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1. Overview

- Searchgoose= NoSQL J|£t2| full text searchE X| & Gt= RESTful &4t 244 Al &

— — .

- Searchgoose= ZAtE Z M1 Z 4H(shardi
Zot HE 52 RHS HIOIEH =2 = H3E 0 %E.

- Github0Off 2AJF ZJH= open-source ZZ2 X E |



2. Focus of Project
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3. Requirements

Functional Requirements Non-Functional Requirements
- R1. Cluster Service Discovery - cluster0fl =8t 2t node= H&EE
- R2. Master Node Election GIOIE £ fairotHl LE=0{JHXIH,
- RS3. Index Create OlZ Soll nodel £otE =011
- R4.Index Read d=s= zltHetetlt.
- RS5. Index Delete - userrequestl| 7 SE Al2t2 1=
- R6. Document Insert Ol = StLCh.

- R6.1. Document Insert With ID
- R7. Document Read

- R8. Document Delete

- R9. Document Search



3.1 Changelog of Requirements

1. Document IDJ} S50 A (#T6-4 Document ID Error TEST)
vV ErrorE ZM A9 X 210 oY Document LI E S overwrite StCF.
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4. 8 X Architecture
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Ab et 2| - Raft algorithm

Raft algorithm distributed consensus protocol
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SAFBHO
2t O] - Raft algorithm
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FO| - Raft algorithm
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4. 8 Xl Architecture - General
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4. 8 X| Architecture - Cluster State

ClusterState

Version: int Nodes: Nodes Node
- Nodes: map[string]*Node - Name: string
StateUUID: string - DataNodes: map[string]*Node - Id: string
- MasterNodes: map[string]* Node - HostAddress: string
Name: string - MasterNodeld: string
- LocalNodeld: string Index
- Name: string
MetaData - Uuid: string
- Indices: map[string]indexMetadata
RoutingTable
- IndicesRouting: map[string]indexRoutingTable

ClusterState

cluster= clusterti] 48t 2 & node®t index2| HEE 77
ClusterState struct=S 7tX| 11 QIC}.

Nodes: cluster0f| £%t 2 node?| H&

Metadata: cluster7} 2t2|5t= 2 index? H&
RoutingTable: cluster?} Zt2|6t= £ E [index-shard-
datanode: matching pair2| H&



4. 8 Xl Architecture - Network Transport
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- [OE &2 Request &5 Al
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. - U8 =22 H Request =41 Al type0fl
Received SendRequest et handler S= a N P
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4. & X Architecture - Send message to other nodes
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4. & X Architecture - Receive messages from another node

Master Node
Received

Coordinator
new ClusterMetadata

Master NodeZ £ &£ H & = ClusterState
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Cluster

ApplierService
Metadata




4. & X Architecture - Index and shard data management

IndicesService

IndicesService

- oHE S E0A 22 E IndexsSS &EE

IndexService
- lE® SENHAN 22 E Index2 ShardS
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4. 8 X Architecture - REST APIs

HTTP request path IIEI2 02 &

> [{index}
> [{index}/_doc/{id}
>

Kindex}/_search

Services

Rest Controller
PUT /i RestPutindex = O:l a‘l Request Handler PLI-EL'
{index-name} Action oF— ==
- Path pattern 0if &= handler = =

RestindexDocld
PUT Kindex-name}/_doc/{document-id} Action

A

0

ol & W& 0 %= HandlerE = =00t

i T L—— 5 RESTAPI

Actor




4. 8 X Architecture -

Node3

Total
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SendR'equest

ransportService

Coordiantor
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Cluster
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\
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MasterService Bleve
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—

Actor

REST API Rest Controller

RestNodeslInfo

HTTP pathoj @izt 29H= hand
ex) 3 el RestindexAction
/_nodes

Jtest-index
ltest-index/_doc/id1233123

searchgoose

> Node1



5. System Test Cases & Results
Test Name Description
T1-1. Config File TEST config.yaml I} 2 0l M seed hostE A ECZ 2{H= == U =Kl &2l
T1-2. Peer Finding TEST St cluster 2t0ll &8t 2 = hostIt 8 & & 2 = fully-connected mesh networkE & & &= JU =Xl &0l
T1-3. Seed Host Error TEST config It L 0fl 2R & | seed hostIt AUCHH errorE LM AIZ 2= A=K &0l
T2-1. Vote Request TEST vote request & responseE FAH O Z LAl & =4l IS EHA| &0l
M Y x| i Al Y = A0l B3R
T2-2 Publish TEST r;raitg{ﬂo;%l £, cluster state struct 844 X =J| &}, publish request = 40| 2
FAXO HEEHZES HAE EH
T3-1. Index Create Master Node TEST rﬂai’lc(?_r ;?)d;glP & A X O 2 cluster state & & 3t 1, data node Ofl | cluster state
T MM =
™AFE O SE HAASS ML HESHHES 51D HL=
Index nameOl ol B2 errorE ZYAIZ = A=K 20
EYMFHOZ X3 JtssHAl &0l

T3-4. Index Name Error TEST

T4-1. Index Read TEST



ol

Jo

data node0fl Al requestE

PIF

5. System Test Cases & Results
Test Name Description
T4-2. Index Read Format Error TEST Xl & &l index read request formatE =0t X| X2 &R errorE LM A2 == U =X &0l
T5-1. Index Delete Master Node TEST rjga;tg ioggx?gofgé cluster state & 2 E H Aol 1), data node0ll Al 81 & & cluster stateE
T5-2. Index Delete Data Node TEST g;; gcﬁiﬁjgggi master nodeZ2 & HIAIE S M0t HEet disSot), 1 Z2UE
T5-3. Index Delete Format Error TEST Xl & &l index delete request format2 &=0tX| X2 Z L errorE LMAIZ = U =X &0l
T6-1. Document Insert Master Node TEST rjga;tg iogé}ﬁgofgé documentE N & & & &5t shardE & 1) data node 0l Al requestE
T6-2. Document Insert Data Node TEST data nodeJ}t documentE & H Q2 4 = =X &el
T6-3. Document Insert Format Error TEST Xl & & document insert request format2 &4=6t Xl X2 Z R errorE L MAIZ == A=K &0l
T6-4. Document ID Error TEST document IDJ} S50l Z R errorE LA AIZ &= JU=X| &0l
T7-1. Document Read Master Node TEST r;,{a;txe{ ;f)&e?P Y& O =Z documentIt M & = shardE & dgg
data nodeJ}t documentE &2 2 1S == A=K =0

T7-2. Document Read Data Node TEST

AL
e



5. System Test Cases & Results

Test Name
T7-3. Document Read Format Error TEST

T7-4. Document Read Not Exist Error TEST

T8-1. Document Delete Master Node TEST

T8-2. Document Delete Data Node TEST
T8-3. Document Delete Format Error TEST

T8-4. Document Delete Not Exist Error
TEST

T9-1. Document Search Master Node TEST

T9-2. Document Search Data Node TEST

T9-3. Document Search Format Error TEST

Description P/F

Xl & & document read request format2 &

o & documentIt E=IHGHKA X= B errorE LMAIZ

Master node)t & &N © 2 documentIt X & & shardE & 1) data nodeOll Hl requestE M & =~

OO M —

QA=K =0l P
Data nodeJt documentE &AM O Z AR = A=K =0l P
Xl & & document delete request format=2 =40t X| &2 B R errorE ZMAI2 &= JU=X| &0l P
ol & documentIt ZIotAl &= B2 errorE 2 HAIZ = A=A &0 P
Master node?} data node0fl Hl & & & © 2 search requestE M &6, ZUE F & %= U=sX P
&0l

Data nodeJl & & & 2 2 master nodeZ £ H requestE 416110, M 2 £, 2 ) E master P
nodedil Hl & == JU=X &2l

X8 & document Search request format2 &0l X2 R errorE A2 = U =X &0l P



5.1 Success Criteria Check

2.2. Success Criteria

- success 2| 7|E2 priority 7t primary 2| 2& use case 2| testcase & pass o=

Aoz $tct,

2 Z2HEQ| AL 9719| use case 25 primary 0|22, & 29 7H9| test case

& 2970 E pass et 8% success O|Ct.
STPOIl & Al'=l Success Criterialll 2| 6+H,
Z 2904 2| test case =

Ref & Use Case Test Case No. Priority 2904 E p8886|' Rqe2 E,
R1. Cluster Service Discovery T1-1, T1-2, T1-3 primary successO| L.
R2. Master Node Election T12-1, T2-2 primary
R3. Index Create T3-1, T3-2, T3-3, 13-4 primary
R4. Index Read T4-1, T4-2 primary
R5. Index Delete T5-1, T5-2, T5-3 primary
R6. Document Insert T6-1, T6-2, T6-3 primary
R6.1. Document Insert With ID T6-4 primary
R7. Document Read T7-1, T7-2, T7-3, T7-4 primary
R8. Document Delete T8-1, T8-2, T8-3, T8-4 primary
R9. Document Search T9-1, T9-2, T9-3 primary




5.2 Test Issues - Bug fix

1.

S A4 0l#(Race Condition)

AL LUK L= HIA0H2IFHAES SAIN 01 B Helote HIAE BHE A A

vV EAEH0IERst RFE > UERI H
Connection 2¥ =2 [l Read/Write o= £ &= Mutex Lock/Unlock= Soll oll 2

ot 22 2> L E=2| Connection=S T’;FE',I o= Map
E =29 Connection= Jtot1] AL HI & [ Mutex Lock/Unlock=
Write 2] B S & &= = 9| Connection= overwrite & £= YT = X2l

|0

ElectionO| Z2UJ| M0 HTTP €S =&

X Single 2=0ll A= 24 5HXI &1 Clustering 2= 0l A &M 6H= B 1
X Cluster 2H0fl /= = =212 Elect|onO| 2L M0l AAR2Z master 2t A2t

VvV il =NME BESIL MHE ERItUS
Goroutine &/ & Al Election0| 2 %t= [ Go Channel2 Sdll signal2 2 L1
ol € Channeldil signalOl 2 [t Xl holding

-

Soll ol &



6. Traceability

Test Case
T1-1. Config File TEST

T1-2. Peer Finding TEST Operations
T1-3. Seed Host Error TEST HitpRequest
T2-1. Vote Request TEST UpdateClusterState
T2-2. Publish TEST PublishClusterState
T3-1. Index Create Master Node TEST CreateStorageFolder
T3-2. Index Create Data Node TEST ApplyStateResponse
T3-3. Index Create Format Error TEST HitpResponse
Use Case
T3-4. Index Name Error TEST - 5 Searchindex
141, Index Read TEST R1. Cluster Service Discovery e o
-1. X

R2. Master Node Election S oTageT el
T4-2. Index Read Format Error TEST CalcShardNum

R3. Index Create
T5-1. Index Delete Master Node TEST SendRequest

R4. Index Read
T5-2. Index Delete Data Node TEST Index

R5. Index Delete
T5-3. Index Delete Format Error TEST Documentinsert
T6-1. Document Insert Master Node TEST ROZocumentinsal IndexR

‘ R6.1. Document Insert With ID [CeXRosponse

T6-2. Document Insert Data Node TEST SendResponse

R7. Document Read
T6-3. Document Insert Format Error TEST Get

R8. Document Delete
T6-4. Document ID Error TEST DocumentGet

R9. Document Search
T7-1. Document Read Master Node TEST GetResponse
T7-2. Document Read Data Node TEST Delete
T7-3. Document Read Format Error TEST DocumentDelete
T7-4. Document Read Not Exist Error TEST DeleteResponse
T8-1. Document Delete Master Node TEST SearchRequest
T8-2. Document Delete Data Node TEST DocumentSearch
T8-3. Document Delete Format Error TEST SearchResponse

T8-4. Document Delete Not Exist Error TEST
T9-1. Document Search Master Node TEST
T9-2. Document Search Data Node TEST
T9-3. Document Search Format Error TEST
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. = e 1 O =3 T
[ & ElasticSearch-HQ x e = a X
€ > C ® localhost:5000/#!/clusters/searchgoose-testClusters * OB Y QOM @ m @ [+]
ElaSUC & Clusters ~ £ Settings ® Docs © Star us on GitHub

“® searchgoose-testClusters o

Indices » |+~ Metrics ~ © Nodes ~ gnostics  <»REST  Q Query

3 3 920 2.4 MB
I TN —TT T | S—S———

A Active Shards I  Unassigned Shards I nitializing Shards I Relocating Shards
Nodes Indices
Name Master Data HTTP Addr Heap Used Free Space Load Search
sg-node-01 192.168.35.105:8180 2% 194 GiB -1
Index Docs Shards Replicas Size Cache Size
sg-node-02 =i 192.168.35.105:8179 3% 194 GiB b |
I elastichg 1 1 0 72.8KB N/A
sg-node-03 = 192.168.35.105:8181 3% 194 GiB -1
I library 819 3 0 1.7MB N/A
Showing 3 of 3 5 per page v I products 100 3 0 611.9KB N/A

5 per page v

ElasticHQ.org - GitHub Page - @ElasticHQ - Google Group
You are on the current version: 3.5.12
TOS & Privacy Policy Stuff | Code licensed under Apache License v2.0

©Razorback, LLC. All Rights Reserved.
We are not affiliated with Elastic, Inc.
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€ > C @ localhosts000//clusters/searchgoose-testc! * ogvYoMNBEe= @O

Elastic:

% searchgoose-testClusters oo Eindices~ L’ Metrics ©Nodes~ &IDiagnostics «>REST  Q Query

3 3 920 2.4 MB _ L
T T e s Searchgoose 2 HAH ABHE B0 FE=

A Active Shards B Unessigned Shards [ECM initiizing Shards EEECEE Reiocating Shards |

Nodes Indices
geRden) 2 162160:35.1058160 z Tescn - Index Docs Shards Replicas. Size Cache Size
o = & mesen ma 4 | ' e S 2HAHN 0ol &, 018A X
‘Showing 3 of 3 tems 5 per page 100 3 0 611.9KB NA E al: d DH A = o _ O ;'_
— <] o
) OOl 2%, document 24 S &0l &

ElasticHQ.0rg -+ Github Page - @ElasticHQ - Google Group

You are on the current version: 35.12
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7.1

=

A ZLIEHE

.{

I
]

=

& Elastic Search-HQ x

e

C @ localhost:5000/#!/clusters/searchgoose

Elastic

testClusters/indices;

library

% searchgoose-testClusters

£ library

Mappings

State

STARTED
STARTED
STARTED

1.7 MB
Primary Size
tratiol
#Docs Size
275 507 KiB
275 584 KiB
269 578 KiB

= Indices|

1.7 MB

Total Size

Node
-Ba91Q9HrLvZ9IAPfTdCxA
nXmubzA0OJxMqL776H1Auw
QVTZDIMBDIcFCxLilxQtaA

= 7S Soff dd=E HAS HEE
AtAlel 20 LH = #= U=,



[w Elastic Search-HQ x 3

10

.{

= C @ localhost:s sters/seart * gvenee=@®o
Elastic  Seting on GitHub
4 searchgoose-testClusters Sndices~ L Metrics ©Nodes~ @Diagnosiics  ¢PREST  Q Query
m @sgrodel?  @sgnoced3  @sgnodet
Store Size Heap Used
a0k
B60KB. e
B40KB —
k6
00K
e -
T
e
% o W 5 % o W % 5
Document Count Documents Deleted
=
25
P
a5
E
5
P
25
=
s
5 o & 5 5 o & % 5
FS Used FS Free
0868
- 268

0468
0
2058

1668
1468
mas

N

g
Lo =

ol gt
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7.2 %4_5_ AN D4 AH A_lljlﬁ

& 5 C @ localhost:8083
Alice]
30 Hits
...seems,” Alice said to herself, “to be going messages for a rabbit! I suppose Dinah’ll be sending me on “What was that?” inquired Alice.

messages next!” And she began fancying the sort of thing that would happen: ““Miss Alice! Come he...
Alice's Adventures in Wonderland - Lewis Carroll
Alice’s Adventures in Wonderland - Lewis Carroll Location 567

Location 118

“I suppose so,” said Alice. Everybody looked at Alice.

Alice’s Adventures in Wonderland - Lewis Carroll Alice’s Adventures in Wonderland - Lewis Carroll
Location 301 Location 760

Alice folded her hands, and began:— “Very,” said Alice: “—where’s the Duchess?”
Alice’s Adventures in Wonderland - Lewis Carroll Alice’s Adventures in Wonderland - Lewis Carroll

Location 183 Location 458



7.2

@ Elastic Library

e

N
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S
\J
>

SR=

H A A

02
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U
0
J

x

C @ localhost:8083

Alice|

30 Hits
..scems,” Alice said to herself, “to be going messages for a rabbit! I suppose Dinah’ll be sending me on
messages next!” And she began fancying the sort of thing that would happen: ““Miss Alice! Come he...

Alice’s Adventures in Wonderland - Lewis Carroll

Location 118

“Isuppose so,” said Alice.

Alice’s Adventures in Wonderland - Lewis Carroll

Location 301

Alice folded her hands, and begani—

Alice’s Adventures in Wonderland - Lewis Carroll
Location 183

“What was that?” inquired Alice.

Alice’s Adventures in Wonderland - Lewis Carroll

Location 567

Everybody looked at Alice.
Alice’s Adventures in Wonderland - Lewis Carroll
“Very,” said Alice: “—where’s the Duchess?”

Alice’s Adventures in Wonderland - Lewis Carroll

Location 458
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l @ search Example App b + g &
& > C @ localhost:4000/indexhtml ¥ OB VYQOM @ m @ o
Products v computer
Results eq 4
1 2 3 4
&
o D-A-VF!‘:?VEV
Durable Cotton Computer Gorgeous Wooden Computer Enormous Granite Computer Practical Marble Computer
by Carroll-Altenwerth by O'Connell-Yundt by Satterfield, Sanford and O'Hara by Effertz, Cruickshank and Gislason
7623 EUR 865.59 EUR 402.56 EUR 634.08 EUR
Material: Copper Material: Silk Material: Paper Material: Iron
Color: gold Color: fuchsia Color: orchid Color: lime
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Result
s ;
' ‘D -
e o o -
Durable Cotton Computer ‘Gorgeous Wooden Computer Enormous Granite Compute

Material: Copper Material: Silk Material: Paper
Color: gold Color: fuchsia Color: orchid

Practical Marble Computer

Material: Iron
Color: lime
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