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Attribute level inconsistency

1

/* Client 1 - Deposit */
    UPDATE CheckingAccount
    SET Balance = Balance+100 WHERE          
               AccountNumber=123456;
--------
/* Client 2 - Deposit */
    UPDATE CheckingAccount
    SET Balance = Balance+150 WHERE 
               AccountNumber=123456;
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Relation level inconsistency

2

/* Client 1 - Give High Cost Area increases to 
              top performers */
UPDATE Employees
SET Hours = Hours * 1.25
WHERE Rating>90;

/* Client 2 - Tri-State hourly rate Increases for 
              full-time workers */
UPDATE Paychecks
SET Rate = Rate * 1.05
WHERE (State=NY OR State=CT OR State=NJ) AND 
Empid IN
    (SELECT Empid FROM Employees 
     WHERE Hours>=40);
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Multiple statement inconsistency

3

/* Client 1 - promote students based on   
              hours earned */
INSERT INTO Seniors 
       (SELECT * 
        FROM Juniors WHERE Hours > 90);
DELETE FROM Juniors WHERE Hours > 90;
...

/* Client 2 - Calculate class sizes */
SELECT COUNT(*) FROM SENIORS;
SELECT COUNT(*) FROM JUNIORS;
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Transactions

4

BEGIN TRANSACTION;
-- get input from something or 
someone
Do some SQL commands using that 
input;
-- Confirm the results with 
something or someone
IF (OK?) THEN Commit; ELSE Undo;
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Transaction Properties

• All operations of a transaction must be completed 
• If not, the transaction is aborted

Atomicity

• Permanence of database’s consistent state
Consistency 

• Data used during transaction cannot be used by second transaction until the 
first is completed

Isolation 

• Ensures that once transactions are committed, they cannot be undone or lost
Durability 

• Ensures that the schedule for the concurrent execution of several transactions 
should yield consistent results

Serializability

6
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TRANSACTION Demo
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Transactions that 
read and write data in the same row

Transaction A
START TRANSACTION;
  
UPDATE invoices SET credit_total = credit_total + 100 
WHERE invoice_id = 6;
 
-- the SELECT statement in Transaction B
--     won't show the updated data
-- the UPDATE statement in Transaction B
--     will wait for transaction A to finish
 
COMMIT;
 
-- the SELECT statement in Transaction B
--     will display the updated data
-- the UPDATE statement in Transaction B
--     will execute immediately

18From Murach, 4th Ed.
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Transactions that 
read and write data in the same row

Transaction B
START TRANSACTION;
 
SELECT invoice_id, credit_total 
FROM invoices WHERE invoice_id = 6;
 
UPDATE invoices SET credit_total = credit_total 
+ 200 WHERE invoice_id = 6;
 
COMMIT;

19From Murach, 4th Ed.
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Concurrency problems that locking can prevent 

▪ Lost updates
▪Dirty reads
▪Nonrepeatable reads
▪ Phantom reads

20
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Isolation levels can also help

21

Isolation level Problems prevented

READ UNCOMMITTED None

READ COMMITTED Dirty reads, lost updates, 
nonrepeatable reads, phantom reads

REPEATABLE READ Dirty reads, lost updates, 
nonrepeatable reads, phantom reads

SERIALIZABLE Dirty reads, lost updates, 
nonrepeatable reads, phantom reads
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Example transaction with Repeatable Read
 — MySQL default isolation level:  REPEATABLE READ  
 START TRANSACTION; 
 — specify level with: “START TRANSACTION ISOLATION LEVEL xxx” 

 SELECT ... ;                                                 
     
 -- do some complex calculation using the following result   
 SELECT COUNT (*) FROM ENROLLMENT WHERE ClassDept = "CompSci";      
 -- do some other stuff, then get that same result again to 
 -- finish the calculation, and this count had better be the        
 -- same as before!                                           
      
 SELECT COUNT (*) FROM ENROLLMENT WHERE ClassDept = "CompSci";      
      
 COMMIT; -- This ends the transaction                         
  

22
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Setting isolation level
SET {GLOBAL|SESSION} TRANSACTION ISOLATION LEVEL 
    {READ UNCOMMITTED|READ COMMITTED| 
     REPEATABLE READ|SERIALIZABLE}

 

Set the transaction isolation level to…
SERIALIZABLE for the next transaction
SET TRANSACTION ISOLATION LEVEL SERIALIZABLE

READ UNCOMMITTED for the current session
SET SESSION TRANSACTION ISOLATION LEVEL READ UNCOMMITTED

READ COMMITTED for all sessions
SET GLOBAL TRANSACTION ISOLATION LEVEL READ COMMITTED

23From Murach, 4th Ed.
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Database-Level Lock
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Table-level lock
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A Page level lock
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A row-level lock
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Four transactions that show how to work  
with locking reads 

Transaction A
-- lock row with rep_id of 2 in parent table
SELECT * FROM sales_reps WHERE rep_id = 2 FOR SHARE;
 
-- Transaction B waits for transaction A to finish
-- Transaction C returns an error immediately
-- Transaction D skips the locked row and returns
--     the other rows immediately
 
 -- insert row with rep_id of 2 into child table
INSERT INTO sales_totals
    (rep_id, sales_year, sales_total) 
VALUES (2, 2023, 138193.69);
 
COMMIT;  -- Transaction B executes now

28From Murach, 4th Ed.
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Four transactions that show how to work  
with locking reads (continued)

Transaction B
START TRANSACTION;
SELECT * FROM sales_reps WHERE rep_id < 5 FOR UPDATE;
COMMIT;
Transaction C
START TRANSACTION;
SELECT * FROM sales_reps WHERE rep_id < 5
    FOR UPDATE NOWAIT;
COMMIT;
Transaction D
START TRANSACTION;
SELECT * FROM sales_reps WHERE rep_id < 5
    FOR UPDATE SKIP LOCKED;
COMMIT;

29From Murach, 4th Ed.
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Optional Locking Algorithm Details

30
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Lock Types

• Has two states, locked (1) and unlocked (0) 
• If an object is locked by a transaction, no other transaction can use that 

object 
• If an object is unlocked, any transaction can lock the object for its use

Binary lock

• Exists when access is reserved for the transaction that locked the 
object to do write

Exclusive lock

• Exists when concurrent transactions are granted read access on 
the basis of a common lock

Shared lock
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Using a binary lock
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Two-Phase Locking Protocol
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Guidelines to avoid deadlocks
▪Don’t allow transactions to remain open for very long.
▪Don’t use a transaction isolation level higher than 

necessary.
▪Make large changes when you can be assured of 

nearly exclusive access.
▪ Consider locking when coding your transactions.
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Transaction log example
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