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Oracle Data Block 

ÅOracleҬ I/O ᵝ 

ÅRDBMSΐᵣ  

ÅѿҩBlock ҉ ѿ ̆
ҩ  

Å ̆ № ץ ҹ ᵝ 

 

 



Oracle Block  

ÅҺ Cache ̆ԊⱵ  

 

Cache  
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Oracle Block  Cache  Kcbh 

Å Cache Ḥ  

ï Cache chkval_kcbh ̆҉ѿ Ώ῀⌠ ̆⌠ ₮ ҉
Block ῤ ѿ  

Å Cache Ḥ  

ï ᵥ type_kcbh( Data,Index )  

ï RDBA  

ï ’ 

Å ₃Ӎ Cache ̆KCBH 



Oracle Block  Ԑꜙ  ktbbh 

Å ҉
ԊⱵḤ  

Å  
ï SCN (System Change 

Number) 
ï ITL ѿ ԊⱵ↓  

ktbbhitl  
ï  

ktbbhtyp  ̆
KDDBTINDEXף  ̆
KDDBTDATA ף  

ï ktbbhflg  , MSSM or 
ASSM, KTBFONFL  or 
KTBFBSEG 

Å Ҍ ҩ ktbbh̆
ᶛ Undo block
ktbbh 
 



ITL(Interested Transaction List) 

ÅXID:ktbitxid  ԊⱵID 

ÅUBA: ԊⱵ ѿ ḱ Undo 

ÅFlag: ֜ԅ̆ ֜  CȁBȁUȁT 

ÅLck: ᵟ  

ÅScn/ Fsc: commit scn control scn _ktbitfsc ȁ
_ktbitwrp ȁktbitbas  



Oracle Block     

Å ỮḤ  
Å Ḥ kdbh 
ÅTable Direcotry  kdbt  ,

  
ÅRow Directory kdbr ̆

ԅ ѿҩrow piece
ῤẒ  

ÅRow piece ̆ѿ
ҩrow piece 255 ̆
ҹCC column count

0xFF 
Å Ữ Ҍ ̆
ῒ Ӟᴪ ≢ 
 
 
 



kdbh Ḫ  

Å kdbhflag  bit ᵝ̆ KDBHFFK   0x01   Flushable 
Key 

Å kdbhntab Number of tables in the table index 

Å kdbhnrow Number of rows in the row index  

Å kdbhfrre  first FRee Row index Entry  

Å kdbhfsbo Free Space Beginning Offset  

Å kdbhfseo Free Space Ending Offset  

Å kdbhavsp AVailable  SPace in the block  

Å kdbhtosp TOtal Space that will be available  



Table Directory kdbt 

Åkdbtoffs  Ẓ  

Åkdbtnrow  

Å ’Ҋѿ ֽֽ ѿ kdbt  

Å Cluster Table ’Ҋ̆ѿҩ Ҭ
̆KDBTҬ  



Row Directory kdbr 

Åѿҩkdbr ̆ ѿҩ ҹ2ҩ signed 
bytes 

Å ѿҩ ף ѿ ῤ Ẓ  

Å Ẓ ׆ ᵝ  

Å Ẓ + Ẓ = ῤ Ẓ  

 



 

Å ‗ԍ DB_BLOCK_SIZE 

Å ҹ 2k,4k,8k,16k,32k  

Å Ҍ ḱ  

Å ץ ‰ ̆ᶛ 8k
Ҋ 16k  

Å ̔ 8k ̆
Ȃ ’Ҋ 8k Block Size
№BUGȂ 



 

ÅָӇ Oracle ̙ 

 

Å Ҍ ’̆ №ץ ҈ ̔ 

ï  Physical Corrupt  

ï  Logical Corrupt  

ïΏҡ    Lost Write  



 

Å Ữ/ ̆  

Å ᴆ ᴆ bug 

ÅOS I/O API bug  

Åֲҹ ᵬ dd/ lvm/ bbed 

ÅOracle RDBMS/ASM buğ ԅ 



Ỵ/  

Å ҹ36ҩ ᴋ  

Åѿ֓ ᶛ̔ 
ïORA- 1578 Transient Corruption ͠ 

Caused by Parity Error on EMC DMX4 
(Doc ID 1486903.1)  

ïORA- 1578 Data Block Corruptions 
when using EMC Storage. Blocks 
with 0xc9 byte (Doc ID 1323108.1)  

ïDatabase Corruption due to Lost IO 
on Hitachi storage. ORA - 600 
[kdsgrp1] ORA- 1499 ORA- 1410 ORA-
600 [3020] (Doc ID 1512717.1)  

 



ᴌ ᴌ bug 

Å ѿ֓ ᶛ̔ 
ï ORA- 354 Redo log corruption when using Xisgo Driver (Doc ID 1498389.1)  

ï ORA- 1578 ORA- 353 ORA- 19599 Corrupt blocks with zeros when filesystemio_options =SETALL on ext4 file system using 
Linux (Doc ID 1487957.1)  

ï ORA- 1578 Misplaced blocks against datafiles  stored in NFS filers (Doc ID 1525108.1)  

ï ORA- 1578 ORA- 354 ORA- 600 [3020] Misplaced blocks by Symantec / Veritas  after adding LUN (Doc ID 1323532.1)  

ï ORA-1578 Block overwritten with string ľDiskDescription  cyl  alt hd secĿ when using Symantec / Veritas  (Doc ID 
1313454.1) 

ï Block Corruption (ALL ZERO) detected after reclaiming space on Veritas  Filesystem  (Doc ID 1587427.1 )  

 

 

⌠ VxCFS ̔ 

32β ῤ  

̆ Oracleᶏ
 



   

Åӏ ̔Ҍ ̆ ֽ SQL  

Å ̔ҙⱵ₃ӍҌ ̆ ORA- 1578ȁORA-
8103ȁORA- 1410 ₮ ̆ Ҍ

 

Å № ҡ  

Å  

Å ̆ ₃T ̙ 

Å҉  Ḡ ᴪȁ ᴪ̙ 

 

 



 DB_BLOCK_CHECKSUM 

Å҈ Ҍ ᵬ  Ḡ └̆ᵖ Ҍ ḱ
Ȃ 

 

ÅDB_BLOCK_CHECKSUM└ cache
chkval_kcbh Ώ₮ Ώ῀⌠
Ҭ 

 
BBED> sum 

Check value for File 0, Block 500:  

current = 0x5327, required = 0x5327  

 

BBED> p chkval_kcbh 

ub2 chkval_kcbh                             @16       0x5327  



DB_BLOCK_CHECKSUM 
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Buffer 

Cache 

DBWn 

checksum 

chkval_kcbh̆ Ώ₮ 

buffer cache׆ ҬΏ₮  



DB_BLOCK_CHECKSUM 

׆ ⌠buffer cache Ҭ  
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Cache 

ῤ
checksum ṿ
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DB_BLOCK_CHECKSUM 

Å checksum ṿҌѿ  
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Buffer 

Cache 

ῤ
checksum ṿ
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ORA-01578  



DB_BLOCK_CHECKSUM 

Å ѿҩ ṿ ₮ :  

ï ԍ ̆ѿҩ ֽΏ₮ԅѿ ῤ
̆ chkval Ҍ ԍ ҩ checksum 

ï׆Ώ₮⌠Ҋѿ Ҭ ԅ ̆ Ҭ
№ῤ Ҍ  

ÅDB_BLOCK_CHECKSUM└ Ώ
chkval_kcbh̆ ҌΏ↕chkval_kcbhҹ0000̆

ӞҌẠ  

 



DB_BLOCK_CHECKSUM 

Å ṿ TRUE(10g),Typical(11g)  

Å Ώ₮⌠ ̆DBWn׆ Ҭ ѿҩ
checksum ⌠ chkval_kcbh 

Å ԅchecksum ̆Oracle ∞ Ữ
 

Å ѿ ׆ Ҭ ᴪ checksum 

Å Ҋ̔ 
ï Ⱶ ḱ ̆checksum 0 

ïDBW checksum Ώ₮  

ï ҉ checksumӊ ̆DBWҌ Ҭ
̆ӞҌ  



db_block_checksum=TRUE 

Block#=X 

Chkval=A 

Server process 
reads  block X. 

Checksum is 
calculated and 

compared with the 
one in the block 
header.  Block is 

modified and 
checksum=0 

DBWn  later calculates a new 
checksum , stores it in block 
header and writes the block 

Buffer 
cache 

Datafiles 

Block#=X
Chkval=0 

Block#=X 

Chkval=B 



db_block_checksum=FULL 

Block#=X 

Chkval=A 

Server process 
reads  block X. 

Checksum is 
calculated and 

compared with the 
one in the block 
header.  Block is 

modified and  new 
checksum is 
calculated =B 

DBWn  later checks  the 
checksum and writes the block 

Buffer 
cache 

Datafiles 

Block#=X
Chkval=B 

Block#=X 

Chkval=B 



db_block_checksum=False 

Ådb_block_checksum=Falsĕ ӇֽSYSTEM
҉ block Ạchecksum 

Å_db_always_check_system_ts Always perform 
block check and checksum for System 
tablespace , └ SYSTEM
Ạchecksum 



 DB_BLOCK_CHECKING 

Å ῤ Ҭ ῤ Ạḱ ╠̆ Ạ  

Å ѿҩ ̆Ẋ ᶏ FPE ΐ(ѿ
ῤ ḱ ΐ̃ḱ ԅῤ Ҭѿҩ ῤ

̆ ҩ ԅȂ OracleҌẠ
ᴋᵥ ҩ ҉Ạḱ ̆ Ӈ ҉
ⱴ ԅȂ 

ÅDB_BLOCK_CHECKINGӈⱵ 



DB_BLOCK_CHECKING 

Å ῤ Ҭ ḱ ̆ ԊⱵ
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DB_BLOCK_CHECKING 

ԍ Ҭ ̆ ҩ
Ҭ ̆ ORA- 00600  
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REDO

 

 

ORA-600  

 



DB_BLOCK_CHECKING 

REDO 
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DB_BLOCK_CHECKING 

REDO 
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