Rules for Relational Thinking: Query Trace Mechanism Examples

The “Rules” for Relational Thinking

(modified from: D. Rozenshtein. 1996. The Essence of SQL. SQL Forum press)

1. Take the Cartesian-Product of all tables in the FROM clause. Result -- A 'temporary table' from which you will delete rows and columns according to the rules below 

2. Consider every row from Step 1, exactly once and evaluate the WHERE clause condition for it. Result -- Some rows will meet the condition, "TRUE", and others will not, "FALSE". 

3. If the condition from Step 2 returns "TRUE", formulate a row according to the SELECT clause and retrieve it. Result -- Cross out all lines that are false. Cross out columns that are not in the SELECT clause. 

4. Group (re-arrange the rows in the result of step 3 according to the GROUP BY clause. Result -- You now have one row for each group. 

5. Evaluate the HAVING clause condition for each group, and eliminate those groups for which this condition fails. Result -- Rows representing groups for which HAVING is "FALSE" are crossed out. 

6. Formulate one resulting row for each remaining group (i.e. the ones for which HAVING was true according to the SELECT clause and retrieve it. Result -- Returns summary data for all 'TRUE' rows in HAVING, based on the (summary" variables chosen in the SELECT clause. 

Steps 1-3 are called the "Type 1" query evaluation mechanism. When extended to step 6, they represent the query evaluation method for Aggregation (data summarization). 

BASE TABLES

Table: Publishers

	* PubID
	PubName
	State

	1
	Abatis
	NY

	2
	CoreDump
	CA

	4
	TenterHooks
	CA


Table: Titles

	* TitleID
	 PubID
	BookName
	Price

	1
	1
	1977
	21.99

	10
	2
	AskYourSysAdmin
	31.99


A Table is:

· A set of values for some object (E.g. Publishers, Titles). 

· Each row in a table is uniquely identified by a primary key (PubID in table Pulbishers and TitleID in table Titles). 

· And specifies a set of attributes for an “instance” of an object 

· Attributes for Publishers are: PubName, State

· Abatis, identified by PubID=1 is an instance of a Publisher. 

CARTESIAN PRODUCT

	* PubID
	PubName
	State
	* TitleID
	 PubId
	BookName
	Price

	1
	Abatis
	NY
	1
	1
	1977
	21.99

	2
	CoreDump
	CA
	1
	1
	1977
	21.99

	4
	TenterHooks
	CA
	1
	1
	1977
	21.99

	1
	Abatis
	NY
	10
	2
	AskYourSysAdmin
	31.99

	2
	CoreDump
	CA
	10
	2
	AskYourSysAdmin
	31.99

	4
	TenterHooks
	CA
	10
	2
	AskYourSysAdmin
	31.99


The Query Trace Mechanism begins with the Cartesian Product – Every row in one table multiplied by every row in another table. In this example: 3 rows for Publishers * 2 rows for Titles = 6 rows. 

CARTESIAN PRODUCT
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QUERY 1: Selecting some data from a single table

SELECT PubName

FROM Publishers

WHERE (STATE = “CA”);

	* PubID
	PubName
	State

	1
	Abatis
	NY

	2
	CoreDump
	CA

	4
	TenterHooks
	CA


QUERY 1: Selecting some data from a single table
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QUERY 2: Select from Multiple Tables

SELECT Publishers.PubName, Titles.Price 

FROM Publishers, Titles

WHERE (Publishers.PubID = Titles.PubID)


AND (STATE = “NY”);

	* PubID
	PubName
	State
	* TitleID
	 PubId
	BookName
	Price

	1
	Abatis
	NY
	1
	1
	1977
	21.99

	2
	CoreDump
	CA
	1
	1
	1977
	21.99

	4
	TenterHooks
	CA
	1
	1
	1977
	21.99

	1
	Abatis
	NY
	10
	2
	AskYourSysAdmin
	31.99

	2
	CoreDump
	CA
	10
	2
	AskYourSysAdmin
	31.99

	4
	TenterHooks
	CA
	10
	2
	AskYourSysAdmin
	31.99


QUERY 2: Select from Multiple Tables
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QUERY 3: Select some data from an aggregate query

SELECT State, COUNT(Publishers.PubName) 

FROM Publishers

WHERE (State = “CA”)

GROUP BY State, 

HAVING ((Publishers.State=”CA”) AND (COUNT(Publishers.PubName)>1);

	* PubID
	PubName
	State
	COUNT(PubName)

	~
	~
	NY 
	1

	~
	~
	CA 
	2


QUERY 3: Select some data from an aggregate query
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QUERY 4:

SELECT State, COUNT(Publishers.PubName) 

FROM Publishers

WHERE (State = “CA”)

GROUP BY State, 

HAVING ((Publishers.State=”CA”) AND (COUNT(Publishers.PubName)>2);

This Query Would return an empty set – do you understand why?

	* PubID
	PubName
	State
	COUNT(PubName)

	~
	~
	NY 
	1

	~
	~
	CA
	2


Hint: In the previous query was there any Publisher with a value greater than 2 in the Count(PubName) field? 
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