Databases


Database is a more general concept that goes beyond computers


We will only deal with the databases stored on computers.


Databases are used when the amount of data is too large to fit into the memory (RAM) and when we want an easy to use facility to answer queries and generate reports


Relational model developed in 1970 by Codd.


Let us consider a database to maintain your grades


Number�
Name�
Address�
Course�
Grade�
Class Avg.�
�
112�
John�
Black Rd. SSM�
COSC 1701�
85�
81�
�
141�
Mary�
Queen St.�
COSC 1701�
84�
81�
�
112�
John�
Bleck Rd. SSM�
COSC 1702�
92�
89�
�



A lot of information is repeated. A better solution is to divide the database into several tables that are interrelated through common attributes.
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This type of breaking up a large table into smaller tables, makes sure that the database is consistent. For example, the address for student #112 is not misspelled


It also saves storage


Fields - a particular type of information. Atomic, i.e. not broken up further. Also called attribute.


Records - collection of fields. Also called tuples.


Files - collection of records (records should have same structure). Also called relations.


Database - collection of files interrelated through common attributes (fields).


DBMS - database plus programs to manipulate the database


Consistent view


Support data definition and query languages


Manage transactions from several users concurrently.


Check authorization to make sure that users who have proper authority can access certain parts of the database


Sustain possible hardware malfunctions without corrupting the database


An example of database modelling is in the notes


One way to solve the video rental problem is to have a single file one record per cassette.


List of fields


Tape ID # (4 characters) 


Title (40 characters long)


Times Rented (2 characters)


Times Rented last week (2 characters)


Category (10 characters)


Stars (100 characters)


Condition (1 character)


Rented Y/N (1 character)


Due Date (8 characters)


Beta/VHS (1 character)


Rating (2 character)


Supplier info


Name (25 characters)


Address (70 characters)


Phone #(12 characters)


Date of purchase (8 char)


Customer Info


customer name (25 characters)


customer ID (4 characters)


Phone # (12 characters)


Address *(70 characters)


Total tapes rented in a month (3 characters)


Number of overdue tapes (2 characters)


Total number of overdues in a Month (3 characters)


Total length of a record will be 405 characters


3500 cassettes 


3500*405=1.5M


Redundancy


Wastage


Data for a particular person may be repeated several times


Inconsistencies


Data for a customer may be entered incorrectly for one cassette


When the data for a customer is updated, we may not update all the records


No record of a customer who hasn’t rented a tape on a given day.


Use three files one for tape, one for the suppliers, and the last one for customers


File for tapes


Tape ID # (4 characters) 


Title (40 characters long)


Times Rented (2 characters)


Times Rented last week (2 characters)


Category (10 characters)


Stars (100 characters)


Condition (1 character)


Rented Y/N (1 character)


Due Date (8 characters)


Beta/VHS (1 character)


Rating (2 character)


Supplier name (25 characters)


Date of purchase (8 characters)


customer ID (4 characters)


Supplier file


Name (25 characters)


Address (70 characters)


Phone #(12 characters)


Customer file


customer name (25 characters)


customer ID (4 characters)


Phone # (12 characters)


Address *(70 characters)


Total tapes rented in a month (3 characters)


Number of overdue tapes (2 characters)


Total number of overdues in a Month (3 characters)


This design will be able to do all the operations expected of the DBMS


Customer file and tape file are linked through a common field called customer id.


Tape file and Supplier file are linked through a field called supplier name.


To get the daily report, you get all the tape records whose due date is before today. Look up the customer Ids in customer file to get the name and phone number of the customer. Sort the records according to the customer name.


Weekly report is as simple as printing the file with tape records. You may want to print only those fields which are asked for the in the report.


Monthly report will be a printout of the file with customer records. You may want to print only those fields which are asked for the in the report.


To answer first question, search for category=comedy in the file for tapes, within the resulting records search for the tapes which are not rented.


To answer the second question, search the file for tapes with stars = Arnold Schwarzenegger, then in the resulting records search for those which are faulty, i.e. condition=F.


Record in tape file is 208 characters (bytes) long


Record in customer file is 119 characters long


Record in supplier file is 107 characters long


3500*208+1000*119+6*107=847K


Still redundancy. Multiple copies of the same title repeat info such as stars, category.


Solution is to split the tape file into two. 


One is the tape record (excluding stars, rating and category)


Second has title, stars, category,rating.


Linked together through a common field called title.


Four files: tapes, titles, customers, suppliers


File for tapes


Tape ID # (4 characters) 


Title (40 characters long)


Times Rented (2 characters)


Times Rented last week (2 characters)


Condition (1 character)


Rented Y/N (1 character)


Due Date (8 characters)


Beta/VHS (1 character)


Supplier name (25 characters)


Date of purchase (8 characters)


customer ID (4 characters)


File for titles


Title (40 characters long)


Category (10 characters)


Stars (100 characters)


Rating (2 character)


Tape file 96 character long


Title file 152 characters long


customers file is as before (119 char records)


Supplier file is as before (107 characters)


Tapes file is linked to Titles file through a common field title. Tapes file is also linked to Customers file through a common field called customer id. Tapes file is linked to the supplier file through a common field called supplier name.


3500*96+1300*152+1000*119+6*107=653K


three reports are done exactly same as before


First question: Look up for category=comedy in the titles file, use the title field to look up the tape file, and select those tapes which are not rented, i.e. rented=N.


Second question: Look up stars = Arnold Schw... in the titles file, use the title field to look up the tape file, and select those tapes which are faulty, i.e. condition=F 


