒅𝒕; 𝒑, 𝒂𝒎)


