NOTES FOR AUGUST 8, 2005

Went over assignment 4. Due August 15, 2005.

Hints:

1) Print out: freshman, sophomore, junior, senior. (Does not want just to print out the number of units.

2) Have 5 rows for every major.

3) Use Having clause.

4) Not too challenging. 

5) Average grade per class ID. Ex. CS120  1.1, CS122 1.8.

Print out 6 files (one for each query) and turn them in August 15.

The answers for the midterm are on his website.
What is the difference between update statements and insert statements?

UPDATE: changes one or more rows. INSERT: inserts a new row.

Ex.       UPDATE    Tablename


 SET   field1  =  value1,

                       field2  =  value2


WHERE (condition)

Note: if you leave out the WHERE clause all rows will change.

In a DELETE statement if you leave out the WHERE clause then every single row in a table will be deleted.

Ex. DELETE FROM Tablename


WHERE (condition)

When updating a table it is best to know in advance  how many rows need to be updated.. The first step is to use a SELECT statement to know how many records will be updated. Then you would back up your table before updating it. Lastly you would run the UPDATE statement. The following example will update dog to “twinkie” in the Animal table. Just one record will be updated. 
Animal





animalType

Name

	Cat
	Brownie

	Cat
	Mochi

	dog
	Twinkie

	bird
	Squawky


SELECT count(*)


FROM Animal



WHERE AnimalType= ‘dog’;

Note: the WHERE clause determines how many rows are updated. 

UPDATE  Animal


SET  Name = ‘Twinkie’


WHERE  animalType = ‘dog’;

Today’s main topic is TRANSACTION. Transaction in programming is similar to the word  you know. It is a group of individual commands that are executed either all or nothing. 
Ex.     You go to the bank’s ATM and you type in your pin and the amount you want to withdrawn, but before you got your money the system goes down. Is that money subtracted from your account even though you didn’t receive any money? Should the ATM machine first give you the money and then subtracted from your account balance? But then the bank loses money each time the system goes down after you receive the money. You need the ATM machine transactions to be based on transactions of all or nothing.
Atomicity ( all or nothing

Consistency ( after  transaction the database is still consistent

Isolation ( no other users can see parts of the transaction, can only see final product.
Durability (all parts of a transaction get persisted to a database.
Ex. BEGIN; 


INSERT


INSERT


INSERT

   COMMIT;       (takes all results and writes them into database.

Generally no SELECT statements are used in a transaction.

ROLLBACK- none of the results are written in a database, it cancels the transaction
CONCURRENCY- More than one user  is on the database at the same time. The difference between Microsoft Access and SQL based databases is that Access has a small limit of users who can access the database at the same time while SQL based databases can have about 10,000 users on at the same time. 
There are four different kinds of concurrency problems:
Dirty Reads/ Uncommitted Dependency- occurs when one user reads a record that is part of another user’s incomplete transaction.
Unrepeatable Reads/ Inconsistent Analysis-occurs when a record is read twice during a  transaction, and the second read is affected by a separate transaction. Consider a transaction the following:
Ex.  BEGIN;


UPDATE Animal SET Name = ‘Twinkie’ WHERE  type = ‘dog’;

{ another user changes same row before transaction is finished)


UPDATE Animal SET Size = ‘small’ WHERE type = ‘dog’;

     
 COMMIT;

Phantoms- occur with concurrent data manipulation actions. Inserting records while updating rows may result with the new records not being updated.
Lost Updates- Occurs when two users are trying to update same record at the same time.

How do we solve these problems?
Use LOCKS. 

Records locks- locks a specific row.

Table locks- locks a specific table.

Database locks- locks an entire database.

A way to solve Lost Updates is to lock the first transaction. Lock record during first transaction so that no one can update the record until the transaction is finished. After first user finishes the lock will be released to the second user. It will appear like it was occurring at the same time.
Locks also pose a number of problems. One is deadlock.

Ex. Two different transactions are occurring at the same time. The first transaction is updating the first record so it has a lock on it. The second transaction is updating the second record and has the lock on that one. Both will be waiting for the other lock  before releasing the lock they have. This situation creates deadlock.
BEGIN;




BEGIN;

   //1 UPDATE




//2 UPDATE

   //2 UPDATE




//1 UPDATE

COMMIT;




COMMIT;

Note. One way of solving this problem is to have one of them release the lock while the other waits. 
Locks can create deadlock and starvation which make a program crash.

Dining Philosophers Five philosophers are seated around a round table. In front of each philosopher is a bowl of rice. Between each pair of bowls is a single  chopstick.  Philosophers do one of two things think  or eat. When a philosopher becomes hungry she tries to pick up the two closest chopsticks. Chopsticks may be picked up one at a time. A chopstick cannot be taken if a neighboring philosopher is using it. When a philosopher has both chopsticks, she eats until not hungry, without letting go of the chopsticks until done. After she is done she then puts down each chopstick and resumes thinking. The problem of deadlock occurs when all of the philosophers become hungry at the same time. Each philosopher reaches out and takes the chopstick on the left and then tries to reach for the chopstick on the right, but can’t because it’s being used. If the philosophers have no way of determining who should yield, they will starve. The solution is that some must be passive and others aggressive so that no specific philosopher can never get two chopsticks at one time.
Another way to solve starvation is to lock records for an entire transaction. The downside to this is that a transaction might have a huge select statement that can take 10 minutes. That is why transactions should be kept short.
