
  

SQL programming overview



  

SQL  (Structured Query Language) 

Language for building, accessing, and manipulating a relational 
database management systems (RDBMS)

➢  Schema

➢  Tables

➢  Relationships



  

SQL server basics

➢ Keywords are not case sensitive

➢ Table and column names are stored as they are entered (use 

lower case as naming convention) 

➢ Elements are comma separated

➢ Comments are enclosed between /* and */ or preceded by -- .

➢ SQL statements are terminated by semicolon. 



  

SQL  (Structured Query Language) 

➢  Data definition

➢  Data manipulation

➢  SELECT statements

➢ Joins

➢ Row functions

➢ Aggregate functions

➢ Subqueries

➢ Views

➢ PostgreSQL, and database connection with Perl

➢ Resources



  

Data definition

Data types

http://www.postgresql.org/docs/8.3/static/datatype.html 



  

Data definition

Create table

Defines the structure of the table:



  

Data definition

Alter table

modifies the structure of the table:

ALTER TABLE allele ALTER COLUMN allele_symbol SET NOT NULL;

ALTER TABLE allele DROP COLUMN allele_gi;

ALTER TABLE locus ADD locus_description text DEFAULT NULL;

Drop tables

DROP TABLE allele;



  

Data definition

Constraints are used to enforce valid data in columns

modifies the structure of the table:

NOT NULL

CHECK

PRIMARY KEY

FOREIGN KEY

http://www.postgresql.org/docs/8.3/static/ddl-constraints.html



  

Data manipulation

Insert – add new rows to your table

INSERT INTO sgn.accession 
(organism_id, common_name, cxgn_production_visible) 
VALUES (1,'M82', 'y');

Update – modify column value/s of existing rows

UPDATE locus_alias SET obsolete ='f' WHERE locus_id = 105;

Delete -remove rows from table

DELETE FROM locus WHERE locus_id = 99;

Update – modify column value/s of existing rows

UPDATE locus_alias SET obsolete ='f' WHERE locus_id = 105;



  

Data manipulation

Transactions

BEGIN;

UPDATE.......;

DELETE.....;

INSERT .....;

COMMIT; or ROLLBACK

UPDATE locus_alias SET obsolete ='f';



  

Data manipulation - transactions



  

SELECT statements



  

SELECT statements

SELECT * FROM phenome.locus;

SELECT locus_id, locus_name FROM locus
WHERE common_name_id=1
ORDER BY  locus_symbol ASC;



  

SELECT statements

Conditional operators:

SELECT .... FORM .... WHERE .... 



  

Joins



  

Joins

➢  Inner joins are default, so the word 'inner' can be omitted  

➢  Natural joins (when foreign key column has the same name 
as the referenced column)  

SELECT locus_name, common_name FROM  locus

JOIN common_name USING (common_name_id);



  

Joins



  

Joins



  

Joins



  

Row functions



  

Row functions

Math functions 

String functions 

http://www.postgresql.org/docs/8.3/interactive/functions-math.html

http://www.postgresql.org/docs/8.3/interactive/functions-string.html

http://www.postgresql.org/docs/8.3/interactive/functions-math.html
http://www.postgresql.org/docs/8.3/interactive/functions-string.html


  

Row functions

Date and time http://www.postgresql.org/docs/8.1/interactive/functions-datetime.html 

Data type conversion

# select now();  this is a timestamp!

# select cast (now() as text) ; the output is now a 'text' data type

http://www.postgresql.org/docs/8.3/static/sql-createcast.html

http://www.postgresql.org/docs/8.1/interactive/functions-datetime.html
http://www.postgresql.org/docs/8.3/static/sql-createcast.html


  

Row functions - Case

 The SQL CASE expression is a 
generic conditional expression, 
similar to if/else statements in 
other languages:

CASE WHEN condition THEN 
result
     [WHEN ...]
     [ELSE result]
END

SELECT * FROM test;

 a
---
 1
 2
 3

SELECT a,
       CASE WHEN a=1 THEN 'one'
            WHEN a=2 THEN 'two'
            ELSE 'other'
       END
    FROM test;

 a | case
---+-------
 1 | one
 2 | two
 3 | other



  

Row functions – 
more conditional expressions

The COALESCE function returns the first of its arguments that is not null. Null is returned 
only if all arguments are null. It is often used to substitute a default value for null values 
when data is retrieved for display, for example:

SELECT COALESCE(description, short_description, '(none)') ...

 The NULLIF function returns a null value if value1 and value2 are equal; otherwise it returns 
value1. This can be used to perform the inverse operation of the COALESCE example given 
above:

SELECT NULLIF(value, '(none)') ...

If value1 is (none), return a null, otherwise return value1. 



  

Aggregate functions



  

Aggregate functions - grouping

GROUP BY will condense into a single row all selected rows 
that share the same values for the grouped expressions



  

Aggregate functions - grouping

HAVING clause – use with aggregate functions instead of 'WHERE'



  

Subqueries



  

Subqueries



  

Views

CREATE VIEW myview AS
    SELECT city, temp_lo, temp_hi, prcp, date, location
        FROM weather, cities
        WHERE city =  name;

A view is a virtual table based on the results of an SQL statement

http://www.postgresql.org/docs/8.3/interactive/tutorial-views.html

http://www.postgresql.org/docs/8.3/interactive/tutorial-views.html


  

postgreSQL

$ psql -h hostname -U username dbname

Production: cxgn (db.sgn.cornell.edu)

Test database: sandbox (db-devel.sgn.cornell.edu)

On your laptops: sandbox (localhost)

Users: postgres, web_usr, your_user_name



  

postgreSQL 8.1

$ psql -h hostname -U username dbname



  

postgreSQL

Programming with a procedural language 
Write your own postgreSQL functions! 

➢ PL/pgSQL 
(similar to Oracle's PL/SQL
http://en.wikipedia.org/wiki/PL_SQL )

➢  Many other languages:
➢ PL/Perl 

http://www.postgresql.org/docs/8.1/static/plperl.html 
➢ PL/Java , plPHP, PL/Python, PL/R and more...

http://en.wikipedia.org/wiki/PL_SQL
http://www.postgresql.org/docs/8.1/static/plperl.html


  

Connect to the database with Perl
See 
$ perldoc DBI

and 

$ perldoc CXGN::DB::Connection

my  $dbh= CXGN::DB::Connection->new(); 
$dbh->do(“INSERT INTO .... .....”);               

my $query= “SELECT id, name FROM .....WHERE date = ? ”;

my  $sth=$dbh->prepare($query);   
 
$sth->execute($date);    

while  (my ($id, $name) = $sth->fetchrow_array()  )  {  
.
.

}

db::Connection-


  

Resources

➢ http://solgenomics.net/data/schemas/

➢ http://internal.sgn.cornell.edu/SGNWiki/PostgresHints 

➢ http://en.wikipedia.org/wiki/SQL 

➢ http://www.postgresql.org/docs/8.3/ 

http://solgenomics.net/data/schemas/%20
http://internal.sgn.cornell.edu/SGNWiki/PostgresHints
http://en.wikipedia.org/wiki/SQL
http://www.postgresql.org/docs/8.3/

