
'DB6A8 87B?OF88 FD4A74>F89: E8EF5@AO9 
CB4EB4
'DB6A8 87B?OF88 FD4A74>F89 CD54EF46?ONF EB5B9 B4AB 87 A485B?55 DGA44@5AF4?LAOE CBAOF89 6 E8EF5@4E 547 
44AAOE, 6EFD5G4NM55EO CD4>F8G5E>8 6B 6E5E D5EGDE4E CB 5474@ 44AAOE 8 4DE8F5>FGD5. �4A4>B CB65DEABEFAB5 
74CB@8A4A85 F45?8F GDB6A59 87B?OF88 557 CBA8@4A8O ?564M8E 6 8E BEAB65 @5E4A87@B6 @B65F CD865EF8 > 
CDB5?5@4@ 6 D45BF5 C4D4??5?LAOE E8EF5@.



�BA<@4A<5 A4 BEAB65 DGA44@5AF4?LAOE 
CD<AF<CB6
� 44AAB@ 4A4?875 8ECB?L7G5FEO CB4EB4, BEAB64AAO9 A4 DGA44@5AF4?LAOE CD8AF8C4E, 4?O CBA8@4A8O 
87B?OF88 FD4A74>F89. �@5EFB 74CB@8A4A8O GDB6A59 87B?OF88 8 8E E6B9EF6, MFBF E8EF5@4F8G5E>89 @5FB4 
8EE?54G5F, >4> FD4A74>F88 D45BF4NF 6 EB6D5@5AAOE RDBMS, 87GG45F 6B7A8>4NM85 6 D57G?LF4F5 4AB@4?88 
C4D4??5?87@4 8 6O6B48F 74D4AF88, CD54BEF46?O5@O5 >464O@ GDB6A5@ 87B?OF88.

-FBF CB4EB4 4B>474? E6BN MDD5>F86ABEFL, CBE>B?L>G CBA8@4A85 BEAB6AOE CD8G8A >464B9 4AB@4?88 
5EF5EF65AAO@ B5D47B@ CB>47O645F, CBG5@G BCD545?5AAO5 GDB6A8 87B?OF88 CD54BF6D4M4NF BCD545?5AAO5 
CDB5?5@O. �E5EFBDBAA55 CBA8@4A85 GEFD4AO5F A5B5EB48@BEFL 74CB@8A4A8O 45EFD4>FAOE F45?8F ED46A5A8O.
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��£� ¥�� ¥£� ���«��
&D4A74>F88 B55EC5G864NF 74D4AF88 ACID (4FB@4DABEFL, EB7?4EB64AABEFL, 87B?8DB64AABEFL, 4B?7B65GABEFL) 
4?O 7DGCC BC5D4F89 547O 44AAOE. � >BAF5>EF5 GDB6A59 87B?OF88 >D8F8G5E>8 646AO@ B6844A85@ O6?O5FEO 
E5@4AF8>4 CBE?54B64F5?LAB7B 6OCB?A5A8O: D47D45BFG8>8 B6844NF, GFB FD4A74>F88 5G4GF 65EF8 E55O F4>, >4> 
5E?8 5O BA8 6OCB?AO?8EL CBE?54B64F5?LAB, 557 6@5L4F5?LEF64 EB EFBDBAO C4D4??5?LAOE FD4A74>F89.

�4EFBOM55 CBE?54B64F5?LAB5 6OCB?A5A85 B55EC5G864?B 5O EFDB789 CBDO4B>: A5 4BCGE>4?BEL 5O C5D5>DOF85 
FD4A74>F89, >4644O FD4A74>F8O 7465DL4?4EL 5O CB?ABEFLN, CD5645 G5@ A4G8A4?4EL E?54GNM4O.
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$54?LABEFL: >B@CDB@8EE 
@564G CDB876B48F5?LABEFLN 
8 FD55B64A8O@8
� FB 6D5@O >4> A5>BFBDO5 547O 44AAOE D54?87GNF 8EF8AAGN 
87B?OF8N SERIALIZABLE (PostgreSQL, SQL Server, CockroachDB), 4DG785 
84GF A4 >B@CDB@8EE, D54?87GO 5B?55 E?45O5 74D4AF88 CB4 F5@ 65 
A4764A85@ (Oracle 8ECB?L7G5F 87B?OF8N @B@5AF4?LAOE EA8@>B6, 4 A5 
8EF8AAGN E5D84?87G5@BEFL). �BE?54B64F5?LAB5 6OCB?A5A85 
B>47O645FEO E?8L>B@ B7D4A8G864NM8@ 4?O FD55B64A89 > 
CDB876B48F5?LABEF8, BEB55AAB CD8 4?8F5?LAOE FD4A74>F8OE.

%B6D5@5AAO5 547O 44AAOE CB76B?ONF 6OCB?AOFL FD4A74>F88 
C4D4??5?LAB 4?O 4BEF865A8O CD85@?5@B9 CDB876B48F5?LABEF8, 
CD8A8@4O 6 >4G5EF65 >B@CDB@8EE4 E?GG49AO5 4AB@4?88 
EB7?4EB64AABEF8. -FB CDBF86BD5G85 @564G CDB876B48F5?LABEFLN 8 
>BDD5>FABEFLN EB7445F EC5>FD GDB6A59 87B?OF88, 745 >464O9 GDB65AL 
CD54EF46?O5F EB5B9 BCD545?5AAO9 54?4AE @564G 74D4AF8O@8 
EB7?4EB64AABEF8 8 MDD5>F86ABEFLN 6OCB?A5A8O.



�D4F>89 ECD46BGA8>: GDB6A8 87B?OF88 8 
CD54BF6D4M5A85 4AB@4?89
�D5645 G5@ G7?G58FLEO 6 >464O9 GDB65AL, 6BF F45?8F4, > >BFBDB9 6O @B65F5 B5D4M4FLEO CB @5D5 87GG5A8O 
45F4?59:

'DB65AL 87B?OF88 �DO7AB5 
GF5A85

�5CB6FBDO5
@B5 GF5A85

$4AFB@AB5 
GF5A85

�BF5DO 
B5AB6?5A8O
*

%@5M5A85 
74C8E8

�574D8>E8DB64AAB5 
GF5A85

o o o o o

�4D8>E8DB64AAB5 
GF5A85

' o o o o

�B6FBDO5@B5 GF5A85 ' ' o ** 64DL<DG5FEO
***

o

%5D84?87G5@B5 ' ' ' **** ' **** ' ****

* �D54BF6D4M5A85 CBF5DOAAOE B5AB6?5A89 7468E8F BF D54?874F88 547O 44AAOE
** �5>BFBDO5 547O 44AAOE, F4>85 >4> PostgreSQL, CD54BF6D4M4NF D4AFB@AO5 GF5A8O 4465 CD8 CB6FBDO5@B@ 
GF5A88
*** PostgreSQL 4BCGE>45F CBF5DN B5AB6?5A89 CD8 CB6FBDO5@B@ GF5A88, MySQL CD54BF6D4M45F 8E
**** «SERIALIZABLE» Oracle A5 CD54BF6D4M45F E4687 74C8E8; A5>BFBDO5 547O 44AAOE NoSQL 6BB5M5 A5 
CD54?474NF A4EFBOMGN SERIALIZABLE



�@>7@5AA86=>5 ?CB5L5AB685 G5@57 C@>6=8 
87>?OF88

Read Uncommitted
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Read Committed
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Repeatable Read

!�������������¨

Serializable

�����µ ����µ¤�µ



�574D8>E8DB64AAB5 GF5A85: @4>E8@4?LA4O 
E>BDBEFL, @8A8@4?LA4O 557BC4EABEFL
&5?L: �B58FLEO @4>E8@4?LAB9 CDB876B48F5?LABEF8, BF>4746L8EL BF ?N5OE 74D4AF89 87B?OF88.

 5L5A85: �G5684AB, GFB 5E?8 @O BF>465@EO BF ?N5B9 87B?OF88, FB A4>?44AO5 D4EEB4O A4 FD4A74>F88 5G4GF 
AG?56O@8. &D4A74>F88 6E5744 5G4GF 6845FL ?N5O5 87@5A5A8O, 6A5E5AAO5 4DG78@8 FD4A74>F8O@8, A57468E8@B 
BF FB7B, 5O?8 ?8 BA8 74D8>E8DB64AO 8?8 BF@5A5AO, 8 CBDO4B> CDBE@BFD4 7A4G5A89 A5 74D4AF8DG5FEO.

�B@CDB@8EE: 7DO7=>5 GF5=85 4 GF5A85 44AAOE, >BFBDO5 @B7GF 5OFL BF>4G5AO. -FB B7A4G45F, GFB 6O @B65F5 
CD8A8@4FL 587A5E-D5L5A8O A4 BEAB65 44AAOE, >BFBDO5 A4 E4@B@ 45?5 A8>B744 A5 EGM5EF6B64?8 6 
74D8>E8DB64AAB@ EBEFBOA88.

 54?LAO9 CD8@5D: � D54?LABEF8 5EFL @AB7B E?GG456, >B744 MFB CD85@?5@B: A4CD8@5D, A5>BFBDO5 @5FD8>8, 
>BFBDO5 4B?6AO 5OFL CD85?878F5?LAO@8 8?8 87@5AG86O@8, F4>85 >4> >B?8G5EF6B ?49>B6 6 EBF84?LAOE E5FOE 
8?8 >B?8G5EF6B CBE5F8F5?59 6 D54?LAB@ 6D5@5A8 8 F. 4.

�D8@5G4A8O CB D54?874F88: �5 6E5 �� CB445D6864NF MFG DGA>F8N; PostgreSQL BD8F84?LAB CB445D68645F 
55, AB A4 CD4>F8>5 B5D454FO645F F4> 65, >4> Read Committed.



Read Committed: E>DOF85 =5D8>E8D>64==OE 
87<5=5=89
&5?L: D5L8FL CDB5?5@G 7DO7AB7B GF5A8O, EBED4A86 EBDBLGN CDB876B48F5?LABEFL.

 5L5A85: E>DOFL 6E5 87@5A5A8O, 6A5E5AAO5 FD4A74>F859, 4B 8E D8>E4F88. -FB CB76B?O5F 875564FL «7DO7AOE» 
GF5A89, F. 5. 87@5A5A8O, >BFBDO5 CBF5AF84?LAB @B7GF 5OFL BF@5A5AO, A5 684AO 4DG78@ FD4A74>F8O@ 4B F5E CBD, 
CB>4 MF8 87@5A5A8O A5 5G4GF 74D8>E8DB64AO. �EFL 464 ECBEB54 D54?87B64FL MFG 74D4AF8N:

�EFBD8G5E>8 (>4> 6 EF4DOE 65DE8OE PostgreSQL 8?8 A5>BFBDOE F5>GM8E >BAD87GD4F8OE MySQL/MariaDB) MFB 
4BEF874?BEL CGF5@ GEF4AB6>8 8 EAOF8O 5?B>8DB6B> GF5A8O 8 74C8E8 A4 EFDB>8. �?B>8DB6>8 74C8E8 
GEF4A46?864NFEO A4 EFDB>8 A4 6D5@O FD4A74>F88, 4 5?B>8DB6>8 GF5A8O GEF4A46?864NFEO FB?L>B A4 6D5@O 
BC5D4F88 GF5A8O (GFB5O 74D4AF8DB64FL 5?B>8DB6>G, 5E?8 GEF4AB6?5A4 5?B>8DB6>4 74C8E8).

�B?LL8AEF6B EB6D5@5AAOE E8EF5@ 8ECB?L7GNF MVCC (@AB7B65DE8BAAO9 >BAFDB?L C4D4??5?87@4). �4644O 
FD4A74>F8O A4G8A45FEO EB EA8@>4 547O 44AAOE A4 @B@5AF 55 74CGE>4, AB 4?O >464B9 BC5D4F88 EA8@B> 
B5AB6?O5FEO: 8ECB?L7G5FEO EA8@B> 87 CBE?54A59 74D8>E8DB64AAB9 FD4A74>F88.

�B@CDB@8EE: �5?>6F>@<<>5 GF5=<5 4 B48A 8 FBF 65 74CDBE @B65F 6B76D4M4FL D47AO5 7A4G5A8O 6 D4@>4E 
B4AB9 FD4A74>F88.

�D8@5D: %F5A4D89 5DBA8DB64A8O BF5?O: FD4A74>F8O A EG8FO645F room_price = $100 8 BFB5D4645F MFB 
7A4G5A85 >?85AFG. �B 6D5@O 74CB?A5A8O DBD@O FD4A74>F8O B B5AB6?O5F F5AG 4B $150 8 D8>E8DG5F 
87@5A5A8O. �B744 FD4A74>F8O A 7465DL45F 5DBA8DB64A85, BA4 EG8FO645F B5AB6?5AAGN F5AG $150. �?85AF 
CB?GG45F EG5F A4 $150 74 AB@5D, EFB8@BEFL >BFBDB7B 5O?4 G>474A4 >4> $100, GFB CD86B48F > A4DGL5A8N 
587A5E-?B78>8.

�D8@5G4A8O CB D54?874F88: -FB 7BD474B ?GGL5, G5@ Read Uncommitted, 8 D4>F8G5E>8 O6?O5FEO GDB6A5@ 
87B?OF88 CB G@B?G4A8N 6 PostgreSQL. %GM5EF6G5F @AB7B E?GG456, >B744 6OL5GCB@OAGFO5 Dirty Reads 
A5CD85@?5@O, AB Non-repeatable Reads 4BCGEF8@O. �4CD8@5D, 6 M?5>FDBAAB9 >B@@5DF88 @O EBF8@, GFB5O 
>?85AFO 6845?8 FB?L>B CB4F65D645AAO5 CDB4G>FO, 8?8 @O A5 EBF8@ BFCD46?OFL M?5>FDBAAO5 C8EL@4 A4 44D5E, 
>BFBDO9 87@5AO5FEO 4DG7B9 FD4A74>F859, AB @B65F 5OFL BF@5A5A.



�B6FBDO5@B5 GF5A85: EB7?4EB64AAO5 
@B@5AF4?LAO5 EA8@>8 6 D4@>4E FD4A74>F89
&5?L: B55EC5G8FL, GFB5O 7A4G5A8O EFDB> 6B76D4M4?8 B4AB 8 FB 65 7A4G5A85 A57468E8@B BF FB7B, >4>85 4DG785 
FD4A74>F88 @B7GF 5OFL CB4F65D645AO 6 FB 65 6D5@O.

$5L5=<5: 6 MFB@ E?GG45 CDB5?5@4 A5CB6FBD8@OE GF5A89 E@O7G45FEO, CBE>B?L>G 6 F5G5A85 6E59 FD4A74>F88 
5G45F 8ECB?L7B64FLEO B4AB 8 FB 65 7A4G5A85 F5AO AB@5D4. %B65DL5AAB ?B78GAB, GFB F4>B9 GDB65AL 87B?OF88 
A47O645FEO ?>6F>@O5<O< GF5=<5<.

�COFL 65, MFB @B6AB D54?87B64FL 46G@O ECBEB54@8:

BCOFL 65, GEF4D56L89 ECBEB5 4 8ECB?L7B64A85 5?B>8DB6B>: GEF4AB6>4 5?B>8DB6B> A4 GF5A85 8?8 74C8EL A4 
6D5@O FD4A74>F88. -FB 74D4AF8DG5F, GFB 5E?8 7A4G5A85 87@5AO5FEO, FB 4DG785 FD4A74>F88 G684OF 57B FB?L>B 
CBE?5 D8>E4F88/BF>4F4.

8ECB?L7B64A85 MVCC: FD4A74>F88 EBED4AONF B48A 8 FBF 65 EA8@B> A4 CDBFO65A88 6E59 FD4A74>F88, AB BA8 
BEF4NFEO D8>E8DB64AAO@8 8 A5 B5AB6?ONFEO CD8 >464B9 BC5D4F88, >4> 6 Read Committed.



�><?@><<AAO Repeatable Read
�B@CDB@8EEO: %BFO Repeatable Read CD54BF6D4M45F 7DO7AO5 GF5A8O 8 A5CB6FBD8@O5 GF5A8O, BA 6E5 65 
4BCGE>45F A5E>B?L>B 4AB@4?89:

�BF5DOAAO5 B5AB6?5A8O: �AF5D5EAB BF@5F8FL, GFB PostgreSQL 8ECB?L7G5F G8EFO9 MVCC 4?O MFB7B GDB6AO 
87B?OF88, 6 FB 6D5@O >4> MySQL 8ECB?L7G5F >B@58A4F8N MVCC 8 5?B>8DB6B>. �BMFB@G PostgreSQL 4BCGE>45F 
CBF5DOAAO5 B5AB6?5A8O (A4DGL4O EF4A44DF), 4 MySQL 4 A5F. -FB B48A 87 CD8@5DB6, >B744 7D4A8F4 @564G 
GDB6AO@8 87B?OF88 FD4A74>F89 EF4AB68FEO D47@OFB9, 4 D54?874F88 BF?8G4NFEO BF EF4A44DF4.

�D8@5D CBF5DOAAB7B B5AB6?5A8O: 465 C4D4??5?LAO5 FD4A74>F88 EG8FO64NF B5M89 54?4AE 54A>B6E>B7B 
EG5F4 6 D47@5D5 1000 4B??4DB6. "D4A74>F8O A 6OG8E?O5F 45CB78F: 1000 4B??4DB6 + 200 4B??4DB6 = 1200 
4B??4DB6. "D4A74>F8O B 6OCB?AO5F FBF 65 D4EG5F: 1000 4B??4DB6 + 200 4B??4DB6 = 1200 4B??4DB6. 
�BE?54AOO 74D8>E8DB64AA4O FD4A74>F8O C5D574C8EO645F C5D6GN, 6 D57G?LF4F5 G57B B>BAG4F5?LAO9 
54?4AE EBEF46?O5F 1200 4B??4DB6 6@5EFB CD468?LAOE 1400 4B??4DB6. �48A 45CB78F D4>F8G5E>8 CBF5DOA.

�D8@5G4A85: MFB7B A5 CDB87BL?B 5O, 5E?8 5O EG5F 5O? B5AB6?5A B4A8@ BC5D4FBDB@, CBE>B?L>G 6E5 
BC5D4F88 6 5B?LL8AEF65 547 44AAOE O6?ONFEO 4FB@4DAO@8 (A4CD8@5D, UPDATE accounts SET balance 
= balance + 200 WHERE id = 1;), AB 5E?8 54?4AE EG8FO645FEO, 4 74F5@ B5AB6?O5FEO 6 46GE BC5D4F8OE, FB 
MFB 5G45F CDB5?5@B9.

$4AFB@AB5 GF5A85: MF4 CDB5?5@4 E6O74A4 E 74CDBE4@8 CB 484C47BAG. �E?8 @O 74CGEF8@ 74CDBE F8C4 SELECT * 
FROM accounts WHERE balance > 0 A5E>B?L>B D47 6B 6D5@O FD4A74>F88, A8 5?B>8DB6>8, A8 MVCC A5 CB@B7GF 
A4@ CB?GG8FL B48A4>B6O9 D57G?LF4F, CBE>B?L>G EFDB>8, G4B6?5F6BDONM85 MFB@G >D8F5D8N, @B7GF 5OFL 
4B546?5AO 8?8 G44?5AO 4DG78@8 FD4A74>F8O@8.

%@5M5A85 74C8E8: -FB CDB8EEB48F, >B744 465 FD4A74>F88 G8F4NF C5D5E5>4NM85EO A45BDO 44AAOE, CD8A8@4NF 
D5L5A8O A4 BEAB65 CDBG8F4AAB7B, 4 74F5@ 74C8EO64NF 6 A5C5D5E5>4NM85EO A45BDO 44AAOE, AB 74C8E8 
A4DGL4NF B7D4A8G5A85, >BFBDB5 4B?6AB EB5?N44FLEO 6 B5B8E A45BD4E.

�D8@5D A5E8AEDBAAB9 74C8E8: !8EF5@4 456GDEF6 FD55G5F, GFB5O 6 ?N5B5 6D5@O 456GD8? CB >D49A59 @5D5 
B48A 6D4G. �65 B4AB6D5@5AAO5 FD4A74>F88 EG8FO64NF F5>GM55 EBEFBOA85 (2 6D4G4 A4 456GDEF65). �4 
BEAB65 MFB9 8ADBD@4F88 >4644O FD4A74>F8O D47D5L45F EBBF65FEF6GNM5@G 6D4GG G9F8 E 456GDEF64. 
 57G?LF4F: A4 456GDEF65 A5 BEF45FEO A8 B4AB7B 6D4G4, GFB A4DGL45F 587A5E-B7D4A8G5A85.

�D8@5G4A8O CB D54?874F88: "4>8@ B5D47B@, D5L5A85@ 745EL O6?O5FEO 8ECB?L7B64A85 5?B>8DB6B> (E 
CB@BMLN G57B-FB 6DB45 SELECT FOR UPDATE 4?O E@O7G5A8O CBF5D8 B5AB6?5A89 8?8 5?B>8DB6>8 4DG7B9 
EC5F84?LAB9 F45?8FO 5?B>8DB6B> 8?8 8ECB?L7B64A8O >BAEG?LF4F86AOE 5?B>8DB6B> 4?O E@O7G5A8O D4AFB@AOE 
GF5A89 8 D47ABDB4ABEF8 74C8E59). � >4G5EF65 4?LF5DA4F86O @O @B65@ 8ECB?L7B64FL E4@O9 EFDB789 GDB65AL 
87B?OF88, >BFBDO9 @O D4EE@BFD8@ A865.



Serializable: >>>=G4F5?L=>5 
D5L5=<5
&5?L: B55EC5G8FL 6OCB?A5A85 FD4A74>F89 F4>, >4> 5E?8 5O BA8 
6OCB?AO?8EL B4A4 74 4DG7B9 6 CBE?54B64F5?LAB@ CBDO4>5.

$5L5=<5: >4> B5EG644?BEL 6OL5, B>BAG4F5?LAO@ D5L5A85@ 6E5E MF8E 
4AB@4?89 O6?O5FEO B55EC5G5A85 6OCB?A5A8O FD4A74>F89 F4>, >4> 5E?8 
5O BA8 6OCB?AO?8EL B4A4 74 4DG7B9 6 CBE?54B64F5?LAB@ CBDO4>5. 
�@5AAB MFB B55M45F 87B?OF8O Serializable 4 BA4 CD54BF6D4M45F 6E5 
4AB@4?88, 6>?NG4O D4AFB@AO5 GF5A8O, E4687 74C8E8 8 ?N5O5 4DG785 
A4DGL5A8O EB7?4EB64AABEF8, >BFBDO5 @B7GF 6B7A8>AGFL CD8 
B4AB6D5@5AAB@ 6OCB?A5A88.

�B 745EL 45?B EF4AB68FEO 8AF5D5EAO@ 8 CBF5AF84?LAB 74CGF4AAO@: A5 
6E5 547O 44AAOE, CD54?474NM85 GDB65AL 87B?OF88 «SERIALIZABLE», 
A4 E4@B@ 45?5 B55EC5G864NF 8EF8AAGN E5D84?87G5@GN 87B?OF8N.



�¤¥�  °� £������«�� ¤�£�����¦��¡¤¥�
�EF8AAO5 D54?874F88 E5D84?87G5@BEF8:

%B6D5@5AAO5 547O 44AAOE D54?87GNF E5D84?87G5@GN 87B?OF8N G@AO@8 ECBEB54@8, >BFBDO5 CB76B?ONF 
875564FL EA865A8O CDB876B48F5?LABEF8 CD8 D4>F8G5E>B@ CBE?54B64F5?LAB@ 6OCB?A5A88:

PostgreSQL (ē.ċ+)

�ECB?L7G5F Serializable 
Snapshot Isolation (SSI), 
BCF8@8EF8GAO9 CB4EB4, 
>BFBDO9 CB76B?O5F 
FD4A74>F8O@ CDBEB48FL 557 
5?B>8DB6>8, AB BFE?568645F 
7468E8@BEF8 @564G 
FD4A74>F8O@8. �E?8 BA 
B5A4DG68645F C4FF5DA, 
>BFBDO9 @B65F CD865EF8 > 
4AB@4?88 E5D84?874F88, BA 
CD5DO645F B4AG 87 
FD4A74>F89. -FB GD576OG49AB 
MDD5>F86AB 4 G4EFB FB?L>B A4 
10-30% @54?5AA55, G5@ Read 
Committed 4?O F8C8GAOE 
D45BG8E A47DG7B>.

SQL Server � MySQL 
InnoDB

�ECB?L7GNF 5B?55 
FD448F8BAAO9 CB4EB4, 
8ECB?L7GO 5?B>8DB6>G 
484C47BA4 8 5?B>8DB6>G 
E?54GNM57B >?NG4 
EBBF65FEF65AAB. �D8 
6OCB?A5A88 >B@4A4O SELECT * 
FROM accounts WHERE balance 
> 1000 BA8 5?B>8DGNF A5 
FB?L>B EGM5EF6GNM85 EFDB>8, 
AB 8 «CDB@56GF>8» @564G 
EFDB>4@8, GFB5O 
CD54BF6D4F8FL CBO6?5A85 
D4AFB@B6. -FB D45BF45F, AB 
@B65F CD865EF8 > 
7A4G8F5?LAB9 5?B>8DB6>5.

CockroachDB � 
FoundationDB

�O?8 D47D45BF4AO E AG?O E 
E5D84?87G5@O@ GDB6A5@ 
87B?OF88 6 >4G5EF65 
BEAB6AB7B, 8ECB?L7GO 
D4ECD545?5AAO5 65DE88 
BCF8@8EF8GAB7B GCD46?5A8O 
C4D4??5?87@B@.



�¤��»ª� �� Oracle
�46AB5 CD8@5G4A85 CB D54?874F88: 'DB65AL 87B?OF88 SERIALIZABLE Oracle A5 B55EC5G8645F 8EF8AAOE 
74D4AF89 E5D84?87G5@BEF8. �A D54?87G5F 87B?OF8N @B@5AF4?LAOE EA8@>B6, >BFBD4O CD54BF6D4M45F 
5B?LL8AEF6B 4AB@4?89, AB BEF45FEO GO768@B9 4?O EF5A4D856 Write Skew. -FB D47?8G85 6 D54?874F88 
CB4G5D>8645F 646ABEFL CBA8@4A8O D54?874F88 GDB6A59 87B?OF88, EC5F8D8GAOE 4?O 547 44AAOE.

�B@CDB@8EEO:

Serializable ����¥ ¤�°¤�, �¡���:

' 64E 5EFL E?B6AO5 587A5E-8A64D84AFO, BE64FO64NM85 A5E>B?L>B EFDB> (>4> 6 CD8@5D5 E 456GDAO@8 
6D4G4@8)

�D468?LABEFL 646A55 CDB876B48F5?LABEF8

�O EBF8F5 GCDBEF8FL D4EEG645A8O B C4D4??5?LAB@ CB6545A88

%� ��¡ ¶¥¡ ¤¡¢£¼�� ¡ ¤  ��¡¥¡£°�� ����£�����:

%A865A85 CDBCGE>AB9 ECBEB5ABEF8 (7468E8F BF D54?874F88)

'65?8G5A85 G8E?4 CD5DO64A89 FD4A74>F89, FD55GNM8E CB6FBDAB9 CBCOF>8

�B7@B6ABEFL ?B6AOE ED454FO64A89, >B744 FD4A74>F88 CD5DO64NFEO 557 A5B5EB48@BEF8



�D4>F8G5E>4O EFDG>FGD4 4?O CBA8@4A8O 
GDB6A59 87B?OF88
%8EF5@4F8G5E>4O >BAF5CFG4?LA4O EFDG>FGD4 4?O 4A4?874 GDB6A59 87B?OF88 8 8E >B@CDB@8EEB6:

01

�CD545?8F5 CDB5?5@O

�4GA8F5 E CBA8@4A8O >BA>D5FAOE 4AB@4?89 
C4D4??5?87@4

02

%BCBEF46LF5 D5L5A8O

%6O68F5 >464O9 GDB65AL 87B?OF88 E 
CD54BF6D4M45@O@8 CDB5?5@4@8

03

�F5A8F5 >B@CDB@8EEO

�765ELF5 CDB876B48F5?LABEFL CDBF86 74D4AF89 
EB7?4EB64AABEF8

04

�O55D8F5 CB4EB4OM89 GDB65AL

�D8@8F5 D5L5A85 A4 BEAB65 FD55B64A89 CD8?B65A8O



�4GA8F5 E CDB5?5@, 4 A5 E GDB6A59

1 �DO7AB5 GF5A85

GB5=85 44==OE, >>B>@O5 <>7CB 5OBL >B<5=5=O

2 �5CB6FBDO5@B5 GF5A85

>48= 8 B>B 65 74?@>A 6>76@4M45B @47=O5 7=4G5=8O 6 @4<>4E >4=>9 B@4=74>F88

3 $4AFB@AB5 GF5A85

74?@>AO ?> 484?47>=C 6>76@4M4NB @47=O5 =45>@O AB@>> 6 @4<>4E >4=>9 B@4=74>F88

4 �BF5DO B5AB6?5A8O

>4=>6@5<5==O5 87<5=5=8O ?5@574?8AO64NB 4@C7 4@C74

5 %@5M5A85 74C8E8

B@4=74>F88 =4@CL4NB >7@4=8G5=8O ?@8 74?8A8 6 =5 A6O74==O5 =45>@O 44==OE



�4F5@ EBCBEF46LF5 CDB5?5@O E D5L5A8O@8

'F5A85 A5 74D8>E8DB64AAOE 44AAOE

4BCGE>45F 6E5 CDB5?5@O (8ECB?L7G9F5 FB?L>B 4?O 
CD85?878F5?LAOE 44AAOE)

'F5A85 74D8>E8DB64AAOE 44AAOE

CD54BF6D4M45F 7DO7AB5 GF5A85 (EBDBL89 64D84AF 
CB G@B?G4A8N 4?O 5B?LL8AEF64 CD8?B65A89)

�B6FBDO5@B5 GF5A85

CD54BF6D4M45F 7DO7AO5 + A5CB6FBDONM85EO 
GF5A8O (EBDBLB CB4EB48F 4?O BFG5FB6, 
6OG8E?5A89)

%5D84?87G5@B5

CD54BF6D4M45F 6E5 CDB5?5@O (8ECB?L7G9F5 4?O 
>D8F8G5E>8 646AB9 587A5E-?B78>8)



&£��¥�ª�¤��¼ ¤¥£¦�¥¦£� ¢£� ¼¥�¼ £�¬� ��

$�ª �¥� ¤ Read Committed

MFB BCF8@4?LAO9 64D84AF 4?O 5B?LL8AEF64 
CD8?B65A89

&�£����¥�  � &¡�¥¡£¼��¡� ª¥� ��

5E?8 64@ AG6AO EB7?4EB64AAO5 6OG8E?5A8O 6 
D4@>4E B4AB9 FD4A74>F88

�¤¢¡�¯�¦�¥� (�£�����¦��¡�

FB?L>B 6 FB@ E?GG45, 5E?8 MFB FD55G5F 587A5E-
?B78>4 8 6O @B65F5 B5D45BF4FL CB6FBDAO5 
CBCOF>8

$��¡���  � �¤¢¡�¯�¦�¥� .¥� �� ��� 
¨��¤�«��

5E?8 64@ A5 FD55G5FEO 7DO7AB5 GF5A85 4?O 
CB6OL5A8O CDB876B48F5?LABEF8



�ECB@B74F5?LAO5 ED54EF64 4?O C4@OF8

�D8@5DO 4?O 74CB@8A4A8O

�ECB@A8F5 CD8@5D E 5DBA8DB64A85@ BF5?O 4?O 
A5CB6FBDO5@B7B GF5A8O

�ECB@A8F5 CD8@5D E 54A>B6E>8@ EG5FB@ 4?O 
GFD4G5AAOE B5AB6?5A89

�ECB@A8F5 CD8@5D E 456GDAO@ 6D4GB@ 4?O 
8E>465A8O 74C8E8

�B@A8F5: «5B?LL5 87B?OF88 = @5ALL5 4AB@4?89 
= 5B?55 A87>4O CDB876B48F5?LABEFL»

�?NG56B5 CD468?B

�46=>5 74<5G4=85: �5F4?8 D54?874F88, 
EC5F8D8GAO5 4?O 547 44AAOE, G4EFB 8@5NF 
CD8BD8F5F A44 F5BD5F8G5E>8@8 EF4A44DF4@8. 
�B6FBDO5@B5 GF5A85 6 PostgreSQL 4BCGE>45F 
CBF5DN B5AB6?5A89, 4 D54?874F8O MySQL 
CD54BF6D4M45F 8E. «Serializable» 6 Oracle A5 
B55EC5G8645F 8EF8AAGN E5D84?87G5@BEFL. -F8 
D47?8G8O 6 D54?874F88 8@5NF 7A4G8F5?LAO5 
CBE?54EF68O 4?O CDB876B4EF64, 6OEB4OM85 74 
D4@>8 F5BD5F8G5E>8E EC5F8D8>4F89.


