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1. Introduction
1.1 Purpose
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1.3 Definitions, acronyms, and abbreviations
Ol ZMHM AFEE 80, &o{ So| MH

(https://www.elastic.co/quide/en/elasticsearch/reference/current/glossary.html)

#2AE (Cluster)
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I A(Index)
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1.4 References

- https://www.elastic.co/quide/en/elasticsearch/reference/current/elasticsearch-intro.html

- http://blevesearch.com/docs/Terminology/

- https://esbook.kimjmin.net/

1.5 Overview

Ol Ct& HE{R2l Overall Description 2FE20M 2 MEQ| 7|50l Chgt 7H2 E MBS Ftct. 047|M
UL @ FALE U 712X @ FALE ol CHEt tHE S MP &t

T2l 3 BE{Ql Specific Requirements £20M i RL7t O|§ 7357 {8t 7Is
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2. Overall description
2.1 Product perspective

SearchgooseE 7Hgt X7} BHE application2| data layer component 23&t2 &
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- Node discovery ad

- Node health check (D \\

- Node stat hceck |
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m -GET /_nodes = m /
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-GET /_cluster/health
-GET /_cluster/stats Cluster status module \ _)

Searchgoose
cluster node

Data API
® [ 7-GET /{index}/_doc/{id} g
| -GET /{index}/_search R_J
h -PUT /lindex}/_doc
- -DEL Aindex}/_doc/{id} Document, Index
CRUD / Search
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-EBM2H
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Searchgoose= =9| = E7t HUE = UL E A Bt OB 2 ZF == FHXY
EAE0 &0odstE =7 Lot UEK], 24 =E9|ip T4} portS2| HEE &1
ook 5k, TCP A4S WS = Qlo{of StC}. LIot7} & & & Cluster 20| A 2| master
node election0| & 045t | EICt.

o ClOJE| 4%, QI y

AER7L EME MEstD, ZEEI%EF 2= Qlofof BtCt. 2t CRUD, A4, ElH| S2f HolH
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https://github.com/blevesearch/bleve

Cluster &%

-shard 0 - shard 10

a -shard 1 m -shard 11

-shard 2 -shard 12
i (—_) -shard 3 (—_) -shard 13
. Data node 0 -shard4 . Data node 2 -shard 14

Scatter: Master node0| A requestS
L E Data node0|| forward 31,
Gather: Master request2| Z1tE %

)
- s/
User

Master !
- OlEA MM -shard 5 -shard 15
_ ?_Ia.ifuﬁjg § m -shard 6 § -shard 16
=PEPTPY -shard 7 : -shard 17
__E_ﬂl i%il (__> -shard 8 (—_) - shard 18
e o) | Data node 1 -shard9 | Datanode3 - shiard 19

25 master nodedll A

A
_'_uD“

Cluster

Cluster £t %04 M searchgoose == E &2 master node} data node 2 LHEICH.

OFAE L E (Master node)

DFAE] B QIEiA M4 9 K749t 20| 7HHE SEAE CHY ol HUS S +8stH ofH
= £} BefAE{o] YROIX| S55T ofufst w0l NS E HE U uich Fairei)
T2 MEIE SXI517] YsiAE oHRE DlAE £ E7} ER4iTh £E 8 L7} ofd =E

OtAE|{ 7} = z,: e rEEe MM MiE S8l OtAE =71 2 £ Qlct

CllolE| =& (Data node)

COIE ==& AERI7L QHAE 223 EMEO| MEE AFEEE 7HX|1 RUCH. Ol O|E
== CRUD, AM, &7 Sol Hio|e &3 xtd S helstct. o] S22 B2 10, 2,
CPU At 2 EHR 2 Bt OI AHHEC A E ELEHZ ot ntF s 43 mf o B2 ololH
L EE FItst= X0l E3tCt.
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Shard Shard Shard
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Searchgoosel| = EE2 ZC0|¢HELLS| S4I2 I8 hitp £ E(9200~9299), = 7H9]
ClOIE mete I8t tep EE (9300~9399) & 2719 HERXH A SAl8 ¥oiF 1 Lt
LetMo 2 17| E2| MHOtct stLtel = EE M™ste WS HE St U2, 3742l CHE
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2.2 Product functions
2.21 QlEIA MM

o Index Create

Developer

7He = searchgoose http api& £& 75104 QI=AR T =D 8l

A 7|0+ 2 HIEHHOIE{E Holdl € = QUL Searchgoose= 0|2 Sl &8 O|0|E] AFQIA|
ClOIE{7} i X|E AFEQL E|EE[F7HE ™Mol & = UCt.

Index Create

Application written by developer
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Application = H[R10f| k2t A 7HEE R} 7+ BHE applicationO| Q=] A 24
Searchgoose HTTP APl &£ & S5 £ 0|8 24 & = ICt XS 3HE data
pipeline0| #FE|0{ Q= B 7t o] A= siEEtCt.

QA MY S M= oteiet Zot.

1. FH2 R} EE &= applicationO| searchgoosef| Index create APIE &350 A&
QlElAo| HEE MY BTt

2. MHEE MY 2 Searchgoose node7} master node A< XA st Ak= 2} 2IZ 2|7t
+=E X-dstm SHAE Q| 2o|9| AF=E HiX|E data node0i| 7| index create

3. 28Ol 20| RF BLIH 3 MS 2 WL Kt EE= application0d| H| & EICtH
222 QHIA T3
Index Read
Developer

7Het Xt = searchgoose http apiE £ & 5101 00| MM E|0f Q= QUHA HEHE 3|8 +
AUCH FE CIHZ SHo 2 I

Index Read

Application written by developer

Application =H|QI0]| [TH2kA 7HEERE7F BHE applicationO] IEIA MEE X 3|5t <7t
A2 = UCH A HEof 2t # 2|7t E 2l X|= Data visualization0| M £5tH &=
ZALEtD of AHEICH
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2.2.3 QIEIA ALK

Index Delete

Developer

7 X} = searchgoose http api& £ £36t04 O|0| MM |0 = QUHAE ATKE £ lCt. O

Z2 o Ao Sa2ls BE 2ME0| ARSI

Index Delete

Application written by developer

Application = H[QIo] 2t FHEXF7} BHE applicationOI QIHIAE AX|E —ﬂ‘— F chet
QIEA MX= 2 EXAET #Z5E CIOIEHE 25 A A 5HE 2o
i X2 2 o= HE = Yol otLct,

=
224 M &
Document Craate
Developer

it K}= searchgoose http apiE& 2 £5t0{ S QIH A0 siE 5= CIOIEHE & UE =
AUCH O|F XME 5t CIOIEE WU At Z3| EE= HMSHHLE, FHEREIF BHE appllcat|on0|

RS = AMEHA| =ic

Document Create

Application written by developer

Application =H|@I0]| 2k A 7HEERE7F BHE applicationO| HIO|E{E & UE =T QlC}.
18+ H= CHE | HIo|E el 42 E& o] Z<7+ E Zo|ct.

= H—



EAM 4 SEe| HolE ofefet Zot.

1. HTTP ZEEZ & A8 APIE S48l searchgoose= JSON H|O|E{E 2t =C}.
2. Seachgoose= =3Ztol CHEt HE S 47‘“:} 12421 0| 2 Documentl| field2
MHRIHEZ[=C, of field7t sHE 5t= QIR A Of field A 7|0t YUX|5t=X| H| W BHCE.
UX|5tX| L E=CHH error 2 22|10 o’il'% SE et
3. A5 MEXoZ o CHH documentol IDE 045l 1 SHE IDE input2 2 she
hash function| output ol [lt2t AFE S & H[AHSHCEH 2[S A
CloIH cEoAH 2M & %S forward StCt.
=]

4. EM AU EE M2 O0IH === AHAo| ClA3 MHEF L0 HIO|HE ME &

=

QI AlstCt
5 M& L eleAo| BLH siY === OtX[H 22 JHE Xt EE= applicationO| |

225 2M X3

Document Read

Developer

R aig MEE A=

13

74k Kt = searchgoose hitp apiE £&735t0{ 0|0| MEE|0 U= BME 23" = ULt F2

CleZ S50 #SEICt

Document Read

Application written by developer

Application = H|R10{| k2t A FHEE X7t BHE applicationO] EAME Z 3|8 4= QlCt YUHtH 0l
AL THEI0| E 7o 2 of AbEIC).

EM 22| S 2| Hol= ofzfet o

1. 7HErXt EE= application

2. searchgoose == MEEI2 IDE input2
MNE HS E Aot 2 BXe
QLHEE forward8tCt.

F £ M9 IDE ™E Bt

ash function2| outputoi| [Tz}
OB —=oiH 2M =3

rr
=~ o
7] lll°|'

1
tu
gI:
Il
Paal
n
fn
o
FII'

3. EM 23 2EE sdstof slid EME FotihCt



14

EME responseZ EHCE

Document Delete

Developer

K= searchgoose http api&
R FIE BME AAS

7K
application {12 Q13H

=13

=
=
=

Document Delete

Application written by developer

E MAE & ot e

Application = H[R10]| k2t A 7HEE R} 7+ BHE application O & A
tSTHEO| B Ho & of & EICt.

M ATH SE el Heol= orelier Zot

MO

H g EMo| IDE ME S

0

hash function2| outputd [It2}
ZH= O|O|Ef —EO|H 2 AHA

mjn

0 R} EE = application2 EA =3| API
MEE2 IDE input2

—

2. searchgoose LE&=
AE S5 E HAHEICH 215

2% forwardstCl.

3. EM AN e ™S4 ST
4. HBHoR AREIRS S WL Kt EE= application0f| H| response 2 Y EICtH

2.2.7 2 AM

Document Search

Developer

e XH= searchgoose http apiE & &30 M4E|o] Q!
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Document Search

Application written by developer

Application = H|R104| [t2FA] 7HEEX}7F BHE applicationO| EAE HAHE 4= QICH M
£ = Bt business application@| AF& IHE10| & o 2 of A EIC

2M H4 S3to| Holt ofaiet Z.

1. WXt E= application2 M Z3| APIE S8l 44 Z740| E Q- A 4 QIEA O
field, 22|11 keyword& Y

2. Searchgoose= P2 QIHAE Sall sHE QA AEE 41 U= 2E C|0|H
CESHAH EM AM 2 E forward BHCH

3.z HIO|E+ LEER %*XPQI AFE OO M BHE fieldol A keyword®t DHEEl= BME
25 3robM forward 8 = E0i|AH| EFHC

4. ZHHOEH tEESERE HEUR2 EMHES FEHM 215Ho 2 JHUA E=
application0ll & &tCt.

Ol A QA HE/Z=3|/AM|, BM HG/Z3/AM/AY So| 7IBXMel 7|IsES
ofot E kL.

Document Read
Document Search

Index Read

Index Create Index Document
created

-

O

Mo 2 Q|9tZF 2 finite state machineO| ME|= 248 & £ QlCt.

b

Ol2HE E o] MBE 2 searchgooseE & &304 L XE 0| 7 & == U2 business
application Z! searchgoose 2 AMEE LEgstrt.
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228 24 Z4A Ho| |
mx 20/0 super SFEFSUWE 5S4 KUsd SEHYD
danawa™ ( Q)
BIESR & AR, ChLER
albi
Q=0 [ no vz se anas Q |

= NAVER

(Business application 0| A|O|O|X|, AFZEI2 ZF2f CtLtet, S22 03, | 0[H)

Index Create

Document Create
Data Lake

i ﬁ—[ ] ZHE HoH
i searc h g ogse Data pipeline \—=
i I‘. Cluster ',‘

Busniess Application
«—Search It:
S (APl Server)
User v

(Diagram)

Zt business application2 MH|AE X|&& 0| 2t SXME= FX Ee &4 & IZ'||0|E-|7F
EXMEtCt. ol &835t7| 98 7+ A HAl= ZAo|Ct C|0|E{2t searchgoose 7S

g 835t7| 9l X E ol0|E{E searchgoosed & l5tE T3 0| 2 SICt. [HEkA
searchgooseE & &3t1 A2 MUK E2 XS & E data pipeline2 S3ll QIHA dHMHu EM
MM - g 7HEIck J2l2 | XolH =& == business application0lA 24 A4S S
s2stoa M MRS 2548 & ol EiC}.
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2.2.9 HAAHod XI5t

Google

san f

(=

san francisco weather

san francisco

san francisco giants

san fernando valley

san francisco state university
san francisco hotels

san francisco 49ers

san fernando

san fernando mission

san francisco zip code

Google Search I'm Feeling Lucky

(Business application 04 A|O|O|X|, At&I2 Google ZAZl)

i
Index Create
Document Create

Developer

i Cluster

____________________________________

Document Search

-,

Busniess Application
Search It
% Sommhre (API Server)

i
User i

¥
N Il

(Diagram)

AMlElof QloiM ZHAo] XIS &40 = searchgoosel| 7|52 & &8% &+ QICt Ero{Qt AIH



HIOIE, X7}t Bfo| M5t 7|EE 2F § QldAo M, X7t HAstein
gt otkCh business applicationO| °|':*'A04| AMHE e EM KIS 7IsE M3 =
QICh AP S0l HlolEle | BX| ot ZHo2 of AHEICh et JHE RI7F 2, 22
applicationg 7THLaHAM QU=HA M U EM MM S i = US XRolCt
2.2.10 olO|E{ AlZt3} (Data visualization)

= "._. . Dashboard / [Logs] Web Traffic @ ™ e

Full screen Share Clone Edit

Filters Search KaL ® v Llest7days Show dates G Refresh

+ Add filter
Source Country os Bytes [Logs] Visitors by 0S
Select... Select... .
0 19956 win 7 (19.44%) osx (20.74%)
AVElaye DYLEs 1 (
ios (19.5%)
win xp (20.19%)
[Logs] Traffic Overtime [Logs] Heatmap

win 8 (20.12%)
CN
N
us

[Logs] Source and Destination Sankey Chart
Hours a day

1600

1,400

Inique visitors by country

1,200

1,000

i
|
\
\

(Business application 0| A| O|0O|X]|, AtEI2 kibana)
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Data Lake

EEE Hlolg

Busniess Application

{Webview)

Daapipeiine o InderGeple T |
; searchgoose i R
II'-. Cluster J'f-'I |5 ‘ J;ﬁﬂ'—‘l
kibana
(Diagram)

Zt business application2 MH|AE X|&E& O 2t SME[= XM E= o5 Olo|EH7t
EXHetCE JHERE CIREO[, &2 Z7[&Xt= O] XM E HI0|E £ M %9-|E|I°F (o)==
THUHM s olO0lst 8HE e ZZ'OIEP. fol0|3t SHE <lall 4 SHME HIOIEE
searchgoose®| &f 25t= M2 0| ER5ICt. [FEFAM searchgooseE &5 42 IWLAIES2
XIS 3 E data pipeline2 83l QIHA M0 FM Mo IH-HE HEICE o|F
7|53t 7'““”7|"c> 2EsHM ’;‘JOF'-._ 1|0|E{E AlZr&F & £ QUCH AlZEtst7| fls e st
TFE VLRI AY grEe T JUZUK[EH OOl AlZtEt E-“r‘ol kibanag& At83t0

SHE e =& U2 XRolct

J0
lo
o
rok
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S EEY

221 21 AlAH

‘ kibana

Discaver

(Centralized logging system)

© Discover: Saved Data Source "NY"
< O November 1st 2012, 00:00:00.000 to March 17th 2016, 18:1 30 >

Uses lucene cuery syntax [

Astions

NYD 64 hits New Save Open Share Reporting

Score:80
|

Boro: "MANHATTAN" JERCETEEY X

nyc_restaurants

Visualize

Dashboard Mavernber 1t 2012, 00,000,008 - March 17th 2016, 1812:31 830 —  Auto

Lhil Selected Fields

Machine Leaming  [RRNIPIN

Graph t Bullding

DevTools ¢ Cusine Dascription

Monitoring # Scare
Inspection Date per

Management

Avallable Fields
Popular
Bora
& Street
€ Action

Time
March 2nd 2816, 16:0:00.000

February 22nd 2016, 16:00:60.000
February 18th 2016, 16:00:90.900
February 1st 2016, 16:90:00.000

Nevember 15th 2015, 16:00:60.000

Address
54 THOMPSON ST MANHATTAN,NY
17 W 125TH ST MANHATTAN,NY
18 WEST 4 STREET MANHATTAN,NY
2058 A €

2 JR BLND MANAATTAN, KY

745 O AVENUE MANHATTAN,NY

Bullding

Culsine Description
American
Tce Cream, Gelats, Yogurt, lces
Japanese
Seafood

Indien

@ coord

October 18th 7015, 17:00:00.000 726 AMSTERDAM AVE MANHATTAN,NY JenishiKosner

Critical Flag

August 18th 7015, 17:00:00.000 227 EAST 116 STREET MANHATTAN,NY Mexican

ity 29th 2015, 120,000 5 CATHERTNE STREET MANMATTAN,NY H Chinese

) Grade_Date July 28th 2015, 100,606 569 AMSTERDAM AVENUE MANSATTAN.NY 569 Anericon

© Inspection Date July 20th 2015, 17:90:00.066 3335 CATHERINE STREET MANMATTAN,NY 3335 Bakery

Inspecon_Type June 23th 2815, 17:00:00.066 393 LENDX AVENUE MANHATTAN KY 383 Chinese

© Phan
i June 7th 2015, 17:90:00.640 45 AVENUE MANHATTAN, Y 74 Anerican
© Record Date

June 2nd 215, 17:00:00.000 115 BROADHAY MANHATTAN NY 115 Sandwiches

¢ Viclatian_Code

May 28th 2615, 17:08:00.606 417 W A7TH ST MANHATTAN, NY 417 Mexican

s ¢ Vielatian_Description
April 21st 2015, 17:00:09.668 343 GRAND ST MANHATTAN N Pizza

o Dpeade

Logout

April 28th 2015, 17:09:00.000 127 W SETH ST MANHATTAN, MY Thai

Collapsa

March 4th 2815. 16:0:00.008 89 E BAOADWAY MANHATTAN.NY Chinese

(Business application 0| A| 0|0|X|, AFEI2 kibana)

Application 1

|

i b ! .

Application 2

Busniess Application

o 3
(Webview)

i

Application N

(Diagram)
2As5ic 23 82 application logE 2tLEA| EICH 22|10 0]

-?—l ol CIHZ, ETHAM o El, M55 F5t7 Elct.
=0, application log= unstructured text=

Business appllcatlon =
appllcatlon logE S3al 70
O = OHA-l E:— E cc

MEEl= dR7t & F. HEF FE searchgo ose°| QA MM B MM A B AMIISS
g83to £ 2F, dME & £ U1 £4|2 devops7t 7%36H7£|EP.
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2.3 User characteristics

7|ItHEl= AF2 A LB QI application 7HE 0| 2R 7HE X|Al0| SESH AIRCEM, &
NEE 0]|83t0od Xt Al0| Bt=E &= applicationdll CIO|E{ AM 7|5, CIOIE M 7|58

F715l0 Al2 AR o 2 of| A EIC}. Relational Database2t NoSQL2| %t 0|& HEHSHA|
OlHatm U1, B4t A|IARIN CHEr 7|E X|AS #411 /= IHYRIES &St

2.4 Assumptions and dependencies

CIE{lo| AdE[o] R/I1 Searchgoose AMHHoL 4l 7tsdt ZE XolM API AE Tts,
500GB 0|4 9| c|A3 AEE|X|2 16GB 0|¢ 2| HRIHZE|, 4 core 0|82 CPUE ERE
AR E{o] dX|=l= Re2 JhgEtot.
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3. Specific requirements

3.1 External interfaces

SearchgooseZE Al&35t7| ISiA= REST APIE O|&35loF Bt CH st HHES A
Olli JSON Over HTTPE AI23l JSON2Z QIIZE OHo|EE QIFED

0
Fdr=Ch 3 ERHE MHEO|Z JSONE O|&3tCt APIE AFEE Holl= XI™E
URLZ AOF EHC}.

3.2 Functions

SearchgooseOlMHe= B ERFHE HE IR3 URLE #oH, TRHEN ¥t
Ctsoh Zct

rr

URL

r
rlo

http:/I<BAE>: <X E>/<PIE|A>/ doc/<TRHE id>
1. Document
T HMHE APIE Index, Get, Delete, Update 2 72 El CRUD 24 &St}

X Y URLE o°H Searchgoose®| ElA A0 MZstH, A7 2 7|50 et K{ofAH|
N B ElE QE{H O0|AE HTTP EndPoint2 AM3&3st1 ICt.

a. Index
name interfaces descriptions
1 | ClloE &= PUT my_index/_doc/1 my_index QIEA M EFHE id7t 1€l
cliolEf ol
2 | Cllo|H POST my_index/_doc my_index QI A0 ERHE idE

2{o|2 H|o|E M

3 | Olo|Ef 8M & | PUT my_index/_create/1 my_ index PIEIA N EFHE id7t 1€l
2= HIolE{7t 8 E‘._ Mdst F oloE =

4 | Clo|E{ M4 & | POST my_index/_create/1 |31} S8t ¢ =&

0|24

= B |

b. Get

name interfaces descriptions
1 | CIO|E = 5| GET my_index/_doc/1 my_index IHA0| id7} 121 ERHE Q|

Clo|E =3

2 | EXsE HEAD my_index/_doc/1 my_index QIHA0| id7} 12 ERTHET}

diolE| =3 UEX| 2l = C|o|E =3
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c. Delete
name interfaces descriptions
1 | CIO|E] A K| DELETE my_index/_doc/1 | ERHE E&= QIEA EH2{o]| H|O|H
ALK
d. Update
name interfaces descriptions
1 | Clloje &4l POST my_index/_update/1 |id7} 12 ZRHEQ| LIS AHIo|E
_ I::||O|E:| olad

my_index QIEA0| ERHE id7t 1¢! GOl &=
PUT my_index/_doc/1

{

"name"” : "admin",

"message”:"Hello, Searchgoose!"

_ E-||O|E:| AH A4
my_index QIEHIAO| ERME idE o2 Ci|0|E ¥4

POST my_index/_doc

{
"name" :"admin",
"message”:"Hello, Searchgoose!"
}
- OHoJE{ =3

id7F 1@l ZFHEO| H|0|E| = 35|

GET my_index/_doc/1

- Olo|E AtN




EFEE FE olHA

THelo| HIo|E] &K

DELETE my_index/_doc/1

- Olo|e{ Z4Al
id7 1@l T RHEO| LI ZAl

POST my_index/_update/1

"name": "new_name"

24

name interfaces

descriptions

a
I
i
0z
ol
1
02

POST _bulk

?/°| Ct==2|] CRUD endpointE 2
HiXIZ2 =&

2 A 024 ASH
O oo TO

2?|2| Ct+2| CRUD endpointS 2 HIXIZ +=&

POST _bulk

{"index":{"_index":"test", "_id":"1"}}
{"field":"value one"}
{"index":{"_index":"test", "_id":"2"}}
{"field":"value two"}
{"delete":{"_index":"test", "_id":"2"}}
{"create":{"_index":"test", "_id":"3"}}
{"field":"value three"}
{"update":{"_index":"test", "_id":"1"}}

{"doc":{"field":"value two"}}

3. Search
oz~ EHQIZ ZMO| O|F o{X|H, Cheet g4
Huo| Aoz ABAERS AFBSHE WA
4r A1 H|0|E| & 2 (data body) ZI44 4rAlo| QL.
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name interfaces descriptions
6 | Clo|E AM GET my_index QI A0 A “value’2t=
my_index/_search?qg=value e A
7 | CllolE AM GET “field” L0 M “value"E2t= 2t 2
my_index/_search?q=field:valu | 7344
e
8 | Cllo|E{ ZAM GET my_index/_search “field” ZE0{| A “value’2t= 2t 2
74 AH
[== B |

- Ol|lo|H HM(ZE)

my_index Q=AM “value”Bt= Zt2 HAM

GET test/_search?g=value

- O|o|e HM(ZE)

“field” EE0i| A “value"2l= 2t 2 AM

GET my_index/_search?qg=field:value

- Clo|E| HM(E 2 M)
“field” EE0|M “value’2t= 2t2 AM

GET test/_search

{
"query": {
"match": {
"field": "value"
}
}
1

3.3 Non-functional requirements

Searchgooset= &t E’~E—I/\E-| ool 043 =7} 34Qd5t04 CHEFO| PdALS & E|5H=
ELHAIARIOICE OlE fIs S+2| L= AL0|o] S 410 ER35tLt. Service discoveryE ?IE
o] W & offoll A A7HSHE gossip LiHE Sl siie ZeHAE o &ofsteE =9
KEE W FIIMoZE X401 U= HEQ HH =71 #1 le HEE WEtstrt.
EHAEHS ZE L EE BMMIAMCIH =8 quorum-based raft &2 S35l D}ﬁE—I LCE
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rx
My
rok

Ct. O|% OtAE =E9} 0|5 =7} ZFAto| g8 B 5t BHELL.

Gossip Protocol

PERIODICALLY, TRANSMIT TO
b RANDOM TARGETS

—— GOSSIP MESSAGES (UDP)

L
[

OTHER NODES DO SAME
AFTER RECEIVING MULTICAST || . GOSSIP MESSAGES (UDP)

HE 30| M SZstH, centralized coordinator7t g1 CHAI
D= ol M FY|AMo 2 AHHS tEES MESM
gossip messageE &5t siiE HAMIX|E &2(infected) CHE =EEX QA| i
HAMXIE CIE ESo|AH M6t Elct. 2E HMX| ME0| 22 o HEQF0]
zhodstm Q= EE L gossip messageE S HAE FE2 FIHE AIE S HEE T S
MNEfO| HEE ZA EH, 2 HEE HIHCZ ME2R2 LE9 7| LEE7|2|2 ¢4Z0]
ZA™ECt

4

Raft
EAF AARIO] 2045t Qs T =S5 AHO|Q] 47Z0] AMEIUCHH, 0] AIARIOlIA
S A0l U £t =B MS(election)sof SO of M Al8SHE Y nEIES
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0

Raftct D $tCt.

Raft2| node:= Follower, Candidate, Leader2t= 37+ X| stateE 7} TIC}. Leader= Leader2
MEE AENE 2|0|6H, Follower= Leader7t MEE! 0|% Leader25E{ #4743 L{edo| E7I
HIMX|Z gto} & 2I5tE AEHOICt 0|28t heartbeat HIMIX|E 2 H El nodeE2 AHAlQ]

election timeout € 2|45t AH EICI. 22U}, LeaderZ £ E{ heartbeat H|AM|X|E BF K| 25104

M El election timeout2 Z 1t El nodeE 2 AHAlQ| stateE CandidateZ HH 1
AAZO|H & EE & F HIE°-IEI.01I AUE = EE0|H vote messageE & EHCH I2|1
3H vote messageE #2 = EE2 X419] election timeoutE Z 7|85t RF&I0IAH K
EF 8t vote messageE E ' node01|71| E5tAH Ect.
Node B Node B Node B
Term: 0 Term: 0 Term: 1

Voted Fers €

O
&

O 2 6 8§ O #»
Node A Node C Node A Node C Node A Node C
Term: 0O Term: 1 Term: 0 Term: 1 Term: 1 Term: 1

Vote Count: 1 Vote Count: 1 Voted For: C Vote Count: 1
OHA 2E EE7F 2L D 0bEE 0|4 2| S X E $t node= Leader state7} |11, AFAI0|
S ME|QACHE heartbeat messageE CHE == S0 2ACH O|ZH ZHE Leader nodes
OtAE tEE2M ZE OJAF ZHHE ZH El0o] client@t S A5 EICt.

Quorum & Split-brain

HER 3 o|a 2 B0 2h 45109 clusterE +433t= node?t %MOI S M| T cluster?}
sub-cluster2 E2|k|= 342 split-brainO|2t 1 BtCt. 2t E2|E 5 sub-cluster0i| A

2t 2t o Leader nodeE MES P7-|| =™ St cluster LHO| & 7H2| Leader node 7t EXH5HA|
o 2z 2 2Y £7| HEo| Cllole] HISZ| EX|7F g5tk

QuorumO|2F HE =, g ofA|7t o|AME TI-MAIZ|HLE 2|2 S st= ol EREF #|AFHT o

QILE LEdirt &, Qo] 22X A& stLte] = E 7 LeaderE t"E‘EI7| 2|et 2| A O]

E._J..L._—’.‘—Z Holstn, T 2| QuorumE SF5HX| RE B Leader2 MEE|X| RIS
StCH. Quorum based election algorlthmoilkl'— Quorum< cluster& 744 OH: e 40|
Mito 2 HolstCt. 2t M sub-cluster® T5t= L EE2| =7+ ™A clustere| MEtEC}

XA £|H S sub-clusterdl| A= LeaderE MEg £ QA &l= g1 2|F0|Ct.

W

8HH, ™A cluster2| node7t #4740 Z2 49| sub-clusterZ split-brain 0| & A 3H 2 [l
Quorum 1 o|0|E =™-E =+ Q1A EICt. 2tM clusterl| nodel| =71 272
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