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Green 0006
Hunt   0008

Green 0006
Hunt   0008

<= Clark
>  Clark

<= Hunt
>  Hunt

Allen    0007
Clarke  0003

Allen    0007
Clarke  0003

Davis  0002
Ford  0005

Davis  0002
Ford  0005

Jones 0004
King 0001

Jones 0004
King 0001

Rowid Empno Ename Dept

0001 7839 King 10
0002 6698 Davis 30
0003 7782 Clark 10
0004 7566 Jones 20
0005 7902 Ford 20
0006 7369 Green 20
0007 7499 Allen 30
0008 7788 Hunt 10

Employee Table
Employee Index : ename

select emno, deptno
from emp

where ename = D̂avis̃

<= Ford
>  Ford

Root Node

Branch Node

Leaf Node
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CREATE INDEX  prod_ind ON 
Prod(tot_tax*price);  

TABLE ACCESS BY ROWID PORD 

  INDEX RANGE SCAN PROD_IND  

SELECT  prod_no,prod_nm,price  
  FROM  prod 
 WHERE  tot_tax * price  = 1000 

SORT
( )

PROD_NO PROD_NM PRICE TOT_TAX

1000     1000           1

1001     1500          1.5

1004     1800          1.2

1110     3300           1

1100     1000           1

1510     5000          1.5

1500     2000          0.5

1600     6000           1

1720     8000           2

INDEX- KEY       ROWID

998      0000A95B.0002.0001

998      0000A95B.0005.0001

999      0000E62E.0009.0001

999      0000E9BE.0002.0001

1000    000062BE.0001.0001

1000    000062BE.0003.0001

1000    000093A6.0005.0001

1001    000093B2.000B.0001

1001    000069C5.0001.0001

INDEX (PROD_IND) TABLE  (PROD)

SORT
( )

PROD_NO PROD_NM PRICE TOT_TAX

1000     1000           1

1001     1500          1.5

1004     1800          1.2

1110     3300           1

1100     1000           1

1510     5000          1.5

1500     2000          0.5

1600     6000           1

1720     8000           2

INDEX- KEY       ROWID

998      0000A95B.0002.0001

998      0000A95B.0005.0001

999      0000E62E.0009.0001

999      0000E9BE.0002.0001

1000    000062BE.0001.0001

1000    000062BE.0003.0001

1000    000093A6.0005.0001

1001    000093B2.000B.0001

1001    000069C5.0001.0001

INDEX (PROD_IND) TABLE  (PROD)
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 SQL   

PMON 
process monitor  

ODS Open  data  services  
     

   

SMON 
 system monitor  

DB cleanup/shrinking  
      

 ,     

DBWn  
Database Writers  

Lazywriter  thread       

CKPT  
checkpoint  

DB checkpoint  thread  
    

  

LGWR  
Log Writer  

Log  writer  thread  
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V   SQL      
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Á   (CBO,  Cost - Based  Optimization)  

Á   (RBO, Rule - Based  Optimization)  
 

V   SQL   

ÁSQL   
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V  (Soft  Parsing)  

Á      SQL         

V  (Hard  Parsing)  

Á        
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1   
̋SQL  (syntax)  (semantics)    

̋SQL   (parsed  tree)    

2  (Query 
Optimizer)  

̋          

3    

(Row Source 
Generator)  

 

̋          

̋         

̋         

̋   ,    (sorting)       
 

4 SQL  (SQL 
Execution Engine)  

̋    SQL    

̋     
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 ,     DDL    

ÁDDL       COMMIT  

,      

Á    (Privilege)  (Role)  (Grant)  (Revoke,  

Deny)      (Auditing)   
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̋  

V    

ÁDML,  

data manipulation language  

Á    

  

ÁANSI  DML  DELETE, 

INSERT, SELECT, UPDATE   

  MERGE, LOCK TABLE, 

EXPLAIN PLAN   

ÁDML    

   ,  

     

 

DML   

 

   

  

  

  

SELECT  
? 

 
 

SELECT  
? 
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V   (Control  statement)  

  Oracle  MS- SQL 

Transaction  Control  

COMMIT  [work]  COMMIT  [work|transaction]  

ROLLBACK ROLLBACK [work|transaction]  

SAVEPOINT  SAVE TRAN[SACTION]  

Set  transaction  SET 

Session  control  

Alter  session  SET 

Set  role  Sp_setapprole  

Alter  system  Sp_configure  

Alter  database  Sp_dboption  
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V        

Á       

Á             

       
 

V DBMS        

Á  ,           
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̋   

   

 

̋     

̋           

    

 

̋  SQL             

̋             

     

 
̋          

̋          

 

̋           

̋    SQL       

̋         

 

̋       

̋           

̋          
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̋  

V       ,  

      

V DML          DML  

  

V     

Á      ( : , ,  ) 

Á    ( :   ) 

Á      

Á        

Á    

Á      

Á     

Á      
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V      
Á   

-            

-     UPDATE           

Á   

-             

-     DELETE          
 

-        

V BEFORE  AFTER  
Á BEFORE  

-          

-    ROLLBACK           

-    INSERT  UPDATE          

Á AFTER  

-          
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V   

Á    INSERT, UPDATE, DELETE      

Á  DBMS    ,         

V   

Á    TRUE        
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3   
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V          

V   SQL   

V   COMMIT   ROLLBACK      

Á COMMIT  :     

Á ROLLBACK :       . 

V     (Concurrency  control)   

(recovery)    

Á   :            

 

Á   :    ,         
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V (Atomicity)  

Á     ,      

    

V  (Consistence)  

Á            

Á      DBMS    

V (Isolation)  

Á             

Á         

V (Durability ) 

Á            
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̋   

V      
Á Dirty  Read(=Uncommitted  Dependency)   

       :      ,        

    

Á Non - Repeatable  Read(=Inconsistent  Analysis)   

       :                 

     

Á Phantom  Read   

       :                  

 

 

V    
Á  0(=Read  Uncommitted)  :         

Á  1(=Read  Committed)  :  DBMS ,   Commit     

 

Á  2(=Repeatable  Read)  :            

Á  3(=Serializable  Read)  : 2  ,    
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̋  (Concurrency  Control)  

V             

      

V   (Optimistic  Concurrency  Control)  

Á         

Á       

Á             

  

V   (Pessimistic  Concurrency  Control)  

Á        

Á            

Á For update   select   Locking    
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V  (Lock  Granularity   Isolation  Level)  

Á   . , , ( ),    

Á   DBMS       

Á       

Á  ,  , ( ) ,    DBMS   

V  (Locking  Escalation)  

Á            

  

Á        

Á    ,       DBMS 
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V   

Á     (Shared  lock),    (Exclusive  

lock)    

Á      

     -  RS : row  share(  SS : sub  share),  select  for  update     

     -  RX : row  exclusive(  SX : sub  exclusive),  DML   

     -  S : share  

     -  SRX : share  row  exclusive(  SSX : share/sub  exclusive)  

     -  X : exclusive  
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V 2PC (2 Phased  Commit)  

Á 2          

          

Á       2  (Two- Phased  

Locking   2 Phased  Commit)   

Á 2            ,    

 (Unlock  )        

Á ,     (Growing  Phase)     

(Shrinking  Phase)  2   

Á         
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̋    

V  (Dead  Lock)  

Á             

        

V     

Á (Mutual Exclusive)  

         

          

Á  (Wait for)  

           

            

       

Á  (no preemption)   

         

Á (circular wait)  
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3   

̋   -  

 

 

   declare  

cur_dt  varchar 2(14 ); 

        begin  

         cur_dt  :=  to_char(sysdate,  ««««~~uuyy24~z¥¥ :; 

 

         update   

            set         =  to_date( :cur_dt,  «««««~~uuyy24~z¥¥ :  ˾
1/24 /60 /60  

            where    ID =  1 

            and        ID =  R  

            and         =  
¦¡pur¦v999991231235959 = ««««~~uuyy24~z¥¥ :; 

 

         insert  into  ( ID, ID, , ) 

            values  ( 1, R = to_date( :cur_dt,  ««««~~uuyy24~z¥¥ : 

                        , ¦¡pur¦v999991231235959 = ««««~~uuyy24~z¥¥ ::; 

 

         commmit ; 

        end ; 

    
select ID from  
where ID = 1  
and     ZU1N1 R 
and      N1¦¡pur¦v9 JJJJBCDBCDFJFJ = 
                                     ««««~~uuyy~z¥¥) 
FOR UPDATE NOWAIT; 
 
 
 
 
 
 
 
select ID from  
where ID = 1  
FOR UPDATE NOWAIT;    
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̋ (Recovery)  

V            

  

V  ,    Before Image  UNDO( )  

 ROLLBACK  
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̋    
V   (Locking  Duration  Time)        

V (Locking)            

V           

 ,       
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V          
     

V           
   

     

  

Á    ,      
   

Á       

Á     

  

Á CPU, ,      ,    

Á          

Á         

Á      

  
Á     

Á      

  
 

Á         
   

Á      

  

Á          

Á  , ,       

Á          
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V   

     

V     

 

V   

    

     

  

V    

Á     Flat -

file    

Á    

 ,   

( )     

 

 

V      

  

Á   

Á  , ,   

Á  rollback   

Á  Rollback   

V      

 

Á   

Á   

Á   

Á   (Before  image)  

Á   (After  image)  
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V   (synchronous  IO) 

Á         

V  (Asynchronous  IO) 

Á            
      

V    

Á      ,       
    

Á /     
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NO- UNDO/REDO   

Á NO- UNDO :      

      

Á REDO :      

       

 

UNDO/NO - REDO   

Á UNDO :      

     

Á NO- REDO :      

       

UNDO/REDO 
/ 

  

Á     /   

NO- UNDO/ 
NO- REDO 

  

Á       

     

Á       

Á         
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V       ,    

   

V   

Á  : OS    

Á  : DBMS      

 
   

 

    

   

  

 DBMS  
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V  Full backup   

V        

Á     

Á       

Á Log      

Á Archive  Log  Mode    Control     No - archive  

log  mode    Full backup   

V Read - write         

V  2    . Incomplete  Recovery    

V            

V       

V Read - only       
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̋  

DBMS 

V DBMS     

V     

V   ( , 

)   (  

)   

V , , ,  

V SQL     
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Parser 

Query 
Optimizer  

Row Source 
Generator 

SQL Execution 
Engine 

SQL   

1 

2 

3 

4 

  

 

DDL  
̋    

 ,   

DML  

̋    
 

D̋ELETE, INSERT, SELECT, 
UPDATE ANSI  DML  

Control  
statement  

̋ , ,   
 

  ̋    

Trigger  
̋     
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̋  (Data  Concurrency)  

V         

̋  (Data  Consistency)  

V            
     

V  , , ,   . 

̋ (Concurrency  Control)   

V             
     . 

̋  (Dead  Lock)  

V             
  

̋    
V      . 

V        REDO, UNDO   . 
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V        .   

        .  

V          

  .          

       .  

V     DBMS      

   .  
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V    , ,   

V RDBM       

V ,      

 


