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Database Systems
Lecture 11 Lab Tutorial Exercise I DDBMS Solution
Distributed Database Management Systems (DDBMS)
Case Study
A large real estate agency has decided to distribute its project management information at the regional level. A part of the current centralized relational schema is as follows:

	Employee	(NIN, fName, lName, address, DOB, sex, salary, taxCode, agencyNo)
	Agency		(agencyNo, agencyAddress, managerNIN, propertyTypeNo, regionNo)
	Property	(propertyNo, propertyTypeNo, propertyAddress, ownerNo, askingPrice, 
agencyNo, contactNIN)
	Owner		(ownerNo, fName, lName, ownerAddress, ownerTelNo)
	PropertyType	(propertyTypeNo, propertyTypeName)
	Region		(regionNo, regionName)

where	
	Employee
	contains employee details and the national insurance number NIN is the key.

	Agency
	contains agency details and agencyNo is the key. managerNIN identifies the employee who is the manager of the agency. There is only one manager for each agency; an agency only handles one type of property.

	Property
	contains details of the properties the company is dealing with and the key is propertyNo. The agency that deals with the property is given by agencyNo, and the contact in the estate agents by contactNIN; owner is given by ownerNo.

	Owner
	contains details of the owners of the properties and the key is ownerNo.

	PropertyType
	contains the names of the property types and the key is propertyTypeNo.

	Region
	contains names of the regions and the key is regionNo.




Agencies are grouped regionally as follows:
	Region 1: North;	Region 2: South;	Region 3: East 		Region 4: West
	
Information is required by property type, which covers: Domestic, Industrial, and Letting. There are no Industrial properties in the South and all Letting properties are in the West. 
Properties are handled by the local estate agents office. As well as distributing the data on a regional basis, there is an additional requirement to access the employee data either by personal information (by Personnel) or by salary-related information (by Payroll). 

Exercise
Produce a distributed database design for this system, and include:
· A suitable fragmentation schema for the system by identifying the fragmentation strategy applied to each table with reasons for your choices. (Remember that you can choose not to fragment or to replicate a table. If this is the case say why, and there is no need for reconstruction.)
· In the case of horizontal fragmentation, identify the set of predicates (where conditions) that will be used to form the fragments.
· In the case of vertical fragmentation, the attributes (columns) making up the fragments.
· In the case of mixed fragmentation, identify the combination of vertical and horizontal fragments.
· In the case of derived fragmentation, identify the child fragments to be derived from which parent fragments.
· The reconstruction of global relations (tables) from the fragments
	


Example Solution[footnoteRef:1] [1:  Source: [© Pearson - Database Systems: A Practical Approach to Design, Implementation, and Management] 


Property Type and Region Tables
Don’t fragment PropertyType/Region – replicate relations at all sites – only contains a small number of records.

Agency Table
Use primary horizontal fragmentation for Agency with minterm predicates:

{regionNo = 1 (‘North’) and propertyTypeNo = 1 (‘Domestic’),
regionNo = 1 (‘North’) and propertyTypeNo = 2 (‘Industrial’),
regionNo = 2 (‘South’) and propertyTypeNo = 1 (‘Domestic’),
regionNo = 3 (‘East’) and propertyTypeNo = 1 (‘Domestic’),
regionNo = 3 (‘East’) and propertyTypeNo = 2 (‘Industrial’),
regionNo = 4 (‘West’) and propertyTypeNo = 1 (‘Domestic’),
regionNo = 4 (‘West’) and propertyTypeNo = 2 (‘Industrial)}
regionNo = 4 (‘West’) and propertyTypeNo = 3 (‘Letting’)}

Horizontal Fragments are:
A1: 	regionNo = 1 and propertyTypeNo = 1 (Agency)
		A2: 	regionNo = 1 and propertyTypeNo = 2 (Agency)
		A3: 	regionNo = 2 and propertyTypeNo = 1 (Agency)
		A4: 	regionNo = 3 and propertyTypeNo = 1 (Agency)
		A5: 	regionNo = 3 and propertyTypeNo = 2 (Agency)
		A6: 	regionNo = 4 and propertyTypeNo = 1 (Agency)
		A7: 	regionNo = 4 and propertyTypeNo = 2 (Agency)
		A8: 	regionNo = 4 and propertyTypeNo = 3(Agency)

	Reconstruction: A1  A2  A3  A4  A5  A6  A7  A8

Employee Table
	Use vertical fragmentation for Employee:

		E1:	NIN, fName, lName, address, DOB, sex, agencyNo(Employee)
[bookmark: _GoBack]		E2:	NIN, salary, taxCode(Employee)

Property and Owner Tables
Use derived fragmentation for Property (based on Agency – locate property at same location as the agency they are registered with) and Owner (based on Property – locate owners at same fragment location as the property, which may mean in a real-world scenario owner records may be replicated if owned properties are with different agencies):
		Pi:	Property      Ai	1  i  8
		Oi:	Owner      Pi	1  i  8

	Reconstruction: P1  P2  P3  P4  P5  P6  P7  P8.
	Reconstruction: O1  O2  O3  O4  O5  O6  O7  O8.
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