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1. faj St

The content of the title

» Apache Cassandra is an open source, distributed, ,
, elastically scalable,highly available, fault-tolerant, :
database that bases its distribution design on Amazon’s and its data
model on Google’s . Created at Facebook, it is now used at some of the most popular sites on
the Web.

» Apache Cassandra is an open source NoSQL trusted by thousands of companies
for scalability and high availability without compromising performance. and proven
fault-tolerance on or cloud infrastructure make it the perfect platform for

data.

S Skt
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- Cassandra=Bigtable(##E1&£!)+Dynamo(45 f T 4514 )
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https://www.youtube.com/watch?v=_kkx8f96j0M

DBMS Database Model

Oracle @ Multi-model g
MySOL E§

Microsoft SQL Server g3
PostareSOL g3
MongoDE §§

Redis g3

Elasticsearch

IBM Db2

Microsoft Access

SQLite g8

ne, Multi-model g
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The content of the title
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PostGIS

InfluxDB g3 Multi-model
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Firebird
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DBMS

Cassandra [

HBase

Microsoft Azure Cosmos DB [
Datastax Enterprise [
Microsoft Azure Table Storage
Google Cloud Bigtable
Accumulo

ScyllaDB @

HPE Ezmeral Data Fabric
Amazon Keyspaces
Elassandra

Alibaba Cloud Table Store
SWC-DB

Database Model
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Multi-mode! @
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The content of the title

Bigtable: A Distributed Storage System for Structured Data

200 6 Fay Chang, Jeffrev Dean, Sanjay Ghemawat, Wilson C. Hsieh, Deborah A, Wallach Dynamo
Mike Burrows, Tushar Chandra, Andrew Fikes. Robert E. Gruber =% :

{ Fay el sampuy, wilzonh, kerrm3b tushar, fikes, gruber} @ google.com

Gongle, Ine.

LSM: LevelDB

imfHt: BDB Data Model: Row,

transactional data

2007 Dynamo: Amazon’s Highly Available Key-value Store store, BDB java,MySQL Column Family,

ia, Deniz Hastorun, Madan Jampani, Gunavardhan Kakulapati, Tl mestamp
Avinash Lakshman, jalex Pilchin, Swaminathan Sivasubramanian, Peter Vosshall
and VWerner Vogels
Amazon.com

Consistent hash, Vector
Cassandra - A Decentralized Structured Storage System clock, Sloppy Quorum,
2009 Hinted handoff, Anti- HERTGFSAYprimary-
vin el Laks Pfﬁﬁfﬁ'&*&““ entroy using merkle secondary, relaxed
tree, Gossip based consistency, Chubby
membership protocol
and failure detection

,i.‘ﬁ %‘% NETEASE
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The content of the title

Seda: an architecture for well-conditioned,

scalable internet services.

Resolving le conicts in :
i
the cus le system.
(& : i i
oda A h.lghly available l.e system |
for a distributed workstation environment
Farsite: Federated, available, and reliable
storage for an incompletely trusted
environment

—— Farsite

— SEDA

I— File System =

The google le system —— GFS =~

The chubby lock service for :
loosely-coupled distributed systems kY Rtk
Managing update conicts in bayou, a weakly
L —— Bayou
connected replicated storage system
amazon~0s highly available
— Dynamo
key-value store.
The dangers of replication
and a solution

Database —

—— The dangers of replication =

Cassandra

Partitioning

membership

monitoring

Chord: a scalable peer-to-peer

chord — : s
lookup protocol for internet applications

Distributed caching protocols for relieving

Sonsitoncy Hadh hot spots on the world wide web.

Efficient Reconciliation and Flow Control

ettt for Anti-Entropy Protocols
¢ Acccrual The  accrual failure detector
Faliure Dectector SWIM Scalable weakly-consistent infection-style

process group membership protocol

Gossip Style A gossip-style failure detection service

The ganglia distributed monitoring system:

Ganglia . g : :
9 Design, implementation, and experience

,i.‘ﬁ %‘% NETEASE
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The content of the title

« COSEAf=#!

Company/
Tuning Disk Person/

Network = :
Partner

| -
EEEN

po Config

Paper/Video/

Book/Traning

Ecosystem

Operation

Monitoring

Main documentation

Getting started

What's new in 4.1

Newbie starting point

What's new in Cassandra 4.1

Architecture
Data modeling

Cassandra Query Language (CQL)

(assandra’s big picture

Hint: it's not relational

CQL reference documentation

Configuration Cassandra's handles and knobs

Operation The operator’s corner

Tools cqlsh, nodetool, and others
Troubleshoating What to look for when you have a problem
FAQ Frequently asked questions

Plug-ins Third-party plug-ins

Native Protocols

Native Cassandra protocol specifications

,i.‘ﬁ %‘% NETEASE


https://xiaozhiliaoo.github.io/2022/10/30/system-research-template/
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The content of the title
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- IHIP
- LRFMKIER, BT (Star/Snowflake) , AJTZEFNAAIZE
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The content of the title

- BiRdE: EEIREER

Queries

Normalized Relational

Physical Database
Schema

Conceptual Mapping Relational

Data Model Conceptual-to- Data Model Normalization +—» Relational Data Optimization

Relational ) ; . Model e

(a) Relational Data Modeling

Application
Workflo i i
" mﬂﬂﬁm Logical Physical Physical
Logpical Data Model Optimization Data Model
Conceptual e —
Data Model

(b) Cassandra Data Modeling

,i.‘ﬁ %‘% NETEASE
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The content of the title

o B G T E

RoomAvailabili
RoomlD

HotellD

Date

Available

* confirmation
number

I
i’

LU start date

Hotel

HotellD Reservation
Name foom Guest|D Guest
GuestlD

Name
Email

Hotl —1—< has ~—n— Room —n— holds ~—1— Reservation
3 ' 7 enddate
[ N [ -
m 1 i n
s near - Isavailable - isfor -
| 1 '
n N
l |
Point of Room
Interest Availahility
F "‘." | | " ||I'I 1
I"l. : ¥ \ .I'il Illl'l.
deseription i ) [ date | [ rate )

Phone RoomID RoomID

Address HotellD StartDate
RoomNumber EndDate

Rate ConfirmNumber

HotelToP0!
HotellD PointOfinterest RoomToAmenity Amenity

POID POIID RoomiD AmenitylD
Name AmenitylD Name
Description
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The content of the title

View hotels
near POI

_[L__’

o View hotel
Info

|
i
’

* Show POls

near hotel

Shop for
=—{Jd=—3 100MS at
~ hotel
—

05

.

View room

details

e
View reservation ~ Find View hotel
by confirmation reservation by reservations for
fumber guestname =~ adate

I

09
\

,i.‘ﬁ %‘% NETEASE
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The content of the title

Y

1Z R R AR
78 i <,
* FRE S

hotels_by_poi m available_rooms_
by_hotel_date

poi_name hotel _id K

hotel_id
—Q1— hotel_id E‘[ > name 04—

name phone date CT

phone address room_number (1
address | is_available

03 I

reservations reservations_by_guest reservations_

by_confirmation by_hotel_date
quest_last_name K

confirm_number K quest_id ct hotel_id K
i start date

hutel_i.d (1 confirm_number  Cj =0 K
room_id hotel_id raam_id 01
start_date Lot M end_date quest_id K

end_date ot tlate confirm_number 09— first_name
guest_id asd _date guest_id last_name

title
\—QQﬁ email

Q5
pois_by_hotel
-

hotel_id K

poi_name (f hotel_id K

description room_id K
amenity_name (1
description

| phone_numbears
| addresses

Figure 5-6. A denormalized logical model for reservations

Figure 5-5. Hotel domain logical model
8ﬁ 2 NETEASE
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The content of the title

\

II)Q
—/

YIIBEHEEFR (Chebotko
B lEkeyspace —

I ——
* TizEkeyspace

hotel_id !_' text confirm_number [ test

start_date [ dae | K hotel_id =

room_number [ smallint | C1 start_date

end_date I' date _j end_date

confirm_number [ text | room_number |

guest_id [ wuid | guest id |" street
| ity

rl-mtel keyspace

* L
hotels_by_poi *address* address

hotel_id
name

K poi_name (et || street O et
hotel_id [ ) city (tet

resEnations_by_gues sl i
postal_code

guest_last_name[ e | K gue:t id : : country
guest_id (wid ] Ct first_name [ ]

confirm_number [ text | (1 last_name

hotel_id [t ] title

address

phone ot ) postal_code e
*address* [ 5 | country [ tent

*address®

[ted ] ]

([(ted ] )

phane [ ] name Ctet state_or_province [ ted |
[ ] ]

|

available_rooms_ is_by_| amenities_by_room

by_hotel_date hotel_id o ) hoteid [ wt K
hotel_id [ tet 1K poi_name ( ) room_number | smalint | K
date _ date | Cr description (et amenity_name [ wat | C1
room_number [ ) description (tet |
is_available

start_date [ date | {emails} |
end_date [ date ) [phone_ numbers]l text
room_number | <addresses> [ text, address |

Figure 5-9. Reservation physical model

Figure 5-8. Hotel physical model 88 B NetEase
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The content of the title

N lag

 ITHESX KN

* BN

available _rooms_
by_hotel_date

hotel id ottt ) K

date _dae ) (1
room_number [ smallint | (1
is_available " boolean |

S, = E,Sizef}f( Cp ) + Eﬂzef_}f( {.‘5_] + N, x (%Siﬂe@f(crﬁ] + ;szi?ﬂ"f({T‘_I]] +
i L ) ! | %] : !
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The content of the title

o B G
» T E

ESchema


https://github.com/jeffreyscarpenter/cassandra-guide/blob/master/resources/hotel.cql
https://github.com/jeffreyscarpenter/cassandra-guide/blob/master/resources/reservation.cql
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The content of the title

« 3ER

« TIRIRFHEIR
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https://xiaozhiliaoo.github.io/reading-note/tech-learning/database/cassandra/system.html#query

i
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2. 2. BIRER-Z F

The content of the title

o 2k FARSSEERRA [cqlsh 5.0.1 | Cassandra 3.11.4 | CQL spec
3.4.4 | Native protocol v4]

< DriverH}iZIK :


https://docs.datastax.com/en/developer/java-driver/3.7/

2. B E

- PO

The content of the title

- BIENOIEEERSE, BRIER
- B, B85, RER

« IRANTHEE

« JDBC->DBUtils->Spring JDBC (JDBCTemplate,
RDBMSOperation) -> Spring ORM->Spring data.

« MyBatis->MyBatis-Spring->MyBatis-Spring-starter.

E, HLHIA

» 3.11.0 statement/mapper/accessor 4.0.0 processor

e ClusterfiSession
B keyspace— session
.« F/ keyspace—“ session

AT
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The content of the title

e coOmmon-cassandra

" ) mapping/ B .o o
core querybuilder accessor/ COMMO N-XXX
g processor ._

EcS/Hlsl/5ERE

JDBC Template RDBMSO peration

SpringData-
Cassandra

! NoSQL B SpringDatalPA

,i.‘ﬁ 4‘% NETEASE
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The content of the title

e coOmmon-cassandra
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The content of the title

- Hi&

e course live_msg: live_stu voice live notice live all chat live stu praise

( Eg’ =
* course_process: user_lesson_progress user_watch_process user_point_history
user_process user_point_product
e course naive: user_profile

* adaplearn_tiku: answers_by_user quiz_user_progress progress_by_user
quiz_user_answer exam_user_answer

BT =
B ES
» course tiku: user _answer, user_live answer2, user_paper_answer

,i.‘ﬁ %‘% NETEASE



2. B IEEBLI-CQRS+Event Source

The content of the title

 Akka Persistent Cassandra



3. RAEEM

The content of the title

 ZR1l
- NEREER, SMERRRE, RGEM
o BHIFFYE- R RE
- YRR, FHEEE, TR Z54%EE
« DHAFE-NIRTHANRS
- AP/ HEERE
- RGA: EHM—HMY, 518, oKX, HR

820%


https://xiaozhiliaoo.github.io/reading-note/tech-quotes/chapter8.html

3. RAEEM

The content of the title

- EF)

« Commit Log, Memmory table, SSTable, #F&idiEsE, =i, &3, E4E
« DR

o HUEHILFIFLIEE

«  GossipFEFERM, SnitchB R SRE%

- DHTFI—H|%Hash, FF1$HE, EMT S

. DXFE

- EHIR

o —EM4LH

- EHiFFHIERET S

» hint handoff, anti-entory, repair, merkle tree
- BREREFEFZFPaxos

« SEDA

o FEIN[o]RR
. EERZEMA? (—E&SQLHUTATFMTEE THA)

,i.‘ﬁ %‘% NETEASE
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The content of the title

Data Center | Data Center2
Rack 1 Rack 2 Rack 1 Rack 2

Node 1a Node 23 Node 12 Node 2a

Node 1h Node 2b Node 1h Node 2b

DataCenter

Node 1¢ Node 2¢ Node 1c Node 2¢

Node 1d Node 2d Node 1d Node 2d




3. %éﬁ%m—ﬁ%Gossip, ﬂﬁﬁ*ﬁcl{j\'ﬂ, ﬂlSnltCh

The content of the title

* Gossip
« Information Disseminationt®Z!fjepidemic protocolPHKZ: anti-entropyFlrumor-mongering
- WitER
e reconciliation: precise, Scuttlebutt
flow control: Spreading Capacity Fairly, Local Adaptation

* Scuttlebutt: https://awinterman.github.io/simple-scuttle/

o BRI
* PhiAccrual FD

* Snitch
« BEAMAN ENTIEREE. WEMKZHRIERER, LHEBEHERX.
e SimpleSnitch
* PropertyFileSnitch
* GossipingPropertyFileSnitch
* DynamicEndpointSnitch

,i.‘ﬁ %‘% NETEASE



3. RGZEM)-Token Ring

The content of the title

- —H M Hash#AIDHT
« Ring#1Range
* Token
« EITS A (num_tokens)

» HashB A&
- BiIEM: BRIEAEM
- PEE: TR REEE
¢ FEREFY, DAY

. BRI BB
BT AL A R T

Token Ring

26 - 1
Node2d 1§
gy

.63

A

=

q:'-.
-

B Node 2

,i.‘ﬁ %‘% NETEASE
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The content of the title

° JﬂiﬁUkey?"token ringEl’MiE, token = partationFunction(partation key)

. Murmur3Part|t|oner(MP -2KIA)

Mu:multiply R:rotate

* Redis, Nginx,libmemcached,npm,
Hadoop,Cassandra,SoIr,
Elasticsearch,Guava,Kafka, HBase
Lucene

| Partition key column(s) ' '(Iustﬂnng colurmn(s)

» OrderPreservingPartitioner(OPP)
« RandomPartitioner(RP)
» ByteOrderedPartitioner(BOP) -

e Murmur3 o
=




3. 3 \é}ﬁ%m—ﬁi}‘g%ﬁ

The content of the title

Hash function benchmark

10,000 -
:W Ve wla b S
« ARAHash&J%
7,500 -
— C++11 std::hash
cfarmhash
CRC-64 (1975) t om- iyhash
— Used in networking for error detection. B armhash
— murmurhash3
MurmurHash (2008) — -
— Designed to a fast, general purpose hash function.
. 2,500 -
Google CityHash (2011) 5
— Designed to be faster for short keys (<64 bytes).
Facebook XXHash (2012)
— From the creator of zstd compression. A
Google FarmHash (2014) 0 0 200

— Newer version of CityHash with better collision rates. size

,i.‘ﬁ %‘% NETEASE
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The content of the title

» LeaderLess Replication
* Versioned timestamp data(B$#[E]25), LWW-Element-Set CRDT
. R
« SimpleStrategy
* NetworkTopologyStrategy

» LocalStrategy(system keyspace) / \ -’ / \
(1
V\ / \ /

/" vata reprmns n

" vara raprm’res n )| ook wise direchion

Clock. wise direction until reaches another
\ within datacenfer | datacenter

NetworkTopologyStrategy in Cassandra

SimpleStrategy in Cassandra

8ﬁ 2 NETEASE
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The content of the title

* NetworkTopologyStrategy

Data Center 1

J
Node 1b

Node 1d

Node 2b

Node 2d

Data Center 2

Node 1d

Rack 2

Node 2a

Node 2b

Node 2c

Node 2d

,i.‘ﬁ %‘% NETEASE
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The content of the title

(S

« —B%: Tunable Consistency
« ANY

« ONE, TWO, THREE

. LOCAL ONE, QUORUM, LOCAL QUORUM, EACH QUORUM
ALL

* Read Path
 read-repair, Merkle Trees

* Write Path
- Hinted Handoff(R] Fi %)
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The content of the title

« SEDA: staged event-driven architecture

—_ j _
(Event Handler) (Event Handlers Other Stages
i, . e

T " llln_,\?%% PR L]

_ 4 )
Event Queue | (Event Handler ( Observe “%%%% g -
S 4 Length Thread Pool L

Adjust Batching
Size Factor Observe
Rate

Thread Pool _
Threshold Running Avg

(a) Thread pool controller (b) Batching controller

o Figure 7: SEDA resource controllers: Each stage has an associated controller

Controller o ; . S
that adjusts its resource allocation and behavior to keep the application within

its operating regime. The thread pool controller adjusts the number of threads

Figure 6: A SEDA Stage: A4 stage consists of an incoming event queue, @
executing within the stage, and the batching controller adjusts the number of

thread pool, and an application-supplied event handler. The stage’s operation
is managed by the controller, which adjusts resource allocations and scheduling events processed by each iteration of the event handler.

dynamically.

,i.‘ﬁ %‘% NETEASE
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The content of the title

« Stage
-, B
» Gossip
« MEMTHERXE
 anti entropy
 read repair
* hinted handoff

* org.apache.cassandra.concurrent.Stage
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The content of the title

« Memtables, SSTables, and Commit Logs
« Compress
« Compact (i, 5§, BIF)
- STCS (E%il) , LCS (% E/) , DTCS

Cassandra Node

Cassandra Daemon (JVM)

Disk

&ﬂ 2 NETEASE
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The content of the title

CREATE TABLE course_process.user_process (

userid text,
courseid text,
lessonid text,

all

bigint,

duration bigint,
finish bigint,
mark bigint,
time bigint,

PRIMARY KEY (userid, courseid, lessonid)
) WITH CLUSTERING ORDER BY (courseid ASC, lessonid ASC)

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

CREATE INDEX lesson_index ON course_process.user_process (lessonid);

bloom_filter_fp_chance = 0.01

caching = {'keys': "ALL', 'rows _per partition': 'NONE'}
comment = "'
compaction = {'class': 'org.apache.cassandra.db.compaction.SizeTieredCompactionStrategy', 'max_threshold': '32', 'min_threshold': '4'}

compression = {'chunk_length_in_kb': '64', 'class': 'org.apache.cassandra.io.compress.LZ4Compressor'}

crc_check chance = 1.0
dclocal_read_repair_chance = 0.1
default_time_to_live = 0
gc_grace_seconds = 864000
max_1index interval = 2048
memtable_flush_period_in_ms = 0
min_1index_interval = 128

read _repair_chance = 0.0

speculative retry = '99PERCENTILE';

k]

?ﬁ % NETEASE



The content of the title

ERE
TERES(FRMHEN, B Commit log

HEALTE

i3

Write Operation in Cassandra

Data Center 1 Data Center2

Local Remote
coordinator @ coordinator : Cassandra Daemon (JVM)

3. frowis
m—wrlte—bm m 2 ﬂ‘dtd I;f Memtables Key Caches Row Caches present in cache,
memtable

(assandra Node

—_—

O _ . invalidate

"\

Disk 5. If coordinator
node, save hints

1. Append to Commit Logs SSTables Hints (2.2+)

commit log for failed writes

m to other nodes
@ . 4.If memtable or commit log i

full, flush SSTable to disk

,i.‘ﬁ %‘% NETEASE
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The content of the title

« IEEiF/allow filteringZsif]

- SeREES

- HiF, 3iE, 451, UDF, UDA
o ZRES|, ¥YMEAE

Data Center 1
Local Remote

coordinator w :
m_madm

fuII read = read =~

M. oo,

chgest d;gest

Data Center 2

(assandra Node

coordinator

o

. PRIMAKY KEY ((notel _td, start_date), room numoer)
. ) WITH comment = 'Q7. Find reservations by hotel and date';
cqlsh:adaplearn tiku test>
cqlsh:adaplearn tiku test> CREATE MATERIALIZED VIEW reservations by confirmation AS
SELECT * FROM reservations by | hotel _date
WHERE confirm number IS NOT NULL and hotel _1d IS NOT NULL and
start date IS NOT NULL and room_ number IS NOT NULL
PRIMARY KEY (confirm number, hotel_ld start_date, room _number);

Warnings :
Matertalized views are experimental and are not recommended for production use.

2. Check key

cache for index
/

w (assandra Daemon (JVM

fu I read 3. Check
=~ memtable

D
o

1. Ifrowis

Memtables Key Caches present in cache,
J retum it

dlqest
5. If row caching

enabled, add
row to cache

Commit Logs SSTables Hints (2.24)

4. Check SSTables

Qﬂ 2 NETEASE
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4. NoSQLAFZfig it

The content of the title

- iRAL: BIMEAELE, RERW, REDE, RFWmSE

Tl ERAMOX L

ANl L3R 170 2 B T L e T

A
Bt ,ﬁr 41 ,m FR ,mu;L e+ g
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