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SELECT * FROM Author;

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

| aid | name |

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

|   1 | ab   |

|   2 | cd   |

|   3 | ef   |

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

SELECT * FROM Book;

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

| bid | aid  |

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

|   1 |    1 |

|   2 |    1 |

|   3 |    3 |

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

SELECT * FROM Book JOIN Author USING (aid);
+------+-----+------+

| aid  | bid | name |

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

|    1 |   1 | ab   |

|    1 |   2 | ab   |

|    3 |   3 | ef   |

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

Author “2” not listed,
because he/she not in the Book-table.
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Outer Joins

SELECT * FROM Author;

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

| aid | name |

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

|   1 | ab   |

|   2 | cd   |

|   3 | ef   |

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

SELECT * FROM Book;

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

| bid | aid  |

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

|   1 |    1 |

|   2 |    1 |

|   3 |    3 |

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

SELECT * FROM Book JOIN Author USING (aid);
+------+-----+------+

| aid  | bid | name |

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

|    1 |   1 | ab   |

|    1 |   2 | ab   |

|    3 |   3 | ef   |

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

Author “2” not listed,
because he/she not in the Book-table.
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SELECT * FROM Author;

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

| aid | name |

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

|   1 | ab   |

|   2 | cd   |

|   3 | ef   |

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

SELECT * FROM Book;

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

| bid | aid  |

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

|   1 |    1 |

|   2 |    1 |

|   3 |    3 |

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

SELECT * FROM Book RIGHT OUTER JOIN 

            Author USING (aid);
+-----+------+------+

| aid | name | bid  |

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

|   1 | ab   |    1 |

|   1 | ab   |    2 |

|   2 | cd   | NULL |

|   3 | ef   |    3 |

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

SELECT * FROM Book JOIN Author USING (aid);
+------+-----+------+

| aid  | bid | name |

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

|    1 |   1 | ab   |

|    1 |   2 | ab   |

|    3 |   3 | ef   |

+------+-----+------+
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SELECT * FROM Author;

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

| aid | name |

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

|   1 | ab   |

|   2 | cd   |

|   3 | ef   |

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

SELECT * FROM Book;

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

| bid | aid  |

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

|   1 |    1 |

|   2 |    1 |

|   3 |    3 |

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

SELECT * FROM Book RIGHT OUTER JOIN 

            Author USING (aid);
+-----+------+------+

| aid | name | bid  |

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

|   1 | ab   |    1 |

|   1 | ab   |    2 |

|   2 | cd   | NULL |

|   3 | ef   |    3 |

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

SELECT aid,count(bid) AS n_books 

FROM Book RIGHT OUTER JOIN 

   Author USING (aid)

GROUP BY aid;
+-----+---------+

| aid | n_books |

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

|   1 |       2 |

|   2 |       0 |

|   3 |       1 |

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

Here, NULL means “there is no value”, instead of “unknown value”
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Table1 RIGHT OUTER JOIN Table2 USING / ON ...

→  joins all tuples of Table1 with Table2 satisfying join condition,

     plus all remaining tuples from Table2 (the RIGHT)


→  result tuples of the second type above have NULL-values 

      in the columns coming from Table1.
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Table1 RIGHT OUTER JOIN Table2 USING / ON ...

→  joins all tuples of Table1 with Table2 satisfying join condition,

     plus all remaining tuples from Table2 (the RIGHT)


→  result tuples of the second type above have NULL-values 

      in the columns coming from Table1.


Table1 LEFT OUTER JOIN Table2 USING / ON ...

→  joins all tuples of Table1 with Table2 satisfying join condition,

     plus all remaining tuples from Table1 (the LEFT)


→  result tuples of the second type above have NULL-values 

      in the columns coming from Table2.
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SELECT * FROM Part;
+---------+---------+
| part_id | supp_id |
+---------+---------+
| P1      | S1      |
| P2      | S2      |
| P3      | NULL    |
| P4      | NULL    |
+---------+---------+

SELECT * from Supplier;
+---------+------------+
| supp_id | supp_name  |
+---------+------------+
| S1      | Supplier#1 |
| S2      | Supplier#2 |
| S3      | Supplier#3 |
+---------+------------+

SELECT * FROM Part NATURAL JOIN Supplier;
+---------+---------+------------+
| supp_id | part_id | supp_name  |
+---------+---------+------------+
| S1      | P1      | Supplier#1 |
| S2      | P2      | Supplier#2 |
+---------+---------+------------+

Join on all

      common attributes
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SELECT part_id,supp_name FROM 
Part NATURAL LEFT JOIN Supplier;
+---------+------------+
| part_id | supp_name  |
+---------+------------+
| P1      | Supplier#1 |
| P2      | Supplier#2 |
| P3      | NULL       |
| P4      | NULL       |
+---------+------------+

SELECT * FROM Part;
+---------+---------+
| part_id | supp_id |
+---------+---------+
| P1      | S1      |
| P2      | S2      |
| P3      | NULL    |
| P4      | NULL    |
+---------+---------+

SELECT * from Supplier;
+---------+------------+
| supp_id | supp_name  |
+---------+------------+
| S1      | Supplier#1 |
| S2      | Supplier#2 |
| S3      | Supplier#3 |
+---------+------------+
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SELECT part_id,supp_name FROM 
Part NATURAL LEFT JOIN Supplier;
+---------+------------+
| part_id | supp_name  |
+---------+------------+
| P1      | Supplier#1 |
| P2      | Supplier#2 |
| P3      | NULL       |
| P4      | NULL       |
+---------+------------+

SELECT part_id,supp_name FROM 
Part NATURAL RIGHT JOIN Supplier;
+---------+------------+
| part_id | supp_name  |
+---------+------------+
| P1      | Supplier#1 |
| P2      | Supplier#2 |
| NULL    | Supplier#3 |
+---------+------------+

SELECT * FROM Part;
+---------+---------+
| part_id | supp_id |
+---------+---------+
| P1      | S1      |
| P2      | S2      |
| P3      | NULL    |
| P4      | NULL    |
+---------+---------+

SELECT * from Supplier;
+---------+------------+
| supp_id | supp_name  |
+---------+------------+
| S1      | Supplier#1 |
| S2      | Supplier#2 |
| S3      | Supplier#3 |
+---------+------------+
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Part NATURAL LEFT JOIN Supplier;
+---------+------------+
| part_id | supp_name  |
+---------+------------+
| P1      | Supplier#1 |
| P2      | Supplier#2 |
| P3      | NULL       |
| P4      | NULL       |
+---------+------------+
Part NATURAL RIGHT JOIN Supplier;
+---------+------------+
| part_id | supp_name  |
+---------+------------+
| P1      | Supplier#1 |
| P2      | Supplier#2 |
| NULL    | Supplier#3 |
+---------+------------+

Part NATURAL FULL OUTER JOIN Supplier;
+---------+------------+
| part_id | supp_name  |
+---------+------------+
| P1      | Supplier#1 |
| P2      | Supplier#2 |
| P3      | NULL       |
| P4      | NULL       |
| NULL    | Supplier#3 |
+---------+------------+

SELECT * FROM Part;
+---------+---------+
| part_id | supp_id |
+---------+---------+
| P1      | S1      |
| P2      | S2      |
| P3      | NULL    |
| P4      | NULL    |
+---------+---------+

SELECT * from Supplier;
+---------+------------+
| supp_id | supp_name  |
+---------+------------+
| S1      | Supplier#1 |
| S2      | Supplier#2 |
| S3      | Supplier#3 |
+---------+------------+
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Full Outer Join
Part NATURAL LEFT JOIN Supplier;

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

| part_id | supp_name  |

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

| P1      | Supplier#1 |

| P2      | Supplier#2 |

| P3      | NULL       |

| P4      | NULL       |

+---------+------------+
Part NATURAL RIGHT JOIN Supplier;

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

| part_id | supp_name  |

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

| P1      | Supplier#1 |

| P2      | Supplier#2 |

| NULL    | Supplier#3 |

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

Part NATURAL FULL OUTER JOIN Supplier;

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

| part_id | supp_name  |

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

| P1      | Supplier#1 |

| P2      | Supplier#2 |

| P3      | NULL       |

| P4      | NULL       |

| NULL    | Supplier#3 |

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

→  no full outer join in mysql

→  write a query that does
      full outer join

SELECT * FROM Part;

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

| part_id | supp_id |

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

| P1      | S1      |

| P2      | S2      |

| P3      | NULL    |

| P4      | NULL    |

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

SELECT * from Supplier;

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

| supp_id | supp_name  |

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

| S1      | Supplier#1 |

| S2      | Supplier#2 |

| S3      | Supplier#3 |

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

—  sqlite3 does not support 

outer joins.


—  how to simulate them?

(will be done in the Exercises)



Outer Join
Outer joins can be quite useful:

Ex1
     name | exam1
——————————————————
student-1 | 85
student-3 | 90
student-4 | 68
student-9 | 77 

Ex2
     name | exam2
——————————————————
student-1 | 87
student-3 | 92
student-5 | 90
student-9 | 80 

Ex3
     name | exam3
——————————————————
student-1 | 85
student-3 | 90
student-4 | 68
student-5 | 60
student-9 | 77 

no

student-5

no

student-4

The NATURAL JOIN of these tables would 

                                          remove student-4 and student-5!




Outer Join
Outer joins can be quite useful:

no

student-5

no

student-4

The NATURAL JOIN of these tables would 

                                          remove student-4 and student-5!


Instead: use (twice) a NATURAL FULL OUTER JOIN!

Ex1
     name | exam1
——————————————————
student-1 | 85
student-3 | 90
student-4 | 68
student-9 | 77 

Ex2
     name | exam2
——————————————————
student-1 | 87
student-3 | 92
student-5 | 90
student-9 | 80 

Ex3
     name | exam3
——————————————————
student-1 | 85
student-3 | 90
student-4 | 68
student-5 | 60
student-9 | 77 



Cleaning up the movies.sqlite3 database


1.)  which columns contain EMPTY strings?




==> no EMPTY strings in actors2awards



==> it should NOT be the case that (movieid,personid) is the PRIMARY KEY.

==> there are movies where an actors plays more than one character,

         but unfortunately our database does not have this information.



==> it should NOT be the case that (movieid,personid) is the PRIMARY KEY.

==> there are movies where an actors plays more than one character,

         but unfortunately our database does not have this information.

Let’s leave this table as it is.


==> I will try to fix this table by getting the missing entries on

ischarater-information.






create.sql = CREATE command for each table


Let’s first fix the typo

Now:
ALTER TABLE awards RENAME TO awards_original;





“Saneness” check:



“Saneness” check:

—  how can you do this in a much better way?


—  Idea: LEFT NATURAL JOIN of the new tables should be 

            the same as the original table!


—  Check if two tables (both without duplicates and with the same schema)

     are the same:


      SELECT * from table1 EXCEPT SELECT * from table2;

      ==> should give an empty results

      SELECT * from table2 EXCEPT SELECT * from table1;

      ==> should give an empty results


For us we would first need to change EMTPY string to NULL

or NULL to EMPTY string…..



  

 Find employees that are not in the sales department table

Tables



  

‘NOT IN’
Tables QUERY

RESULT



  

‘NOT EXISTS’
Tables QUERY

RESULT

SELECT EmployeeID, EmployeeName
FROM Employees
WHERE NOT EXISTS 
(SELECT EmployeeID FROM SalesEmployees 
WHERE SalesEmployees.EmployeeID = Employees.EmployeeID);



  

How can we use this in our database

● Find persons that are not producers using ‘not 
in’ and ‘not exist’



  

How can we use this in our database
● Find persons that are not producers using ‘not in’ and ‘not exists’



  

EXCEPT in dbms
● EXCEPT is used to compares rows returned by Table A with rows returned from Table B and return 

distinct rows from TableA that do not appear in Table B

● ‘NOT in’ , ‘NOT EXISTS’ and ‘EXCEPT’ have similar use cases but the syntax is different.



  

How to check if a table has duplicates in sqlite3

● How to find the duplicates
● How to delete them



  

How to check if a table has duplicates in sqlite3

Check if there are any duplicate rows in ‘runtimes’ table
● RowID is a unique identifier assigned to each row in sqlite3 



  

How to check if a table has duplicates in sqlite3

DELETE duplicate rows in ‘runtimes’ table and check again to confirm



  

How to check if a table has duplicates in sqlite3

Check for duplicates in other tables
● Locations, directors2awards, writers2awards, producer2awards.

Find the duplicates and delete them
● I will upload the new movies.sqlite3 file without duplicates so that everyone 

has a clean database to work on.
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