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Chapter 3. Advanced features in 
PostgreSQL 

1. 3.1 Introduction 

This module describes some advanced features of the PostgreSQL database servers. 

Many of these functions are very important for a database server, which is used by multiple clients in a network 

environment. These features are the transaction control and the data control. 

Other useful features are the inheritance and the stored procedures. 

2. 3.2 Transactions 

2.1. 3.2.1 The basics of transactions 

More SQL command may be collected into a transaction. The transaction is started with a BEGIN statement and 

ended with a COMMIT or a ROLLBACK statement. The statements of the transaction (each SQL command between 

the BEGIN and the COMMIT, exception of a few commands that are not subject to the 

transaction) becomes a closed unit. 

The transaction is a closed unit in time, because every other client of the database views the state of the database 

before the transaction (the BEGIN command), can not detect the changes, which were indicated by the 

commands of the transaction. After the end of the transaction (the COMMIT command) each modification is 

available for the other clients. 

The transaction is a closed unit according to validity. If any command of the transaction is invalid, the 

transaction will be aborted and the modifications of this transaction will be dropped. We can cancel a 

transaction built from valid commands, when we use the ROLLBACK command to close the transaction. 

For example: 

db=# BEGIN; 

BEGIN 

db=# SELECT * FROM empl; 

 id | name  | salary  | premium | tel_num 

----+-------+---------+---------+--------- 

  1 | Bob   | 1410.25 |    0.00 | 

  2 | Jimmy | 1335.00 |  250.00 | 

  3 | Joe   | 1228.10 |  340.00 | 

  4 | John  | 1210.30 |    0.00 | 

(4 rows) 

 

db=# DELETE FROM empl WHERE name='John'; 

DELETE 1 

db=# INSERT INTO empl (name, salary) VALUES ('Ted', 1300); 

INSERT 0 1 

db=# UPDATE empl SET salary = 1500 WHERE name='Bob'; 

UPDATE 1 

db=# SELECT * FROM empl; 

 id | name  | salary  | premium | tel_num 

----+-------+---------+---------+--------- 

  2 | Jimmy | 1335.00 |  250.00 | 

  3 | Joe   | 1228.10 |  340.00 | 

  5 | Ted   | 1300.00 |    0.00 | 

  1 | Bob   | 1500.00 |    0.00 | 

(4 rows) 

 

db=# ROLLBACK; 

ROLLBACK 

db=# SELECT * FROM empl; 
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 id | name  | salary  | premium | tel_num 

----+-------+---------+---------+--------- 

  1 | Bob   | 1410.25 |    0.00 | 

  2 | Jimmy | 1335.00 |  250.00 | 

  3 | Joe   | 1228.10 |  340.00 | 

  4 | John  | 1210.30 |    0.00 | 

(4 rows) 

The ROLLBACK statement cancels all modifications of the transaction, except the sequences: 

db=# INSERT INTO empl (name, salary) VALUES ('Tom', 1200); 

INSERT 0 1 

db=# SELECT * FROM empl; 

 id | name  | salary  | premium | tel_num 

----+-------+---------+---------+--------- 

  1 | Bob   | 1410.25 |    0.00 | 

  2 | Jimmy | 1335.00 |  250.00 | 

  3 | Joe   | 1228.10 |  340.00 | 

  4 | John  | 1210.30 |    0.00 | 

  6 | Tom   | 1200.00 |    0.00 | 

(5 rows) 

The id column has a default value from a sequence. The INSERT INTO commands didn't appoint the value of the 

id field, the program used the default value, the next number of the sequence. 

The identification number of the new employee "Tom” is 6. The identification number 5 has been allocated to 

”Ted” in the cancelled transaction. 

The sequences are independent from the transactions. It is right, because parallel transactions may insert new 

rows to the tables, and these rows must have different identification numbers. 

2.2. 3.2.2 Locks 

If a transaction modifies a row of a table, this row will be locked until the transaction is finished. If any other 

transaction modified a locked row, the transaction would wait, until the row will be unlocked. 

This solution ensures that parallel transactions can’t modify any value locked by other transactions, but creates 

the problem of deadlock, when two or more transactions wait together in a circular lock dependency. The 

database management system detects the deadlock, and rolls back one of the transactions to solve the situation. 

For example the transaction A modifies the row of Joe, and transaction B modifies the row of Ted in the people 

table. Later, transaction A would like modify the row of Ted, but has to wait for the end of transaction B. If the 

transaction B attempts to change the row of Joe, deadlock occurs. 

The transaction A waits for the end of transaction B, and transaction B waits for the end of transaction A. This is 

a simple deadlock. 

The deadlock may occur with more transactions. For example A waits B, B waits C and C waits A. 

3. 3.3 Roles 

The authentication and authorisation are very important questions in a multiuser environment. We would like to 

contribute different access rights to the database for the different clients of the system. 

When we connect to a database of the database server, we need a database user name and the necessary 

information for the authentication of this user. This may be a password or another authentication method. 

3.1. 3.3.1 Users and user groups 

We could create a new user by the CREATE USER SQL command or the createuser shell command, and the 

users may be deleted by the DROP USER SQL command or the dropuser shell command. 



 Advanced features in PostgreSQL  

 3  
Created by XMLmind XSL-FO Converter. 

The database server may have several users with the same privileges. To manage the privileges of an individual 

user is not too practical. Similar users may be collected into user groups, and manage their privileges by the 

group. 

The users can be assigned to roles in the PostgreSQL. Every role can be a member of another role, but must not 

be a member directly or indirectly itself. The member obtains all privileges of the role (group). 

3.2. 3.3.2 The owner of the objects 

The databases and each object of the databases have an owner. The owner is a user (role), who created the 

object or got the ownership by an ALTER ... OWNER TO SQL command. 

The owner has all privileges of the object, and can modify or remove the object by the ALTER and the DROP 

commands. 

3.3. 3.3.3 Grant and revoke privileges 

The objects of the database have privileges. A user can apply a command on an object, if he has the privilege of 

this operation on the object. The kinds of the privileges depend on the type of the object. 

A table object has these privileges: SELECT, INSERT, UPDATE, DELETE. The same SQL commands may be 

run by the user, who has the necessary privilege of the object. 

4. 3.4 Inheritance 

The PostgreSQL is an object-relational database management system (ORDBMS), because it provides the 

inheritance between the tables same as the objects in an object-oriented programming language. 

For example: 

db=# CREATE TABLE person (id serial PRIMARY KEY, 

db-#name varchar(40) NOT NULL, email varchar(30)); 

NOTICE:  CREATE TABLE will create implicit sequence  

         "person_id_seq" for serial column "person.id" 

NOTICE:  CREATE TABLE / PRIMARY KEY will create implicit 

         index "person_pkey" for table "person" 

CREATE TABLE 

db=# CREATE TABLE employee (status varchar(20)) INHERITS (person); 

CREATE TABLE 

db=# CREATE TABLE customer (account numeric(10,2)) INHERITS (person); 

CREATE TABLE 

db=# INSERT INTO employee (name, status) 

db-# VALUES ('Joe', 'boss'), ('Tim', 'assistant'); 

INSERT 0 2 

db=# INSERT INTO customer (name, account) 

db-# VALUES ('Jimmy', 1200.00), ('Tom', 410.00), ('Frank', 975.0); 

INSERT 0 3 

 

db=# SELECT * FROM employee; 

 id | name | email |  status 

----+------+-------+----------- 

  1 | Joe  |       | boss 

  2 | Tim  |       | assistant 

(2 rows) 

 

db=# SELECT * FROM customer; 

 id | name  | email | account 

----+-------+-------+--------- 

  3 | Jimmy |       | 1200.00 

  4 | Tom   |       |  410.00 

  5 | Frank |       |  975.00 

(3 rows) 

 

db=# SELECT * FROM person; 

 id | name  | email 

----+-------+------- 
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  1 | Joe   | 

  2 | Tim   | 

  3 | Jimmy | 

  4 | Tom   | 

  5 | Frank | 

(5 rows) 

5. 3.5 Stored procedures 

The PostgreSQL provides the users with creating new functions. These functions will be stored in a database, 

and we can use these additional functions in this database. (That’s why it is called stored function) 

The stored functions may be written in several programming languages. 

5.1. 3.5.1 PL/pgSQL 

The Pl/pgSQL is a procedural language for stored procedures of PostgreSQL. It is similar to the PL/SQL 

language of Oracle database management systems. 

For example this is a simple stored function in PL/pgSQL, which checks the Personal ID Number, and returns 

true, if the number is valid: 

CREATE FUNCTION isvalid_pid(pid char(11)) RETURNS boolean AS $$ 

  DECLARE 

    century char(2); 

    cdate date; 

    csum integer:=0; 

    i integer; 

  BEGIN 

    IF pid!~'^[1-8][0-9]{10}$' THEN 

      RETURN false; 

    END IF; 

    CASE 

      WHEN substr(pid,1,1) IN ('1','2','5','6') THEN century='19'; 

      WHEN substr(pid,1,1) IN ('7','8') THEN century='18'; 

      ELSE 

        IF substr(pid,2,2)::integer&lt;60 THEN 

          century='20'; 

        ELSE 

          century='18'; 

        END IF; 

    END CASE; 

    BEGIN 

      cdate=(century || '.' || substr(pid,4,2) || '.' || substr(pid,6,2))::date; 

    EXCEPTION 

      WHEN datetime_field_overflow THEN RETURN FALSE; 

    END; 

    IF cdate&gt;'1996.12.31' AND substr(pid,1,1) IN ('5','6') THEN 

      RETURN false; 

    END IF; 

    FOR i IN 1..10 LOOP 

      csum=csum+i*substr(pid,i,1)::integer; 

    END LOOP; 

    IF (csum % 11)=substr(pid,11,1)::integer THEN 

      RETURN true; 

    ELSE 

      RETURN false; 

    END IF; 

  END; 

$$ LANGUAGE plpgsql; 

 

db=# SELECT pid, isvalid_pid(pid) FROM personal_data ; 

     pid     | isvalid_pid 

-------------+------------- 

 17905014992 | t 

 17905014993 | f 

 17905014929 | t 

 17915014929 | f 



 Advanced features in PostgreSQL  

 5  
Created by XMLmind XSL-FO Converter. 

 27905014992 | f 

(5 rows) 

5.2. 3.5.2 Other languages 

The PostgreSQL’s stored procedures may be created using other languages. We could create new functions in 

Perl, Python or TCL languages, if the database server program was compiled with these languages. 

The stored procedures may come from a binary shared library. For example the definition of ST_Area function 

of the PostGIS in the postgis.sql file: 

CREATE OR REPLACE FUNCTION ST_Area(geometry) 

 RETURNS FLOAT8 

 AS '$libdir/postgis-1.5','LWGEOM_area_polygon' 

 LANGUAGE 'C' IMMUTABLE STRICT; 

This code creates a new function (ST_Area), which has one geometry type parameter, and returns a float value. 

The binary code of the function is located in the postgis-1.5.so (in Linux) or the postgis-1.5.dll (in 

Windows) file. 

We can create a new function from an SQL query. For example the AsGML function of PostGIS in the 

postgis.sql file: 

CREATE OR REPLACE FUNCTION AsGML(geometry, int4) 

 RETURNS TEXT 

 AS 'SELECT _ST_AsGML(2, $1, $2, 0)' 

 LANGUAGE 'SQL' IMMUTABLE STRICT; 

This function calls another function (with the same name, just a different number of parameters) with default 

parameters (2 and 0) by a SELECT command. The $1 and the $2 are the first and second parameters of the 

function. 

5.3. 3.5.3 Triggers 

The triggers are created when a stored function is associated with an event of a table. The trigger function will 

be called after of before (depending on the setting) this event. 

6. 3.6 Miscellaneous 

6.1. 3.6.1 Handling the NULL values 

The NULL value is a special value, which means: the value of this attribute is unknown. The result of any 

expression containing NULL operand will be NULL.. 

The NULL value differs from the 0 number or the empty character string. For example some queries: 

db=# SELECT 5+0; 

 ?column? 

---------- 

        5 

(1 row) 

 

db=# SELECT 5+NULL; 

 ?column? 

---------- 

 

(1 row) 

 

db=# SELECT 'anything' || ''; 

 ?column? 

---------- 

 anything 

(1 row) 

 

db=# SELECT 'anything' || NULL; 
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 ?column? 

---------- 

 

(1 row) 

The result of AND and OR logical operators may be known none the less one of the given values is unknown. If 

any operand is true in case of the OR operator, the result will be true, irrespectively of the value of the other 

operand. If any operand is false in case of the AND operator, the result will be false, similar to the previous case. 

For example: 

db=# SELECT true or NULL; 

 ?column? 

---------- 

 t 

(1 row) 

This query creates the truth table of the OR and AND operators with true, false and NULL operands: 

db=# SELECT A.column1 AS A, B.column1 AS B, 

db-#   A.column1 and B.column1 AS AND, 

db-#   A.column1 OR b.column1 AS OR 

db-# FROM (VALUES (true), (false), (NULL)) AS A, 

db-#   (VALUES (true), (false), (NULL)) AS B; 

 a | b | and | or 

---+---+-----+---- 

 t | t | t   | t 

 t | f | f   | t 

 t |   |     | t 

 f | t | f   | t 

 f | f | f   | f 

 f |   | f   | 

   | t |     | t 

   | f | f   | 

   |   |     | 

(9 rows) 

(the t is for true, the f is for false, the empty cell is for NULL) 

6.2. 3.6.2 Full text search 

We can use tsquery object to search one or more words in a text. A text expression and a tsquery expression are 

compared by the @@ operator. This operator returns true value, if the text contains the word(s), which are 

described in the tsquery. For example: 

db=# SELECT 'PostgreSQL is a powerful, open source object-relational 

db'# database system' @@ 'fish'::tsquery; 

 ?column? 

---------- 

 f 

(1 row) 

db=# SELECT 'PostgreSQL is a powerful, open source object-relational 

db'# database system' @@ 'system'::tsquery; 

 ?column? 

---------- 

 t 

(1 row) 

db=# SELECT 'PostgreSQL is a powerful, open source object-relational 

db'# database system' @@ 'system & fish'::tsquery; 

 ?column? 

---------- 

 f 

(1 row) 

db=# SELECT 'PostgreSQL is a powerful, open source object-relational 

db'# database system' @@ 'system&is'::tsquery; 

 ?column? 

---------- 

 t 

(1 row) 
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The tsquery may contains more complex expression with | (or) and & (and) operators: 

db=# SELECT 'PostgreSQL is a powerful, open source object-relational 

db'# database system' @@ 'fish|system'::tsquery; 

 ?column? 

---------- 

 t 

(1 row) 

 

db=# SELECT 'PostgreSQL is a powerful, open source object-relational 

db'# database system' @@ 'fish|(system&is)'::tsquery; 

 ?column? 

---------- 

 t 

(1 row) 

 

db=# SELECT 'PostgreSQL is a powerful, open source object-relational 

db'# database system' @@ 'fish|(system&tree)'::tsquery; 

 ?column? 

---------- 

 f 

(1 row) 

Texts are convertable to tsvector (text search vector) objects for working faster. The tsvector columns may be 

indexed by GiST or GIN indexes. This indexes are multidimensional indexes. The multidimensional indexes are 

very usefull for the storing of geospatial data. 

The tsvector objects can also be used this indexes, because the text search vectors are multidimensional data. 
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