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Phase I 

1. Fact-Finding Techniques and Information Gathering
1.1 Description Fact-Fining Techniques; Methods used to gather the data, and operations on data

This database is going to be used for a plumbing business. The ways I plan to gather the data will be to ask people in the business, mainly my dad, about what major items in the business that are important to keep track of as well as other members of my family that know/worked in the plumbing business. The database will mainly be used to keep track of materials used on job sites and who worked on which job sites.

1.3 Introduction to Enterprise/Organization

The Enterprise is based off my dad’s old plumbing company that was called Victory Plumbing. His business focused on many different areas in plumbing but the main focus is on re-piping houses and fixing household appliances.

1.4 Structure of the Enterprise

The structure of the enterprise is a very simple enterprise. The boss/owner is my dad who has plumbing assistances who go out on job sites with him. There they do what the customer wants done which could be one too many very simple quick fix tasks to a really complicated task that could take days to complete. My dad is also the one who keeps track of the records and what was done at every job site. He is also the 1 who goes out and buys the supplies that are needed to be used on the different job sites.

1.5 Itemized descriptions of major objects, and the relationship among (or between) the objects in the business

The entity Supplier supplies the materials needed for a job site. The entity Materials, keeps track of what items were bought. The entity Order keeps track of when materials were bought from the supplier. The Employee entity has all the information on the employees that work for the business.  The Project entity is the job sites the employees work on for a customer. The Customer entity keeps track of the customers the business has done work for.

1.6 Data views and operations for user groups

The data views and operations for the different user groups will be as follows:

Owner:


Will be able to use all operations and all privileges.

Employees:


Only read access.
1.2 Conceptual Database Design

2.1 Entity Set Description

Entity Supplier

· The Supplier entity is the people in the business goes to get materials which are used on the projects.

· Candidate Keys:

· Primary Key: Name

· Strong/Weak Entities: strong

· Fields to be Indexed:

· Attributes:

	Name
	Name
	Address
	Phone Number

	Description
	Name of supplier
	Address of supplier
	Phone number of supplier

	Domain/Type
	string
	string
	string

	Value Range
	0-2^23
	any
	any

	Default Value
	none
	none
	none

	Null Value
	no
	no
	no

	Unique 
	no
	yes
	

	Single or 

Multiple Values
	single
	single
	multiple

	Single or Composite
	composite 
	composite
	single


Entity Materials

· The Materials entity is the items the business needs in order to complete the project that is being worked on.  

· Candidate Keys: Material ID

· Primary Key: Material ID

· Strong/Weak Entities: strong

· Fields to be Indexed: 

· Attributes:

	Name
	Material ID
	Description 
	Item Name

	Description
	An ID number for a specific part
	Description of the item
	The name of the item

	Domain/Type
	Integer
	string
	String

	Value Range
	0-2^23
	any
	Any

	Default Value
	None
	None
	None

	Null Value
	No
	Yes
	No

	Unique
	Yes
	No
	No

	Single or 

Multiple Values
	single
	single
	single

	Single or Composite
	single
	single
	single


Entity Order

· The Order entity contains the date of purchase which will have an ID that corresponds with that date.  

· Candidate Keys:

· Primary Key: ID

· Strong/Weak Entities: strong

· Fields to be Indexed:

· Attributes:

	Name
	ID
	Date

	Description
	The ID for a specific order number
	The date the order was made

	Domain/Type
	integer
	string

	Value Range
	0-2^23
	any

	Default Value
	none
	none

	Null Value
	no
	no

	Unique 
	yes
	no

	Single or 

Multiple Values
	single
	multiple

	Single or Composite
	single
	single


Entity Employee

· The Employee entity contains all the information on the employee and the boss which can be used to see who worked on what projects later.

· Candidate Keys:

· Primary Key: SSN

· Strong/Weak Entities: strong

· Fields to be Indexed:

· Attributes:

	Name
	SSN
	Name
	Bdate
	Address

	Description
	SSN of the employee
	Name of the employee
	The birth date of the employee
	The address of the employee

	Domain/Type
	integer
	string
	string
	string

	Value Range
	0-9
	any
	any
	any

	Default Value
	none
	none
	none
	none

	Null Value
	no
	no
	no
	no

	Unique 
	yes
	no
	no
	yes

	Single or 

Multiple Values
	single
	multiple
	multiple
	multiple

	Single or Composite
	single
	composite
	single
	composite


Entity Project

· The Project entity is where the employees work on the project they are currently assigned which is for a customer and the materials are used on them. 

· Candidate Keys:

· Primary Key: Project ID

· Strong/Weak Entities: strong

· Fields to be Indexed:

· Attributes:

	Name
	Project ID
	Estimate 

	Description
	The ID number specific to that job
	How much the job will cost

	Domain/Type
	integer
	double

	Value Range
	0-2^23
	any

	Default Value
	none
	none

	Null Value
	no
	no

	Unique 
	yes
	no

	Single or 

Multiple Values
	single
	multiple

	Single or Composite
	single
	single


Entity Customer

· The Customer entity is the entity that keeps track of all the customers employees have done work for.

·  Candidate Keys: 

· Primary Key: Customer ID

· Strong/Weak Entities: strong

· Fields to be Indexed:

· Attributes:

	Name
	Customer ID
	Name
	Phone #
	Address

	Description
	The ID a specific customer is assigned to
	The name of the customer
	The phone number(s) of the customer
	The address of the customer

	Domain/Type
	integer
	string
	integer
	string

	Value Range
	0-2^23
	any
	any
	any

	Default Value
	1
	none
	none
	none

	Null Value
	no
	no
	no
	no

	Unique 
	yes
	no
	yes
	yes

	Single or 

Multiple Values
	single
	multiple
	single
	single

	Single or Composite
	single
	composite
	single
	composite


Entity Items Used

· The Items Used entity keeps track of how many items were used on a project and what items were used.

· Candidate Keys: Qty, Item

· Primary Key: Qty, Item

· Strong/Weak Entities: strong

· Fields to be Indexed:

· Attributes:

	Name
	Qty

	Description
	Amount of items

	Domain/Type
	Integer

	Value Range
	0-2^23

	Default Value
	None

	Null Value
	No

	Unique 
	No

	Single or Multiple Values
	Single

	Single or Composite
	Single


2.2 Relationship Set Description
Relationship Supplies:

The relationship Supplies are the relationship between Supplier and Materials. There are no descriptive fields in Supplies. The purpose of the relationship Supplies is to show a relationship showing that the supplier supplies materials. The mapping between Supplier and Supplies is 1 : M. There is only 1 supplier that supplies many materials. The mapping between Materials and Supplies is M : M. Many different materials can be supplied from many different suppliers. 

Relationship Contains:

The relationship Contains is a relationship used between the entities Order and Materials. The descriptive fields in Contains are Quantity and Price. The Quantity descriptive field tells us how many of each item from Materials was purchased. The Price descriptive field gives us the price of the materials from that order. The mapping from Order to Contains is 1 : 1. There will be only 1 order for each purchase made. The mapping from Materials to Contains is M : 1. There will be many materials that will be purchased but for each purchase, it will only be listed 1 time for that purchase.

Relationship Work_On:

The relationship Work_On is the relationship used between Employee and Project. The descriptive fields in Work_On are SDate, EDate, and Hours. SDate tells us when the project was started, and the EDate tells us when the project was finished. The Hours descriptive field tells us how many hours were spent working on a project. The mapping is from Employee to Work_On is 1 : M. 1 or more employs can work on a project. The mapping from Project to Work_On is 1 : M. 1 or more projects can be worked on by an employee.

Relationship has:

The relationship has is the relation between Materials and Project. There are no descriptive fields. The purpose of this relationship is to show that a project has materials that are needed. The mapping between Materials and Project is M : M. There is many materials needed for many projects.
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Phase II
2.1 E-R model and relational model

Description

The entity model described in phase one is a great way for visualizing the data’s organization for the planned database. We must however convert it into a relational model before it can be used as a functional database. The relational model allows for all data to be described as a set of relations with constraints on given domains, which will allow us to have a theoretical database in which we can convert into an actual database much easier.

Comparison of two different models

An Entity-Relationship model focuses more on a visual concept rather than computer implementation. With an entity-relationship model, it focuses more on a better visual representation between entities and relations. With the ER model, it shows the entities and in between entities, there are relations which the two entities have in common. 

With a relational model it is more focused on better computer implementation rather than a visual model of the database. With the relational model, it represents a database as a collection of relations. These relations are thought of as a table of values which are put into columns and rows. Each row in the table is a tuple.

Conversion from E-R model to Relational Model

We must make a conceptual model before we can make a relational model. This will provide the basic structure of the relational model. There is an algorithm that will help with this process. This algorithm takes into account all the entity relationships that exists and will provide a solution for the conversion for each possibility.

A relation is first created for each strong entity type in the E-R model, and will contain the same simple attributes. One of the attributes is selected as a primary key. Also include only the simple component attributes of a composite attribute. Secondary keys may also be included. Next, the weak entities and their attributes are mapped into a relation. The primary key can be denoted as a combination of any partial keys the weak entity has with the primary key of its owner(s).

For mapping of Binary 1:1 relationship types, the representation of the relational model can be created using several different methods:

· Foreign key approach: chose one of the relations S, and include as a foreign key in S the primary key in T. It is best to choose a entity type with total participation in R in the role of S.

· Merged Relation Approach: Merge the two entity types into a single relation. This is best when both participations are total.

· Cross-reference:  The primary keys of the two relations S and T representing the entity types. This approach is required of binary M:N relationships, but can be implemented for any cardinality. 

This approach can be used also for 1:N and M:N relationships to the relational model.

For mapping of Multi-valued attributes, the relation will have attributes for each portion of the E-R model’s multi-valued attributes. The relation can be assigned a primary key that can be referred to from any other relation that uses the multi-valued attribute.

For N-ary relationships all the previous steps are combined together from the ER model.

For specialization and generalization, additional steps are used for representation of the relational model. There are several approaches for this step.

· Multiple Relations for Super and Subclasses: Create one relation for the super class with attributes, and create m relations for each subclass with its own attributes union with the super class attributes. Specify the subclasses primary keys. This works for any super class with specialization of total or partial and overlapping or disjoint.

· Multiple Relations for subclasses only: Create a relation for each subclass, and union the subclass attributes with the super class attributes. This works for every super class that belongs to at least one subclass

· Single Relations with One Type Attribute: Create a single relation with all subclass and superclass attributes unioned. This has the potential to create many NULL values, and is used for subclasses that are disjoint only.

· Single Relations with Multiple Type Attributes: Create a single relation schema with attributes, and will be a Boolean type attribute indication whether a tuple belongs to a subclass. This option works for specialization whose subclasses are overlapping.

Constraints 

2.2 Convert the E-R database into a relational database schema

Supplier Relation

Attributes

· Name

· Domain: unassigned integer: 1 to 2^32-1. Cannot be NULL.

· Address

· Domain: String. Must be in proper address format. Zip code must be in Kern County. Cannot be NULL.

· Phone Number

· Domain: String. Area code must be “661”. 12 characters long (includes -). Can have multiple phone numbers. Cannot be NULL.

Constraints

· Primary Keys: Name, Address: These attributes act together as the primary key. Both together are unique and both cannot be NULL.

Candidate Keys

· Name and Address

Supplies Relation

Attributes

· Name

· Domain: unassigned integer: 1 to 2^32-1. Cannot be NULL.

· Material ID 

· Domain: Integer. Cannot be NULL

Constraints

· Primary Keys: Name, Material ID: These attributes act together as the primary key. Both together are unique and both cannot be NULL.

Candidate Keys

· Name, Material ID

Materials Relation

Attributes

· Material ID

· Domain: Integer. Cannot be NULL.

· Description

· Domain: String. Variable length. Cannot be NULL.

· Item Name

· Domain: String. Variable length. Cannot be NULL.

Constraints

· Primary Keys: Material ID: This acts as a primary key. This must be unique and cannot be NULL.

Candidate Keys

· Description, Item Name

Order Relation

Attributes

· Order ID

· Domain: Integer. 1 to 2^32-1. Cannot be NULL.

· Date

· Domain: String. Must be in the format “mm/dd/yyyy” for the date. Cannot be NULL.

Constraints

· Primary Keys: ID: This acts as a primary key. This must be unique and cannot be NULL.

Candidate Keys

· Date

Contains Relationship

Attributes

· Material ID

· Domain: Integer. Cannot be NULL.

· Order ID

· Domain: Integer. Length 1 to 2^32-1. Cannot be NULL.

· Quantity

· Domain: Integer. Cannot be NULL.

· Price

· Domain: Integer. Precision 2. Cannot be NULL.

Constraints

· Primary Keys: Material ID, Order ID: These attributes act together as the primary key. Both together are unique and both cannot be NULL.

Candidate Keys

· Quantity, Price


Employee Relationship


Attributes

· SSN

· Domain: Integer. Length must be 9 digits long. Cannot be NULL.

· Name

· Domain: String. Single string that must hold name in “First middle initial Last” format. Single space between First and middle initial and space between middle initial and Last. Cannot be NULL.

· BDate

· Domain: Integer. Must be in the format of “mm/dd/yyyy”. Cannot be NULL.

· Address

· Domain: String. Must be in proper address format. Zip code must be in Kern County. Cannot be NULL.

Constraints

· Primary Keys: SSN: This acts as a primary key. This must be unique and cannot be NULL.

Candidate Keys

· Name

Project Relationship


Attributes

· Project ID

· Domain: Integer. Length must be 9 digits long. Cannot be NULL.

· Estimate

· Domain:Integer. Variable length, precision 2. Cannot be NULL.

Constraints

· Primary Keys: Project ID: This acts as a primary key. This must be unique and cannot be NULL.

Candidate Keys

· Estimate
Work_On  Relationship


Attributes

· Project ID

· Domain: Integer. Length must be 9 digits long. Cannot be NULL.

· SSN

· Domain: Integer. Length must be 9 digits long. Cannot be NULL.

· Hours

· Domain: Integer. Cannot be NULL.

· SDate

· Domain: Integer. Must be in the format of “mm/dd/yyyy”. Cannot be NULL.

· EDate

· Domain: Integer. Must be in the format of “mm/dd/yyyy”. EDate must never be less than the SDate. Cannot be NULL.

Constraints

· Primary Keys: Project ID, SSN: These attributes act together as the primary key. Both together are unique and both cannot be NULL

Candidate Keys

· Hours, SDate, EDate

Items Used Relation

Attributes

· Material ID

· Domain: Integer. Cannot be NULL.

· Project ID

· Domain: Integer. Cannot be NULL.

· Qty

· Domain: Integer. Cannot be NULL.

Constraints

· Primary Keys: Material ID, Project ID: These attributes act together as the primary key. Both together are unique and both cannot be NULL

Candidate Keys

· Qty


Customer Relation

Attributes

· Customer ID

· Domain: Integer. Cannot be NULL.

· Name

· Domain: String. Single string that must hold name in “First Last” format. Single space between First and Last. Cannot be NULL.

· Phone #

· Domain: String. Area code must be “661”. 12 characters long (includes -). Can have multiple phone numbers. Cannot be NULL.

· Address

· Domain: String. Must be in proper address format. Zip code must be in Kern County. Cannot be NULL.

Constraints

· Primary Keys: Customer ID: This acts as a primary key. This must be unique and cannot be NULL.

Candidate Keys

· Name

Has Relation

Attributes

· Project ID

· Domain: Integer. Length must be 9 digits long. Cannot be NULL.

· Customer ID

· Domain: Integer. Length must be 9 digits long. Cannot be NULL.

Constraints

· Primary Keys: Project ID, Customer ID: These attributes act together as the primary key. Both together are unique and both cannot be NULL

1.3 Design relation instances (tuples, table body) for each relation

Supplier

	Name
	Address
	Phone Number

	The Home Depot
	8700 Rosedale Hwy Bakersfield, CA 93312
	661-587-1545

	Lowes Home Improvement
	6200 Colony Ave. Bakersfield, CA 93307
	661-669-1000

	Ace Hardware
	10511 Rosedale Hwy Bakersfield, CA 93312
	661-589-2020

	Floyds Plumbing Faucet Supplies
	3940 Chester Ave. Bakersfield, CA 93308
	661-327-5105


Supplies

	Name
	Material ID

	The Home Depot
	589127

	Lowes Home Improvement
	000672139

	Ace Hardware
	000926778

	Floyds Plumbing Faucet Supplies
	000329764


Materials

	Material ID
	Description
	Item Name

	000589127 h
	Repipe.  80ft. 1in  200ft  3/4in, 140ft 1/2in copper pipe, Screws, fittings: 10 3/4in T’s, 20 1/2in T’s, 20 3/4in 90deg, 50 1/2in 90deg, 15 3/4in couplings, 40 1/2in couplings, pipe strapping multiple kinds, 1 tub of solder, 1 tub of flux, sanding cloth, 1 tank of mapp gas, and other misc items.
	Pipe and items

	000926778 a
	Rebuilding Toilet. 1 fluid master ball cock steel valve, 1 Doublas valve, 1 kork flapper  w/ chain, 1 park bowl gasket, 3 tank bowl bolts w/ nut & washer, 1 ½ X ¾  12in  steel braided toilet flex supply, 1 roll Teflon tape.
	Toilet  items

	000672139 l
	Replace water heater. 40 gal water heater, 2 3/4in X 18in copper flex supply, 3 3/4in X 6in brass nipples, 1 3/8in X 24in gas flex supply, Teflon tape, screws, 1 roll of heat tape, 1 water heater strap. 
	Water heater and items

	000329764 f
	Change faucet. 1 4in scissor spread single handed Moen faucet, 2 1/2in X 3/8in angle stop, 2 3/8in X 1/2in X20in steel braded flex supply, liquid tape, pipe dope. 
	Faucet and items

	000589127
	Replacing kitchen sink. 1 8in wide spread Moen kitchen faucet w/ sprayer, 1 1/2in X 3/8in angle stop, 1 1/2in X 3/8in X 3/8in angle stop, 2 3/8in X 1/2in X30in steel braded flex supply, liquid tape, pipe dope.
	Kitchen sink and items

	000672139
	Replacing garbage disposal. 1 Istbadger garbage disposal ½ horse power, 1 small tub of plumber puddy, 1 5ft electrical pig tail cord, 1 roll of Teflon tape, pipe dope.
	Garbage disposal and items

	000589127
	Replacing Toilet. 1 12in rough-n water saver American Standard toilet, 1 toilet bowl, 1 toilet seat, 1 1/2in X 3/4in X 12in tolilet steel braided flex supply, 1 set of closet bolts, 1 wax ring, 1 tube of white cocking.
	Toilet and items

	000329764
	Replace hose bib. 1 /2in hose bib, 1 roll of Teflon tape.
	Hose bib and items

	000672139
	Replace water heater. 40 gal water heater, 2 3/4in X 18in copper flex supply, 3 3/4in X 6in brass nipples, 1 3/8in X 24in gas flex supply, Teflon tape, screws, 1 roll of heat tape, 1 water heater strap.
	Water heater and items

	000672139
	Replacing garbage disposal. 1 Istbadger garbage disposal 1/2 horse power, 1 small tub of plumber puddy, 1 5ft electrical pig tail cord, 1 roll of Teflon tape, pipe dope.
	Garbage disposal and items


Order

	Order ID
	Date

	00090010
	07-02-2007

	00090011
	07-04-2007

	00090012
	07-06-2007

	00090013
	07-08-2007

	00090014
	07-12-2007

	00090015
	07-14-2007

	00090016
	07-19-2007

	00090017
	07-25-2007

	00090018
	08-01-2007

	00090019
	08-08-2007


Contains

	Material ID
	Order ID
	Quantity
	Price

	000589127
	00090010
	470
	$1800.00

	000926778
	00090011
	10
	$30.00

	000672139
	00090012
	12
	$450.00

	000329764
	00090013
	5
	$150.00

	000589127
	00090014
	8
	$200.00

	000672139
	00090015
	6
	$175.00

	000589127
	00090016
	6
	$350.00

	000329764
	00090017
	2
	$9.99

	000672139
	00090018
	12
	$450.00

	000672139
	00090019
	6
	$175.00


Employee

	SSN
	Name
	BDate
	Address

	123-45-6789
	Daniel Musick
	02-16-1963
	8400 Larcus St. Bakersfield, CA 93308

	987-65-4321
	Travis Lamb
	04-02-1966
	8900 Bridlewood Ln. Bakersfield, CA 93310

	963-85-2741
	John Doe
	06-15-1956
	804 6th St. Bakersfield, CA 93304

	741-85-2963
	Robert Carlson
	09-29-1970
	9401 Tokeland Ct. Bakersfield, CA 93312

	369-25-8147
	Jason Row
	01-05-1981
	3025 River Blvd. Bakersfield, CA 93305

	147-25-8369
	Darth Vader
	04-05-1969
	13007 Queen Plam Ct. Bakersfield, CA 93314

	246-81-3579
	Jane Doe
	11-02-1975
	10523 Pleasant Valley Dr. Bakersfield, CA 93312


Project

	Project ID
	Estimate

	000445001
	$7000.00

	000445002
	$150.00

	000445003
	$1050.00

	000445004
	$225.00

	000445005
	$325.00

	000445006
	$225.00

	000445007
	$450.00

	000445008
	$75.00

	000445009
	$1050.00

	000445010
	$225.00


Work_On

	Project ID
	SSN
	SDate
	EDate
	Hours

	000445001
	123-45-6789
	07-03-2007
	07-06-2007
	21

	000445001
	987-65-4321
	07-03-2007
	07-06-2007
	21

	000445001
	963-85-2741
	07-03-2007
	07-06-2007
	20

	000445001
	147-25-8369
	07-03-2007
	07-06-2007
	20

	000445002
	123-45-6789
	07-07-2007
	07-07-2007
	2

	000445002
	741-85-2963
	07-07-2007
	07-07-2007
	2

	000445003
	987-65-4321
	07-10-2007
	07-10-2007
	5

	000445003
	369-25-8147
	07-10-2007
	07-10-2007
	5

	000445003
	246-81-3579
	07-10-2007
	07-10-2007
	5

	000445004
	963-85-2741
	07-14-2007
	07-14-2007
	3

	000445004
	147-25-8369
	07-14-2007
	07-14-2007
	3

	000445005
	123-45-6789
	07-15-2007
	07-15-2007
	5

	000445005
	987-65-4321
	07-15-2007
	07-15-2007
	5

	000445005
	246-81-3579
	07-15-2007
	07-15-2007
	5

	000445006
	987-65-4321
	07-19-2007
	07-19-2007
	4

	000445007
	963-85-2741
	07-22-2007
	07-22-2007
	6

	000445007
	741-85-2963
	07-22-2007
	07-22-2007
	6

	000445007
	246-81-3579
	07-22-2007
	07-22-2007
	6

	000445008
	963-85-2741
	07-27-2007
	07-27-2007
	1

	000445009
	123-45-6789
	08-02-2007
	08-03-2007
	4

	000445009
	147-25-8369
	08-02-2007
	08-03-2007
	4

	000445009
	369-25-8147
	08-02-2007
	08-03-2007
	4

	000445010
	123-45-6789
	08-03-2007
	08-03-2007
	3

	000445010
	246-81-3579
	08-03-2007
	08-03-2007
	3


Items Used

	Material ID
	Project ID
	Qty

	000589127
	000445001
	470

	000926778
	000445002
	10

	000672139
	000445003
	12

	000329764
	000445004
	5

	000589127
	000445005
	8

	000672139
	000445006
	6

	000589127
	000445007
	6

	000329764
	000445008
	2

	000672139
	000445009
	12

	000672139
	000445010
	6


   Customer

	Customer ID
	Name
	Phone #
	Address

	00880097
	Mike Bell
	661-391-2467
	9926 Palm Ave. Bakersfield, CA 93312

	00880098
	Anthony Chavez
	661-587-1091
	4021 Edith Rd. Bakersfield, CA 93311

	00880099
	Charles Linda
	661-588-1925
	5701 Nomi Dr. Bakersfield, CA 93308

	00880100
	Marie Battle
	661-204-9135
	2509 Sunset Ave. Bakersfield, CA 93304

	00880101
	Carolyn Holmes
	661-397-5897
	2017 Century Dr. Bakersfield, CA 93306

	00880102
	Pam Flores
	661-213-8059
	341 Plum Tree St. Bakersfield, CA 93305

	00880103
	Bruce Thompson 
	661-854-5569
	12209 Rodeo Ave. Bakersfield, CA 93309


   Has

	Customer ID
	Project ID

	00880097
	000445001

	00880098
	000445002

	00880099
	000445003

	00880100
	000445004

	00880101
	000445005

	00880102
	000445006

	00880103
	000445007

	00880097
	000445008

	880099
	000445009

	00880103
	000445010


2.4 The Queries

1. List all employees that worked on a project between 07/07/07 and 07/11/07.

2. Find the most expensive Project.

3. Find all projects that the employee John Doe has worked on.

4. List all customers that have more than one project.

5. List all projects with an estimate greater than $5,000.

6. List all projects with an estimate less than $1,000.

7. Find all Employees that worked on a project for the customer “Charles Linda”.

8. Find all the Orders from “The Home Depot.”

9. List all projects that take more than 4 hours to complete.

10. Find the employee that has worked the second most hours. 

2.5 Query Representation

1. [image: image1.png]


 e.FName, e.LName (  [image: image2.png]


  ( Project X Employee )





    ^ p.SDate >= 07/07/07  ^  p.EDate <= 07/11/07)

{e.FName, e.Lname | Employee (e)  ^  (∃p) (Project (p) ^  

 



p.SDate >= 07/07/07 ^ p.EDate <= 07/11/07)}

{e | (∃e) (∃p) (Employee ( _, n, _, _, _,) ^

 Project ( _, _, s >= 07/07/07, e<= 07/11/07))}

2.  [image: image3.png]


  * p1  ( [image: image4.png]


 ( Project X Project )

    ^ p1.Estimate >= p2.Estimate)


{ p |  (Project (p1) ^~ (∃ p2)(Project (p2)   ^  p2.Estimate > p.Estimate))}


{ p |  (∃p1)  ~ (∃p2)  ^  (Project _, p2, _, _)  ^ p2 > p1}

3.  JD [image: image5.png]
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 Fname = “John” LName = “Doe (Employee)

Result [image: image7.png]
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 Work_On [image: image10.png]


 Project )

{ e | (∀e) (Employee(e) ^ (∃w) (Work_On(w)

 ^  w.SSN = 963-85-2741  



         ^(∃w2) (Work_On(w2)  ^ w2.SSN = 963-85-2741

^ w.SSN = e.SSN ^ w.SSN = w2.SSN




e.Fname = “John” ^  e.LName = “Doe )))}

{ e | (∀e) (Employee(s= 963-85-2741, n= “John Doe”, _, _) 

^ (∃w) (Work_On(1p, s1 = 963-85-2741)  



          ^ (∃w2) (Work_On(p2, s2 = 963-85-2741)  

^ w.SSN = e.SSN ^ w.SSN = w2.SSN )))}

4.   [image: image11.png]


c.customer_ID  ( Project X Customer)

{ c | Customer(c)  ^ (∃h1) (has(h1) ^ (∃h2) (has(h2) ^





h1.ProjectID != h2.ProjectID ^





h1.CustomerID = h2.CustomerID )) }

{c | { c | Customer(c, _, _, _)  ^ (∃h1) (has(c1, p1) ^  

(∃h2) (has(c2, p2) ^ c2 !=  c2 ^ p1 = p2 ))}

5.   [image: image12.png]


  * p1  ( [image: image13.png]


  ( Project X Project )

  ^  p1.Estimate != p2.Estimate  ^ p1.Estimate > 5000

{ p.ProjectID | (∀p) (project(p) ^ p.Estimate > 5000)}

{ p | (∀p)  Project(I, e > 5000)}

6.   [image: image14.png]


 * p1  (  [image: image15.png]


   ( Project X Project )




^  p1.Estimate != p2.Estimate  ^ p1.Estimate < 1000

{ p.ProjectID | (∀p) (project(p) ^ p.Estimate < 1000)}

{ p | (∀p)  Project(I, e < 1000)}

7. [image: image16.png]


 e.* (  [image: image17.png]


 (Employee X Work_On X Has X Customer X Has)

^h1.ProjectID = w.ProjectID ^ c.CustomerID = h.CustomerID ^

 ^ h1.ProjectID != h2.ProjectID  ^ c.Name = “Charles Linda”

{e.SSN, Name | (∀e) Employee(e) ^ (∃w) (Work_On(w) ^ (∃c)(Customer(c) ^ (∃h1) (Has(h1) ^ h1.ProjectID = w.ProjectID ^ c.CustomerID = h.CustomerID ^ 

(∃h2) (Has(h2) ^ h1.ProjectID != h2.ProjectID ^ c.Name = “Charles Linda” ))))}

{ <s, n> | (∀e) Employee(s, n, _, _) ^ (∃w) (Work_On(p, s, _, _, _) ^ (∃c)(Customer(c, n = “Charles Linda”, _, _) ^ (∃h1) (Has(p1, c1) ^ p1.ProjectID = p.ProjectID ^ c.CustomerID = c1.CustomerID ^ 

(∃h2) (Has(p2, c2 ^ p1.ProjectID != p2.ProjectID ))))}

8.  ( [image: image18.png]


Supplies.*  (Supplies)  / ([image: image19.png]


Contains)) 

Supplies.Name = “The Home Depot”

{ s | Supplies(s) ^ (∃c) (Contains(c) ^ s.MaterialID = c.MaterialID ^





s.Name = “The Home Depot”)}

{ s | Supplies(n = “The Home Depot”, m) ^

 (∃c) (Contains(m, o, _, _) ^ s.MaterialID = c.MaterialID)}

9. Project * ( ProjectID AGG count(hours)

^ hours > 4)

{ p | (∀e) Project(p) ^ (∃w) (Work_On(w) ^ w.hours > 4)}

{ p | (∀e) Project(p, _) ^ (∃w) (Work_On(w, _, _, _, h) ^ w.hours > 4)}

10.   [image: image20.png]


 Employee.*(e.2 AGG count(hours) ( [image: image21.png]


 ( Employee X Employee)

^e1.hours > e2.hours))
Phase III

Implementation of the Relational Database

3.1 Main purpose of SQL*PLUS
Now that we have created a relational model, each relation can be used to create a database. To do this, we will use SQL from the Oracle Relational Database Management System. Oracle provides a tool called SQL*PLUS that allows you to run any SQL commands. This allows for the support of user interaction and automated scripts, which can be used to create and drop tables very quickly in the database.
3.2 Schema Objects in Oracle
A collection of schema objects form a schema in oracle. Oracle supports many types of schema objects. They are as followed:

· Tables

Tables are used to represent relations from the relational model. They serve as the basic way to store units into the Oracle database. The columns represent the relation’s attributed, and the rows represent the records or tuples in the relation. Each column has a name and a data type. After the table is created, rows can be inserted to represent the tuples.

· Views

Views are read only query commands that will always return tuples from the tables to meet a certain requirement. They are normally used when the same command is used repeatedly. Views do not use storage space like tables do, but have similarities of a table like being accessed and modified as one.

· Sequences

Sequence generators create a sequential set of numbers for the use in multi-user environments. They are not dependant on any table, but can be used to keep track of roll backs.

· Synonyms

Synonyms are alternate aliases for certain types of schema objects, like tables, views, or functions. They do not require any space other then the entries in the database data directory.  They are used to hide information from outside users or to make complex SQL commands simpler.

· Indexes

Indexes are optional structures associated with tables. They can be used to speed up SQL statement’s execution time on a table. 

· Packages 

Packages are specific collection of stored procedure, functions, and cursors. Packages organize and simplify design requirements for databases with complex tasks.

3.3 Schema objects in the project

In this project, the most used schema object is the table.

Most of the tables are created with the following syntax:

CREATE Table [table name] (

Attributes
attribute type
nullible?

---

---

---

---

---

---

);

The schema objects created using the syntax follows:

dm_supplier

dm_supplies

dm_materials

dm_order

dm_contains

dm_employee

dm_worked_on

dm_items_used

dm_customer

dm_has

dm_supplier

CS342 SQL> desc dm_supplier

 Name                                                              Null?    
Type

 ----------------------------------------------------- -------- 
----------------------------

 NAME                                                            NOT NULL VARCHAR2(35)

 ADDRESS                                                     NOT NULL VARCHAR2(50)

 PHONE_NUMBER                                       NOT NULL VARCHAR2(15)

CS342 SQL> select * from dm_supplier;

NAME                                ADDRESS

----------------------------------- --------------------------------------------------

PHONE_NUMBER

---------------

The Home Depot                      8700 Rosedale Hwy Bakersfield, CA 93312

661-587-1545

Lowes Home Improvement              6200 Colony Ave. Bakersfield, CA 93307

661-669-1000

Ace Hardware                        10511 Rosedale Hwy Bakersfield, CA 93312

661-589-2020

Floyds Plumbing Faucet Supplies     3940 Chester Ave. Bakersfield, CA 93308

661-327-5105

4 rows selected.

dm_supplies

CS342 SQL> desc dm_supplies

Name                                                              Null?    
Type

 ---------------------------------------------------- -------- 
------------------------------

 NAME                                                          NOT NULL VARCHAR2(35)

 MATERIALID                                             NOT NULL NUMBER(38)

CS342 SQL> select * from dm_supplies;

NAME                                

MATERIALID

----------------------------------- 

----------

The Home Depot                         
 589127

Lowes Home Improvement                 672139

Ace Hardware                            
  926778

Floyds Plumbing Faucet Supplies        329764

4  rows selected.

dm_materials

CS342 SQL> desc dm_materials

Name                                                              Null?    Type

 --------------------------------------------------- -------- --------------------------------------------

 MATERIALID                                            NOT NULL NUMBER(38)

 DESCRIPTION                                           NOT NULL VARCHAR2(300)

 ITEM_NAME                                             NOT NULL VARCHAR2(30)

CS342 SQL> select * from dm_materials;

MATERIALID DESCRIPTION                              ITEM_NAME

---------- ---------------------------------------- ------------------------------

589127   Repipe.  80ft. 1in  200ft  3/4in, 140ft      Pipe and items

               1/2in copper pipe, Screws, fittings: 10

               3/4in Ts, 20 1/2in Ts, 20 3/4in 90deg, 5

               0 1/2in 90deg, 15 3/4in couplings, 40 1/

               2in couplings, pipe strapping multiple k

               inds, 1 tub of solder, 1 tub of flux, sa

               nding cloth, 1 tank of mapp gas, and 

               other misc items.

926778   Rebuilding Toilet. 1 fluid master ball c     Toliet items

               ock steel valve, 1 Doublas valve, 1 kork

               flapper  with chain, 1 park bowl gasket

               , 3 tank bowl bolts with nut and washer,

              1 1/2 X 3/4 12in steel braided toilet flex

                supply, 1 roll Teflon tape.

672139   Replace water heater. 40 gal water heate    Water heater and items

               r, 2 3/4in X 18in copper flex supply, 3

               3/4in X 6in brass nipples, 1 3/8in X 24i

               n gas flex supply, Teflon tape, screws,

              1 roll of heat tape, 1 water heater strap.

329764   Change faucet. 1 4in scissor spread sing      Faucet and items

               le handed Moen faucet, 2 1/2in X 3/8in a

               ngle stop, 2 3/8in X 1/2in X20in steel b

               raded flex supply, liquid tape, pipe dope.

589127    Replacing kitchen sink. 1 8in wide sprea   Kitchen sink and items

               d Moen kitchen faucet w/ sprayer, 1 1/2i

               n X 3/8in angle stop, 1 1/2in X 3/8in X

               3/8in angle stop, 2 3/8in X 1/2in X30in

               steel braded flex supply, liquid tape, p

               ipe dope.

MATERIALID   DESCRIPTION                              ITEM_NAME

---------- 
---------------------------------------- ------------------------------

672139   Replacing garbage disposal. 1 Istbadger    Garbage disposal and items

              garbage disposal 1/2 horse power, 1 small

              tub of plumber puddy, 1 5ft electrical

              pig tail cord, 1 roll of Teflon tape, pipe

              dope.

589127   Replacing Toilet. 1 12in rough-n water    Toilet and items

              saver American Standard toilet, 1 toilet

              bowl, 1 toilet seat, 1 1/2in X 3/4in X 1

              2in tolilet steel braided flex supply, 1

              set of closet bolts, 1 wax ring, 1 tube

              of white cocking.

329764   Replace hose bib. 1 /2in hose bib, 1 roll     Hose bib and item

              of Teflon tape.

672139   Replace water heater. 40 gal water heater   Water heater and items

              , 2 3/4in X 18in copper flex supply, 3

             3/4in X 6in brass nipples, 1 3/8in X 24in

             gas flex supply, Teflon tape, screws,

            1 roll of heat tape, 1 water heater strap.

672139  Replacing garbage disposal. 1 Istbadger     Garbage disposal and items

             garbage disposal 1/2 horse power, 1 small

              tub of plumber putty, 1 5ft electrical

              pig tail cord, 1 roll of Teflon tape, pipe

              dope.

10 rows selected.

dm_order

CS342 SQL> desc dm_order

Name                                                              Null?    Type

 ---------------------------------------------------- -------- --------------------------------------------

 ORDERID                                                    NOT NULL VARCHAR2(10)

 ORDERDATE                                              NOT NULL DATE

CS342 SQL> select * from dm_Order;

ORDERID    ORDERDATE

---------- 
---------

00090010   
02-JUL-07

00090011   
04-JUL-07

00090012   
06-JUL-07

00090013   
08-JUL-07

00090014   
12-JUL-07

00090015   
14-JUL-07

00090016   
19-JUL-07

00090017   
25-JUL-07

00090018   
01-AUG-07

00090019   
08-AUG-07

10 rows selected.

dm_contains

CS342 SQL> desc dm_contains

 Name                                                              Null?    Type

 ----------------------------------------------------------------- -------- --------------------------------------------

 MATERIALID                                                   NOT NULL NUMBER(38)

 ORDERID                                                         NOT NULL VARCHAR2(10)

 QUANTITY                                                       NOT NULL NUMBER(38)

 PRICE                                                               NOT NULL NUMBER(6,2)

CS342 SQL> select * from dm_contains;

MATERIALID ORDERID      QUANTITY      PRICE

---------- 
---------- 
---------- 
----------

    589127 
00090010          470       
1800

    926778 
00090011           10         
30

    672139 
00090012           12       
 450

    329764 
00090013            5       
 150

    589127 
00090014            8        
200

    672139 
00090015            6        
175

    589127 
00090016            6        
350

    329764 
00090017            2      
 9.99

    672139 
00090018           12        
450

    672139 
00090019            6        
175

10 rows selected.

dm_employee

CS342 SQL> desc dm_employee

 Name                                                              Null?    
Type

 --------------------------------------------------- -------- 
-------------------------------------

 SSN                                                              NOT NULL VARCHAR2(15)

 NAME                                                          NOT NULL VARCHAR2(25)

 BDATE                                                        NOT NULL DATE

 ADDRESS                                                   NOT NULL VARCHAR2(50)

CS342 SQL> select * from dm_employee;

SSN             NAME                      BDATE

--------------- ------------------------- ---------

ADDRESS

-------------------------------------------------

132-45-6789     Daniel Musick             16-FEB-63

8400 Larcus St. Bakersfield, CA 93308

987-65-4321     Travis Lamb               02-APR-56

8900 Bridlewood Ln. Bakersfield, CA 93310

963-85-2741     John Doe                  15-JUN-56

804 6th St. Bakersfield, CA 93304

369-25-8147     Jason Row                 05-JAN-81

3025 River Blvd. Bakersfield, CA 93305

147-25-8369     Darth Vader               05-APR-69

13007 Queen Plam Ct. Bakersfield, CA 93314

246-81-3579     Jane Doe                  02-NOV-75

10523 Pleasant Valley Dr. Bakersfield, CA 93312

741-85-2963     Robert Carlson            29-SEP-70

9401 Tokeland Ct. Bakersfield, CA 93312

7 rows selected.

dm_project

CS342 SQL> desc dm_project

 Name                                                              Null?       Type

 ---------------------------------------------------- -------- --------------------------------------------

 PROJECTID                                                 NOT NULL VARCHAR2(10)

 ESTIMATE                                                   NOT NULL NUMBER(6,2)

CS342 SQL> select * from dm_project;

PROJECTID    ESTIMATE

---------- 
----------

000445001        7000

000445002         150

000445003        1050

000445004         225

000445005         325

000445006         225

000445007         450

000445008          75

000445009        1050

000445010         225

10 rows selected.

dm_work_on

Name                                                              Null?    
Type

 ---------------------------------------------------- -------- --------------------------------------------

 PROJECTID                                                 NOT NULL VARCHAR2(10)

 SSN                                                               NOT NULL VARCHAR2(15)

 SDATE                                                         NOT NULL DATE

 EDATE                                                         NOT NULL DATE

 HOURS                                                         NOT NULL NUMBER(38)

CS342 SQL> select * from dm_work_on;

PROJECTID  SSN             SDATE     EDATE          HOURS

----------         ---------------   --------- 
--------- 
----------

000445001  123-45-6789     03-JUL-07   06-JUL-07         21

000445001  987-65-4321     03-JUL-07   06-JUL-07         21

000445001  963-85-2741     03-JUL-07   06-JUL-07         20

000445001  147-25-8369     03-JUL-07   06-JUL-07         20

000445002  123-45-6789     07-JUL-07   07-JUL-07          2

000445002  741-85-2963     07-JUL-07   07-JUL-07          2

000445003  987-65-4321     10-JUL-07   10-JUL-07          5

000445003  369-25-8147     10-JUL-07   10-JUL-07          5

000445003  246-81-3579     10-JUL-07   10-JUL-07          5

000445004  963-85-2147     14-JUL-07   14-JUL-07          3

000445004  147-25-8369     14-JUL-07   14-JUL-07          3

000445005  123-45-6789     15-JUL-07   15-JUL-07          5

000445005  987-65-4321     15-JUL-07   15-JUL-07          5

000445005  246-81-3579     15-JUL-07   15-JUL-07          5

000445006  987-65-4321     19-JUL-07   19-JUL-07          4

000445007  963-85-2741     22-JUL-07   22-JUL-07          6

000445007  741-85-2963     22-JUL-07   22-JUL-07          6

000445007  246-81-3579     22-JUL-07   22-JUL-07          6

000445008  963-85-2741     27-JUL-07   27-JUL-07          1

000445009  123-45-6789     02-AUG-07 03-AUG-07         4

000445009  147-25-8369     02-AUG-07 03-AUG-07         4

000445009  369-25-8147     02-AUG-07 03-AUG-07         4

000445010  123-45-6789     03-AUG-07 03-AUG-07         3

000445010  246-81-3579     03-AUG-07 03-AUG-07         3

24 rows selected.

dm_items_used

CS342 SQL> desc dm_items_used

Name                                                              Null?    Type

 ---------------------------------------------------- -------- --------------------------------------------

 MATERIALID                                              NOT NULL NUMBER(38)

 PROJECTID                                                  NOT NULL VARCHAR2(10)

 QTY                                                               NOT NULL NUMBER(38)

CS342 SQL> select * from dm_items_used;

MATERIALID   PROJECTID         QTY

---------- 
---------- 
----------

    589127 
000445001         470

    926778 
000445002          10

    672139 
000445003          12

    329764 
000445004           5

    589127 
000445005           8

    672139 
000445006           6

    589127 
000445007           6

    329764 
000445008           2

    672139 
000445009          12

    672139 
000445010           6

10 rows selected.

dm_customer

CS342 SQL> desc dm_customer

 Name                                                              Null?   
 Type

 ---------------------------------------------------- -------- --------------------------------------------

 CUSTOMERID                                              NOT NULL VARCHAR2(15)

 NAME                                                            NOT NULL VARCHAR2(30)

 PHONE#                                                         NOT NULL VARCHAR2(15)

 ADDRESS                                                      NOT NULL VARCHAR2(55)

CS342 SQL> select * from dm_customer;

CUSTOMERID      NAME                           PHONE#

--------------- 
------------------------------ 
---------------

ADDRESS

-------------------------------------------------------

000880097       Mike Bell                      661-391-2467

9926 Palm Ave. Bakersfield, CA 93312

000880098       Anthony Chavez                 661-587-1091

4021 Edith Rd. Bakersfield, CA 93311

000880099       Charles Linda                  661-588-1925

5701 Nomi Dr. Bakersfield, CA 93308

000880100       Marie Battle                   661-204-9135

2509 Sunset Ave. Bakersfield, CA 93304

000880101       Carolyn Holmes                 661-397-5897

2017 Century Dr. Bakersfield, CA 93306

000880102       Pam Flores                     661-213-8059

341 Plum Tree St. Bakersfield, CA 93305

000880103       Bruce Thompson                 661-854-5569

12209 Rodeo Ave. Bakersfield, CA 93309

7 rows selected.

Dm_has

CS342 SQL> desc dm_has

 Name                                                              Null?    
Type

 ----------------------------------------------------- -------- --------------------------------------------

 CUSTOMERID                                             NOT NULL VARCHAR2(15)

 PROJECTID                                                  NOT NULL VARCHAR2(15)

CS342 SQL> select * from dm_has;

CUSTOMERID      PROJECTID

--------------- 
---------------

00880097        000445001

00880098        000445002

00880099        000445003

00880100        000445004

00880101        000445005

00880102        000445006

00880103        000445007

00880097        000445008

00880099        000445009

00880103        000445010

10 rows selected.
3.4 SQL Queries

CS342 SQL> @dm_q1;

SSN             NAME                      BDATE

--------------- ------------------------- ---------

ADDRESS

--------------------------------------------------

123-45-6789     Daniel Musick             16-FEB-63

8400 Larcus St. Bakersfield, CA 9330

741-85-2963     Robert Carlson            29-SEP-70

9401 Tokeland Ct. Bakersfield, CA 9331

987-65-4321     Travis Lamb               02-APR-56

8900 Bridlewood Ln. Bakersfield, CA 9331

369-25-8147     Jason Row                 05-JAN-81

3025 River Blvd. Bakersfield, CA 93305

246-81-3579     Jane Doe                  02-NOV-75

10523 Pleasant Valley Dr. Bakersfield, CA 93312

CS342 SQL> @dm_q2

PROJECTID    ESTIMATE

---------- ----------

000445001        7000

CS342 SQL> @dm_q3

PROJECTID  SSN             SDATE     EDATE          HOURS

---------- --------------- --------- --------- ----------

000445001  963-85-2741     03-JUL-07 06-JUL-07         

000445004  963-85-2741     14-JUL-07 14-JUL-07          3

000445007  963-85-2741     22-JUL-07 22-JUL-07          6

000445008  963-85-2741     27-JUL-07 27-JUL-07          1

CS342 SQL> @dm_q4

CUSTOMERID      NAME                           PHONE#          ADDRESS

--------------- ------------------------------ --------------- --------------------------------------------

00880097        Mike Bell                      661-391-2467    9926 Palm Ave. Bakersfield, CA 93312

00880099        Charles linda                 661-588-1925    5701 Nomi Dr. Bakersfield, CA 93308

00880103        Bruce Thompson           661-854-5569    12209 Rodeo Ave. Bakersfield, CA 93309

CS342 SQL> @dm_q5

PROJECTID    ESTIMATE

---------- 
----------

000445001        7000

CS342 SQL> @dm_q6

PROJECTID    ESTIMATE

---------- 
----------

000445002         150

000445004         225

000445005         325

000445006         225

000445007         450

000445008          75

000445010         225

7 rows selected.

CS342 SQL> @dm_q7

SSN             NAME                      BDATE     ADDRESS

--------------- ------------------------- --------- --------------------------------------------------

369-25-8147     Jason Row                 05-JAN-81 3025 River Blvd. Bakersfield, CA 93305

246-81-3579     Jane Doe                  02-NOV-75 10523 Pleasant Valley Dr. Bakersfield, CA 93312

123-45-6789     Daniel Musick             16-FEB-63 8400 Larcus St. Bakersfield, CA 93308

987-65-4321     Travis Lamb               02-APR-56 8900 Bridlewood Ln. Bakersfield, CA 93310

147-25-8369     Darth Vader               05-APR-69 13007 Queen Plam Ct. Bakersfield, CA 93314

CS342 SQL> @dm_q8

MATERIALID ORDERID      QUANTITY      PRICE

---------- 
---------- 
---------- 
----------

    589127 
00090010          470       
1800

    589127 
00090014            8       
 200

    589127 
00090016            6        
350

3 rows selected.

CS342 SQL> @dm_q9

PROJECTID  SSN             SDATE     EDATE          HOURS

---------- --------------- --------- --------- ----------

000445001  123-45-6789     03-JUL-07 06-JUL-07         21

000445001  987-65-4321     03-JUL-07 06-JUL-07         21

000445001  963-85-2741     03-JUL-07 06-JUL-07         20

000445001  147-25-8369     03-JUL-07 06-JUL-07         20

000445003  987-65-4321     10-JUL-07 10-JUL-07          5

000445003  369-25-8147     10-JUL-07 10-JUL-07          5

000445003  246-81-3579     10-JUL-07 10-JUL-07          5

000445005  123-45-6789     15-JUL-07 15-JUL-07          5

000445005  987-65-4321     15-JUL-07 15-JUL-07          5

000445005  246-81-3579     15-JUL-07 15-JUL-07          5

000445007  963-85-2741     22-JUL-07 22-JUL-07          6

000445007  741-85-2963     22-JUL-07 22-JUL-07          6

000445007  246-81-3579     22-JUL-07 22-JUL-07          6

13 rows selected.

CS342 SQL> @dm_q10

NAME

-------------------------

John Doe

Darth Vader

Phase IV Stored Procedures
Stored Subprograms, Packages and Triggers
4.1 Common Features in Oracle PL/SQL and MS Trans-SQL
· Components which consist of PL/SQL and Trans-SQL

PL/SQL and Trans-SQL have many common features, despite then being developed between two different companies, Oracle and Microsoft. Both languages support commands to create tables, constraints, functions, cursors, stored procedures, triggers, and packages. The differences are the syntax between the two to create objects in the database. However, both languages do have supported functions to translate and compare variables, look up dates and times, and manage user-defined variables.
· Purposes of Stored subprogram

Subprograms are categorized in three types: procedures, functions, and anonymous blocks. Depending on how the database is structured, it might be more of an advantage to define specific tasks that can be done quickly and be repeated by specific users. Subprograms are supported in both PL/SQL and Trans-SQL, and can be written to automate tedious processes such as, inserting, deleting, or updating records in a database. Also, the person designing the database can make it so confidential information can be hidden. The user will only be able to invoke the program, not view or edit it.
· Benefits of calling stored subprogram over sending a dynamic SQL to front-end to DBMS server.

Calling a stored procedure at the server can reduce data transfer and communication cost between the client and the server in certain situations. Also the SQL statements are pre-compiled, and add to the complexity of creating an optimal execution plan because not all arguments of the SQL statement are supplied at compile time
4.2 Oracle PL/SQL
· PL/SQL program structure, control statements, cursors
Control statements manage the logical form of PL/SQL subprograms. 
Cursors are user defined SQL statements that allow structured traversal of a table using a loop structure.

· What is a stored procedure and Syntax of creating a stored procedure.

A stored procedure is a subroutine available to applications accessing a relational database system.

Syntax:

CREATE OR REPLACE PROCEDURE  procedure_name (
Variable_name 
IN/OUT 
variable_type)

AS

{DECLARE variables go here}

BEGIN

SQL statements
END;

/

· What is a stored function and Syntax of creating a stored function.

Stored functions are created and run close to the syntax of a stored procedure. The difference is that have a “return” key word to determine what is passed back.
Syntax:

CREATE OR REPLACE PROCEDURE  function_name (

Variable_name 
IN/OUT 
variable_type)

RETURN data_type

AS

{DECLARE variables go here}

BEGIN

SQL statements;
RETURN variable;

END;

/

· What is a package and Syntax of creating a package.

Packages are a collection of procedures or functions. Creating a package requires a prototype for each included procedure and function.
Syntax:

CREATE OR REPLACE PROCEDURE  package_name
 AS

PROCEDURE names …;

FUNCTION names…;

END package_name;

CREATE PACKAGE BODY package_name 

AS

PROCEDURE name IS…

BEGIN


SQLstatements

END;


FUNCTION name RETURN DATATYPE IS…

BEGIN


SQLstatements


RETURN variable

END;

END package name;

· What is a trigger and Syntax of creating a trigger

A Trigger statement provides a way for the database management system to control, monitor, and manage a group of tables whenever an insert, update, or delete operation is performed. A SQL trigger may call stored procedures or user-defined functions to perform additional processing when the trigger is executed.
Syntax:

CREATE OR REPLACE TRIGGER trigger_name

BEFORE| AFTER 
INSERT|DELETE|UPDATE OF COL| column_name|OR DELETE|UPDATE|INSERT
ON table_name

DECLARE



Variables

BEGIN


FOR EACH ROW


[WHEN CONDITION]


SQLstatements;

END;

4.3 Oracle PL/SQL Subprogram
There are 2 procedures, 1 function, and 1 trigger in this database.

Stored Procedures


dm_insert_customer.sql


This procedure can insert new customers into the database.

CREATE OR REPLACE PROCEDURE InsertCustomer (

CustomerID in varchar2, Name in varchar2, Phone# in varchar2, Address in varchar2)

AS

BEGIN

        insert into dm_customer values(

                CustomerID,

                Name,

                Phone#,

                Address);

EXCEPTION

WHEN OTHERS THEN

        ROLLBACK;

raise_application_error( -40001, 'An error occurred in ' || SQLCODE ||

                                '-ERROR-' || SQLERRM );

        END InsertCustomer;

/
Documentation:

CS342 SQL> @dm_insert_customer;

Procedure created.

CS342 SQL> exec InsertCustomer('500', 'Some Name', '123-456-7890', 'some place');

PL/SQL procedure successfully completed.

CS342 SQL> select * from dm_customer;

CUSTOMERID      NAME                           PHONE#          ADDRESS

--------------- ------------------------------ --------------- -------------------------------------------------------
500             Some Name                      123-456-7890    some place

00880097        Mike Bell                      661-391-2467    9926 Palm Ave. Bakersfield, CA 93312

00880098        Anthony Chavez                 661-587-1091    4021 Edith Rd. Bakersfield, CA 93311

00880099        Charles Linda                  661-588-1925    5701 Nomi Dr. Bakersfield, CA 93308

00880100        Marie Battle                   661-204-9135    2509 Sunset Ave. Bakersfield, CA 93304

00880101        Carolyn Holmes                 661-397-5897    2017 Century Dr. Bakersfield, CA 93306

00880102        Pam Flores                     661-213-8059    341 Plum Tree St. Bakersfield, CA 93305

00880103        Bruce Thompson                 661-854-5569    12209 Rodeo Ave. Bakersfield, CA 93309

8 rows selected.

CREATE OR REPLACE PROCEDURE DeleteCustomer(customerpk IN varchar2)

AS

BEGIN

        delete from dm_customer

        where CustomerID = customerpk;

EXCEPTION

WHEN OTHERS THEN

        ROLLBACK;

raise_application_error( -40001, 'An error occurred in ' || SQLCODE ||

                         '-ERROR-' || SQLERRM );

        END DeleteCustomer;

/
Documentation:
CS342 SQL> @dm_delete_customer

Procedure created.
CS342 SQL> exec DeleteCustomer ('500');

PL/SQL procedure successfully completed.

CS342 SQL> select * from dm_customer;

CUSTOMERID      NAME                           PHONE#          ADDRESS
--------------- ------------------------------ --------------- -------------------------------------------------------
00880097        Mike Bell                      661-391-2467    9926 Palm Ave. Bakersfield, CA 93312

00880098        Anthony Chavez                 661-587-1091    4021 Edith Rd. Bakersfield, CA 93311

00880099        Charles linda                  661-588-1925    5701 Nomi Dr. Bakersfield, CA 93308

00880100        Marie Battle                   661-204-9135    2509 Sunset Ave. Bakersfield, CA 93304

00880101        Carolyn Holmes                 661-397-5897    2017 Century Dr. Bakersfield, CA 93306

00880102        Pam Flores                     661-213-8059    341 Plum Tree St. Bakersfield, CA 93305

00880103        Bruce Thompson                 661-854-5569    12209 Rodeo Ave. Bakersfield, CA 93309

7 rows selected.

Function:
dm_nave.sql
This function returns the average of all estimates in the database where n are the number records needed to be averaged.
CREATE OR REPLACE FUNCTION NAverageEst (n IN NUMBER) RETURN NUMBER IS

        s NUMBER(9,2) := 0.0;

        p NUMBER(7,2) ;

        CURSOR c IS select Estimate from dm_project ORDER BY Estimate DESC;

BEGIN

        open c;

        FOR i IN 1..n LOOP

                fetch c into p;

                s := s + p;

        END LOOP;

        close c;

        RETURN s/n;

EXCEPTION

        WHEN OTHERS THEN

       raise_application_error( -40001, 'An error occurred in ' || SQLCODE ||

                                '-ERROR-' || SQLERRM );

END ;

/
Documentation:
CS342 SQL> @dm_nave    

Function created.

CS342 SQL> select NAverageEst(10) from dual;

NAVERAGEEST(10)
---------------
         1077.9
Trigger:
dm_trigger.sql

This trigger updates the table dm_project, and can change the estimate of what the price was estimated for. It then logs any updates into a separate log file. Two other things are needed beside the code for the trigger, a log sequence and a log table
CREATE OR REPLACE TRIGGER dm_ProjectUpdateEst

after update of Estimate on dm_project

for each row

BEGIN

        INSERT into dm_logtable

        values(dm_projectlogsequence.nextval, sysdate, :old.ProjectID, :old.esimate, :new.estimate);

end;

/
createlogsequence.sql

CREATE SEQUENCE dm_projectlogsequence

START WITH      1

INCREMENT BY    1

CACHE           3

/
dm_createlogtable.sql
create table dm_logtable(

        logno           number NOT NULL PRIMARY KEY,

        eventdate       date NOT NULL,

        ProjectID       varchar2(10) NOT NULL,

        oldestimate     number(6,2) NOT NULL,

        newestimate     number(6,2) NOT NULL

);
Documentaion:

CS342 SQL> @dm_createlogtable;

Table created.

CS342 SQL> @createlogsequence;

Sequence created.

CS342 SQL> @dm_trigger;

Trigger created.

CS342 SQL> update dm_project set Estimate = Estimate + 1 where ProjectID = '000445001';

1 row updated.

CS342 SQL> select * from dm_logtable;

     LOGNO EVENTDATE PROJECTID OLDESTIMATE NEWESTIMATE

     ---------- 
--------- 
---------- 
-----------     -----------

         4 
12-NOV-10 
000445001         7000        7001

CS342 SQL> select * from dm_project;

PROJECTID    ESTIMATE

---------- 
----------
000445001        7001

000445002         150
000445003        1050
000445004         225
000445005         325
000445006         225
000445007         450
000445008          75
000445009        1050
000445010         225

10 rows selected.
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