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Part One:
Question 1:
Summary of Block 2 questions.
Beginning from a basic point of expression Block 2 questions developed my experience with databases. Although the questions weren’t specifically simple, they developed my understanding, interaction and grasp of database language. The practical questions inspired me to find out more about SQL language.
PART 2:
Question 2.
a) In the modern-day setting, data is the driving determinant of almost every decision in an enterprise or organization. It is used to customize products according to the market requirement and increase profitability. It is also a source of revenue on its own. On the other the process of obtaining the right data involves high expenditure.
b) A Database Management System is made up of a collection of entities such as the set of programs used to control the activities within data the database, process monitor like SQL monitor, hardware e.g input scanners. A DBMS is the whole composition of elements that control a database.
c) 
i. To develop a new schema that fits the specified requirements, all the three levels of the three-schema architecture will need to be modified. Since the application requires a different physical storage of its own, the internal level (usually existing within the actual physical storage such as a hard disk) will be interfered when a new physical storage is introduced. Since a new table is to be introduced into the schema, the Database Developer will modify the logical level to create another table into the schema. Finally introduction of the new table into the schema will affect the view since the table has to be relayed to the DB user.
(ii )The existing application will not be affected since the new application uses tables that are not use by the rest of the applications.
PART 3
Question 3
a) Entity Types
· Locations(unique_postcode (PK), name, address, capacity, site_description, parking_capacity, onsite_facilities)
· Events(ref_number (PK	), title, organizer, date, dtart_time, tickets_available, short_text, long_text)
· Organizer(name)

Relationship Types
· Location One-to-Many Events
· Organizer One-to-Many Events

b) An occurrence diagram
i) Relationship instances
· Many-to-one: Many events can have only one organizer, and one organizer can organize as many events. 
· The relationship type involves two entities, Event and Organizer
ii) Sentences describing Figure 2
· Each event is arranged by one and only one organizer
· Each organizer arranges zero or more events
· Each organizer may arrange up to many events
· Each event must be arranged by at most one organizer
iii) ER diagram
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c) How the data descriptions above will be used to develop a database
The intuitive diagrams and descriptions above will reveal to the stakeholders the full visibility of the data architecture, as the full insight of the data is provided. This modelling also makes the highly technical elements of the business more accessible to less technical staff members, as the executives.

d) Sentence pairs showing degree and optionality
IsMadeTo1
· A visit is made to zero or more locations
· Each location must have one and only one visit

IsMadeTo2
· Each location is visited at least once
· A visit is made to one and only one location

IsMadeTo3
· Each location may be visited as many times;
· A visit can be made to at most one location

The relationship type that matches the information provided is IsMadeTo2, because it describes that each location is visited at least for approval, and that a visit is made to only one location at a time.

Justification 
IsMadeTo1 says that a visit is made to zero or more locations, which is not the case. A visit cannot exist without a location. It also states that each location must have one and only one visit, which is not the case. A location can receive more than one visit

IsMadeTo3 says that each location receives zero or one visit, which is not the case. For a visit to exist, there must be at least one visit, to assert the status of the location.

Question 4
a) Primary and foreign keys
i) A primary key is a column (or set of columns) where each value is unique and identifies a single row of table
A foreign key is a column or a group of columns in a relational database table that provides a link between data in two tables.

ii) Importance of foreign keys and referential integrity
The primary purpose of the foreign key constraint is to enforce referential integrity and improve performance. It also ensures that rules such as insert, update and delete do not lead to redundancy due to the enforced integrity

iii) Why declaring a primary key represents a constrains
The primary key constraint specifies that the constrained columns’ values must uniquely identity each row hence providing an intrinsic structure to the data in the table.

b) Transforming conceptual data model to logical schema representation
i) Client (ClientID, Name, ContactPhoneNumber)
Ticket (TicketNumber, EventID, EventDate, PricePaid)
Buys (NaturalID, ClientID, TicketNumber, PricePaid)

ii) Every client will have their client ID as foreign key in the bought tickets weak entity. This will ensure referential integrity is enforced.




PART 4
Question 5
a) Basing on Figure 5 The relation Event represented by a table of sample data
i) How an update anomaly might arise
An update anomaly might arise where a particular record occurs more than once in a table and therefore when a particular field of the record is to be updated, all the occurrences of the record have to be updated to prevent data inconsistence.
Example: If we wanted to update the Access Restrictions of one of the locations, say Haven Field, we would have to update both E00275 and E00290 records to maintain data consistence.

ii) Why Event is in second normal form
The table is in second normal form because no non-prime attribute of the table is dependent on the proper subset of any candidate key in the table.

iii) The Event table is not in third normal form because a 3NF should only contain super keys and prime attributes of the table. The Event table contains several non-prime fields, for example Address and Capacity and Access Restrictions which are dependent on location, and Contact Number which is dependent on Organizer Name. These fields could be separated into different tables and then linked using super keys.

New Tables
1. Event (EventID, Date, Title, Location, Organizer)
2. Location (Name, Address, Capacity, Access Restrictions)
3. Organizer (Name, Contact Number)
 


b) Statements to create the above tables
· CREATE TABLE Client (
ClientID CID NOT NULL,
Name NameString NOT NULL,
PRIMARY KEY (ClientID)
);

· CREATE TABLE BookedAddOn (
AddOnID AOID,
EventID EID,
ClientID CID NOT NULL,
Quantity Integer,
CHECK (Quantity >= 1, Quantity <= 20),
PRIMARY KEY (AddOnID, EventID),
FOREIGN KEY (ClientID) REFERENCES Client(ClientID)
);
Question 6
a. Write SQL statements for each.
(i) List of developer identifier that are recorded as having developed or approved at least one page without Duplicates:
SELECT developer
FROM page
WHERE count(approved > 1)
GROUP BY developer;
(ii) SELECT * FROM developer WHERE approve > 1;
(iii) SELECT count(page_id) WHERE content_type = “Registration”;
(iv) SELECT count(developer) WHERE count(approved > =1);
(v) SELECT code, content_type, layout_template WHERE description LIKE ‘%index%’;
(vi) SELECT * FROM page WHERE location = “Scotland”;
(vii) SQL (Can’t understand)
(viii) SELECT page_code, WHERE view< 1;
(ix) 
b. The SQL code selects the page code and the developer from the table “page” and joins the listed “page codes” from tables page and viewing_action such that the page_code IDs are listed in just one column. The elected page codes should have a dwell time of less than 1800000 and be partitioned to two rows, i.e column_page code from table page and developer with average dwell time of less than 3000.
c. The process begins by identifying the page code in column page_code from table viewing_action. Then, it retains only the “page code’s” whose viewing action recorded a duration of at least 15000. Thereafter it retains page_codes with a visitor count of greater than 3 and finally sorts them by page_id IDs.
d. 
INSERT INTO page(
	page_code, 
	content_type, 
	description, 
	layout_template,
	developer,
	date_approved)
VALUES(
10001231,
"Test",
"Exploring a new page construction technique",
"DEV311",
NULL);
e. The natural join operator causes columns of the same name of associated tables to appear once. The risk of using the JOIN inappropriately is that it might merge columns unintended to be joined and therefore returning incorrect query results.
f. CREATE VIEW.
Question 7
a) Ensuring client information is protected
Privileges are granted to users at the discretion of other users, say administrators. If a user wants any specific data, these privileges can be enabled that particular user to connect to the database, creating tables, selecting rows from other tables and executing another user’s stored procedure.
Data on the server can also be encrypted as an additional measure of security, to ensure that only properly identified and authenticated and authorized users can access the data.
Access of the data can also be restricted through passwords via an application, so that only authenticated and authorized users can access the information stored in the databases.
It is critical that the DBMS be properly configured and hardened, and then monitoring the configurations to ensure that they stay consistent.

b) ACID properties of the Transaction Management System
A transaction management system ensures the ACID properties of a transaction are adhered to. For instance, the application described above demonstrates lack of consistency. Without consistency, concurrent transactions are not isolated, hence at any particular database instance, there could be more than one transaction working on the same value in a database, yet the value should have changed after the first transaction. This leads to inconsistency. That is likely how the problem above might have occurred.

This is why the other ACID properties are also important: importance of ACID properties of transactions
1. Atomicity: This property will ensure that either all the operations of a transaction are reflected in the database, or none is reflected. The transaction should either fail without executing any of the operations, or it should process both the operations.
2. Consistency: To maintain consistency, the execution of transaction should take in isolation (meaning no transactions should run concurrently when there is another transaction already running). 
3. Isolation: Each pair of transactions should execute and finish before another transaction starts running. This will promote consistency.
4.  Durability: Once a transaction is complete, the changes made to the database should be permanent and prone to issues like system-failure. This will prevent data loss

