o X (Partitioning) 5% (Replication)
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e Network Partition e CAPHHPIEMLEZ X
o XlinAtEXIMIZAYF N o PHIVMEVIZIT RIS

o IRITEILIL/ RIS S * RUERERHOI RS
. EABREEER TIE

The CAP Theorem

Consistency (C)

All nodes have the same up-to-date data.

CA

AP

Availability (A) Partition Tolerance (P)
Every request gets a response. System works despite network partitions.

In a Partition, you can choose only 2 out of 3:
v/ Consistency + Availability (CA)

+/ Consistency + Partition Tolerance (CP)
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o HUEHUSEH B (Big Data) o fIUN:
o HMIEHA (Parallelism) - FAPHIERIDS HEIARRSSEE
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o BBBESEX (Range Partitioning)
o MG#FE DX (Hash Partitioning)
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o HESHEFEACERE
o BAMPXIMVEHE




BEISX (Range Partitioning)

e Partition 1: Big Database
= user_id from 1 to 1,000,000

e Partition 2;
= user_id from 1,000,001 to 2,000,000

e Partition 3:
= user_id from 2,000,001 to 3,000,000

user_id #1 —> value

user_id #3000000 —> value

AT AT BT — VRS user_id #1000001 —> value user_id #2000001 —> value
user-.id #1000666 <> value user_id #2000000 —> value user_id #3000000 —> value

Partition #1 Partition #2 Partition #3

ScalableThread.com

What is key based vs range based
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o XIFB
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H|&if] (range scan)
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o BRHEEHE (RRIERE)

o %N
= Key2AYi8]
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e HBase

e Bigtable
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ERETR

fT hash 155

lRHDX

e hash(user_id) % N



User with user_id 123

—> hash(123) = 84362
—> 84362 % 3 = 2.
The record goes to Partition 2.

User with user_id 456

User with user_id 789 user_id #789 —> value

—> hash(456) = 19371
—>19371% 3 =1. hash(456) % 3
The record goes to Partition 1.

—> hash(789) = 55219

—> 55221 % 3 =0. Partition #0 Partition #1

The record goes to Partition 0.

What is key based vs range based

Big Database

user_id #123 —> value
user_id #456 —> value
user_id #789 —> value

user_id #456 —> value

user_id #123 —> value

Partition #2

ScalableThread.com
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: o | IxLlogic (Raft group) a Server :

! U] Write A I

: ° Write D > populalr

' I

: O ~Tx Logic Server :

Accelerating Skewed Workloads | () 7 g witen Data G (Raft group) !

With Performance Multipliersin the | %WﬁteD Data H |
. . I

TurboDB Distributed Database : - ata !

\\ (Raft group) ,'
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Jennifer Lam*®
Jeffrey Helt® Wyatt LloydGl Haonan Lu¥

®Princeton University ¥University at Buffalo
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o RRP ISR e DynamoDB
o REANIRF
» R inEEREuE

» FNEELE rehash (XERAMNE)
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e Cassandra
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o 58JA (High Availability)
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o EINEHI (Leader-Follower)
o ZEEHI (Multi-Leader)
o TEEHI (Leaderless)
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Z+54%] (Multi-Leader)
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https://www.mydbops.com/blog/disabling-multi-source-replication-in-mysqgl-5-7
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o TESEHI
o ABHERBEEHS (ES) Leaderless Replication

o B EIFAIMIIINIEES
-

Replica Replica

Leaderless Replication: Inside Dynamo-Style Datastores
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Conflict-free Replicated Data Types
(CRDTSs)

= A LIMENSEFHIZS T R LS RNEYESS
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Z5E6: Riak

Conflict-free Replicated Data Types

Nuno Preguica
DI, FCT, Universidade NOVA de Lisboa and NOVA LINCS, Portugal

Carlos Baquero
HASLab / INESC TEC & Universidade do Minho, Portugal

Marc Shapiro

Sorbonne-Université & Inria, Paris, France

20 February 2018

e Mergeable persistent data structures

- BET% Git BRI — R SRS
- %“H&ZIKE%%U + merge"Be 15 INER LRSS
7y

= Data Structure
+ Version Control
+ Merge Semantics

Mergeable persistent data structures

Benjamin Farinier!', Thomas Gazagnaire? and Anil Madhavapeddy?

1: ENS Lyon
benjamin. farinier@ens-lyon.fr

2: University of Cambridge
thomas.gazagnaire@cl.cam.ac.uk
anil.madhavapeddy@cl.cam.ac.uk
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= Strong Consistency (Linearizability) SRR ERIREY

. ! = 1&E4EAYStrong Consistency (Linearizability)
= Sequential Consistency = system = single-copy system
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= Causal Consistency
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e Session Guarantees
e |— Read-your-writes
e L — Monotonic reads
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Eventual Consistency
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= S E real-time order

Strong Consistency
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Sequential Consistency

« EX o R
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= AMFIUE real-time order

T1: write(x=1)
T2: read(x) -> 0 < allowed (WNREBINFICEHESHED)



Causal Consistency
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e Read-your-writes
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