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Metadata 

 Metadata are data about data. When used in a 

data warehouse, metadata are the data that 

define warehouse objects. 

 Metadata are created for the data names and 

definitions of the given warehouse. Additional 

metadata are created and captured for time 

stamping any extracted data, the source of the 

extracted data, and missing fields that have been 

added by data cleaning or integration processes 
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Role of Metadata 
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 Identify subjects of the data mart 

 Identify dimensions and facts 

 Indicate how data is derived from enterprise data 
warehouses, including derivation rules 

 Indicate how data is derived from operational data 
store, including derivation rules 

 Identify available reports and predefined queries 

 Identify data analysis techniques (e.g. drill-down) 

 Identify responsible people 

 

 



Data warehouses and OLAP tools are based 

on a multidimensional data model. This model 

views data in the form of a data cube.  
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A Multidimensional Data Model 

 



From Tables and Spreadsheets to 

Data Cubes 
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 A data warehouse is based on a multidimensional data 

model which views data in the form of a data cube 

 A data cube, such as sales, allows data to be modeled 

and viewed in multiple dimensions 

 Dimension tables, such as item (item_name, brand, type), or 

time(day, week, month, quarter, year)  

 Fact table contains measures (such as dollars_sold) and keys to 

each of the related dimension tables 



Data Cubes 
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 “What is a data cube?” A data cube allows data to 

be modeled and viewed in multiple  dimensions. 

  It is defined by dimensions and facts. 

 



Data Cubes 
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 In data warehousing , an n-D base cube is called 

a base cuboid. The top most 0-D cuboid, which 

holds the highest-level of summarization, is called 

the apex cuboid.  The lattice of cuboids forms a 

data cube. 

 



A Sample Data Cube 

8 

PC 

Date 

C
o
u

n
tr

y
 

  
TV 

VCR 

PC 

1Qtr 2Qtr 3Qtr 4Qtr 

U.S.A 

Canada 

Mexico 



9 



10 



11 

Suppose that we would now like to view our sales 

data with an additional fourth dimension, such as 

supplier. Viewing things in 4-D becomes tricky. 

However, we can think of a 4-D cube as being a 

series of 3-D cubes, as shown in next slide. 

 

If we continue in this way, we may display any n-D 

data as a series of (n-1)-D “cubes.”  

 

The data cube is a metaphor for multidimensional 

data storage. The actual physical storage of such 

data may differ from its logical representation.  
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 Cuboid 
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A data cube such as each of the above is often 

referred to as a cuboid. Given a set of dimensions, 

we can generate a cuboid for each of the possible 

subsets of the given dimensions. The result would 

form a lattice of cuboids, each showing the data at 

a different level of summarization, or group by.  
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The lattice of cuboids is then referred to as a data 

cube. Next slide shows a lattice of cuboids forming 

a data cube for the dimensions time, item, location, 

and supplier. 

 

The cuboid that holds the lowest level of 

summarization is called the base cuboid. For 

example, the 4-D cuboid in next slide is the base 

cuboid for the given time, item, location, and 

supplier dimensions. 

 

 The 0-D cuboid, which holds the highest level of 

summarization, is called the apex cuboid. In our 

example, this is the total sales, or dollars sold, 
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