SFDV3002 Tutorial 4: 
Integrity in the Relational Model

1 Introduction

This tutorial examines the notion of data integrity in more detail, with particular emphasis on the integrity component of the Relational Model. 

3 Questions

1. Define the notion of referential integrity. Give an example of a referential integrity constraint, using a small ERD and minimal sample data. 

              It means that, the requirement that the reference tuples must exist and one important type of referential integrity is forign key constrain 
        Eample,  
2. What are the implications of updating or deleting a primary key value that is referenced by a tuple in another relation? How do we get around this? 

1- no matching between two tauples

2- when you delete from first tuples it will no delete any thing that refer for the same tapule 

to get around this, we must choose different keys   

Something must be done to maintain the integrity of the foreign key. This may mean disallowing the action (not very useful!), setting the FK value to null, or automatically updating or deleting the foreign key so that it remains in sync with the primary key being updated/deleted (i.e., cascade the operation). 

3. In what situations might you use nulls in place of values when inserting new tuples?
           Null value are not allowed in primary key, they are allowed in other candidate keys
The value for the attribute could be:

· unknown

· yet to be determined

· not applicable

· known to be non-existent

· changeable/variable

· not precisely known

· to be calculated by the DBMS

· …

4. Describe the four types of key defined in the relational model, and the relationships that exist among them. (An ERD or class diagram might be a good way to approach this.)
· Primary key-----------> any attribute can be a primary key such as not equal zero and uniqe for one occurance. 
· Forign key-------------> primary key exist to a nother tabel 

· Candicate  key--------> several keys for any relation

· Composite key--------> multi- attributes can be a key

The four types of key are:

Candidate key, a set of attributes which uniquely identifies tuples in a relation; 

Primary key, a candidate key chosen to be the primary means of identifying tuples in a relation; 

Alternate key, a candidate key that is not the primary key; 

Foreign key, a set of attributes whose values are required to have matching values in a candidate key in the database. 

The relationship between primary and alternate keys is that they are both types of candidate key, and they are mutually exclusive (a key cannot be both primary and alternate). Foreign keys and candidate keys are related in that each foreign key must have a candidate key that it refers to. 

5. Why distinguish between primary and alternate keys?

      primary key have two situation to become a primary key. Zero or unique. And alternative key can be zero and can be value repated. So, we can use to search the value of entitiy
There are no particularly compelling theoretical reasons; they’re all just candidate keys (AKs are also known as “secondary keys”). It is useful, however, for users to have one key that is designated as the primary means of identifying rows. Furthermore, often tables have only one candidate key (they must have at least one, since no relation may have duplicate rows). SQL gives unnatural emphasis to PKs (there is no ALTERNATE KEY or CANDIDATE KEY clause in SQL). Privacy issues may prevent an alternate key being used, especially if it comes from another organisation, e.g., IRD numbers. 

6. Define the terms validation and verification, and give an example of each. What component of the information system is responsible for each? Do validation and verification ensure that the data are correct?
· Validation--------------> process the condition
For example, duplicated value 
· Verification-----------> double check of the constrain proecess for two times to be sure about the integrity.
For example, use string or character instead of integers.

Validity of data is governed by the integrity constraints defined in the database. The process of validation is applied by the DBMS to any new data being placed in the database, and to any existing data being updated. Any data that does not satisfy the requirements of the constraints will not be allowed in the database (the system raises an error message). 

Verification of data is the responsibility of database users. The system prompts the user to confirm that the data they have entered is indeed correct. 

Neither process can guarantee the correctness of data in the database. However, the more extensive the validity checking and verification, the less likely it is that incorrect data will “creep through”. 

4 Activities

** You may wish to substitute your own scenario or localise the data. **

Consider the ERD shown in Figure 1, which models a simple used car dealership. Some sample data for this schema are shown in Table 1. Note that the schema uses “approach 2” from lectures for translating subtypes into relations (i.e., one relation per subtype, each of which includes all of the supertype’s attributes). 

1. Using the sample data in Table 1 as a guide, identify combinations of attributes that could in theory be candidate keys for each relation (i.e., do not consider real-world practicalities at this stage).
1- STAFF_ID
2- CUSTOMER_ID
3- TRANS_ID
                                                   4- VIN
Customer & Staff including subtypes:
· Customer/Staff_ID
· Firstname + Lastname (+ Address?)
Car:
· VIN
· Registration
· Make + Model + Year + Colour + Odometer (+ Price?)
Transaction:
· Trans_ID
· Trans_Date + Type + Amount + Staff_ID + Customer_ID? 

2. Some of the possible candidate keys that you have identified will not be be useful or practical. Go through your list of possible candidate keys and identify those that would be unsuitable in practice. For each case, explain why it is unsuitable.
             We have two entities called SERVICE and others. All these entities not be useful because all the attributes are defined in sales entity so there is no relation with custom,er and transaction entities.
Anything involving the names of people is dubious, as there are a large number of people with the same names (we once had two students in SFDV3002 who differed only by one of their middle names!). The long composite key for Car may not be unique either, as it is quite conceivable (although unlikely) to get two cars with will exactly the same details (and of course, long composite keys are not the best for performance, even though technically this should not be the case). A similar argument applies for the long composite key in Transaction. 

3. After filtering out the unsuitable candidates, you may find that you still have more than one candidate key for some relations. For each such relation, pick one candidate key as the primary key, and explain why you chose it. 

           Between customer and transaction entities there is only one primary called customer –ID are defined in two entities. Also between services, others and sales entites there is one attruibute can be primary key called STAFF-ID because it defined in all of them  

The only real case in this schema is VIN vs. Registration in Car. In general, VIN is probably better because it is a globally unique identifier, whereas Registration can change over time. In this particular scenario, however, Registration may be just as effective, as the dealer may not really need to keep a detailed historical record of a particular car. 

4. Identify all the foreign keys in this schema. For each foreign key identified, what would be the significance of altering or deleting the primary key value that it references? 

                                The foreign key in this schema in customer entity and services entities. And the importance of altering PK to check for our data are present in each entity or not. 

There are several FKs in Transaction, and also FKs from the various Staff subtypes to Staff. In the case of the Staff FKs, it would make sense to cascade any PK changes, including DELETE operations. However, in the case of the Transaction FKs, it would not make sense to cascade DELETE operations that affect completed transactions, because this would impact the financial records of the business. Cascading UPDATE operations would be fine. 
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Figure 1. ERD for the used car dealership scenario

	SERVICE

	STAFF_ID
	FIRSTNAME
	LASTNAME
	ADDRESS
	PHONE
	HOURLY_RATE

	7876
	Diane
	Adams
	443 George St
	03-477-1234
	24.50


	SALES

	STAFF_ID
	FIRSTNAME
	LASTNAME
	ADDRESS
	PHONE
	COMMISSION_RATE

	7569
	Chris
	Alberts
	23 Royal Tce
	021-636-7946
	0.02

	7499
	Kevin
	Allen
	137 Elgin Rd
	027-134-779
	0.015


	OTHER

	STAFF_ID
	FIRSTNAME
	LASTNAME
	ADDRESS
	PHONE
	SALARY

	7698
	Marion
	Blake
	58 Picardy St
	03-455-4679
	33000


	CUSTOMER

	CUSTOMER_ID
	FIRSTNAME
	LASTNAME
	ADDRESS
	PHONE
	CREDIT_RATING

	7788
	Donald
	Scott
	12 Howe St
	03-477-6497
	B+

	7820
	Paul
	Ross
	89 Queen St
	021-467-164
	A

	7916
	Grace
	Roberts
	15 Highgrove
	03-455-6497
	A+

	7600
	Raymond
	Porter
	403 Cumberland St
	03-477-3179
	A


	CAR

	VIN
	REGISTRATION
	MAKE
	MODEL
	YEAR
	COLOUR
	ODOMETER
	PRICE

	A987654321
	AHP964
	Mitsubishi
	RVR X2
	1999
	Silver
	17000
	15995

	B123456789
	BLC990
	Volkswagen
	Golf CLi
	2002
	Blue
	31000
	24500

	C456789123
	ALW124
	Nissan
	Primera
	2001
	Green
	6500
	22000

	D321987654
	YB982
	Nissan
	Terrano
	1993
	Red
	54000
	12500

	E369852741
	ZX2938
	Toyota
	Corolla Levin
	1996
	Black
	81000
	6999

	G147852369
	UA3141
	Honda
	City E
	1988
	Red
	167000
	2995


	TRANSACTION

	TRANS_ID
	TRANS_DATE
	TYPE
	AMOUNT
	TRADE_AMT
	STAFF_ID
	CAR_ID
	TRADE_ID
	CUSTOMER_ID

	1234
	2004-11-23
	Buy
	15999
	null
	7569
	AHP964
	null
	7820

	2345
	2004-11-26
	Sell
	25999
	null
	7499
	BLC990
	null
	7916

	3456
	2004-12-05
	trade
	18999
	3500
	7499
	ALW124
	ZX2938
	7600

	5678
	2004-12-06
	trade
	12999
	1200
	7499
	YB982
	UA3141
	7788



Table 1. Sample data for the used car dealership scenario
