
System Design: CBG5@G A5?L7O 6E5 8 ED47G 
(CAP 8 PACELC)



�><?@><8AAO 6 B5E=8G5A>>< 48749=5
�N5B5 F5EA8G5E>B5 D5L5A85 6>?NG45F 6 E55O DO4 GE?B6ABEF59 8 >B@CDB@8EEB6, >BFBDO5 646AB CBA8@4FL 
E4@8@ 8 G@5FL 4BABE8FL 4B >B@4A4O 8 @5A546@5AF4.

�B6BDO B 48749A5 E8EF5@, B5OGAB B5EG644NF F4>85 D4>FBDO, >4> EFB8@BEFL D47D45BF>8 8 CB445D6>8, 
BF>47BGEFB9G86BEFL, 4BEFGCABEFL, @4ELF458DG5@BEFL 8 4DG785.

�4> A5FDG4AB 4B7444FLEO, BG5AL E?B6AB, 4 8AB744 8 6B6E5 A56B7@B6AB, 4B58FLEO 6E5E MF8E GE?B689 
B4AB6D5@5AAB.

%B5EF65AAB, CAP-F5>D5<4 8 5U D4EL8D5A85 PACELC 4 MFB CDBEFB9 8 A47?O4AO9 CD8@5D F4>B7B >B@CDB@8EE4.



CAP F5>D5<4
�5D4F8@EO > BCD545?5A8N 87 �8>8C5488.

CAP-F5BD5@4 (F4>65 8765EFA4 >4> F5BD5@4 �DNMD4) 4 M6D8EF8G5E>B5 GF65D645A85 B FB@, GFB 6 ?N5B9 
D54?874F88 D4ECD545?UAAOE 6OG8E?5A89 6B7@B6AB B55EC5G8FL A5 5B?55 46GE 87 FDUE E?54GNM8E E6B9EF6:

%B7?4EB64AABEFL 44AAOE (consistency) 4 6B 6E5E 6OG8E?8F5?LAOE G7?4E 6 B48A 8 FBF 65 @B@5AF 6D5@5A8 
44AAO5 A5 CDBF86BD5G4F 4DG7 4DG7G.

�BEFGCABEFL (availability) 4 ?N5B9 74CDBE > D4ECD545?UAAB9 E8EF5@5 7465DL45FEO BF>?8>B@, B4A4>B 557 
74D4AF88, GFB BF65FO 6E5E G7?B6 EB6C444NF.

'EFB=G<6BEFL > DD47@5AF4F<< (partition tolerance) 4 D4EM5C?5A85 D4ECD545?UAAB9 E8EF5@O A4 A5E>B?L>B 
87B?8DB64AAOE E5>F89 A5 CD86B48F > A5>BDD5>FABEF8 BF>?8>4 BF >464B9 87 A8E.



�BCDBEO CBE?5 BCD545?5A8O
�4 @B9 677?O4, CBE?5 F4>B7B BCD545?5A8O G ABD@4?LAB7B G5?B65>4 6B7A8>45F FB?L>B 5B?LL5 6BCDBEB6:

�BG5@G FB?L>B 464 87 FDUE? � CBG5@G 
A5?L7O 6EU ED47G?

� GFB 7A4G8F "EB7?4EB64AABEFL"? -FB >4> 
6 ACID?

'FB F4>B5 "D4745?5A85 E5F8"? -FB F8C4 
8AF5DA5F BF64?8?EO?

�4> D47D45BFG8>G CBAOFL, GFB 646A55: 
C, A 8?8 P? �EFL >4>85-FB EB65FO?

�4649F5 CBCDB5G5@ D47B5D4FLEO.

CAP-F5BD5@G G4EFB A5CD468?LAB FD4>FGNF >4> FD55B64A85 6E5744 BF>47O64FLEO BF B4AB9 87 FDUE 
74D4AF89. �4 E4@B@ 45?5 6O5BD @564G EB7?4EB64AABEFLN 8 4BEFGCABEFLN 6EF4UF F>?L>> 6 E?GG45 
E5F56>7> D4745?5=8O 8?8 E5>O.



'F> MF> >7=4G45F =4 ?@4>F8>5?



CP E<EF5@O: E<?LA4O 
EB7?4EB64AABEFL
�E?8 E8EF5@4 CP (E8?LA4O EB7?4EB64AABEFL / Strong Consistency), FB 6 
E?GG45 BL85B> E5F8 6O 6O58D45F5 EB7?4EB64AABEFL 44AAOE. �E?8 
B4A4 87 46GE AB4 GC4?4, FB G4EFL CB?L7B64F5?59 @B65F A5 4BEFGG4FLEO 
4B 64L57B CD8?B65A8O 4 74FB F5?BEFABEFL 44AAOE A5 A4DGL8FEO.

�B4 F5?>EF=>EFLN 44==OE 745EL CBA8@45FEO E?54GNM55: 5E?8 6O 
74C8E4?8 GFB-FB 6 547G, FB 8@5AAB MFB 8 5G45F F4@ ED4A8FLEO. �B?55 
FB7B, CBE?5 6BEEF4AB6?5A8O E5F8 A5 6B7A8>A5F >BAD?8>FB6 6 
44AAOE 4 A4CD8@5D, A5 CB?GG8FEO F4>, GFB A4 B4AB9 AB45 G 
4>>4GAF4 54?4AE 100, 4 A4 4DG7B9 4 200.



AP E<EF5<O: 6OE>>4O 4>EFG?=>EFL
�E?8 65 E8EF5@4 AP (6OEB>4O 4BEFGCABEFL / High Availability), FB 6 E?GG45 E5F56OE CDB5?5@ CD8BD8F5F BF44UFEO 
4BEFGCABEF8 4 6 GM5D5 EB7?4EB64AABEF8.

�4 CD4>F8>5 MFB B7A4G45F, GFB 6O 6A5744 E@B65F5 GFB-FB 74C8E4FL 8?8 CDBG8F4FL, AB:

CDBG8F4AAO5 44AAO5 @B7GF 5OFL GEF4D56L8@8;

74C8E4AAO5 64@8 87@5A5A8O @B7GF A5 ED47G BFB5D478FLEO 4DG78@ CB?L7B64F5?O@.

%GM5EF6G5F @AB65EF6B "E?45OE" @B45?59 EB7?4EB64AABEF8, >4644O EB E6B8@8 AN4AE4@8 4 AB @O E59G4E 8E 
D4EE@4FD864FL A5 5G45@.

�4> G65 5O?B E>474AB, 6EU MFB 8@55F E@OE? B>?L>> ?@8 =4?8G88 A5B56OE A5>56 8?8 @4745?5=89.

�B 6E5 BEF4?LAO5 @B@5AFO >B@CDB@8EE E?54G5F D4EE@4FD864FL G65 E FBG>8 7D5A8O PACELC-F5>D5<O.



PACELC
&5>D5<4 PACELC 4 MFB 5B?55 FBA>4O 8 45F4?878DB64AA4O 65DE8O F5BD5@O CAP.

�A4 GF65D6445F, GFB:

� E?GG45 E5F56>7> D4745?5=8O (Partition)

6 D4ECD545?UAAB9 E8EF5@5 A5B5EB48@B 6O58D4FL 
@564G 4>ABC?=>ABLN (Availability) 8 
A>7?4A>64==>ABLN (Consistency) 4 >4> MFB 8 
BC8E4AB 6 >?4EE8G5E>B9 F5BD5@5 CAP;

� >EF4?L=OE E?GG4OE

4 FB 5EFL >B744 E8EF5@4 D45BF45F ABD@4?LAB 8 
D4745?5A89 A5F 4 CD8EB48FEO 45?4FL 6O5BD @564G 
7445@6>>= (Latency) 8 A>7?4A>64==>ABLN 
(Consistency).

&4>B9 >B@CDB@8EE 6B7A8>45F 5EF5EF65AAO@ B5D47B@: 4?O B55EC5G5A8O GEFB9G86BEF8 > E5BO@ 8 D4745?5A8O@ 
44AAO5 8 E5D68EO D5C?8F8DGNFEO, 74G4EFGN 4 @564G 44F4-F5AFD4@8 8?8 75B7D4D8G5E>8 G44?UAAO@8 G7?4@8. 
-FB, 6 E6BN BG5D54L, CD86B48F > A5B5EB48@BEF8 6O58D4FL @564G GDB6A5@ EB7?4EB64AABEF8 8 E6O74AAB9 E MF8@ 
7445D6>B9



%8AEDBAA4O vs 4E8AEDBAA4O D5C?8>4F8O
�E?8 7B6BD8FL CDBEFO@8 E?B64@8, FB CD8 EFD5@?5A88 B55EC5G8FL A8?L=CN A>7?4A>64==>ABL E8EF5@5 
A5B5EB48@B 8ECB?L7B64FL A8=E@>==CN @5??8>4F8N, 74D4AF8DGO, GFB 6E5 D5C?8>8 EB45D64F 4>FG4?LAO5 
44AAO5.

�4CD8@5D, 5E?8 G A4E 5EFL FD8 E5D65D4, 8 A4 B48A 87 A8E CD8EB48F 74CDBE A4 G65?8G5A85 54?4AE4 
CB?L7B64F5?O A4 $100, FB:

01

44AAO5 EA4G4?4 74C8EO64NFEO A4 MFBF 
E5D65D;

02

74F5@ 4A4?B78GAO9 74CDBE BFCD46?O5FEO 
46G@ 4DG78@ D5C?8>4@;

03

E8EF5@4 4B68445FEO CB4F65D645A8O 74C8E8 
BF 6E5E FDUE G7?B6;

04

8 F>?L>> ?>E?5 MF>7> EG8F45F BC5D4F8N 
7465DLUAAB9.

-FB 5EF5EF65AAO@ B5D47B@ G65?8G8645F 7445@6>C (latency), CDBCBDF8BA4?LAB >B?8G5EF6G D5C?8>.

% 4DG7B9 EFBDBAO, 5E?8 E8EF5@4 8ECB?L7G5F 4E8AEDBAAGN D5C?8>4F8N 8 A5 4B68445FEO BF65F4 BF 4DG78E AB4, 
FB B55EC5G8FL EFDB7GN EB7?4EB64AABEFL 6 CD8AF8C5 A56B7@B6AB.

� F4>8E E?GG4OE E8EF5@4 CB445D68645F F4> A47O645@GN eventual consistency 4 FB 5EFL EB 6D5@5A5@ 6E5 
D5C?8>8 CD8EB4OF > 4>FG4?LAB@G EBEFBOA8N 8 BFD464NF CBE?54ANN 65DE8N 44AAOE.



�4>?NG5=<5
&5BD5@O CAP 8 PACELC 4 MFB 646AO5 >BAF5CF88 CD8 CDB5>F8DB64A88 D4ECD545?UAAOE E8EF5@. �A8 7444NF 
D4@>8 4?O CBA8@4A8O =587556=OE >><?@><8AA>6, E >BFBDO@8 EF4?>864NFEO 8A65A5DO CD8 EB744A88 
6OEB>B4BEFGCAOE E8EF5@ E FD55B64A8O@8 > EB7?4EB64AABEF8 44AAOE.


