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Two approaches using Log Based Recovery: 

1. Immediate database modification 

2. Deferred database modification 

 

1. Immediate database modification: 

➢ The immediate database modification scheme allows database 

updates of an uncommitted transaction to be made as writes are 

issued. 

➢ Since undoing may be needed, update logs must have both old 

value and new value. 

➢ Update log record must be written before database item is 

written. The log record is output directly to stable storage. 

Example: 

Let us consider banking system. Let T0 be a transaction that transfer Rs. 50 

account A to account B. let T1 be a transaction that withdraws Rs. 100 from 

account C. the amount of A, B, and C before the execution place were Rs. 

1000, Rs.2000 and Rs.700 respectively. 

Log Record: 

         Log                               Database(write)                  Output 

       <T0 start> 

<T0, A, 1000, 950> 

<T0, B, 2000, 2050>                A=950                                  BB, BA, BC 

   <T0   commit>                       B=2050 

     <T1 start>                            

<T1, C, 700, 600>                    C=600 

    <T1 commit> 

 

   Note: BX denoted block containing X. 
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Recovery procedure has two operation has two operations instead of 

one: 

• Undo(Ti): Undo(Ti)  restores the value of all data items updated by Ti  to 

their old values, going backwards from the last log record for Ti. 

• Redo(Ti): Redo(Ti) sets the value of all data items updated by Ti to the 

new values, going forward from the first log record for Ti. 

 

When recovering after failure: 

Transaction Ti needs to be undone if the log contains the record <Ti  start>,  

but does not contain the record <Ti commit>. 

Transaction Ti needs to be redone if the log contains both the record <Ti start> 

and the record <Ti commit>. 

Undo operations performed first, then Redo operations. 

Immediate DB modification recovery example: 

 

The log as it appears at three instances of time 

        Log                                        Log                             Log 

 

 <T0 start>                            <T0 start>                     <T0 start>    

<T0, A, 1000, 950>             <T0, A, 1000, 950>           <T0, A, 1000,950> 

<T0, B, 2000, 2050>         <T0, B, 2000, 2050>        <T0, B, 2000, 2050> 

                                             <T0   commit>                  <T0   commit> 

 

                                           <T1 start>                    <T1 start>                        

                                          <T1, C, 700, 600>          <T1, C, 700, 600>           

                                                                            <T1 commit> 

        

(a)                                 (b)                                 (c) 
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(a) Undo(T0): B is restored to Rs.2000 and A to Rs.1000. 

(b) Undo(T1) and Redo(T0): C is restored to Rs.700, and Then A and B 

are set to Rs. 950 and Rs.2050 respectively. 

(c) Redo(T0) and Redo(T1): A and B are set to Rs.950 and Rs.2050 

respectively. Then C is set to Rs.600. 

 

 

 

 


