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ABSTRACT

Each community's data varies depending on factors such as condition,
climate, way of life, culture, traditions, local knowledge, and types of businesses. Most
of this data has not been stored digitally, causing delays and incomplete analyses.
Even some digital data is scattered across separate, unconnected systems, making
collective management difficult. Therefore, community data should be stored on a
unified digital platform for seamless analysis, allowing on-demand browsing and
searching.

This study proposes the design and development of a multi-data
platform that supports various data types (text, numbers, locations, images, etc.) and
integrates with existing systems via APIs. It stores raw data on Google Firebase Firestore,
files on Google Cloud Storage, and retrieves data quickly via Elasticsearch. Additionally,
the platform includes applications for data collection across communities, enabling
automatic creation of data structures to simplify collection. This flexible system can

be applied to support city development and problem-solving.

Keyword: Diversity Data, Data Platform, Data Collection, Data Analytics, Big Data
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Node ¢ 9 Fumungdiunmsiiudoyanianuduiusinestosiudiuiuuin

anuwaizlasadin1sdaiutoyares Relational Database [12] w3ogudayaids

duius anansauanalanagui 3



Schema Utilized Schema Utilized

Users Users

| ID | First name | Last name | | ID | First name | Last name |

Data Addition Data Addition

| Daisy | Jang | | Lucy | Wang I 1999 |

I | I | :
© o © o

Users l, l Users l l

| 0 | Daisy | Jang | H

|T| Lucy I Wang | (%]

UM 3 é’ﬂwmzmi%’mﬁu%}aga%m Relational Database [12]

N3UN 3 wanadnuazlasasnanisinudeyaves Relational Database [12]

FerngulueIatrouansliiiulassadiadoya Fausznauludenisisloyate Users 8l

AodutdmsuLAUTayade ID (sailigiuvesudazuad) First name (F0939) wag Last

name (ana) visnunaIuAduy Wedln1siiudaya User lngl lneszyan First name 1Uu

. I = LY =1 Y o @ 1 = Y
Daisy Wa¢ Last name 1u Jang Fsansnsatufinualadnsa diugdluasanuanddiiaunig

Windeaya User lnaszyan First name 10w Lucy A1 Last name 10u Wang uagszynoauil

WAy 1999 Wudnuiletee wasnsaslianusaduiinel 1999 ¢

anwaglaseasianisdaiudeyaves NoSQL [9] TugUiuuves JSON [19]

anansouanslacagui 4

Data Addition Data Addition
Daisy Jang Lucy Wang 1999
{ {
“firstName”: “Daisy”, “firstName”: “Lucy”,
“lastName”: “Jang” “lastName”: “Wang”,

}

[

JUT 4 dnvaznisdnnudeyaves NoSQL [9]
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1n5U7 4 uanadnwarlassafranisiafudeyaves NosaL (91 luguuuy
JSON [19] @ suanslofisiudnlaidndeyaluunay Object [20] 9zdAWadonsiAudoya
(Property) fignunsadaiiuasgiudoya NoSQL [9] lalaglinsenuiulassasadeyadiuls

usnnilonnuiiateyaduduten diay Juil viefifasumiuga &l
Foyaluguuuulnd Fseraduguniw 3dle vielnldlonasvannvanesia sudsszuudabes
foyaiionisivduegning Wefinsunmumiadoyaiomaid aunsofauisssinnves
szuudnfutoyanfousnfosasruugudeyaiiieates feandeadelud

1. RDBMS [12]
spUUdMUTANTSIuT oy LT sduitus (RDBMS) 4 alddan15deyadiil

TAssas 1 Uuau dnsmalul

'
=

® MySQL [21] Wuszuudanisgrudeyadeduiiusuuu Open source [22] &4
suaden aansaFouinislidauldieg uilimngiussuuiifingi
Toyavuelvg videfiviinateyaitunduiunnegsieiiles

® POSTGRESQL [23] 1 uszuudanisgiudeyaidaduiusuuu Open source
[22) Inefgauiuintsiednsdenloseuduiuslidudou udussansnm
8371071 MySQL [21]

® SQLite [24] Wuszuudnn1sgIutoyallsduiusiuu Open source [22] gn
wannlvansafudeyaldlaglidedeusegiudeyatuiniosszanana
(Server) lnganunsaiiudayalalulndisien

® SQL Server [25] Wuszuudanisgiutoyaidadunusuuu Closed source
[26] Tngtiulviusnisusunselne wasilenlddneas

® Oracle Database [27] tJuszuudan1sgiudoyatdsdunuswuy Closed
source [26] LY ULA 82A U SQL Server lagtduliusnisus¥nsnelug
WAy wazliAlddnege

® Amazon RDS %38 Amazon Relational Database Service [28] 1 uu3nis
grudeyadsduiuslusunuy Web Service §381urnauazaanlunig

IAN15 NMSUSUVVUIAMILANUABINTS
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2. NoSQL [9]
sruvdsdimaudeyalusuuuudy q Allimss Tasgnesnuuuanlsessy
funseuteyaUsunannn lnesessudeyauseiny Semi-structured wag Unstructured &
Fovigluil
® Redis [29] Wussuudnnisgrudeyalumiieaiiudi (In-memory Database)
Fa19u Open source [22] warfinrmiigs Tnsdnuazsuuuunsdaiudu

a =

Key-value §9a1u1sanavauadlaiisseduiadiung dn1svirausely

v o

PUIYANUILUUTIAT? (RAM) [30] F9sinuinle

o

mSunuTeyatanI1

® Amazon DynamoDB [31] 1§ uszuudnnisgiudeyandslwuunisdniiv
[ a = [ 1 3 1o t4 a &
anwe Key-value Miin153nn1sed 1aanguuuy tagludndudesfiane
\A5 BeUsTUIaNALRY (Server less) § el aaantUfog1en1aiiudeyaly
W8AUT1 N15UTEUIANARUY Real-time anunsaveneiiufinisiiutoya

Iolnelsinsenulassasnatoya

® (assandra [32] Lﬂuszuuﬁ’mﬂWSgquﬂ’ayJaLLuu Wide-column 3.y Open
source [22] lngidnuaudfisufe 895UN15v8186IvaYAg s (High
Scalability) wazdn1snszanegrunisiiudeyaeg19dUssdnsain
(Distributed) kagdAununIUE (Fault Tolerance)

® MongoDB [33] tfuszuudanisgiudenasuuuy Document-based &y
Open source [22] lnatfiutoyaluguuuy JSON [19] uay5easunisvensves
Toyavunlviey

® CouchDB [34] ifuszuudanisgiudeyazuiuy Document-based 3y
Open source [22] lnatfiutoyaluguuuy JSON [19] uaysasunisvensves
Poyauunamin

® Neodj %38 Native Graph Database [35] Fadu Open source [22] lagiin1s
Fuemudiiusszmineteya deanunsaduduls

3. Cloud Storage [36]

szuudmiudansiildsunn 3ale onansalinsne q vielddaiudeyauwuy

15TA59@519 (Unstructured Data) fisasaludl
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® Amazon S3 [37] 8011971 Simple Storage Service \Uuuinsiudayanuy

T9g (Object Storage) UuAa1IUYDY Amazon Fudunisiiuingluiunie

Julrldmusiesnts Inesesiudayadiuiuuin (Scalability)

® Azure Storage [38] 1uu3nisiiudeyauunaiiives Microsoft @ednLiu
Iauuulufilaseasrsusuou (Blob Storage) auralugla lnusessunis

YMIveITeLa uaziinunumMuUseANLNANAIN

® Google Cloud Firestore [3] iuunsdniudoyauuaaniives Google &4
anunsadainulidluilaseasenng q lemuneanis (Object Storage) lae
ansadaiuteyalaed1edangu (Schema-less) wazimanzagldauiu
szuulfumssuiandeyauuy Real-time lngseasunisvenevuInnIsiAv
Poyalvionlulinnunisldanuas

4. Full-text Search Database [39]

SEUUTINNDDNBUVAINTUNITAUNITDANUT T AuT U oule (Full-text

Y
(%

Search) lggnesinsa ddswaludl
® Apache Solr [40] \luwwanwesudmsuliuinisnisdumdannuduueuy
Tnganunsarumvayaiiulilussuudanisgiuteyavualng (HDFS) [41]

Ifagne3nss Inesessunsveneiuesoyauar numusenuAANaNEd

® MySQL Full-Text Search [42] Wussuusinauanunsaliiu MySQL [21]
Fafinuszansnmlngnisdssdduteya (Index) [43) lunedinifidesnis

AU Fedawalirumdeyalasiagidu

® CElasticsearch [4] L0 uldv9grudeya (Database) wagszuvduAutaya

<9 Y

(Search Engine) Turiafeniiu Faunsaldifudeyaluviunaun lnans
nsraredeyalydmateniodld Fedniivuluguiuuu JSON Document way
dldanuaunsadummendie 4 lWaufdeanufidudeulngldiiaisings

5. Data Analytics Tools [44]

[ [

Welddenszuudnnisgiudeya Wedniusintoyandeniseersmnsay

a a

Wd7 MINABINITUNDITRYALTIAN Toyaldeala Yoyaltegsna niedeasuinen1suimis

Y 9
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Indusediszuutieiinsiilsadfuazianiasidoyaniuyisiaifiaula (Data Analytics

(%
a

Tools %38 Data Visualization Tools) fesaludl
® Microsoft Power Bl [45] luipdasiiodmiuiinszsiteyagsauuuldmneuls
(Interactive Data Visualization) 31nUS¥" Microsoft [46] A15a519518971U

W3 0n15a319nT2AUARH (Dashboard) & 95895Un 15ad9dunansna e
va1nmatesULuL laeidennses seyMdum seydrsnatiaulals lng

Sududesinduiieldnuuuasainauiainesnienues (On premise) [47]

® Tableau [48] 1 uin§ eafled msuTinsievivoyagsnauvuldnaula
(Interactive Data Visualization) ansnsaldanunuuainie@aseuslaig lag
Halgane9iunanin Power Bl [45] @wnsatdentgeulauuu On premise

LATNIUARIL

6§ v

® Grafana [49] \uAsesinssitayazuwuu Time Series [50] ioazUdaya
et Ad1usun1sinaula (Interactive Data Visualization) i e478luns

USMSIANITHNUADINIT

® Kibana [51] LuiAs esdlodmiuTiAs1zidayavn Elasticsearch [4] vile

LLamwaajﬂiuwmﬂwma'gﬂLL‘UU (Interactive Data Visualization)

2.4 FBn5as1zidenu (Text Analyzer)

iesandeyadiulnajgniniulnenu feyaursdrumnanmsfissieduieas
U yhlidestinszuaunmsdanisuaginszsideniuilagians denisaztideyavindeniiu
ldsslendlédu dowiunmsiinngiuasidasdoyaogamnyan ednfvasgudoya
staduszuu JedeyatigniniAvesiamnzauudiazanunsafumuazihnduanldlfodng
AsufuasiiusdvEam Fdlatimsuiuusssurinneidenimainidudsld suwuunisde
A1n1w1lne (Thai Tokenizer) [49] 1WA sutdu sULUUNISAAFITTALE ULATH (N-gram
Tokenizer) [53]

ndnnsdnitudeya Sudutoru Fudwdnisfudemudn uddsiely

Anneilaglddanesiuiivmunzauniunisnsaivesiainstoya (Data Engineer) iioliila

HASWSNANEN uTumouRasialUil
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( )

Text Analyzer

Character Filters Tokenizer
—
TeXt InPUt Character Character| Data base
—-> Filter 1 _>->." —>

i

2
Token Filters
Token Token
9 9 h

U7 5 nanmsdaivtoya slladeninu

91N3UN 5 wamaannisdaiudeya lnaisuannissuteyaniadeninud
AoIN13TALA U (Text Input) vit adaraliduTimstziuazuiasdoya (Text Analyzer)

FLunsHiY au vsadsunuassnenes (Character Filters) finlUdvonduaanureae

] LY [

9 (Tokenizer) uagsinitanaanty (Token Filters) annuuddaLivasgiudeya (Database)

'
o A o Y aa [

d1wea Text Analyzer \up3asilodrAgvimiilesziuazulasloya

!
=

Fefldhuuszneundnuareasdonduioluil

® Character filter iwihil 1iin au w3aiasuntasiasnuslu Text Input 3
Hudrusznay (block) AviselafiAly Susgiuriiaes Text Analyzer fifs
Ay

]
N

® Tokenizer ¥uL17 AnLUe Text Input eontdudiges 9 15831 Token
(#osdl 1 block i) uazdnistufindrwuvassnfiaglu Text Input tield
TunsAum

® Token filter il iy au wiaiasuutasd (Token) 7ir1u Tokenizer

1ua1 (@ulsznaud azludnle wseduinnin 1 Ale)

o o [ 13 ¥ 1 I = A v 1
bl allﬂ’ﬁ?]ﬂLﬂU%@Qﬁ@ﬂ’NLUUi%UULLﬁ%&J nsiaenld Text Analyzer 88194

winzauwd iliaunsarumngudeyaidenndesiumaum (Keywords) idoudnlula



15

K d Text Anal P i S h Result
eywords — ext Analyzer — rocessing — earch Resu

{

Database

JUN 6 winnisAumdeya vilateaiy

1N3UT 6 uanamdnnsdaiiudeya Tneiduarnnistieuddum (Keywords)
Al 9nsdussdasiali Text Analyzer (fnudu Text Analyzer siaienfuiildiinsesily
Funeudaifivieya) sudunmsiieneiuazuasdoya Wolinsgiddunizousosuds 39
sidudundeyaiiaenndostuanlugudeya lnenadwsiildannisdumil amnsnildld
NuABlANINANADINTG

nannN1TIATIeRtany legldgueuunisdndiniuwilve (Thai Tokenizer)

wanaRagun 7

Character Filters

Thai Tokenizer
—
( ndaviazlne > 1avosin ]

Keywords

JUN 7 M5BAsIziverIume Thai Tokenizer

1N3UT 7 uanmannsiiazideyanie Text Analyzer Usziand 2 Tng
3UINNTTUAELIM (Keywords) vl odselsk Character Filters vwiind ulasavlnedu
\aue150n 9niudld Thai Tokenizer sufiunisinddnsuniwilne Tnsldguuuumugu
Fdmilunaunynsy fegnanisldan uansdel

Fognail 1

wINABINITIAivLazAUNIA1I “Bulideusudussnalnel” agldnadns
MnusaznszUIuMIfineandearolull

[

nszvuNsIaiudenud “Bufideuiugussmalne!” I
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'
=) 1

W90 Character Filter azwdaaavineiduaveisin andu azlaaiin
“WR, DY Yo~ ’”
guddousuguszmealne!
.l Thai Tokenizer 9¢laA171 “BuR” “dausu” “gd” “Uszma” uag

“Ilng” ntuduivasgiudoya

nsrUIUNIAUITaANT “Bufiieuiuguszmalne!” ALkl
mntauAAumIn “Ussndlne” wazdssals Thai Tokenizer aglataans
A1 “Usend” waz “lne”

mndaumaumin “Usendlne!” wavdanolyl Thai Tokenizer aglanaans
A1 “Usend” way “lne”

mndaumAum1In “Buffousu” wasdwneli Thai Tokenizer aglanadns
A1 “BUR” way “Aausu”

mndeauAumin “Buddeusuguszimalng” uazdwiolyt Thai Tokenizer

wlanaansAnin “Bud” “dausu” “gd” “Uszma” uaz “Ing”

A0819% 2

PINADINITTALAULAZAUNIAITIN “U1INDNNLE UATIIVENNe06” 218

NAANSINNWABLNTEUIUNNTAITEasDeARD lUT

—_

[

nsTUINMsIRiuTanL “dravieunzd uasIYEINece” TRl
dlosu Character Filter azutasiavlneduararsin azldrin “drameu
g8 UATIVENNL01”

diornu Thai Tokenizer azla@111 “419” “viou” “uzd” “unss1vdun”

ey “101” anludnnuasgiudeya

[

ASZUIUNISAUTNTDAINUIN “D1IBUNLE UATIIVAUNe0e” TRl

PNTDUAIAUTIIN “D1INBUNZA” Lazdanaly Thai Tokenizer aglanadns
AN “U12” “UaN” way “Uzd”
PINTIUAIAUNIIN “UIINBUUATIIVANN” warddIsaly Thai Tokenizer 9

TANASNSAIN “d172” “vBy” way “unssIvEuN”
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3. NYaUAIAUTIIN “U19BU101” wardanali Thai Tokenizer azlanadns
AN “917” “van” way “101”7
4. MNYaUMIALNIIN “SIBEUN” wazdanal Thai Tokenizer AzlaNasNSA1IN

“519” way “dun” (luaannan)

A1NI9F0IA19819 wandlsiLiiuln Thai Tokenizer aunsaladauduniwlne

<

16 wedapumuiedvaseMdudannizlile

wanNTATIERtaAY BaduwNIU (N-gram Tokenizer) LanInaguil 8

Character Filters

Tokenizer
—
[ nJaviaglne > 1avo1sin J

Keywords

JUN 8 MyIATIzvivenume N-gram Analyzer

N3V 8 uanwmdnnsiiazideyasie N-gram Analyzer lagi3ua1nnns
$URIAUNT (Keywords) viiadssials Character Filters vwntiniudasavlnaiduavesdn
N3 Tokenizer wila N-gram ddlunisdindimunissernansiusdnes

N-gram Analyzer 14351158 aeuuy N-gram § adunisdaemiudifu
fdnws lnganunsaszyfiauinumdnsmumatls Wi N-gram2,3 1Jusiu

A19819N190RAA1 “U1vounzd” 1agldisn1sfnAILuU N-gram2,3 Lans

HASNSTLARINNNTAATIZAIINIY 19 A AIgUR 9

I 4 4 7" 1M 1M M e % veN BN NN uN  WNT uT Uz %A A a ‘

UM 9 waanwsann1sly N-gram Analyzer (F8n15fnfLuU N-gram2,3)

(% 1 4 t4 Y < 1 4 Y
1N61798197190 U wansliiudn N-gram Analyzer a1unsalderulaiv
nMulnguaziunne wivgldiuiiiudayadmiunisdunieesnii Thai Analyzer way
9199gldnadns N wuInALlY mnfmuavEInsIga (Min) kaggedgn (Max) ¥8931u7u

fonushivunzay
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UNN 3 50 HUN15IV/25n15998

Tuuniazes vrefanisoenuuuuazisnismaaouszuuiiA sadasfy
Inerdinusatuil deUsznaudas an1dfmenssuresssuudanisdeyaninumainuans
nszUruMIiansteya lnssadanafiudeya iniesdledld ssuudiuisauazandniy
JansteyanuraINTials N159eNLUULATIES NUBYaRINMLNIAYY KAZNITNAFOUAIIILT)

TunsAummgAS T8RN

3.1 amUngnssuvasszuvdamsdoyannuvainuany

n13dansteyanainraty Falivsunauintuegnasnaa 3 dudesly
whasnasudmiuUIMIIanNIsteyarNruvwInlug) FelasuniseentuukaziaLITuNNlng
UAANIELTEIVIQYLANIA WU InsUaya (Data Engineer)

nsdaLivdeyaeg1siusz@vsnim Sndudetoanuuunudlaseasnenisiu
Ty L ANUMIITANARAAR 0N UTBYANAINVAY TINTINITATIVADUAIINYNADIVDY
v o v v a v & ° Y v | = vy o
Taya Welideyanigninivaiunsainlldusslenilavndiu Felaeonuwuulasasnaves

sruLdniutoyanNraINTane LI Ui 10

] -

Application API

Data Search &
c BLOB A —
User App 0 Document Analytics €—> o €<
B Storage i <
Uufindoya £ Storage Engine 8
1 £ - = M=o o - 5 Dashboard
DINMSAISID - 2 Inudoyadu ifiusumw/Iwg || ifudoyadiksu % _ N N
Q. E=] Y h. . - c | daow/Aukidoya
< 2 (Raw Data) (Files) Aurilagiaw: < . N
€ (Monitor & Search)
[T
«—> E <>
g l l !
e
Management <
Console 2 <> Data Collection Schema <>
asvKudaKdaya - T —
Kealhsvasvsadniy ifiulnsvasokudakijdoya (Data Schema) ia:

nJavlnsvaswdksuAuri1ag1vsaaiSd (Custom Mapping)

JUN 10 laseas1avesszuudansteyaninuvainvany

N3UN 10 wandlassasnevessruudanisteyanuvainvaty dalddmiu

1al v v &

N153ANSUBY ALY I feIN5IaNU lnganunsaasnaardanisiassasisdeyaniy

Y

MUIANL1IBLATIATIVRIYAAIN1UAINEIU Management Console Fauaniuduudoyaniu
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Management APl Laguduaninisidnfisteyaniiu Authentication iieieusofudruves
Data Collection Schema @1 utuiinlassas1sdoya 4 saud 2z1d euloafy Data
Document Storage dsuLiudayafu uay BLOB Storage dmsuiudoyalnd wu gunn
Jusiu

\dloaframnanydeyaifouiesuds fdmanazduiindoyalundazyuvy
aunsatuiinuazdnnisteyalariu User App %ﬂLLamUﬁ'awﬁayjamu Application APl Lag

A oA

guduansnisiinfsdayaniu Authentication Lieiieusaiu Data Collection Schema Lile

'
I a v =

lassaiavoyavemuianyniinsduiinuuanina Fedruiliyeusieny Data Document

'
o v a fal @ 6w o [y

Storage ag BLOB Storage Wieurdeayanukaglnanduwusnuinauluuansnauy User

Y

App

d7uv04 Data Collection Schema 18 udufi vt 1 ulassasramy
wiemyfoya (Data Schema) uazidoulosnisitrfsdeyafiudsdaiulu Data Document
Storage uazidouloanisdrddlnddoya Fsdafiulu BLOB Storage uonaintu Sevmiid
waswazdniiulassainadoyausazmnavy (Data Schema) wazvimihfidrdaiunisuas
T dulassadedmsunisdunlded1959a59 (Custom Mapping) Fududiudildoenuuy
Jusnuazgnlfeludiures Search & Analytics Engine

efinmstudindeyaddliannisdisiauds awnsafamunsefudeya 16
K1uaUYee Dashboard dauaniUdsudeyanitu Analytics APl LilelinFegrudeyadiviuns
AumnsedIunes Search & Analytics Engine @93yl Ussunananudofinunves

Custom Mapping kagimaansnlanauluuanswads Dashboard

3.2 N1599NKUUNTEUIUNTIANTTRYA

msepnLUUNIEUIUNMITanTsTeya wandlmifuishduduneumstanisves
uaznsEUILNNSIALaLlBEN J9AnuNAEBUNBRIELIUATNILUY Sequence Diagram Lilolan
fupounsihauegisie Tnsnssuiunmsianisteyatiesnanislududaly Ysznauluse

1. mia%ﬁ\‘mmﬂwyfﬁaga (Category Schema Creation)
2. msiiindeyalunsazmnnmy (Data Submission)

3. nsauteya (Data Deletion)

4. nswnledeya (Data Modification)

5. mié’umﬁﬁayja (Data Searching and Retrieval)
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n1sas1emaIangdaya (Category Schema Creation)

nsasaanyteya Ao Nsimualassadinisiiuteyaluwiasnuinmy
Feonuuulnedidermaganuainuansarn swvhiidvunrienarlassaddeyasgng
wanga aenndosiunaiununadeyalusdazauey Teddemyuiedldnudnaril
a1 luadrevuiavy T3 ar 11 Management Console @ sl@aonuuunagsiaun

1Y

ﬂ‘izmumia%ﬁ\‘mmm%yj%%a (Category Schema Creation) f4il

Management Console Management API| 8 Search & Analytics Engine

Document Storage

| I
| |
| (1) JSON schema definition |

d!

I (2) validate schema

[
|
|
|
|
: (3) Store schema document
|
|
|
|

-y _

(4) Create data schema

\ 4

(5) Creation response

|
|
g T2 TT IR DEIE 4 |
|
|
|

|
|
II
g‘dﬁ 11 nszvuMTaINnLIAnyUaa (Category Schema Creation)

[

NFUN 11 wanaunun1mnIsasmnangdmiuiiudoya auaaudsil

(1) gldnunmunlasiasiadeyaniune Management Console 343AN13

Tassadraillsoglusunuy JSON [19] aulasaadnavas JSON Schema

[
=] |

Definition @sldeSuraiisinluiate 0 Inslassadrstoyaiazgnds
malUds Management AP

(2) 1iledru Management API l¢iFudosaud Fsdifiunisnsiaaeua
gniesvadlaseasistoya (Validate Schema)

(3) ansnvasuudrinlassairsteyagndes Sauhlassadedlufulid
Document Storage

(@) iy Faduadalassadadoyadnyands wledslsiudiunes Search
& Analytics Engine F a1 udwiiivlaseairadeyaiitesesiunisiiv

Poyaluguuuuazdunldlunsrumlagianis
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(5) Weandunisyianuaasausieusesundn Fedsdoyanaunduludedu

Management Console teguduntuiinlassasiamatiuEsuiosunan

nsUuiindayausazvsaavy (Data Submission)
Weaswmnanydeyaiseusosuad Retuiinteyaaunsadluiindaya
youIanyaulald Wi User App anseuiunisnistudindaya (Data Submission) kans

Flaguit 12



User A lication API 8 8
Document Storage BLOB Storage

22

Search & Analytics Engine

User
| | |

| | | | | |
| I(1 )Request data category schema | | | |
| [ d | | |
: : : (2) Retrieve the schema J : :
| | | i | |
| | | (3) Schema document | | |
I I [ il 1 I |
| | 4 | | | |
I lq - (Busonscnema i | | |
| | | | |
| |(5)Generate data input Ul | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| (6) Enter the data and | | | | |
| select files for uploading k| | | | |
[ =l | | | |
I BLOB U‘ploudlng i t t l
| —n—) | | | |
| | | | | |
| | (7) upload files o I I I
| [ ! | | |

|
: : ! (8) Store files in temporary storage ‘! :

P

| | | | | |
| | | (9) Temporary BLOB references | |
I I (10) [ ettt [ttt 1 I
: L _Temporary BLOB referonces _ | I : I
| | | | | |
| | Merge BLOB references (1 1 ) | | | |
| | totheir fields | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | | |
I (12) [ [ | [ |
! Request to submit the data k! ! I ! |
t > | | | |
| | | | | |
| | (1 3) Submit the data ol | | |
| | gl | | |
| | [ oui Vaéaton nd sore ) ! ! !
I | I 14 I I I
| | | Validate the data | | |
| | | | | |
| | (1 5) | | |
| | ) | | |
| | Retrieve the schema | |

>
| | 6) | | |
| | Schema document | | |
| Y I hl | |
| | | | |
| | | | |
| | | | |
| | 17 | | |
| | | ( )Mova files to permanent storage ol |
| | | {J | gl |
: : :‘ pdate the data document with permanent BLOB references -: :

_______________ Jhpblalpeiulyputy it bty

| | I (19 I I I
| | | Store the data document ‘I | |
| | [ g | |

|
: : : (20) Forward the data document for indexing ! J
>
| | | | | |
| | | | | |
| | 21) submissi | | | |

ubmission result

| I« -(- - l ------------- B! | | |
| | | |

Y

JUN 12 nszuiumstuiindeyausdazyanav (Data Submission)

NFUN 12 UansununmnIsduiindeyaannnsdsa auadutunaunall
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I (4

¥ usewedoyalasiairsvesmnavyfidesnstuiindeya (Data
Category Schema) H1un1514au User App laensasuaazgnasluds
d1u Application API

2101w Application API 3glUA T oy alAsaas 19u191Nd UV D
Document Storage

gl Document Storage Ladeyalassairefifoanmaudaiu axdsdoya
1A598519 (Schema Document) nausngs Application AP

91n%u Application API Fvdsdayalassatrsluguuuy JSON [19] JSON
Schema) naulugs User App

User App fgatiiunisasiauuunasudmsunsenteya (Data Input UI)
malassarstoyantlaiumn

W ld9u (Usen) Léuﬂﬁaﬂsﬁaga (Input Data) wazdwlnanla (Upload
Files) mulAssasnsvestoya

mniinssnlnanlng User App azaslidmaniuluds Application API
anilu Application APl 93 a slald lLf uged v vlnd wuudaasa
(Temporary Storage) %ﬂagﬂudaumaa BLOB Storage

911y BLOB Storage a]m'aﬁagiﬁm%’ué’wﬁﬂlﬂ/\lalwmﬁgu (Temporary

BLOB references) naulugs Application API

(10) Application API ALilun15de Temporary BLOB references nauluds

User App

(11) User App sitiiunsdniiu BLOB references wantiulinussuuneu

(12) Wednlnanlndusenau wisunsentoyansud 1WmulATIAT19UA7

Algau (User) Fedarndevatuiindaya (Submit Data) W1 User App

(13) 9n1iu User App dzdetoyanaluda Application API

(14) Application APl ANLILNNIATIVADUANNYNABIVRITDYA

(15) Wil Application APl #T13a0URAIIVBLATINTENUIYNABIATULIU 984

Aaselassaiaveyaluds Document Storage

(16) Document Storage ddlassasnadayanduunlyigs Application API
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(17) Application API fiflun1séneldnsunufiuwuua1is (Permanent
Storage) %Qﬁuﬁﬁﬂiﬂﬁ@@jmﬂu BLOB Storage

(18) BLOB Storage & 471 0¢ 6198 38195 ulWan 19 9 (Permanent BLOB
References) nausnéa Application API

(19) :nifu Application FwidoyarinuandonsrsdeitogndGeuson ddy
Viulilu Document Storage

[

(20) Application APl v unisasguuuudoyad dbid1msun1sAum
Ingtanzluds Search & Analytics Engine
1) esniun1sUunndayarmunieusaeuai Application APl 3984

nadnsn1sUuTnnauluSs User App

n13autaya (Data Deletion)

Weduiindayaannisdrsianuvanavyaulaiseusesuay mnininsen

TayatanaIawazfeIniIsauteyayntuiisly Jeldeenwuunszuiunmsdmsunisaudoya

(Data Deletion) ﬁﬂ'gﬂ‘ﬁ 13

X

Usler
)

| Selectadatarecord |

| tobe deleted

—

User App Application API 8 8 Search & Analytics Engine

Document Storage BLOB Storage
I | | | I
|

|
|
| |
) '
Request to delete |
a data record |

(©)

|
| Retrieve the data document
|
|

A 4

(4) Data document

]
BLOB Deletion J

|
I (5) Extract BLOB references

(6) Delete files

A 4

X
H

|
|
|
|
|
|
|
|
|
|
]
|

|
! (7) Delete the data document ‘!
L}

|
(8) Delete the indexed data

©)

Deletion result

\ 4

Ufl 13 nszuiumsaudeya (Data Deletion)

=29)]
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NFUN 13 uansnszuun1saudeya muddutuneusiail

(1)

(2)

(3)

(@)

(5)

(6)
()

(8)

9

fldan (User) idensionisteyaiifesnisausn User App

At User App dsrdsweausienissanariluga Application API
mou1 Application API lﬂﬁqsﬁauuaswaﬂwsﬁﬁaﬂmsauﬁgmm Document
Storage

Document Storage dﬂéﬁjayjaﬁuaﬂiwmiﬁlﬁaﬂmﬁ (Data Document)

nauuli Application AP

a (%

Application APl @fin#i o8 §1989n15uivvesusaslndoonun (Extract
BLOB References)

9ntiu Application API Ssstuiunisaulvdiimun

mou1 Application APl aLilunN15aUIIwN1TU0LaR0N1n Document
Storage

9ty Application AP ?’Nﬂ"wLﬁumsauﬁazﬂadaum%’ﬁm%mﬁﬁum
Inglaniy 80n91NEUY0e Search & Analytics Engine

Application AP defonuneundunasnsnseilunsauriommalgs

User App

nsufilvdaya (Data Modification)

Wietuiindeyaluniianynaulaseuiosuds nindesnisuiledeyauisdiu

anunsovhlamnunssuiunsuileenisteyafiiesnis (Data Modification) Aaguit 14



c
@
Q

X

(1)
Modify an existing data record,

delete some files and then |
select new files

»!

>
|

Application API

Document Storage

-

BLOB Storage

26

Search & Analytics Engine

BLOB Modification  J
P (2
|

Remove BLOB references

for deleted files
| ;

(3) Upload new files

(4) Store files in temporary storage
T

(8) Request to update the data

|
(1 5) Delelelfiles

(16)

Replace the data document

»!
>

|
(1 7) Forward the data document for re-indexing
T

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

».
»

(1 8) Modification result

> [t Al gty g S

>
»
5 |
€ ------ (_ 21"’!"’."'_‘”2’ BLOBreferences_ ___ _____ J
(6) I I I
Temporary BLOB references | I |
[ e 4 | |
1 (7) | | |
| Merge BLOB references | | |
to their fields | | |
| | | |
| | |
| | |
| | |
Il | | !
| | | |
| | | |
gl I I [
| | | |
L (9) Submit the updated data ol | |
>
| | | |
| Data Validation and Store ) T T
| | |
|  (10) | |
| Validate the data | |
| | ; | |
| | |
: (1 1 )Relrieve the schema k! :
>
| (12) | I
| Schema document | |
| | |
| | |
| | |
| | |
! par f‘ [For each new uploaded files] Y +
| | |
| | | |
| | (1 3) Move files to permanent storage k|
| I gl
| (14 . I
| l‘. Update the data document with permanent BLOB references 1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|

sU#l 14 nszvaunisudledeya (Data Modification)

4
|
|
|
|
|

NIFUN 14 wananszurunisuiledeya mudduiunaudisil

(1) gldu (Usen) Anliunsduinndoyavedsansnnesnisiiy User App

(2) AnUU User App afiunisaufiegonsdeeausaylnaeenly

Y
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(3) o User App sniunsdslndfisaanissulnaninailuga Application
API
(@) Application APl gLilunssaAuladmauadlud safudaasa

(Temporary Storage) %ﬂagmﬂiu BLOB Storage

'
= 1

(5) 91nwu BLOB Storage avdsi aﬂé”wﬁalvxla‘mmﬂfu (Temporary BLOB
References) nduunéa Application AP

(6) Application API &3 Temporary BLOB References naulugs User App

(7) User App sifiun1sdmuiu BLOB references wanulSAuszuuney

(8) lednlnanlwdusznou wieunsendeyansudrunulaseasiand,
fdam (User) Ssdsrndsvaudludoya s User App

(9) et User App Jyeetoyanaluda Application API

(10) Application AP ANLILNNIATIVADUANNYNABIVBITDYA

(11) iile Application API asav@RUNEIIITYATINTENINgNFDIATURIY Tads
Adsvelassairatoyaludls Document Storage

(12) Document Storage ddlAssasnadayanduunliigs Application API

(13) Application APl fiflun1sdneldnsunufiuwuua1is (Permanent
Storage) %Qﬁuﬁﬁﬂiﬂﬁ@@jmﬂu BLOB Storage

1Y a

(14) BLOB Storage & 97 8¢/ 6198 91915 ulwa #1499 (Permanent BLOB
References) nauunés Application API

(15) aniiy Application API Seuiumsaulvdiomun

(16) fiaun Application API ﬁwLﬁumié’ﬂmw‘%mmuﬁﬁﬁagawé’a Document
Storage

(17) Application API anilun1sduianguiuudeyadmiunisaumlagianie
lUgsdu Search & Analytics Engine

(18) LﬁaﬁwLﬁumié’ﬂmm%agaﬁwmL'%EJU%’@&JLLa”a Application APl 3444

naansnseUanauluds User App
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m’a’ﬁumﬁaga (Data Searching and Retrieval)
et ufindoyaurasnuinvykal onssunguseinienumdayad
ABIN1T J9BBNUUUNTFUIUNIIAUMITBYA (Data Searching and Retrieval) iaHUAUNAANS

VNTINUATIUABINITUILAAING TINTLUIUNTAINANIUANGIFUN 15

% User App Application AP| 8 8 Search & Analytics Engine
User Document Storage BLOB Storage

| |

r(1) I [

| Enter search keywords _ |

oy

|
|
|
|
»!
>

|
Data Searching J

(2) Request for data searching

Prepare the data query

L

'
(4) Submit search request

(5) Document references matching the keywords

I
I
I
I
I
I
I
I
I
I
I
i
: [ 17" T § ettt
I
I
I
I
I
I
I
I
I
I
I
I
I
I

| Normalize data fields for JSON serialization

e.g. format date/time in ISO 8601 string

|
|
|
|
|
| |
| |
| |
| |
| |
| |
| |
+ +
| |
(9) Search result | |
q--- T o1
| | | |
BLOB Retrieval _J  [For each data record] i i i
1 (10) I | I
| Extract references in BLOB fields | | |
| and request for access tokens ol | |
I (M) | I
: I Generate temporary BLOB access tokens : :
| | |
| | |
| | |
| (1 2) | | |
| | | |
BLOB access tokens
---=-------m e - - 4 | |
| | | |
loop ) [For each BLOB reference] | | |
| | | |
! (1 3) Request for a BLOB k! : :
k 1l

| 1 (14) | |
| | Verify the BLOB access token | |
| | | |
| | |
: (1 5) Retrieve the BLOB object : J
>
| | |
I (16) BLOB object | I
I [t il 1
| | | |
lq (1 7) BLOB file response 1 | |
| | | |
T T T T

!

+

| F!em?er the data

+
| |
| |
| |
| |
| |
| |
| |
| |
| |
1

gﬂﬁ 15 nsguuN1IAUMUeya (Data Searching and Retrieval)
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1% 14 o

mﬂgﬂﬁ 15 LLamﬂwmummumﬁuagaﬁé}’aqmi Seutumoussil

(1) gldau (Usen) szyteyaiifiosnisfumsinu User App

(2) User App stiiunisasaisesaaluds Application API

(3) anihy Application API m‘%am%agaﬁ%ﬁﬂﬂﬂizmawa

(@) tina Application APl dsAniastenisAumluddiu Search & Analytics
Engine

(5) a1ntfu Search & Analytics Engine denadnsd saenadasiumdum
nauNnds Application API

(6) #9171 Application AP dﬁammma%’agaaumﬂ Document Storage

(7) Document Storage dsUayanaunauunly Application API

(8 a7t Application API fifiunsdnszidoudoyauazuuasdoyalv
gnFioInLLMIE I 1U dagUiuUYesIuTlRATIINLANATEIL ISO 8601

(9) fnu1 Application APl ANLIUAITENNAANSNITAUMINGULNES User App

'
a

(10) Mt User App 3sarin 9891989083l 9 BONY wardIRTEIe
BLOB Access Tokens (A& ldd@mnsunisidaalng) e Application
API

(11) Application API fitfiun15a319 BLOB Access Tokens LUUtAsT

(12) mﬂﬁ?u Application APl @3 BLOB Access Tokens ndusnli User App

(13) User App atiiunisasasesaelnaluds Application API

(14) Application APl ffiunisnsiadeuanslunisidndean BLOB Access
Token fiuuuluge

(15) 9 ntiu Application API derdsveteyalndlugs BLOB Storage

(16) BLOB Storage dstayalndnduwnds Application API

(17) Application API dﬂiWa‘:ﬁau‘Jaﬁ?Uﬂéjﬂﬂw User App

(18) 9n1iu User App 3suansuatoyaillasy

3.3 gduuulassadanisinudoyausiazainiy (JSON Schema Definition)
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sUkuulpssasensiiuleyaivuzay aenndesiu lnefinudangulunis

Uuiiunseandeya Wudsddguardnluegeds Weswindessessuiudayausasnuanmy

'
a a

NuANUUAINNAULASU

=]

nsiuvanangdeyalvi 9 wnluewianegesdeiiios tivaln

A2AINABNITIANIT NsFain N1suAly Teyarainvatvaiviil elaeenuuulaseainenis

WiudoyanunuIany (Data Schema) @ 98139893 UnuulAsIa$19010 JSON Schema

Definition gelAoanuuukagAauNIuiNaegun 16 4 lngaunsafnwanvazlasiasiemiy

ey Uaya (Data Schema) Nasuadaudauiiudnluiave 0 Jausiaz Data Schema ay

gnuuiinlassasnslilu Data Collection Schema Taluduussnaunszyliluguil 10

CategorySchema

category : string
version : string
sections : DataSection[]

createdAt: TimestampMillis
updatedAt: TimestampMillis

( DataSection [0] \ DataSection [1] A ( DataSection [2] \ ( DataSection [...]
title : string title : string title : string title : string
description: string description: string description: string description: string
metadata : Record<string, any> metadata : Record<string, any> metadata : Record<string, any> metadata : Record<string, any>
items : Dataltem[] items : Dataltem[] items : DataItem[] items : Dataltem[]
TextField
type @ 'text'
( Dataltem [0] h placeholder: string
_ - maxItems : number
‘9 f str?ng emptyString: 'allow' | 'disallow' | 'strip
N t‘tle_ L str?ng stripNull : boolean
description: string L )
metadata : Record<string, any> TPV YR TR
data : DataFieldSpec ListItem [0]
I ) ——>{ title: string
value: string
s 3 N \ )
Dataltem [1] NumberField P—
id : string type : 'number’ ListItem [1]
title : string placeholderf string title: string
. . maxItems : number lue: st
h—y| description: string min . number value: string
metadata : Record<string, any> nax . number J
data : DataFieldSpec stripNull : boolean istitem [27 )
| ——> title: string
r ~N value: string
Dataltem [...] ( RadioField N -
id : stri : (Listitem [...7)
:“19 . ;:::g type : 'radio’ ListItem [...]
> description: string §iio:Other f?z:i::m[] title: string
metadata : Record<string, any> ; fm 1tIt . : N value: string
data : DataFieldSpec etau em: string

g‘dﬁ 16 JSON Schema Definition

9n3U7 16 uanslaseadradeyalugunuy JSON [19] JSON Schema

Definition) Fslgdmsunisasisuaavydmsunisiiudeyaviinlu (CategorySchema) &

Usenaumie 5 Fields Aa

® category d5ULU ID Y0IMNANYTOYA

® version @nsusEYnRTTUTRMNIANLURYA
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® createdAt dmiusEyIAIMINAMYeYagnas1aTy
® updatedAt dmsussyIaIvIAvYTatagnun luagn

® sections Wus18nN15U949 DataSection F9azasuisluadrudaluil

[

DataSection Usznaulugie 4 Fields ¢t

o title dmSuifivTievas Section

® description &wsuLiuAasuneves Section

® metadata diuifiudoyadu o iiAuiFeans

® items Wus1un15v84 Dataltem F9azasunslududalyil

[

Dataltem Usznaulusae 5 Fields fall

® id dwsuiusiaves Dataltem

o title dmSuifivliovas Dataltem

® description &wsuiiuAesuteues Dataltem

® metadata diuiiudoyadu o iiAuiFeans

® data \us1en1sve9 DataFieldSpec sazaiurgludiudnluil

DataFieldSpec Ae vilnvasdoyaidniiu Ausnainagltlunsseyviinves
Toyaudd Seldlunisnsisaeunnugndesvesteyasnis (Validation) lnglutlagiuldesnuwuy
Toisesudoya 11 wiln vlnvestoyadsdl

® Text Field ifiudoyaiiuteany

® Number Field \iudoyafifudsiiay

® Date Field Liutayaiuf

® Time Field Wiudayaiian

® Date and Time Field \iutoyaiuiuaziian

1 a a & ¥

® Geo Point Field \iutayafiin 1wy azfgn aosdgn 1Dusu

Y Y

'
=]

® Address Field \iudayaiiog

® Drop Down Field iiudaya 1 8819 Mngensindeniininunli
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® Radio Field \iudaya 1 813 ansiensiudeniininunli wie doua

DU 9 uenileansienisiidenta

® Check Boxes Field \iudayaliviaigagne 9ns1en1siidaniinvug

17 vi3e Jeyadu q uenmilonnsienisdudents

® File Field \utayalvld 1w sunm Indenans Wusiu

3.4 ATy
MnanUnenssuvesszuudnnistoyaniuvainvais Feuwanslifegun 10

udtu wnsestlenlglunsiauivesusazosrUsenoudfny Lansanalull

Application API lla2 Management API

d1uv89 Application AP wag Management APl s dudesldanrdnanssu
AANIFUUU Serverless 3aliidaulianios Server 1l wazazyheusawle User App wio
Management Console Yomardwindu 3elddenldindosdlo Google Cloud Functions
Faduuinisianaldsremunsldnuaimmunisiesvevesldanunazsesiunsvenss
vaminenslelnedalula domnlaldusnisves Goosle Cloud Functions # a13138

BN lIUSNITaNYULLREINUAIN Amazon Web Services Ingldusn1sndain AWS Lambda

Data Collection Schema ieig Data Document Storage

d1uv84 Data Collection Schema wag Data Document Storage lodonly
\n3esile Google Firestore [2] Faiduszuugiuteyaviin NoSQL [9] Hamdanguaansa
sossunsnudeyavianvanesiln laglisesegluguwuumnuduiusidalassasng (Schema-
less) AriAuTRALADN 1SS MamTayauUY Realtime grudeyariadisosiunisvetsvuinanis
udeyalnedalusfmumisldinueds wasliquanifves Serverless favhlilifasinsianie
U3msdanisiaeatsrinana (Server) faonues uanainiu aursasesiunisdildey

(Concurrent Connection) 971431 1,000,000 request wiawuriu
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BLOB Storage

d71v93 BLOB Storage Tdnudwmsuiiudeyasdalvd wu sUnin tenans

Judu munzauiidueiesdledlinuianguanunsovensiuiiiiudeyaldlaednludf lny

¥ '
a

AnAnldsromuiuiiivteyafivuiin uaznisiesvedeyamuuIuiunisldauais lng
AeIN1TAENTRYD9 Serverless 3aledenldin3esile Google Cloud Storage F95835UNTS
WulWdnnsuuuuaudesnisuasiinuaudfinsmuingUssasd lnemnlalduinisves
Google Cloud Storage é’ammsmﬁaﬂwﬁmﬁé’ﬂwmLﬁmﬁ’ulé’mmﬂﬁﬁmﬁﬁu 5 LU

Amazon Web Services 1 Tngldusnsiidedn AWS S3 Wugu

Search & Analytics Engine
d9Uv09 Search & Analytics Engine @ aldd@msuii utdayalusvuuui
WMILNZAUANMSUNISAUMNIALLANTE LRGN EUAULAS 89U 0718101505895 UNISVENE WU

v

WWITIU LazI833y Fulltext Search Falunmantfidslunisfumdeninuiidosnisle

ag IS uaziiussdninm ddlddenldiniedle Elasticsearch [4] Faflnaanifnsaiu

AMUADINTS

User App

a9 User App ?ﬁﬂ%’ﬁm%’ué’mwmmazmﬂiﬁﬁué’ﬁﬁwmeﬁuﬁuﬁﬂ
Toyayuwu Idenliniosdledmiunsiauniivwenmaindu (Web Application) Feiinam
agmnsefldurszuuUFTAnanmats WU i0S Android Wudu Tnenguveseiesilen
vonlyWaundiufanonus 1991w User App 7 @9 lonic Framework @ a1y Hybrid
Framework 1ag5895UN15Waiun Mobile Application wag Web Application & saiunlng
Angular 1undn §aiidnuanuane framework duduindosfiotiesuisaruasainlunis

Walunle WU React Native 38 Flutter iWumu

Management Console

471983 Management Console @slddmsugiuismuazainlunisasng
Tassasamsiiudeyadmniuusasvsnanydmsuusiazyusy Fadu Web Application dau
Andoruglifivasoonuuunazainalassnisnisiiuteyasgravmzanlilaedalulid lag

LA 098 99 L9 lun15Wau Ao lonic Framework 9 st uias o991 ¥a8lin1swaiul Web
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Application vilsegvazainuazsansnnd sy lnedddnnainnate framework Fadu

LAS9LIDTIBBWIBAMNATAINIUNTHALN LA LW React Native 38 Flutter 1oy

Dashboard
@799 Dashboard 138 Data Visualization 1 udiufigelifnnudoya

=) v

afAviiedoyaazldmiuluImdansiuiiviogurussdusg 9 Tdlusuuuunainvans Tng
anunsnidennsesanizyadeyaiiaula suiunafidesnisld Tngdiures Dashboard 1 1
Fonldindesilefivanzan Wetslumnsgiteyaluvainvanesyuues dwszneuluse
lonic Framework dmiuiimunszuuiamuteyaaia ethdsteyaasy Teyadu nisi

Y a v 1

oon uazmsUiulgsdoyariiaiy duuduimsdanisusazyusuy wazldiniesile Kibana
d1m¥uadna Dashboard luguuuufivainuatenindadu wu nawhidu (Line) ns1vlasnay
(Pie) Aamunuiuvesngudeya (Heat Map) tudu Tne Kibana 1 Data Visualization 7
Fousou Elasticsearch [4] Wlavnandanansdoyaasuldvud uenandu §elaldiadesde
Microsoft Power Bl 18991nflvfinvesnswiiiuinnin Kibana wazasnsndainalaseaing
wihmmsdnauslddanguunnnin Kibana dadulszlemisenisfiansanteyaldazaini
Batudoruims
3.5 sTUUdIUIEANNEEAINlUN1TINNTTTayaAuaINany
SEUUSMIANNATAINtUNITIANIsTayanunaInuaiy Ysenaulunie

A1UTEUU e Sruvasagadiau svuudufinteys wagseuuAnaudayaaia

FTUUAS9YAAI1M (Management Console)
spuvatayamautissnsauaznliLd savgudaza1v1danisg
Tnssarsyndoyaveamnavyigururisiiosaula s1uteauazmnlumsaialassaiig
msdafiudeyaiinarnumouuudaluii® ileliaanadesturiudiosnisvosusaziui lagld
ponuuuliauisnaInsd@ulsEnauTesdesiuiinuszLnngng 9 (Input Components) 16
a8 Input Components 7ianu15058330 i Yeatuiindornu (Text) Juil (Date) dauden
wuuidentasnenisfien (Radio) Aadenuuuidenlanaissiens (Checkbox) Yasdmsu
nsenilog (Address) Fosuuugunm (Image) fifnsuvis (Geo Point) udu legadsyn

manulaainnuazfiunsieazideansndumunssuunuzinE suSosldn sTuUazaLiunIg
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v o & 1% ) v ¥ ¥ o w qguvy & oA & w ° v Yo o v
Jnrinduguteyalaudnlud@lvindaudmsuligasiuniuteayalUldaulaviui vt

YDITFUUATIYAAINULAAIAIFUN 17

-—

S —
{nédu gadmw =
‘ ADUuADVAU
PR TV VLV L BT IT]
i vu Question
. , mwae
swassavoonilanioviu @
awnsalaweld Question ID
Toxt Number
photo
Date Time MSUS:NFUWUS/IHOUWS Required
dolupelmsiwouws 8w
Max Input
—r—— p——— HOUWSTENUOWITUYUU o0 .
° GMSHURWSMBWUINYUBY 5
) —
Address Drop-down Metadata L
do-ana qdoya (insw) Q@
Radio Chackbox
mwrihg o]
Image File Month Range
Submit Location
“ U-Uﬁn
? L —

JUN 17 syuuasiayeA1nil (Management Console)

szuutuiindaya (User App)

Y o

HeTavsegiuinteyaaninsaduiiniuszuutuiinteya dad1ungule
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3.6.2 Inssadedouadiedniuaslu Google Firestore
laseasavaya (Data Schema) Afinsdaivuasliu Google Firestore [2] &4
aglusuuuuvas JSON [19] Tnsdanudangulunistuiinunuiavyteyadlduiudeoyaly

(%

wiriule Inenthadeyausasvuinny dawuilassasiaduaengu Usenaulusme lassains

[ o

Joyadmsudaiuinny uazlassadadeyadmsudniumneu Fwweihlasiadavesing

Y

feluviosdiu Fallseazidendadaluil
3.6.2.1 lassadndoyadmiudaiuaany
lassasadayadmnsudmnuainiudmsunuaanyweluosdu Geeglu

JULUUYB3 JSON [19] Inedaiiivasiu Google Firestore [2] fidnwazsisnaludl

an9197 11 lassasedoyadiniy vanamdiigluriasdu Fadanulu Google Firestore

"result": {
"createdAt": 1657700752245,
"category": "--public--local-plant",
"version": "2.0",
"sections": [
{
"metadata": null,
"questions": [

"metadata": {
"visibility": {
"action": "hide",
"dependencies": []

b,

"autocomplete": {
"questionId": "plantName",
"questionVersion": "2.0",
"questionCategory": "--public--local-plant",
"userScope": "all",
"limit": 20,
"dataSources": [

"external",

"submission"
1
}
b,

"question": "FoulsvosNy",

"answer": {
"maxItems": 1,
"metadata": {

"regex": "
b,

"stripNull": true,

"emptyString": "strip",

"placeholder": "#oviavasiiv",
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Ttype': "text",
"required": true

b,

"imageUrl": null,

"description": "iu dnwdes hvganeles usgu",

"id": "plantName"
}
1,

"description": "iwu dnwdes hvganeles usgu",
"title": "woulnvoiiy"
b,
{
"metadata": null,
"questions": [

{
"metadata": null,

"question": "@aunwu",

"answer": {
"metadata": {
"uselLocationService": true
b,
"type": "address",
"fields": {
"country": {
"required": false
b,
"province": {
"required": false
}

”,treet": {
"required": false

b,

"district": {
"required": false

b,

"postalCode": {
"required": false

b,

"village": {

"required": false

b,

"subDistrict": {
"required": false

}

b,
"required": true
b,
"imageUrl": null,
"description": null,
"id": "address"
}
1

escription": null,
"title": "a@anuhiny"

b,
{
"metadata": null,
"questions": [
{
"metadata": null,
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T
{

"question": "gumisdinu",
"answer": {
"metadata": {
"uselLocationService": true
b,
"type": "geo-point",
"required": true
b,
"imageUrl": null,
"description": null,
"id": "location"
}
1,
"description": null,
"title": "@unusnnu"

"metadata": null,
"questions": [

"metadata": null,
"question": "anwaznsldanu",
"answer": {

"allowOther": true,
"metadata": null,

"type": "checkboxes",
"items": [

{
"checked": false,
"title": "Wuowmsdmi",
"value": "Wuomsdni"

¥,

{
"checked": false,
"title": "Wuowmsuywd",
"value": ‘%ﬂuaﬂﬁﬁmgwé”

¥,

{
"checked": false,
"title": "UszAumnuea"
"value": "UszAumnusa"

¥,

{
"checked": false,
"title": "o wug",
"value": "iiesmng"

¥,

{
"checked": false,
"title": "lhduen",
"value": "l&Juen"

¥,

{

"checked": false,
"title": "lgUigea",




"value": "lgUngedn"

},

{
"checked": false,
"title": "lgUigudunu”,
"value": "lgunguduny"

},

{
"checked": false,
"title": "lglauusa”,
"value": "ldlauuaq”

},

{
"checked": false,
"title": "TglunsSnssu",
"value": "lgludgnssu"

},

{
"checked": fqlse,
"title": "lgndu",
"value": "lgnau"

},

{
"checked": false,
"title": "lghd",
"value": "lgvd"

}

1,
"required": true
b,
"imageUrl": null,
"description": null,
"id": "application”
}
1,
"description": null,
"title": "dnwadrnisiganu"

b,

{
"metadata": null,
"questions": [

"metadata": null,
"answer": {
"maxItems": 1,
"metadata": null,
"min": O,
"max": 999999,
"stripNull": true,
"placeholder": "dwinmean",
"type": "number",
"required": false
b,
"question": "srwuduiinulpeuseunm @Ewmsu)"
"imageUrl": null,
"description": null,
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"id": "plantCount"
}
1,
"description": null,
"title": "dwnuduinulaeUszuna (Gmsu)"
},
{
"metadata": {
"uiComponentParams": {
"endMonth": {
"questionId": "endAvailableMonth"
}

”,eginMonth": {
"questionId": "beginAvailableMonth"
}
b,
"uiComponent": "MonthRange"
b,
"questions": [
{
"metadata": null,

"question": "dradeuninulauin @msv)",

"answer": {
"maxItems": 1,
"metadata": null,
"min": O,

"max": 12,
"stripNull": true,
"placeholder": null,
"type": "number",
"required": false

b,

"imageUrl": null,

"description": null,

"id": "beginAvailableMonth"

"metadata": null,
"question": "drudeuivulauin @wsv)",

"answer": {

"maxItems": 1,
"metadata": null,
"min": O,
"max": 12,
"stripNull": true,
"placeholder": null,
"type": "number",
"required": false

b,

"imageUrl": null,

"description": null,
"id": "endAvailableMonth"
}

1,

"description": null,

"title": "drudeuninuleunn @wms) "

b,

{

"metadata": null,
"questions": [

{
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"metadata": null,

"answer": {
"allowOther": false,
"metadata": null,
"defaultItem": null,
"type": "radio",

"items": [
{
"title": '%ﬁﬁ",
"value": "luf"
},
{
nt.itlen: "f]”,
"Value": uﬁn
},
{
"title": "linswu",
"value": "linsu"
}
1,
"required": true
},
"question": "fiidwwemseld",

"imageUrl": null,
"description": null,
"id": "haveQOwner"
}
1,
"description": null,
"title": "Hdwewsel"
b,
{
"metadata": null,
"questions": [
{
"metadata": {
"visibility": {
"action": "show",
"dependencies": [

"questionId": "haveOwner",
”Value": uﬁn

}
1
b,
"requireWhenShow": false
b,
"answer": {
"maxItems": 1,
"metadata": {
"regex": ""
b,
"stripNull": true,
"emptyString": "strip",
"placeholder": "¥o-ana idnves"”,

"type": "text",
"required": false
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T
{

T
{

T
{

"question": "Fe-ana id1ves ((mw)",
"imageUrl": null,
"description": null,
"id": "owner"
}
1,
"description": null,
"title": "¥o-ana 131ved (NV)'

"metadata": null,
"questions": [

{
"metadata": null,
"question": "¥e-ana dlideya (Gmev)",
"answer": {
"maxItems": 1,
"metadata": {
"regex": ""
b,
"stripNull": true,
"emptyString": "strip",
"placeholder": "¥o-ana fludeya",
"type": "text",
"required": false
b,
"imageUrl": null,
"description": null,
"id": "informant"
}

]

"description": null,
"title": "Ye-ana fludeya ((nw)"

"metadata": null,
"questions": [

"metadata": null,
"question": "awmsw",

"answer": {
"maxItems": 10,
"viewer": null,
"metadata": null,
"type": "file",
"required": true,
"accept": [

"image/*"
1

b,

"imageUrl": null, ) ‘

"description": "awevisdu/unuivgn",

"id": "overviewPhoto"
}
1,

"description": "amwievisdu/unnivgn",

"title": "awsm"
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"metadata": null,
"questions": [
{
"metadata": null,
"answer": {
"maxItems": 10,
"viewer": null,
"metadata": null,
"type": "file",
"required": false,
"accept": [
"image/*"
1
b,
"question": "lu",
"imageUrl": null,
"description": null,
"id": "leafPhoto"

}
1,
"description": null,
"title": "Tu"
"metadata": null,
"questions": [
{
"metadata": null,
"answer": {
"viewer": null,
"maxItems": 10,
"metadata": null,
"type": "file",
"required": false,
"accept": [
"image/*"
1
b,
"question": "@u",
"imageUrl": null,
"description": null,
"id": "trunkPhoto"
}
1,
"description": null,
"title": "@u"

"metadata": null,
"questions": [
{
"metadata": null,
"answer": {
"maxItems": 10,
"viewer": null,
"metadata": null,
"type": "file",
"required": false,
"accept": [
"image/*"

]




67

1,

T
{

1

{

}

}

"question": "men",

"imageUrl": null,
"description": null,
"id": "flowerPhoto"
}
1

escription": null,
"title": "mon"

"metadata": null,
"questions": [
{
"metadata": null,

"question": "wa",

"answer": {
"viewer": null,
"maxItems": 10,
"metadata": null,
"type": "file",
"required": false,
"accept": [

"image/*"
1

b,

"imageUrl": null,

"description": null,

"id": "fruitPhoto"

}
1,
"description": null,
"title": "wa"

"metadata": null,
"questions": [
{
"metadata": {
"visibility": {
"action": "show",
"dependencies": []
}
b,
"question": "Submit Location",
"answer": {
"metadata": {
"uselLocationService": true
b,
"type": "geo-point",
"required": false
b,
"imageUrl": null,
"description": null,
"id": "submitLocation"
}
1,
"description": null,
"title": "Submit Location"
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}

"updatedAt":

1657700752245

9NA13NT 11 wansdnvaglassnismsinudeyavesayiiglurieadu &

anunsadauusganiulu section I lneusiay section anansafvuateyadInINwazAmu

anvuzvImnaulanIufeaIns Inesessuriadoyanainraleguuuy wu Taninu (Text

string) Fuiiuaziaan (Date and time) Toyalud (Bytes) Aiav (Integer/Floating-point) #ifin

FwLs (Geographical point #38 Geo-point) Yayaviin Object (Map) usiu lngdnuay

Foyaguiuy JSON [19] 91ne157971 11 U annsaaguilumstednsiiglafnisei 12

13797 12 Aesunelassasstoyaraudsdnnulu Google Firestore

Yadoya viladoya GUGETRE!

createdAt Date and time | Susaziianfiadaenasuieadieiiony

category Text string sraUsEImMNIAvYUoya

version Text string MELAUIDTTUTeImNIATYToya

sections Array nauves section I MIUIRNGUADUALABINTS

1As9E519LAaY secti

on Usenauluse

title Text string Mesueiiudndnsudosiau (question)
description Text string ANe5UIEUTENaU section

metadata Map MesueLiuLAL (s¥Y Key wag Value)

questions Array YAYDIADY

lAssasausiaz question Usznaulusae

question Text string SEUAIY

description Text string A1aSUN8UsENay question

imageUrl Text string Viagjlvxlégﬂmw Fadouloaiu Google Cloud Storage
metadata Map MoSuneifisiiu (s¥Y Key wag Value)

visibility Map Property 984 metadata dmsudensuanseany
action Boolean Property ¥4 visibility 1szyinasuansvsegeudiniy
dependencies Array Property 184 visibility 1%5314ﬁaulsumSLLamw’%a‘ﬁ'auﬁwmu
autocomplete Map Property 484 metadata lfimunnaaudfdmsy

autocomplete
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Yadoya viladoya GUGETRE!

questionld Text string Property 983 autocomplete lafinuasiavasAini

questionVersion | Text string Property 484 autocomplete dmiusyyLIBsTUVRIAIDY

questionCategory | Text string Property ¥84 autocomplete &iuvaaAnLvasAInY

userScope Text string Property 989 autocomplete ﬁm%ﬂwuﬂﬁzmw%m;ﬂ%mu

limit Integer Property 484 autocomplete dMTUsEYTIUIUNAENS

dataSources Array Property 984 autocomplete ﬁm%ﬂwumju%gaﬁﬁﬁum

answer Map AMNUASNYULVDIAINDU

type Text string Property 484 answer d3uszyintoyavotfmnou

placeholder Text string Property 484 answer d13uszuraturelutesdney

required Boolean Property 984 answer dmdusernnsdadunaufay

maxltems Integer Property 484 answer @13UINNATIUIUAINDU

metadata Map Property 984 answer ﬁm%’mzq%’ayjmﬁmam

regex Text string Property 484 metadata lu answer dwmsufimuazuuuuns
NUNAIMDU

stripNull Boolean Property 984 answer 9@arnnsaifnouiduaring (Nul)
annsasmuslauiild

emptyString Text string Property 994 answer I¥aarnsaidneududonnuing («7)
annsasmuslauiild

3.6.2.2 lassadndoyadmiudaiuanay

lassassdeyadmsudaiuainevdmiunuiany ivluvissiu eeglu

sULUUYB3 JSON [19] Inedauivastu Google Firestore [2] &

[ [

Nuouzsasa Ul

an9197 13 lassasetoyadneu nuanvgieluriesdu Fadaivlu Google Firestore

"recordId":
"questionCategory":
"questionVersion":
"answers": {
"plantName": [

nﬁi’J’,n "

"éddress" q

"subDistrict":

"district":

"QDVLCT-789806",

||2.o|l’

--public--local-plant",

ny "
dan",

"uAeEULENe"
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"province": "uasswdu",

"street": null,
"village": null,
"postalCode": null,
"country": null
},
"location": {
"latitude": 15.6724,
"longitude": 102.1587

b,
"application": [
{
"value": "#NAME?",
"isOther": true
}

1,

"plantCount": [],

"beginAvailableMonth": [
6

1,

"endAvailableMonth": [
11

1

"haveOwner": {
"value": "§" i

"isOther": false

b,
"owner": [
"#NAME"

I,

"informant": [
"#NAME"

1,
"overviewPhoto": [
"gs://bio-c-assets/answers/--public--local-
plant/1.0/overviewPhoto/plant01l. jpeg"
1,
"leafPhoto": [
"gs://bio-c-assets/answers/--public--local-
plant/1.0/1eafPhoto/plant02.jpeg"
1,
"trunkPhoto": [
"gs://bio-c-assets/answers/--public--local-
plant/1.0/trunkPhoto/plant03.jpeg"
1,
"flowerPhoto": [
"gs://bio-c-assets/answers/--public--local-
plant/1.0/flowerPhoto/plant@4.jpeg"

1,
"fruitPhoto": [
"gs://bio-c-assets/answers/--public--local-

plant/1.0/fruitPhoto/plant04.jpeg"

1

b,

"createdAt": 1620537665576,
"updatedAt": 1661824066725
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9M157°97 13 wansdnwaznisinudeyarineuvomuiavyiivluviosiu &

Iafivaglu Google Firestore [2] Fslassasnvasamaulignivunguuuuld ludiuves

lassasdoyamanu lnawdefinstuiindeyarnaudunazusingdiegianisiiudeyaty

JULUU JSON [19] fam13199 13 1 Jeanunsaasuilumssegnadnelinanisnd 14

15199 14 Aesuielassadistoyarneudsdaiulu Google Firestore

Yadoya viladoya GUGETRE!

recordld Text string SHALDNAITNTDTIENITURIAIN DU
questionCategory Text string STYMNANYVBIANY
questionVersion Text string JEUnDTTUTRIAINIY

answers Map ToYaAINBUYBITIUNT
plantName Array Feviavesiiy lnewiuldvansde
address Map %agaamuﬁwumﬁmaqﬁ%
location Geo point Touafiftaumisiny
application Array Joyanislduseleviainiiy
plantCount Array sﬁagaﬁi’wmuﬁ'wu
beginAvailableMonth | Array deusuduiiny
endAvailableMonth | Array Laauguqmﬁwu

haveOwner Map fidmwemsel

owner Array QERIEREON Tﬁsgq%mﬁmau
informant Array ﬂia‘iﬁ%a;ﬁﬁﬁaaﬂa mmimmﬁmaﬂﬁ
overviewPhoto Array %agaﬁagjmaalvdémwmmmﬁ%
leafPhoto Array %agaﬁagjmaalmlémwslu
trunkPhoto Array fouaieguasliidninarsu
flowerPhoto Array sﬁagaﬁagmaﬂWémwmaﬂ
fruitPhoto Array %agaﬁagjmaalmlémwma
createdAt Date and time | funazhaniiadnenaisvioadiesenis
updatedAt Date and time fquLLazL’;mﬁU%’Uﬂgwwmi

nlassasiestayaniuiavyiyluviodudanisned 11 uagans199 13 Faiinng

Taivaslugiudeya Google Firestore [2] § a1 ugiudayasda NoSQL [9] 3UuUY
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Document Database 6 uandliiiuitamnsadaiuglwuudoyalavainnaneviamy
lassasinisesnuuuluiite 0 9o 7 lnglassadalunsasienaisliinazsdudiulaseasig
msiiuAauvsediulassaianmsiivameu ludnludesdsuwuunmieudu vliause

iudayaldegsdaneu

3.6.3 Iaseai1edayaguiuuu Dynamic Mapping

Imﬂa;wa%agagmmu Dynamic Mapping Lﬂﬂiﬂiﬂﬁ%ﬁx‘i%@%ﬁﬁl Elasticsearch
[4] datnsoulinuudnlud@ %aﬁg’%’ﬂmﬁgwu%’agaﬂ,aﬁwLﬁuﬁaaﬁmum Mappings [54] lngas
oniogramthmdeyaainvmanyiivluiesiu iewIsuisulmfiunnuunndesemning
Tassadradoyafisiiunisuvadlag Data Collection Schema 91n%de 0 waglassairadoya

5ULUU Dynamic Mapping &afianwugntinisssialuil

M13°99 15 laseasnetoyanuy Dynamic Mapping @4gnasieenludilag Elasticsearch

"test-local-plant": {
"aliases": {},
"mappings": {
"properties": {
"answers": {
"properties": {
"address": {
"properties": {
"country": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"district": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"postalCode": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
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b,
"province": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"subDistrict": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
}
}
b,
"application": {
"properties": {
"isOther": {
"type": "boolean"

b,
"value": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
}

}
},
"beginAvailableMonth": ({

"type": "long"

b,
"endAvailableMonth": {
"type": "long"

"flowerPhoto": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"fruitPhoto": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"haveOwner": {
"properties": {
"isOther": {
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"type": "boolean"

"value": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
}
}
b,
"informant": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"leafPhoto": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"location": {
"properties": {
"lat": {
"type": "float"

"lon": {
"type": "float"
}
}
b,
"overviewPhoto": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"owner": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"plantCount": {
"type": "long"
b,
"plantName": {
"type": "text",
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"fields": {
"keyword": {
"type": "keyword",
"Ignore_above": 256
}
}
b,
"trunkPhoto": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
}
}
b,
"createdAt": {
"type": "date"
b,
"questionCategory": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"questionVersion": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256

}
}
b,
"recordId": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"updatedAt": {

"type": "date"

31NA151991 15 wansanwazlaseas1avayawuy Dynamic Mapping §4gn

4590 luiRlag Elasticsearch [4] iipsnanlifinisminun Mappings [54] Fauzl3uauasns

Index [43] d s uiiudayanuinny Nyluriesdiu Elasticsearch [4] FaN91508 NWT VDS
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Foyan yndun 3nTuIen1mun Mappings [54] ilaednludd @edanvagniinives
lassasadoyaninisnei 15 4 lngaunsoaslidunnseegeiiefinnsng 16 dwiadeya
289 Elasticsearch [4] M gavesiuusynaulunieg 4aminy (text) A1 (keyword) faLaw

a v

(long/float) uil (date) Yoy JSON object (object) fifinsumLa (geo_point) s

M1349 16 Asuelasiasistayawuy Dynamic Mapping

Yadoya viladoya GUGETRE!

answers object lassaiansiudeyausaysenis

properties object 1ATIES 1D ILARE Property

address object Ju Property dwfuifiuteyaieganudiny
application text \Ju Property dwiuiivdeyanisiluldusslewi
beginAvailableMonth | long \Ju Property dmsuiuioususuiinu
endAvailableMonth | long \Ju Property ﬁm%’mﬁmﬁau??uqmﬁwu
haveOwner text \Ju Property dwsuiivdoyaidivesvesiiy
owner text Ju Property dwfuifiuteyateiitves
informant text \Ju Property ﬁm‘%’mﬁuﬁa;&a%apﬂﬁﬁﬁaga
overviewPhoto text Ju Property dwifuifiufleguasindninssmesiiy
leafPhoto text Ju Property dwifuifiufleguasinaninly
trunkPhoto text Ju Property dwfuifufleguasliidninansu
flowerPhoto text Ju Property dwfuifufleguasliidninmen
fruitPhoto text Ju Property dwfuifiufleguasindninma
location text u Property dwsuifiufidasiuvsiinu
plantCount text \Ju Property dwsuifiusiuiudiny

plantName text \Ju Property dwsuifiudouiinvesii
questionCategory text Hu Property dwfuifudenavjuesiiy
questionVersion text \Ju Property dwiuliuniestuvasmnanyiiy
recordld text \Ju Property dwsuiiu

createdAt date \u Property dmsuifiuiuiiuazianitadtesnanis
updatedAt date \Ju Property ﬁm‘%’mﬁui’uﬁLLaznmﬁU%fUU'qﬁwmﬁ
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9INA15197 16 Toua (Property) Nfin1sinunsiinvesmmeuludeya (text)
rfinsivunnudnuuzvesiiad (fields) UssneudueSusumieuduyn Property lng
o . = o a < o w
AU keyword object @anelumuuaniln (type) 1Wu keyword wazdifinAuenIues

Joya (ignore_above) tUu 256 f8nys

3.6.4 Iﬂiﬁﬁ%ﬁ&%’@gﬁ%ﬂ%’mu Thai Tokenizer
Tnssadsdoyafiiuunisnisdadilnelagld Thai Tokenizer & sa1ansn
ﬁmum%‘%m5é’1’mﬁwﬁlé’s¢'mmsszq mappings [51] d@uwa analyzer 1y thai Tiiugadeya
flazyn1sduAL Usznaumdenisasna Index [43] ny Tae properties 7 L'lé fnun
mappings [54] %%aﬂmauﬁjﬁLL‘UULQWWL%WNH Elasticsearch [4] 92@319 mappings [54]

Tlngdnlud® Ineasensaagrantndayalumnavyivlunadu Snvaugntnidssieluil

1399 17 lassasnetoyadainnunisnisaneilnelag Thai Tokenizer

{
"test-local-plant-thai-analyzer": {
"aliases": {},
"mappings": {
"properties": {
"answers": {
"properties": {
"address": {
"properties": {
"country": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"district": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"postalCode": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
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b,
"province": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
},
"subDistrict": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
}

}

b,
"application": {
"properties": {
"isOther": {

"type": "boolean"

},
"value": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
}

}
},
"beginAvailableMonth": ({

"type": "long"

},
"endAvailableMonth": {
"type": "long"

b,
"flowerPhoto": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"fruitPhoto": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"haveOwner": {
"properties": {
"isOther": {
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"type": "boolean"

"value": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
}
}

',

"informant": {

}

}

}

}

}

}

"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}

eafPhoto": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}

ocation": {
"properties": {
"lat": {
"type": "float"

"lon": {
"type": "float"
}
}

verviewPhoto": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}

wner": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}

’lantCount": {
"type": "long"

lantName": {
"type": "text",
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"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
b,
"analyzer": "thai"
b,
"trunkPhoto": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256

}
}
}

}
b,
"createdAt": {

"type": "date"
}

"questionCategory": {
"type": "text",
"fields": {

"keyword": {
"type": "keyword",
"ignore_above": 256
}
}

b,

"questionVersion": {

"type": "text",

"fields": {

"keyword": {
"type": "keyword",
"ignore_above": 256

}
}
b,
"recordId": {
"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256
}
}
b,
"updatedAt": {

"type": "date"
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NATNA 17 wansdnwaglassaiaeyaviianyiivluvodiu Feeenuwuu

Winldaunu Elasticsearch [4] Tnenivusisnsdneinelagld Thai Tokenizer @9iianwale

wihnvediasasdeyadwisnad 17 § lngaunsaaguidunsnegisiedwnsai 18

15199 18 Aesuelassaieloyadaimueaisnisdnalnelay Thai Tokenizer

Yadoya viladoya GUGETRE!

answers object lassaiansiudeyausaysnenis

properties object 1ATIEs 1D ILARE Property

address object Ju Property dwifuifiuteyaieganudiny

application text \Ju Property dwiuiivdeyanisiluldusslewi

beginAvailableMonth | long \Ju Property dmsuiiudousuduiing

endAvailableMonth | long \Ju Property ﬁm%’mﬁmﬁau??uqmﬁwu

haveOwner text \Ju Property dwsuiivdoyaiinvesvesiiy

owner text Ju Property dwfuifiuteyaieiiives

informant text \Ju Property ﬁm‘%’mﬁuﬁa;&a%apﬂﬁﬁﬁaga

overviewPhoto text Ju Property dwifuifiufleguasindnins e iy

leafPhoto text Ju Property dwfuifiufleguasinaninly

trunkPhoto text Ju Property dwfuifufleguasliidninansiu

flowerPhoto text Ju Property dwfuiiufleguasliidninmen

fruitPhoto text Ju Property dwifuifiufleguasindninma

location text u Property dwsuifiufidasiuvsiinu

plantCount text \Ju Property dwsuifiusiuiudiny

plantName text \Ju Property dwsuifiudoriinvesii
wiunnsT#a1u Thai Tokenizer 1nen1358Y Property o
analyzer \Ju thai

questionCategory text Ju Property dwfuiiudemnavjvesiiy

questionVersion text \Ju Property dwiuliuniestuvasmananyiiy

recordld text \Ju Property dwsuiiu

createdAt date \u Property dmsuifiuiuiiuazianitadtesnenis

updatedAt date \Ju Property ﬁm‘%’mﬁui’uﬁLLaznmﬁU%fUU'qﬁwmﬁ
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1NA397 18 deya (Property) Aifinmsinuniinvesdnouilutoya (text)
wiimsimunaudnuazvesilad (fields) UszneuilumBudumiloudunn Property lag
fmun keyword object Bsmelusvunudin (type) «Ju keyword wagdiinAnue1Ives
Joya (ignore above) Wlu 256 fdnws laglaimuanislden Thai Tokenizer oifiu
Property 8 plantName Zsazlflumsaudlunsmaasslneiany lneifiunssyy Property
%o analyzer 18w thai 1¥ifu plantName property fanann Lﬁ@iﬁ?jj@mauﬁ’amiﬁﬁﬁﬂﬁmfu

A lneds Elasticsearch [4] Dalsusnisle

3.6.5 Iaseai1edayaguuuu Custom Mapping

Tnssadadoyad sgnuasdmiudmsugiudoya Elasticsearch [4] Fa1du
Tnssadreteya Jeoenuuudmiviafudeyaiioldlunsduduldedsmniilasians
(Custom Mapping) tngrnun1suladaindan Data Collection Schema Fsfinnsinusisnis
AnAn 1w inelagld N-gram Tokenizer JULUU N-gram2,3 Ingagandiagianinnidoyaly

mnevyiyluviesdiu dnuagnihandwiolull

M3199 19 laseasisdoyadmiun1sAum (Custom Mapping)

{
"bio_c_ans_--public--local-plant 2.0 current": {
"mappings": {
"properties": {
"answers": {
"properties": {
"address": {
"properties": {
"country": {
"type": "keyword",
"store": true,
"fields": {
"analyzed": {
"type": "text",
"analyzer": "ngram_2 3"
}
}
b,
"district": {
"type": "keyword",
"store": true,
"fields": {
"analyzed": {
"type": "text",
"analyzer": "ngram_2_3"
}
}
},
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"postalCode": {
"type": "keyword",
"store": true,
"fields": {

"analyzed": {
"type": "text",
"analyzer": "postal code"
}
}
b,
"province": {
"type": "keyword",
"store": true,
"fields": {
"analyzed": {
"type": "text",

"analyzer": "ngram_2_3"
}
}
b,
"street": {
"type": "keyword",
"store": true,
"fields": {
"analyzed": {
"type": "text",
"analyzer": "ngram_2_3"
}
}
b,

"subDistrict": {
"type": "keyword",
"store": true,
"fields": {
"analyzed": {
"type": "text",
"analyzer": "ngram_2_3"
}
}
b,
"village": {
"type": "keyword",
"store": true,
"fields": {
"analyzed": {
"type": "text",
"analyzer": "ngram_2_3"
}
}
}
}
b,
"application": {
"type": "nested",
"properties": {
"isOther": {
"type": "boolean",
"store": true
b,
"value": {
"type": "keyword",
"store": true,
"fields": {
"analyzed": {
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"type": "text",
"analyzer": "ngram_2_3"
}
b,
"copy_to": [
"answers.application__value"
1
}
}
b,
"application__ value": {
"type": "keyword",
"store": true,
"fields": {
"analyzed": {
"type": "text",
"analyzer": "ngram_2_3"
}
}
b,
"beginAvailableMonth": ({
"type": "double",
"store": true
b,
"endAvailableMonth": {
"type": "double",
"store": true
b,
"haveOwner": {
"properties": {
"isOther": {
"type": "boolean",
"store": true
b,
"value": {
"type": "keyword",
"store": true,
"fields": {
"analyzed": {
"type": "text",
"analyzer": "ngram_2_3"
}
}
}
}
b,
"informant": {
"type": "text",
"fields": {
"raw": {
"type": "keyword"

b,
"analyzer": "ngram_2_3"
},
"location": {
"type": "geo point",
"store": true
b,
"owner": {
"type": "text",
"fields": {
"raw": {

"type": "keyword"
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}
b,
"analyzer": "ngram_2 3"
b,
"plantCount": {

"type": "double",

"store": true
b,
"plantName": {

"type": "text",

"fields": {

"raw": {
"type": "keyword"
}

b,
"analyzer": "ngram_2 3"
}
}

b,

"createdAt": {
"type": "date",
"store": true

b,

"questionCategory": {
"type": "keyword",
"store": true

b,

"questionVersion": {
"type": "keyword",
"store": true

b,

"recordId": {
"type": "keyword",
"store": true

b,

"updatedAt": {
"type": "date",
"store": true

}

1M 19 wansanualassasietoyanuiany vylurioadiu (Custom
Mapping) ¥ 4§ nuUasu191n Data Collection Schema 4 slaponuuuliiw ol srudy
Elasticsearch [4] Tun13AunIAMIa99A1U08 NUTZANSANLINSIUY Fdldnwazninm

vodlastasedeyadwnsned 19 § lnganunsaaguidunsnegisiedwisnai 20

M13799 20 AesuielaTaasetayaiuy Custom Mapping

yadoya viladoya GUGETRE!

answers object lassaiansiudeyausaysnenis
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Yadoya viladoya GUGETRE!

properties object 1A53a519v9IUAaY Property

address object \Ju Property ﬁm‘%’mﬁu%;&aﬁagjamuﬁwu RGTRAINY
fua 8une damin Wudu
Immwiaz%’auﬂa&iaﬁlﬁiﬁﬁu?\laﬁ analyzer \Uu ngram 2 3
wazrviug store 10U true Lﬁamiﬁué’u%@mﬁaﬁaéw
599157

application nested \Ju Property dwiuszynisinluldussloa
Tneiiuflad analyzer 1 ngram 23 uagrimun store
Hu true lemsdududeyalsiognsnii
Inensimuewiindeyaiduzuiuy nested ensiesles
Auduiusiulassaseseuluy

application  value | text Ju Property dwfuifuteyanisiluliusslovildseyl
Tnauiudlast analyzer \Ju ngram 2 3¢

beginAvailableMonth | double \u Property dsuifufousuduiing

endAvailableMonth | double \Ju Property ﬁﬂﬂ%ULﬁULﬁauéuqmﬁwu

haveOwner object \Ju Property dwsuiivdoyaiiivesvesiiy

owner text Ju Property dwfuifiuteyaieiiives
Tneufiudlast analyzer \u ngram 2 3

informant text \Ju Property ﬁm‘%ﬂﬁuﬁauﬂa%apﬂﬁ%@uﬂa
Tneuiudlast analyzer 1 ngram 2 3

location geo point Ju Property dwifuifuteyafifndumiaiing

plantCount double Ju Property dwifuszydiuuiiviing

plantName text \Ju Property dwsusy q%amﬁmaqﬁ%
Tneufiudlast analyzer \u ngram 2 3

questionCategory keyword \Ju Property ﬁm‘%ﬂﬁu%%mmuyfumﬁ%
Tneiiuflad analyzer 1 ngram 23 uagrmun store
Hu true lemsdududeyaliognsinii

questionVersion keyword \Ju Property dwiuiiuniesturesmnanyiiy wasiviun
store 1Uu true Lﬁamﬁuﬁu%’ayjaﬁa&hﬁmﬁa

recordld keyword \Ju Property dwiuiiusiavesonaTniosens uag
fvun store 1y true ilensdududeyalsogissnigs

createdAt date \u Property dmsuifiutufiuagianiiadiesienis uag

° &, ~ & Y v P 2
ANUA store LUU true LW@ﬂWSﬁUﬂu%@HﬁI@@SN?U@Li']
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Yodaya viladaya A183U"Y

updatedAt date \Ju Property dwiuiiviufiuaziianiusuusesenis uas

fiug store 1Uu true Wionsdududeyaldegnemaia

91nA3797 20 Feya (Property) Aifinsinunsinvesdnouilutoya (text)
Ifiiunsimuanudnuazvesitaszidonuluguuy Ngram Tokenizer Tngfmun
Property %a analyzer Ju ngram 2 3 LLazLﬁ'm Property %a store 19y true Tty Property
firpsmsliaiifinsdadsmiesldouilofinmsdudu deagdelifumdoyaldegnannia

WNBeUu wivgldiuninudeyaunTuguiu

3.7 nmagaulszansnmlunisdumiieAivsadaniny
WtoInentinusll yaduluivhtenisduiumervieteniu Fdldeeniuy
n1snaaesdmsuWTguguUsEAniamnsAunve sz UL uulassaiedoya Jaus

iensnagevesnluaugiuuuduinde 3.7.1 81 3.7.3 Awialuil

3.7.1 mnaasi 1 NSNAHBUAINYNABIIINNTAUMAIBAMTBYEAY
SnqUszasduaansvaaedil 1 ileSouliisurugniesaonadosiusning

Tasaa1stoyauuy Dynamic Mapping Waglasaainsiiuasnain Data Collection Schema

(Custom Mapping) lAgN1TUINNNATNEAINAITAURIA8AIMI 0ToA1UTY 1 §16U 5

f1fu wag 10 drvuusn Tnedeyadithuldnaassnainvsannyialuiesdiu 1,952,571

;M3 Tnedemsnaaevazdundeendy 3 Yedesreeluil

1. nsvadauAuRIflgAIvsatanulaglyd Dynamic Mapping

IWnIaasuAuMITea U 1agld Dynamic Mapping s’ﬁqgm%’wimswu

SlusiAveq Elasticsearch [4] Inglddoyannmnanyfivluviesiu dsiidnuvazlassaing

Y]

W17 3.6.3 1As9as 1908y a3Uwuu Dynamic Mapping 35n15nageuidunay

e

GHEDE
solUll

-e

(1) heandoyavuianyieluviosdu andruiuteyaiudseglu Google

Firestore [2] gUtkuu JSON [19]



(2)

(3)

(@)

(5)

(6)

()

(8)

9
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ﬁ%%’ﬁagaé’ménﬁ%j Elasticsearch [4] wuuldfiuua Mapping lag

'
a o 4

Elasticsearch [4] azWa150191n Yoy anuUuazas1s Mappings [54]

Temluil® (Dynamic Mapping)
Woudveyad Elasticsearch [4] 138UTPUAY FUTUAUNIAINTE
oAU {1 Query DSL TnaiuundIuIuKaans 10 5 way 1 muaisu

Inansszydenyadu “dn”

v @

AULAEMMLATIVIUHAENS 10 5 waz 1 audfu 1nen1sseumidnys

Wy “Audn”

v @

AULALMMLATIVIUHAENS 10 5 wae 1 audfu Inen1sseumdnys

Wy “dnneg”

v @

AUMLAEMVLATIVIUHAENS 10 5 wae 1 audfu 1nen1sseumdnys

Wy “dwmzanslas”

v @

AULALMVLATIUIUHAENS 10 5 wae 1 audfu 1nen1sseumdnys

Wy “fnzany”

v @

AULALMMLATIVIUHAENS 10 5 wae 1 audfu Inen1sseumdnys

Wy “neaelas”

v @

AUMLALMVLATIVIURAENS 10 5 wae 1 audfu 1nen1sseumdnys

W “hilnenn”

v @

(10) AUMLAEAMUATIVIUKAENS 10 5 waz 1 audfu 1nen1sseumonys

Wy “ailn”

v @

(11) AUMLAEAMUATIVIUKAENS 10 5 kaz 1 audiu 1nen1sseumionys

<

Wu “Hngnn”

(12) TUT NNANISAUNIN INUAAILUANIT19UUT NNE WAz nYNINSINEINTU

WisuieuAnuwiugla antudaunanisnaaes

2. NMsnAgauAuUNIfgAvisadanulagly Thai Tokenizer

Tneaeunsrumamsedeauniulastaswteyanivuaisnisdndlng

Ineld Thai Tokenizer FsanunsafimunisnsnilanIuN58y mappings [54] duves

analyzer \Ju thai Tiifugadayaiasyinnisdudu Usenaumdenisasne Index [43] vl Tny

properties Nilanvun mappings [54] v3aAuaudRLUURNIZL1233L] Elasticsearch [4]



[

3z&319 mappings [54] Iilaednludd lnelddoyaanvuianyiivluviosdiu deldnuue

[

lassasidayanainte 3.6.4 laseasnesteayadaldary Thai Tokenizer 3N1aaaUltunY

Fasolui
(1)

(2)

(3)

)

theendeyavsinmfivluriosiu andruAuteyaiudseylu Google
Firestore [2] gUtkuu JSON [19]

U190y ananandnd Elasticsearch [4] lnsfi1vuaisn1sanan
e lned 14 Thai Tokenizer lagn1558Y mappings [54] d1uv8s
analyzer WJu thai

\erddeyad Elasticsearch [4] 15oufosuda Fasudumenie
oAU {11 Query DSL TnaiuundIuIuKaans 10 5 way 1 auaisau
Inansszydenyadu “dn”

AULALMMLATIVIUHAENS 10 5 wae 1 audfu Inen1sseumdnys
Ju “siudn”

AUMLAEMMLATIVIUHAENS 10 5 wae 1 audfu 1nen1sseumidnys
Ju “dnves”

AUMLAEMMLATIUIUHAENS 10 5 waz 1 audfu 1nen1sseumidnys
Ju “fvzanelas”

AULALMMLATIVIUHAENS 10 5 wae 1 audfu Inen1sseumdnys
Ju “dhnzane”

AUMLALMVLATIVIURAENS 10 5 wae 1 audfu 1nen1sseumdnys
Ju “neanelas”

AUMLAEMMLATIVIUHAENS 10 5 wae 1 audfu Inen1sseumdnys

W “hilnenn”

v @

(10) AUMNIABMVUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys

Wy “ailn”

v @

(11) AUMNIAEMUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys

<

Wu “Hngnn”

(12) YUNNNANITAURIN INUAAIIUANTI9VUNNNE WAZINNINSINEINTU

WisuileuAnuwiug1la antudaunanisnaaes
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3. MINAEIUAUNIABAMIaTaAMNIAYlY Custom Mapping

FFnsneaeuAunItandI1y laglyd Mapping mujUuwuu Data Schema

Collection (Custom Mapping) Fsoanuwuuliuladlassaiiafionisarumldegiesinsuay

lnadnsiasnad ot uAAUMININTUNIINITLIY Mapping Begnasnalaeseuusaludfves

Elasticsearch [4] (Dynamic Mapping) tngldayavinnuiany vluvesdu Fedanuue

lasasntayanainge 3.6.5 lassainadayaguuu Custom Mapping 5n1snadeuiitunay

Fasolud
(1)

(2)

)

theendeyavsinmfivluriosiu andruAuteyaiudseylu Google
Firestore [2] gUtkuu JSON [19]

ﬁﬂLﬁﬁjﬁsﬁauuaﬁﬂﬂa'ﬂLéﬁﬂaj Elasticsearch [4] lagfinvun Mapping Fauvas
11310 Data Collection Schema

\erddeyad Elasticsearch [4] 15oufosuda Fasudumenie
oAU W11 Query DSL TngiuundIuIuKaans 10 5 way 1 muaisu

Inansszydenyadu “dn”

v @

AULALMVLATIVIUHAENS 10 5 wae 1 audfu 1nen1sseumidnys

Wy “Audn”

v @

AUMLALMMLATIVIUHAENS 10 5 wae 1 audfu 1nen1sseumdnys

Wy “dnneg”

v @

AULALMVLATIVIUHAENS 10 5 wae 1 audfu 1nen1sseumdnys

Wy “dwmzanelas”

v @

AUMLAEMMLATIVIUHAENS 10 5 wae 1 auddu 1nen1sseumdnys

Wy “fnzany”

v @

AUMLAEMMLATIVIUHAENS 10 5 wae 1 audfu 1nen1sseumdnys

Wy “neaelas”

v @

AULALMVLATIVIUHAENS 10 5 wae 1 audfu 1nen1sseumdnys

W “hilnenn”

v @

(10) AUMNIABMVUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys

Wy “ailn”
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v @

(11) AUMNIAEMUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys
W “dnen”
(12) YUNNNANITAURIN INUAAIIUATI9VUNNNE WaZIANINSINEINTU

WibuieuAauwiugla antudagunanisnaaes

] a a % < % %
3.7.2 119NA89N 2 ﬂqiﬂﬂﬁaUﬂﬁgﬁﬂﬁﬂ'}Wﬂ'}Uﬂ'}'}NLi'JFLUﬂ']ﬁﬂUﬂ']‘U?JHa

TrgUszasdveInismaaesil 2 ewieuiisuainusilunisdunideya
#n119lATeasedaYalUU Dynamic Mapping kaglaseainaiiuasminain Data Collection
Schema lngtayaniuldnaassnandoeyadnuuiavyiivluviesiu 91uau 1,952,571
18013 Ineidenisvedevaziuutseendu 3 Jeteusireludl
< Y 1'% o = 174 ¥ . .
1. MsNAaaUANM52lUN1SAUKIA8ASaTAMNIAYTY Dynamic Mapping

FBn1sneaeuausilunisaumdeninu Iagld Dynamic Mapping 9gn

alagsyuudnludfives Elasticsearch [4] Wngldtayannvuiavaiuluviosdiu dadnuae

v v Y

lassasedoyanaiate 3.6.3 laseasnatoyajuiuy Dynamic Mapping 35n15nagaull
Funoussreluil

(1) thesndeyavanamyfivluriosiu andruAuteyaiudseylu Google
Firestore [2] gUtkuu JSON [19]

(2) dndteyadina1dng Elasticsearch [4] wuulifimua Mappings [54]
Tng Elasticsearch [4] azfiarsanaindoyaiitiiinazaina Mapping 1
9nludid (Dynamic Mapping)

(3) iloudYeyag Elasticsearch [4] (Foufesudn Suiudumaivie
foar #i1u Query DSL Tnesydumend 110y “dutysn” aniu
Sumsfumuastufinuadnsinaildlunisium

@) AumAvmsedeanu Haun1s Query Tner1dswas Elasticsearch [4] Tag
izqﬁwﬁumﬁwﬁ 210U “nznsn” MndusunsfumuasTuiinnadng

atglunsAum
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(6)
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Fumeviotoniny d1unis Query Tnafdawes Elasticsearch [4] Tny
szyfndumend 318y “azne” Mndudunsdumuastufinuadng
nanilalunsdum

Tuiinuanisaumtenunaslunisestuiinne wazsaviinsvdmdu

Wisuisunalunisdumile andudsagunanismaaes

2. nsnagsuausalun1sAunidlteaiusadaninulaely Thai Tokenizer

FBnsnaaeuanuslunisrumamsedeauniulasiasideyaiiivun

B nalagld Thai Tokenizer FsanunsaimuaIsnsdinAtilakIun358y mappings

[54] duveq analyzer Wu thai iiugadeyanagyinisdudu Usgnaudidanisasng Index

[43] il Tne properties 1 bail@iivun mappings [54] 3aAnauUALUURNIZIA18LT

Elasticsearch [4] 9za$19 mappings [54] Wilagdnluiia Inglidayaanviiavailuviosdiu

[KY)

Faflanwaglassasisloyaneinte 3.6.4 lassasnateyadldanu Thai Tokenizerd 35013

Y

neaauitunausIne Uil

(1)

2)

(3)

(@)

(5)

(6)

theendeyavsnmfivluriosiu andruAuteyaiudseylu Google
Firestore [2] gUtkuu JSON [19]

U7y anana1yng Elasticsearch [4] lngfinunisn1sdnan
2191 1ned 419 Thai Tokenizer Ingn1558y mappings [54] d2uv8 9
analyzer WJu thai

\ernddeyag Elasticsearch [4] 13oufosuda Fasudumenie
foar #i1u Query DSL Tnesydumend 118y “Gutyn” aniu
Fumsfumuazduiinadnsinanfildlunisium

Fumaviotoniny l1unis Query Tnasdawes Elasticsearch [4] Tny
szyfdumed 2. Ju “nemsn” ndudunsdumuasdufinuadng
naildlunsdum

Fumaviotoniny l1unis Query Tnasdawes Elasticsearch [4] Tny
szyfndumend 318 “azne” Mndudunmsdumuasiufinuadng
nanildlunsdum

Suiinuanisfumianuaadluaseduiinns uagdariinsmdnsy

Wisuieunalunisdumile andudagunanismaass
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< 1'% 14 o =) ¥ v .
3. mMInadauaNUIUMsAURIfAIeAvsatanulaylyd Custom Mapping

FBnsvegournusilunisrumdaninu ngld Mapping m1u3Uwuu Data

Schema Collection Feaanuuuliiadliassasraionisaunilaodresinsazliuadnsyi

A0RAARBINUAALMININTUNIINTTIY Mapping Begnasialaussuudnluilfives Elasticsearch

[4] Wnglddayaanmuiavyiivlunediu aldnwuglasainteyaninte 3.6.5 laseasi

Yoyaguuu Custom Mapping F5manageuiivuneunaseluil

(1)

(2)

(3)

(@)

3.7.3 N1SNAAIN

[

theendeyannavyiivluviesiu andiufudoyadiudeeglu Google
Firestore [2] gUtkuu JSON [19]

ﬁﬁL%%@ﬂJﬂﬁﬁﬂﬂﬁﬂL%ﬁ&j Elasticsearch [4] lngfi1nun Mapping Fauad
113710 Data Collection Schema

{ieudToyag Elasticsearch [4] 13oufosuda Jusudundmie
foarm 11w Query DSL Tasszydumerdt 118u “dutesn” anty
BunsdumuazSufinuadnsiiandildlunisdum

Aumaini oteA11u W1y Query DSL T szyfduniai 210y
“AimT” MNTSINRuLasTuTnrasnE e ldlunnsium
fAuvndwizeteanny i Query DSL Tnsszydumdd 3 1Ju “azne”
MntusunsRumwezSuinasnsaildlunsium
FumAm3adaA113 11U Query DSL TngszyAumad 3 10w «”
MntusunsAumwezSuinmasns e ldlunnsium
Tufinnanisfuniieomnadlunssduiineg wazsninsmdmsu

Wisuiigunatlunmsdumils andudsasunanismaaes

3 NMIMAFBUANYNABERINN1TIHU Autocomplete

T UszaIRveInIInaaesn 3 ieluseuiieuseansnmnisidaunuauds

9

Autocomplete A1uAMNYNABILUNITAUNINAANT TErInelATIas19doYalUY Dynamic

Mapping tazlAs3a3197uUadun91n Data Collection Schema Tngfia151ANNAR NS 1A

nsAuMcEAmseTaANlY 1 d19U 5 a1U way 10 a1duwsn Inedayailihunlinaaen

ey iiglurieadu 1,952,571 918ms neidenisveasvanifuwdseendu 3 deges

s lUil
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1. MSNAHBUANNYNABIRINNITIYIU Autocomplete HIUATITAUNIAINTATIETS

v

Yaya Dynamic Mapping

AWn1mesouUszandninues Autocomplete @aiin1slUIUNIL User App

W aNISHUHAUNIAINF 89015 Ingld Dynamic Mapping 4gnasielngsyuudnludfves

Elasticsearch [4] Tnglddayaanvuiavyiivlunesdiu felidnwazlasiasistayaniiate

3.6.3 lpssaietayazuuuu Dynamic Mapping F8n1snaaeulituneunsioluil

(1)

(2)

(3)

(@)

(5)

(6)

()

(8)

9)

theendeyavsnmfivluriosiu andruAuteyaiudseylu Google
Firestore [2] gUtkuu JSON [19]

ﬁﬁLsyﬁﬁsﬁaﬂgaﬁ\‘iﬂéﬂL‘ﬁW@j Elasticsearch [4] wuulifinun Mappings [54]
Tne Elasticsearch [4] azfiansanaindoyaditiitwazaine Mappings
[54] Tnlugia (Dynamic Mapping)

dlevithdeyag Elasticsearch [4] Boudpsudn Fausudumendifosnis

WU Query DSL TumuuUAIUILKaaNS 10 5 uag 1 AUaIau laenis

v @

seydenuwadu “lu”

v @

AULALMMLATIVIUHAENS 10 5 wae 1 audfu Inen1sseumdnys

W “lauy”

v @

AUMLALMMLATIVIUHATNS 10 5 wae 1 audfu 1nen1sseumidnys

W “luss”

v @

AULALMVLATIUIUHAENS 10 5 wae 1 audfu 1nen1sseumdnys

W “lussn”

v @

AUMLAEMMLATIVIUHAENS 10 5 wae 1 audfu 1nen1sseumdnys

W “lugsiu”

v @

AUMLALMVLATIVIURAENS 10 5 wae 1 audfu 1nen1sseumdnys

L%ju “mg »

v @

AULALMMLATIVIUHAENS 10 5 wae 1 audfu Inen1sseumdnys

L%ju “l]gl,”

v @

(10) AUMLAEAMUATIVIUKAENS 10 5 waz 1 audfu 1nen1sseumonys

W “uzie”
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(11) AUMLAEAMUATIVIUKAENS 10 5 wae 1 audfu 1nen1sseumsnys
Ju “uzd”
(12) AUMLAEAMUATIVIURAENS 10 5 waz 1 audfu 1nen1sseumsnys
Ju “uzide”
(13) AUMLAEAMUATIVIURAENS 10 5 kaz 1 audiu 1nen1sseumisnys
Ju “ns”
(1) AUMLAEMMUATIVIUKAENS 10 5 war 1 audfu 1nen1sseumonys
Ju “nse”
(15) AUMLAEAMUATIVIURAENS 10 5 war 1 audfu 1nen1sseumisnys
Ju “nsen”
(16) AUMLALAMUATIVIUKAENS 10 5 war 1 audfu 1nen1sseumionys
Ju “nsed”
(17) AUMLAEMMUATIVIUKAENS 10 5 wae 1 audiu 1nen1sseumonys
Ju “nszdiv”
(18) Fufinnan1sdun it anunaslum s uiinaa wazdavnswdmsy
Wisuidfeunalumsdumiild anduisasunanismaans
2. NMIMAFIUAINYNABIAINNTTIEY Autocomplete BUN1ITAUNIAINTATIETIN
Hoyadldaru Thai Tokenizer
BnsneaeulsEansaimaes Autocomplete ainsldarurinu User App
W onnsfiur Aumfideants dulassadradeyad mvuaisnisdadlnelagld Thai
Tokenizer 6'?&mmmﬁmumiﬁmiﬁﬂﬁwﬁlﬁﬂmmsiz‘u‘ mappings [54] @1uv94 analyzer
Hu thai WAugadeyafiagsihmsdudu Usznoumdansains Index [43] vl Tne properties
flall@rimun mappings [54] 3oRuanUALUUIANEI1241Y Elasticsearch [4] 9za3ng
mappings [54] T#lagdnlugs Iﬂaisﬁéﬁaagjamﬂwmwyjﬁﬂuﬁaaﬁu Faidnuwarlnsaasig
foyadeide 3.6.4 lnssadadoyadaldan Thai Tokenizer Bn1smasouidunsudaiolud
(1) theondeyavnemyfivluviesdiu mndufvdeyafiudieglu Google

Firestore [2] gUtkuu JSON [19]



(2)

(3)

(@)

(5)

(6)

()

(8)

)
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U190y ananandnd Elasticsearch [4] lnsfi1vuaisn1sanan
2191 1ned 419 Thai Tokenizer Ingn1558y mappings [54] d2uv84
analyzer WJu thai

dlevithdeyag Elasticsearch [4] Boudpsudn Jusudumendifosnis

WU Query DSL TgmuuAInUILKaans 10 5 uag 1 AuaIau laenis

v @

seydonuwadu “lu”

v @

AULAEMMLATIVIUHAENS 10 5 waz 1 audfu 1nen1sseumidnys

W “lauy”

v @

AULALMMLATIVIUHAENS 10 5 wae 1 audfu Inen1sseumdnys

W “luss”

v @

AUMLAEMVLATIVIUHAENS 10 5 wae 1 audfu 1nen1sseumdnys

W “lussn”

v @

AULALMVLATIUIUHAENS 10 5 wae 1 audfu 1nen1sseumdnys

W “lugsu”

v @

AULALMMLATIVIUHAENS 10 5 wae 1 audfu Inen1sseumdnys
L%ju ‘lmg,7

AUMLALMVLATIVIURAENS 10 5 wae 1 audfu 1nen1sseumdnys

L%ju “l]gl,”

v @

(10) AUMNIABMVUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys

W “uzie”

v @

(11) AUMNIAEMUATILIUNASNS 10 5 waz 1 aud1iu lnensseymidnys

W “uzid)”

v @

(12) AUVNIAEMUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys

Wy “uzide”

v @

(13) AUMNIAEMUATILIUNASNS 10 5 waz 1 aud1iu lnensseysmidnys

W “ns”

v @

(14) AUMNIASMUATILIUNASNS 10 5 wag 1 aud1iu lnensseymidnys

Wy “nsg”
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v @

(15) AUMNIABMVUATILIUNASNS 10 5 wag 1 aud1iu lnensseymidnys

Wy “nsen”

v @

(16) AUMNIABMUATILIUNASNS 10 5 waz 1 aud1iu lnensseymidnys

Wy “nsed”

v @

(17) AUV IAEMUATILIUNASNS 10 5 wag 1 aud1iu lnensseymidnys

Wy “nssdu”

(18) YUTNNNANITAUNIN INUAAIIUANTIVUNNNE WAZINNINSINEINTU

Wisuieunalunisdumile andudsagunanismaaes

3. NMIMAFIUAINYNABIAINNTTIEY Autocomplete BUN1ITAUNIAINTATIETI

v

Yaya Custom Mapping

Wn1mesouUszandninues Autocomplete @eiin1slUIUNIL User App

W BNITNUNAUNIAN 6 09015 Iaeld Mapping 113 Uiuy Data Schema Collection

(Custom Mapping) Feeanwuulinvadiassastauionisaumlaeg1esinsiwaylinadnsy

donAARBINUAALMININTUNIINTTIY Mapping Begnasialauszuudnluilfives Elasticsearch

[4] Wngldvayaarnmuiavyivluiediu aldnwuzlasaintayadwinve 3.6.5 1aseas

Yoyaguuu Custom Mapping F5manadeuiivuneunaseluil

(1)

(2)

theendeyavsanmfivluriosiu andruAuteyaiudseylu Google
Firestore [2] gUtkuu JSON [19]

ﬁﬁLsﬁﬂsﬁa%ﬁﬁﬂﬂéanﬁﬁﬁ Elasticsearch [4] lagfinvun Mappings [54] R
wUasun91n Data Collection Schema

dlevithdeyag Elasticsearch [4] Boudpsudn Fausudumendifosnis
WU Query DSL TAgmuuUATUILKAaNS 10 5 uag 1 AuUaIau laenis

v o

seydonuwadu “lu”

v @

AUMLALMVLATIVIURAENS 10 5 wae 1 audfu 1nen1sseumdnys
Ju “lug”

v @

AUMLAEMVLATIVIURATNS 10 5 wae 1 audfu 1nen1sseumdnys
Ju “lues”

AULAEMMLATIVIUHAENS 10 5 wae 1 audfu Inen1sseumdnys

W “lussn”
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v @

(7) AUNIAEMTUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys

W “lugsu”

v @

(8) AUMILAIMVUATILIUNAANS 10 5 wag 1 Muaau lnensseyiionys

W “uz”

v @

(9) AUMIlAgMVUATILIUNAANS 10 5 wag 1 Muaau lnensseyiionys

W “usy”

v @

(10) AUMNIABMVUATILIUNASNS 10 5 wag 1 aua1iu lnensseysmidnys

W “uzie”

v @

(11) AUMNIAEMVUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys
Ju “uzd”

(12) AUMNIAEMUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys
Ju “uzide”

(13) AUMNIAEMUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys
Ju “ns”

(14) AUMNIASMTUATILIUNASNS 10 5 wag 1 aua1iu lnensseymidnys
Ju “nse”

(15) AUMNIAEMVUATILIUNASNS 10 5 waz 1 aud1iu lnensseymidnys
Ju “nsen”

(16) AUMNIABMUATILIUNASNS 10 5 waz 1 aua1iu lnensseymidnys
Ju “nsed”

(17) AUVNIAEMUATILIUNASNS 10 5 wag 1 aua1iu lnensseymidnys
Ju “nszdiv”

(18) Vufinuanisdunitsvuaaslumasiufinus uazdavnsmdmiu

Wisuieunalunisdumile andudsagunanismaass

NsRTUdenMIIAnY YayadmsuinnImaaeutiu Anlianaintoyan
vsedeaunldiseniuluniesiugdianurainvanguasiveyaUsunauin Wefa1sauain
13197 21 Fdladennunanyiivluviosdudungudeyadmsuinidunisnageunauguiuy

farTe 3.71 89 3.7.3 Ainanlutisnu



M5 21 Wsuiguiuteyaluldazranavy At 2564 69 2566
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nuIAnytaya Juaudeya | wudeya | Iwdudeya | Iutudeya
9 2564 9 2565 9 2566 hanun
firnudelsausy 24,529 31,493 1,449 57,471
\nuRsns sy 303,572 514,421 7,299 825,292
fihendutudesan 72,034 95,401 2,884 170,319
anunsallain
gwnsiitaulayszsiau 81,172 377,732 23,298 482,202
dniluvieadiu 88,533 278,472 10,141 377,146
fialuvieadiu 307,209 1,554,585 90,778 1,952,571
Supwnsluriosiu 73,461 154,742 6,204 234,407
wasilureadin 29,991 63,163 2,872 96,026
gy vieaniu 33,191 67,933 2,329 103,453
Ao 33,437 40,876 2,601 76,914
'«i'm'm%'agaﬁg\mm 1,047,128 | 3,178,818 149,855 4,375,801

91na1597 21 wandbiviuimuienydeyadivluiesduldiuiudeyauin

Nan wazniniiansanandeyateiivlunediuiiiuniiunudi danuvainvaigvesaiseniiy

wiazsin InsivrdaineduaIusaiveisonleaunniuiede wu &0 dudn dnned Wuduy
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UNA 4 NANISANY/HANIIAY

Tuunilagesusfinsinseitayatasnaansnla Fafertesiuineinug
adull Fedszneue nan1svageumuslunisuszanana addnisldnuszuuiudeya
ANy IR LT ULaEN1550395UVRITEUU N151170YAT0IYUTUNTLATIENTINAY

wiasayarainvay

4.1 NANTIATIZHIINNTTNAAD
4.1.1 HamMIInTziannaassd 1
MnMIneaesite 0 Fudummeseuaiugndesannsrummeduie
TaAINAINIATIATITaYR 3 JULUL Usenausie JUWUY Dynamic Mapping SUMUU Thai
Tokenizer [52] Wag Custom Mapping 14 Tokenizer wuu Ngram2,3 [53] lag/laiansaun
HaansanNsAu LU 1 a19uusn (Top 1) 5 @1vuusn (Top 5) kag 10 a1suwsn (Top 10)
Famsnedt 22 TapAnAnawiugazegsing 0 i 1
InaeinsF AR LULAILINE funnussazBend
- nstlnaEnsasauiuAmAuNNaIsnes sgldnzuuuiy 1.00
- nsdinudg e uAuinnmAun uaraznamgnéas Tasanuise
deansiederiaivlinuddum wldnzuunwintu 0.90
~ nsdinuAd R oRAuIaIn AU uiaznaiin dednalvdeansis
FovlafiaRniitou aldrsuuuwiiiu 0.50
- nsdinaandligennasviselinunadns azlanzluwyinny 0
TngtINaAZLLLTDIUA YR UL HATINLaE ISFIET I uRad NS Aiawul

FeagUeoninlinewm13en 22



A1519% 22 AMULNUEUAIAUNIANMS8TDAIN NINNITNAGDIN 1
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ANAUR Dynamic Mapping Thai Tokenizer Custom Mapping

Top 1 Top5 | Top10 | Top1 Top5 | Top10 | Top1 Top 5 | Top 10
#n 1.00 1.00 1.00 0.90 0.98 0.99 0.90 0.98 0.99
Audn 1.00 1.00 1.00 0.90 0.90 0.90 1.00 1.00 1.00
dnnag 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Wwzaelas 0.90 0.98 0.99 0.90 0.98 0.99 0.90 0.98 0.99
Wzaney 1.00 0.98 0.99 1.00 0.98 0.99 1.00 0.98 0.99
nzanwlas 0 0 0 0.90 0.90 0.90 0.50 0.29 0.79
failnem 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
filn 1.00 1.00 1.00 1.00 0.94 0.92 1.00 0.94 0.98
Hnen 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Aade 0.86 0.87 0.87 0.94 0.95 0.95 0.91 0.89 0.96

M50 23 aguAranuiugluNMIAUIALRRY 1INKANTNAGW 1

sUuuulaseasnedoya Aanuwivglunsdumamiedeninueds

Top 1 Top 5 Top 10
Dynamic Mapping 0.86 0.87 0.87
Thai Tokenizer 0.94 0.95 0.95
Custom Mapping 0.91 0.89 0.96

Dynamic Mapping

0.72

0.48

0.24

0.00

094 491
0b86 II

Top 1

I Thai Tokenizer

0.95

0.87

0.89

Top 5

[l Custom Mapping

0.96

0.95

0.87

Top 10

JUN 23 nsmiIsuiiiguanuusduglunisiumAnsetening 3NNTMAaeIT 1




A5197 24 FIUIURNAGNEAIINATAUNIANNIBVOAINY I1NAITNAGDIN 1
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AAUTT SrununadnsTuafidumld (snens)
Dynamic Mapping Thai Tokenizer Custom Mapping
n 969 8,620 192,700
Audn 4,025 977,624 1,162,212
dnveq 408 29,162 292,896
Wwzaelas 5,256 18,965 343,422
Wzaney 11 18,919 328,679
nzanwlas 0 9,601 147,294
failnena 4,569 6,920 453,400
filn 2 9,734 267,326
Hnen? 2 270 372,256

A19991 25 LA lunISANIABII18AIS (Us) 11NNSNAABITN 1

ANAUT naildlunséum / 1 518ms (us)
Dynamic Mapping Thai Tokenizer Custom Mapping
i 1.03 0.23 0.05
Audn 0.50 0.01 0.03
dnneq 2.45 0.14 0.07
Wwzaelas 0.19 0.32 0.13
Wmeane 90.91 0.26 0.12
neanelas lainuwaaws 0.42 0.20
failnen 0.22 0.29 0.09
dailn 500.00 0.31 0.10
Akl 500.00 3.70 0.06
\de 136.91 0.63 0.09
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ANAUIILUEIQDINWaAWS 10 duduiisn (Top 10)
B HaildlunisAur / 1 shemis (ps) Townde

136.91
5.00 ps 1.00
3.75 ps 0.75
0.63
2.50 ps 0.50
1.25 s 0.87 0.95 0.96 0.25
0.09
0.00 s N
Dynamic Mapping Thai Tokenizer Custom Mapping

JUN 24 nvlUSeuliiguAAuutiug19INEaEns 10 suduusn wag namlglunisaum /

1 579115 (us) Inelade NASNAaReN 1

PNA5197 22 Fapngnedi 25 ayUlainlassasradeyauiuu Dynamic Mapping
fienuusiuginiige dnlassaisiilday Thai Tokenizer [52] waglaseaiiauuy Custom
Mappine fianuudugilndidestu uidlefinnsansiufusinunadnsidumlaud Tnseadns
wuu Custom Mapping @13135adududayaldnseunguuinnitdnassgusuvaguiule
Faau lneidlefinnsansawiusuil 24 uwayguil 24 axdunmiiuléin Custom Mapping Hiaan

Tunsfumlaiingauasiianuuiugignieunnian

4.1.2 HaMIITzianNnaassd 2

nnsveaesiade (3) dudunismegeurnusilunisdumdiedivie
TaA1NAINIATIATITaYR 3 JULUL Usenausie JUWUY Dynamic Mapping SUMUU Thai
Tokenizer wag Custorn Mapping @914 Tokenizer wUyU Ngram2,3 [53] NaN1SVAABIREAAIN

AN 26 WATANSIN 27

AN 26 ANALELUNITAUMIPEAINTDTDAN (MS) IINNITNAABITN 2

ATAUNT nanfildlunisdum (ms)
Dynamic Mapping Thai Tokenizer Custom Mapping
dudzsaqua 1 3 20
AZLNT 3 2 31
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ATAUNT naildlunséum (ms)
Dynamic Mapping Thai Tokenizer Custom Mapping
ALHD 1 1 9
PRI RRE 2 5 30
WAL 11 3 11
UasTLA 2 1 22
TUNTELL 2 5 93
sy 1 1 12
NgIoLnAdan 2 7 55
ee P LI 1 5 36
G]']i?ﬂﬁ 27 ﬁﬂuauwaﬁwﬁmﬂmiﬁumﬁ'm%asﬁamm Qqﬂﬂ'ﬁ‘ﬂﬂﬁaﬂﬁ 2
ATAUNT SruunadnsTmuafidumld (51ens)
Dynamic Mapping Thai Tokenizer Custom Mapping
dutzsngua 14 5,323 85,733
NZLNI 3,525 9,263 279,099
ALHD 883 2,239 32,571
ARIVEER 831 62,312 365,397
Winmng 232 5,889 93,345
UoTEIin 890 1,643 305,789
IMUNITED 5,707 29,751 616,189
sy 218 429 265,675
Uz WoImnAdn) 181 52,527 558,283
TR 1,366 46,679 668,452
A15197 28 LandildlunshumAesIen1s (Us) AINAIVAEBAT 2
ANAUT naildlunséum / 1 518ms (us)
Dynamic Mapping Thai Tokenizer Custom Mapping
dudzsnqua 71.43 0.56 0.23
ALNT 0.85 0.22 0.11
ALHD 1.13 0.45 0.28
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ANAUT wandildlunisdum / 1 51815 (us)
Dynamic Mapping Thai Tokenizer Custom Mapping
PRISTRER 2.41 0.08 0.08
iAWY 47.41 0.51 0.12
UDTELAR 2.25 0.61 0.07
TMURNRTEL 0.35 0.17 0.15
sy 4.59 2.33 0.05
Uz WoInAdnT 11.05 0.13 0.10
TP IED 0.73 0.11 0.05
iy 14.22 0.51 0.12

Dynamic Mapping

71.4
5.0 ps

38us

2.5ps

13ps

0.6
0.2
|

duussania

0.0 ps

JUN 25 nsmiSeuiiiguanildlun1saumisesiens (us) 31nn15vnaesi 2

2.4

11
0.9

02 44
I

0.1 01

0.4
0.3
[ ™

NS:IWSY a:09 WNIK3YY

B Thai Tokenizer

47.4

22

05 0.6

0.1 0.1
— —_—

IRQIWN: uas:Iwa

0.4
0.2 0.2

UKIV9SHT

4.6

olis:

[l Custom Mapping

11.0

23

0.0 0.1 0.1

uxgainAdan

0.7

0.1 0.1

JoKoww:a

INANSI9N 26 T99157197 28 Uarangu 25 1 WellSeuimeuianiildlunis

AUMKaIIUINKaa NS N lavadlassaiteyanvaugusuundl aguladn laswasedeya

sULUU Custom Mapping @unsadundeyamvisedeniulasiniingauaznsounquuin

naalagldiaanlunisAuniaisdosienisidu 0.12 ps ddudauifelasaasawuy Thai

Tokenizer Tngldianlunisauniaasnesienisily 0.51 us wavlaseasranaumladnunn

MgnfelAssas1wuu Dynamic Mapping tngldailunisduniadesosianisilu 14.22 us

MINAANTANAIAIILULUIINTEAIUYNADIABAAS DIVDINATNENLARINAT

AUMIAAY 9 A1NLATIATINTRYA 3 JULUU UTenaunig JUkUY Dynamic Mapping ULUU

Thai Tokenizer [52] ika¢ Custom Mapping & 419 Tokenizer wuu Ngram2,3 [53] laela

Asumaansannsaundu 1 @1duusn (Top 1) 5 awunsn (Top 5) waz 10 @19ULsn

(Top 10) fap1319% 22 IpgAauusiug1agegsyning 0 e 1

LNAINNITANUIALLUUANULUUE AUUANIUTIIALLDEAG I
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- nstlnansaseuiuAmAuNNaIgnes sgldnzwuuiy 1.00

- nsdinudg e uAuinnmAun uaraznamgnéas Tasanuise
doanshateviafivldmumdum agldnzuuuminfu 0.90

- AsEMUAg e ALLNINAALM UidznaRAn Fedanalideansis
Sovdnfiniauiou axldnvuuuwiiiy 0.50

- nstineansligenmdasiselinunadns aglaaguuuiatu 0

TAYUINAALLUUYDILA AL AR UNIMINATINLALUTAEINUIUNAT NS NaUTR

FeagUeonunlinewm13ei 29

A1519% 29 AMULNUEUAIAUNIANUIBTDAIN INAITNARDIN 2

ANAUAT Dynamic Mapping Thai Tokenizer Custom Mapping

Top 1 Top5 | Top10 | Top 1 Top5 | Top10 | Top 1 Top 5 | Top 10
é’uﬂgimqua 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

ALLNT 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
dvme 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ARIVEER 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
iAWY 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
UDTELAR 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

UnsaTE 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

sy 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
UUeAd 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
a1

TR 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Aade 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

N7 29 waasliifuin e suiuuifiauysalifsaznagnsios
G%EJEULLUU Dynamic Mapping 3UWUU Thai Tokenizer uag Custom Mapping GQERIN
NﬁﬁwﬁﬂWiéj‘wﬁ’]ﬁQﬂﬁ@ﬂﬂ@ﬂﬂﬁ@ﬂﬁﬂﬁﬂ%ﬂﬂ WANRTANANTINIINNIIRERT 2 § 9w
Wiul Custom  Mapping  ldhnanlumsdumlsisafigauasldnadnsannnisiumlisiodis

ATOUARNLNNTIEA
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4.1.3 HANISAATITHANNARDSN 3

<

Mnmsveaesde 0 Fudunsmaaeuanugndedunsiunimenaauli
Autocomplete Faifugunuumsfumiiaziisnes Tneldvinnsmaasuanlasiaiistoya 3
sUUU Usenausie JULUU Dynamic Mapping JUwuy Thai Tokenizer [52] wag Custom
Mapping 314 Tokenizer wuu Ngram2,3 [53] lngldfansannadnsannisdunidu 1 s
w3n (Top 1) 5 @1duwsn (Top 5) kag 10 @1auwsn (Top 10) A lagaIANLiugIaz oY
5¥I9 0 D9 1

eI NSALIMIATMLLALLILE TvunnuTaz SRl

- nstlnaEnsaseuiuAmAuNNaIsnes sgldnzuuuiy 1.00

- nadiwududeduAuinandidum waraznafgnios Tasaiunsn

deansiederiaivlinuddum wldnzuunwingu 0.90
- nsdinuAd R oRAuIaInmAum uiaznain dednalvdeansis
FoviinfiwAniioy agldmvuuriiu 0.50
- nydinaandligennasviselinunadns azlanzluwyinny 0
TngINaRAZLLLTDIUAaY SR UL HAT I AL ISFIET I uRad NS Aiaule

FeagUeonunlnnin1sei 30 f915199 32

M1319% 30 ANuiugINMsegauAMaNUR Autocomplete :MNNTNARDIN 3

ATAURI Dynamic Mapping Thai Tokenizer Custom Mapping

Top 1 Top 5 Top 10 Top 1 Top 5 Top 10 Top 1 Top 5 Top 10
Ta 0.50 0.10 0.10 0.50 0.10 0.10 0.50 0.82 0.86
Tug 0 0 0 0 0 0 0.50 0.88 0.92
lues 0 0 0 0 0 0 1.00 0.96 0.96
g 0 0 0 0 0 0 1.00 0.96 0.96
lugsu 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uy 0.90 0.90 0.45 0.50 0.50 0.50 0.90 0.76 0.88
Uyl 0 0 0 0 0 0 1.00 0.80 0.75
AN 0 0 0 0.50 0.50 0.50 0.90 0.98 0.99
UL 0 0 0 0 0 0 0.90 0.98 0.99
ULV 0.90 0.98 0.99 0.90 0.98 0.99 0.90 0.98 0.99
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ATAUR Dynamic Mapping Thai Tokenizer Custom Mapping

Top 1 Top 5 Top 10 Top 1 Top 5 Top 10 Top 1 Top 5 Top 10
N9 0 0 0 0.50 0.50 0.50 0.90 0.92 0.91
n9% 1.00 0.40 0.20 0.50 0.50 0.55 0.90 0.90 0.95
[REA 0 0 0 0.50 0.05 0.10 1.00 1.00 1.00
nsed 0 0 0 0 0 0 1.00 1.00 1.00
Nz 0.90 0.98 0.99 0.90 0.98 0.99 1.00 1.00 1.00
Aade 0.34 0.29 0.24 0.38 0.34 0.34 0.89 0.92 0.94

M5797 31 aguAianuusiugiady NNaNITNAae 3

sunuulassadredoya AAumiugilunsdumasadenuiads
Top 1 Top 5 Top 10
Dynamic Mapping 0.34 0.29 0.24
Thai Tokenizer 0.38 0.34 0.34
Custom Mapping 0.89 0.92 0.94
Dynamic Mapping Il Thai Tokenizer B Custom Mapping
1.00 0.92 0.94
0.75
0.50
0.34 0.34
0.29
0.24
- l l
0.00
Top 1 Top 5 Top 10

JUT 26 nsmiIguiiiguanuusduglunsaumAIvIatenig 3NNImMaaesn 3

M13MN 32 IMUWIURATNEIINNINAGRUANANTR Autocomplete INNTNARBIN 3

ATAURI SrununadniTmuafidumld (snens)
Dynamic Mapping Thai Tokenizer Custom Mapping
Ta 1 1 33,188
Ty 0 0 34,472
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AAUR SrurunadnEuaiidumld (518n13)
Dynamic Mapping Thai Tokenizer Custom Mapping
Tues 0 0 37,982
Tugs 0 0 110,914
Tues1u 731 2,451 130,904
Uy 5 11,478 319,361
UL 0 0 394,875
SR 0 11,605 425,610
YL 0 0 425,639
ULTD 4,045 25,038 486,504
N3 0 179 148,417
k] 2 16,676 200,307
N3%0 0 16,852 201,343
n3ed 0 0 203,042
AsLaU 4,335 13,513 243,198

A1999 33 a1 lunIsANIAB18AS (Us) 11NN1TNAABTN 3

ANAUT naildlunséum / 1 518ms (us)
Dynamic Mapping Thai Tokenizer Custom Mapping
T4l 1000.00 1000.00 0.09
g lainwunadns lainwunadns 0.17
lugs lainwunadns lainwunadns 0.21
lugs lainwunadns lainwunadns 0.08
lugsu 2.74 0.41 0.09
Uy 200.00 0.17 0.01
uwl lainwunadns lainwunadns 0.05
ULLY lainwunadns 0.26 0.09
U\d lainwunadns lainwunadns 0.11
ULTUD 0.25 0.08 0.13
n3 lainwunadns 5.59 0.01
k] 500.00 0.12 0.18
nsea lainwunadns 0.24 0.10
nsed lainwunadns laiwunadns 0.12
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ANAUT wandildlunisdum / 1 51815 (us)
Dynamic Mapping Thai Tokenizer Custom Mapping
Nz 0.46 0.15 0.13
PhLQ?iIEl 283.91 111.89 0.11

ANADUILUEIQOINWaAWS 10 dudulisn (Top 10)
B nardllumsAurn / 1 s1ems (ps) Tawnde

283.91 111.89
5.00 ps 1.00
3.75 s 0.75
2.50 ps 0.50
1.25 ps 0.94 0.25
0.11
0.24 0.34
Dynamic Mapping Thai Tokenizer Custom Mapping

JUN 27 N5 mIeuliiguAnanaukaliug g NNaans 10 duduusn wag Laldlunishum /

1 579119 (us) lnalage INNTNAaIN 3

31NA15199 30 §901519% 32 wazgui 26 auladnlassasnesdayawuy

Custom Mapping @11150A UM ludnwuzn15l991U Autocomplete & 9aziin195uAILNL

[
v v &Y

dmsurumiinlufiagiidnesiu ldegagndetaenndeuasAsuaquuInfianuIniign &

lassafnmdednassguuuudilimunzand msuldnsdumeie Autocomplete Liiasan

'
L =

Tlanunsaninadnslaainnisiuviiazfsnes deazdslaidud Felumunzandmsunisly
NuuuzihAmfidennded nawllaiansasiuiuguil 27 sxdunaiuladn Custom Mapping

Tdnatunsdumlaisinan

4.2 wam'fsmsqzﬁaﬁﬁmﬂ%’muizwLﬁwﬁagawmnwmﬂ

'
=

Jayafigndanvluszuudnnisdeyavainvanell aunsauuninsizine

Y Y

MeLA3B4ila (Data Visualization Tools) AMuANUATIAYBEIATIEN 1 Kibana [51], Power

v

BI [45] 1Jusu Inendnusaduillimhdeyaliivssiuazdnsoalunsyauaiiua
nsAnnuayaadAvIevayaasudmSuLuTTTANTNUNVS oYU UTEAU
19 9 lolusuuuunainuany esmeszuuiansdeyannuvainatedslaeeniuuiinis

Iaviudeyadmsunisduduaslu Elasticsearch [4] Feaunsaiionlesiu Kibana [51] iiie
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wananadeyaatiflunatenatgyues ansaliennseuanizyateyaiaula wagsryiuai
AoansAumUayala 3aladnvin Dashboard ¢y Kibana [51] Wiedielunisdndulannauny

UImsdansimmngugusialufsgun 28

@ elastic
=@ =

IUEANEN TN

7,431

iy dsreasdlai airioutns L ooty

4,385,741 170,251 79,587 61,015 243,467

99.946%

p— n it
478,765 846,619 ,917, 387,088 104,809

Cometreoss o ot of roccs

S A INEaBIaMLAY s TuTaBgaun
aouingnapgNoy - o o - e
¢ AMINEIABTNAATEH
a o ~ ) P
e NINBNRENA Tu TaEis2z09ARD N
aminmdsnEAguaTiin ANINBIABLINEATA amingaBsTauATUNg
Y AINBNABSYS uminmasnam

5U71 28 Dashboard LLamﬁ’ﬁauuaéﬁamwmuﬁgwm ”

N3UT 28 wanstoyaadiiamsndslinnszuuinnisteyaniumainvans
floanuuustaus Tunay 2564 fa Asmaw 2565 Fssrunudoyaiamnildanmdinauey
hufiningszuu fie 4,385,741 19m15 910 7,431 swaludseimelne Ssdmdu 99.95% v
svanaslutssnalnedaisiuu 7,435 sua Tnefnadudeyalunanvanedudway
10 mavydeya InovenyAtinsdudindoyauniign 3 dviuusn Yszneudae fivly
vioafiu 43.71% (1,917,001 51935 inwnsnslusieadu 19.3% (846,619 918A19) ware s
fhalayseddu 10.92% (478,765 51813)

Touad agnTinsziuazuansnalunainuateguuuud amsouly
Usznaunsdndulanazlfdmsun1smnawnuuInsInnsyusuve s uIMslussauUsema
Wu mMasgiiiuiladayulnsdmiuinulsads q e udasiuiifiiusunmesis
anulnsusazsdnuiils sy fedoyafisiusuldd aunsadontiergadoyadiala 1y
Iiasesifuuvasteyadu 9 Womuummensimuseseslussiugusulazyszmeasely
Wy Msthesdmnuiangudeyasumideietuayulnsinulse uiiesgisudu iile

v va o A

MUt ivayulnsvieduusazylianiegumilunaassiisesranuindaieniag

Y Y
Id o

AL TEIY8) MTNLEUNTIgUgnviinvesividennaesiuaudenisiutagiu 1Wudy
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waNINTU Seanunsathteyamanillusesaniiialdnulunainvaiesiy wu
nswaunlusiuniaden Maiaueswauimsdedaul malesgidadiunimandule
sysupneludsemeiionssiaidundndueidagidiiuyan s Inefegne Jaladari

Judayaasy wWionsdnseideyalaasninuinglu dauaniguil 29

(1) doyavins:uusaifiviioaniuu (2) AWdavMIsyovaaIa (3) msiuyariGoevusdeine

to i T ; Bring knowledge and innovation from Thai researchers / agencies be applied accordingly s follows:

o M |0 cecsmas et " - N "
Southern
u: o I Improve the quality of raising / production process to be free of residues
W Northeastern - — . . o -
| s er e
el o [ l& S =
o ; e e |y | S~ A
o 1 202% n =% \
Ly Types of crickets. oUs:inA OITP) tein Bar Cricket Feeding Box control via smartphone
g et —
4.7 rai
¢ ' (Lrai=16ares)
L Pt
Averag I income of 5
farmers (THB) I L h i o o \&
103,616 - Chitosan from cricket &silk pupa Cricket giant rice

Aun: nsudviasumsAs:kIoUS:NA (DITP)

JUT 29 MAnTeideyaretszuuiiesniuy Suiuuvaayady

Y Y

INFUN 29 UaRIHANTIATIwRTeYAMY Power BI [45] Faanunsarndnyn

Y a’

Tayafauladiuuanmasiuiusunmuseaiisgluuuanizdmsunisuanaa lnglein

[y

Toyaifeiuimsalulsemelng wuiliuanufsinIsvewaInINanszowEn waztoya

NWIdevedne uwsgisiuiu lnsasudeyadu 3 daumeiudszneulusme

(1) dayamsiassdamialulssmdalng Fanannsdrsuaziiuiudings

£
= I

1uﬁzw%’mmiﬁﬁagammwmﬂwmEJ%?ialé’aameu WUIENSAEIR9an
Husuauinnuinanansfusenidsanie Feifufinisidsaseanm
475 Tnedmiaf dnsingid vl wmdaund anarudiduusn fe
MUBIANY ANAUAT WargaTll Seneldlalvennunsfimedssiain
sodegil 103,616 U

(2) doyana1udaIN15YBIAATN T 9U1N1INATUFUATUANTAITENI S
Usgine Imaié’ﬁwsﬂ’ayjaLLmIﬁmmméfmmﬁﬁuﬁwLﬁ'mﬁ’mmawm
ansgewinT waud 2562 fa 2566 WA ETINAE WUy
dndulszianvemanduelUTIUINULAIEINEIUUTENB UMY N3
Yy auneuld e (Snacks) Uszanas 28.40% thunviusisdonlnuan
(Protein Bar) 29.20% aziunviutaanniias (Insect Protein Powder)

Uszanag 42.40% laeyadiniinisaainiiuuilidug@uniuaisu madily
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Y
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Usemelneaintech2biz [55] 113LAT1ERTIUAY L OUIBIAAININTE
WINNTINNNWIIENIINMIBUTTUazeNYULUTTENG [adwaSy
msvhihsudwsabiivadsuasliunsgiu saudsaivayuniswlsglidu

Handueinvanvate et iisfuslaaldeganiiwing freasisela

TAfuNuAINT Yavu FadamasenmsiauAsygiaveslseme

nnsthdeyamiuiuiinld uriwseinuiuiuteyaainvaieunas ¥ae

AMUADINISHAT AL

Tnszsiteyaldednsouaquituidofiaulaunngsiu Seeligldnudoyadedann
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5.1 dgdwa

mMsruTunguieyadadanamainatsveusiazguvulazdaiAvasszuy
Adviavidoszuuiansdeyanainuas SeseaiunisveeivesdoyateduTinanfintuden 1
WATAINNIAYILUTZLIANG ATIVAOUAINGNADIUDITEYA UardninuTaynegegnied ddna
Tfannsoduduuarihdeyandunlfnulfesunseungu Svinendnusatuilfoonuuuuay
Wannszuudanstoyanatevats edaiAuteyanisasdrsavuruing q lulszmalne
Tnglausmsdanismsdaiudeyadiu Teyaviialid deyadmsunisduduegasinsinig
JUKUY Custom Mapping Aavenuuutuinlneanis warldwanunssuudmdusiuienin
agmanlunisasislassadanisdaiudeyasumnuiamy ssuudmsudiwieanuasainlunis
Sufindeyarnmsasiuiidine mufahieiesfiolinmesideyautaslunsianudeya
afmvidadeyaagudmiuiuimsdanisiufivieruruluszdusing 1 uguuuuvannvane

szuudnnistoyanuvannvansd Ssaunsateliildoudeya wu Tnide

v v

RN lUskNY dnineimanideya Jensdeya Husmsianisides anunsasenidngy

[ |

Poyawanil iethlulduseleviuaztslunisdndulalunsudlelgymasadomionsuuy

Y

WonvisluseAuyLoy fua 800 e wavseauUseme

5.2 Ualauauus
msveaesiunguteyaviindu q Wisdy uenileanviiateny uazAds
naaasiunguieyarunlnguiniu iienaaeulssansninvesanidnenssufieaniuuuas

W lwinerdnusatull Weluuswisenawulviauysaldulaluouan



(1]

[9]

117

UITUIUNIY

D. Jacobson, G. Brail, and D. Woods, APIs: A Strategy Guide. O’Reilly Media, Inc.,
2012.

“Firestore,” Firebase. Accessed: Dec. 19, 2023. [Online]. Available:
https://firebase.google.com/docs/firestore

“Cloud Storage documentation,” Google Cloud. Accessed: Dec. 19, 2023. [Online].
Available: https://cloud.google.com/storage/docs

“Elasticsearch Platform — Find real-time answers at scale | Elastic.” Accessed:
Dec. 21, 2023. [Online]. Available: https://www.elastic.co

H. S. Munawar, S. Qayyum, F. Ullah, and S. Sepasgozar, “Big Data and Its
Applications in Smart Real Estate and the Disaster Management Life Cycle: A
Systematic Analysis,” Big Data Cogn. Comput., vol. 4, no. 2, Art. no. 2, Jun. 2020,
doi: 10.3390/bdccd4020004.

J. Vodak, D. Sulyova, and M. Kubina, “Advanced Technologies and Their Use in
Smart City Management,” Sustainability, vol. 13, no. 10, Art. no. 10, Jan. 2021, doi:
10.3390/5u13105746.

M. Ku and J. R. Gil-Garcia, “Ready for data analytics?: data collection and creation
in local governments,” in Proceedings of the 19th Annual International
Conference on Digital Government Research: Governance in the Data Age, Delft
The Netherlands: ACM, May 2018, pp. 1-10. doi: 10.1145/3209281.3209381.

U. Aftab and G. F. Siddiqui, “Big Data Augmentation with Data Warehouse: A
Survey,” in 2018 IEEE International Conference on Big Data (Big Data), Dec. 2018,
pp. 2775-2784. doi: 10.1109/BigData.2018.8622182.

“NoSQL,” Wikipedia. Dec. 03, 2023. Accessed: Dec. 20, 2023. [Online]. Available:
https://en.wikipedia.org/w/index.php?title=NoSQL&oldid=1188167891

[10] V. M. Ngo, N.-A. Le-Khac, and M.-T. Kechadi, “Designing and Implementing Data

Warehouse for Agricultural Big Data,” in Big Data - BigData 2019, K. Chen, S.
Seshadri, and L.-J. Zhang, Eds., in Lecture Notes in Computer Science. Cham:
Springer International Publishing, 2019, pp. 1-17. doi: 10.1007/978-3-030-23551-
2 1.



118

[11] H. S. Cha et al., “The Korea Cancer Big Data Platform (K-CBP) for Cancer Research,”
Int. J. Environ. Res. Public. Health, vol. 16, no. 13, Art. no. 13, Jan. 2019, doi:
10.3390/ijerph16132290.

[12] “Relational database,” Wikipedia. Jan. 04, 2024. Accessed: Jan. 04, 2024. [Online].
Available: https://en.wikipedia.org/w/index.php?title=Relational database&oldid
=1193552952

[13] H. Zheng and X. Jiang, “Design and Implementation of College Consumption
Analysis System Based on NoSQL Database,” in 2018 13th International
Conference on Computer Science & Education (ICCSE), Aug. 2018, pp. 1-5. doi:
10.1109/1CCSE.2018.8468719.

[14] H. Ganu and V. D. P., “Fast Query Expansion on an Accounting Corpus using Sub-
Word  Embeddings,” in  Proceedings of the Second Workshop on
Subword/Character LEvel Models, M. Faruqui, H. Schiutze, I. Trancoso, Y. Tsvetkov,
and Y. Yaghoobzadeh, Eds.,, New Orleans: Association for Computational
Linguistics, Jun. 2018, pp. 61-65. doi: 10.18653/v1/W18-1208.

[15] H. Hu, Y. Wen, T.-S. Chua, and X. Li, “Toward Scalable Systems for Big Data
Analytics: A Technology Tutorial,” IEEE Access, vol. 2, pp. 652-687, 2014, doi:
10.1109/ACCESS.2014.2332453.

[16] F. Ravat and Y. Zhao, “Data Lakes: Trends and Perspectives,” in Database and
Expert Systems Applications, vol. 11706, S. Hartmann, J. King, S. Chakravarthy, G.
Anderst-Kotsis, A. M. Tjoa, and I. Khalil, Eds., in Lecture Notes in Computer Science,
vol. 11706. , Cham: Springer International Publishing, 2019, pp. 304-313. doi:
10.1007/978-3-030-27615-7_23.

[17] M. M. Rathore, H. Son, A. Ahmad, A. Paul, and G. Jeon, “Real-Time Big Data Stream
Processing Using GPU with Spark Over Hadoop Ecosystem,” Int. J. Parallel
Program., vol. 46, no. 3, pp. 630-646, Jun. 2018, doi: 10.1007/s10766-017-0513-2.

[18] S. Ahmad, P. Singh, and A. K. Sagar, “A Survey on Big Data Analytics,” in 2018
International Conference on Advances in Computing, Communication Control and
Networking (ICACCCN), Oct. 2018, pp. 256-260. doi: 10.1109/ICACCCN.2018.
8748774,



119

[19] N. Nurseitov, M. Paulson, R. Reynolds, and C. Izurieta, “Comparison of JSON and
XML Data Interchange Formats: A Case Study”.

[20] “JSON Introduction.”  Accessed: Jan. 05, 2024. [Online]. Available:
https://www.w3schools.com/js/js_json_intro.asp

[21] “MySQL.” Accessed: Jan. 05, 2024. [Online]. Available: https://www.mysgl.com/

[22] “Open-source software,” Wikipedia. Mar. 01, 2024. Accessed: Mar. 03, 2024.
[Online].  Available:  https://en.wikipedia.org/w/index.php?title=Open-source
software &oldid=1211147521

[23] P. G. D. Group, “PostgreSQL,” PostgreSQL. Accessed: Jan. 05, 2024. [Online].
Available: https://www.postgresql.org/

[24] “SQLite Home Page.” Accessed: Jan. 05, 2024. [Online]. Available:
https://www.sqglite.org/index.html

[25] “Microsoft Data Platform | Microsoft.” Accessed: Jan. 05, 2024. [Online]. Available:
https://www.microsoft.com/en-us/sql-server

[26] “Proprietary software,” Wikipedia. Feb. 15, 2024. Accessed: Mar. 03, 2024. [Online].
Available: https://en.wikipedia.org/w/index.php?title=Proprietary software&oldid
=1207708100

[27] “Oracle | Cloud Applications and Cloud Platform.” Accessed: Jan. 05, 2024.
[Online]. Available: https://www.oracle.com/

[28] “Managed SQL Database - Amazon Relational Database Service (RDS) - AWS,”
Amazon Web Services, Inc. Accessed: Jan. 05, 2024. [Online]. Available:
https://aws.amazon.com/rds/

[29] “Redis,” Redis. Accessed: Jan. 05, 2024. [Online]. Available: https://redis.io/

[30] “Random-access memory,” Wikipedia. Feb. 24, 2024. Accessed: Mar. 03, 2024.
[Online]. Available: https://en.wikipedia.org/w/index.php?title=Random-access
memory&oldid=1209989742

[31] “Amazon DynamoDB,” Amazon Web Services, Inc. Accessed: Jan. 05, 2024.
[Online]. Available: https://aws.amazon.com/th/pm/dynamodb/

[32] “Apache Cassandra | Apache Cassandra Documentation.” Accessed: Jan. 05, 2024.
[Online]. Available: https://cassandra.apache.org/ /index.html


https://en.wikipedia.org/w/index.php?title=Open-source_
https://en.wikipedia.org/w/index.php?title=Random-access_

120

[33] “MongoDB Atlas: Cloud Document Database,” MongoDB. Accessed: Jan. 05, 2024.
[Online]. Available: https://www.mongodb.com/cloud/atlas/|p/tryd

[34] “Apache  CouchDB.” Accessed: Jan. 05, 2024. [Online]. Available:
https://couchdb.apache.org/

[35] “Neodj Graph Database & Analytics — The Leader in Graph Databases,” Graph
Database & Analytics. Accessed: Jan. 05, 2024. [Online]. Available:
https://neodj.com/

[36] “Cloud storage,” Wikipedia. Dec. 22, 2023. Accessed: Jan. 05, 2024. [Online].
Available: https://en.wikipedia.org/w/index.php?title=Cloud_storage&oldid=1191
338829

[37] “Cloud Object Storage - Amazon S3 - AWS,” Amazon Web Services, Inc. Accessed:
Jan. 05, 2024. [Online]. Available: https://aws.amazon.com/s3/

[38] akashdubey-ms, “Introduction to Azure Storage - Cloud storage on Azure.”
Accessed: Jan. 05, 2024. [Online]. Available: https://learn.microsoft.com/en-
us/azure/storage/common/storage-introduction

[39] “Full-text search,” Wikipedia. Oct. 29, 2023. Accessed: Jan. 05, 2024. [Online].
Available: https://en.wikipedia.org/w/index.php?title=Full-text search&oldid=118
2535218

[40] “Welcome to Apache Solr.” Accessed: Jan. 05, 2024. [Online]. Available:
https://solr.apache.org/index.html

[41] “HDFS Architecture Guide.” Accessed: Mar. 03, 2024. [Online]. Available:
https://hadoop.apache.org/docs/r1.2.1/hdfs_design.html

[42] “MySQL :: MySQL 8.0 Reference Manual :: 12.9 Full-Text Search Functions.”
Accessed: Jan. 05, 2024. [Online]. Available: https://dev.mysgl.com/doc/
refman/8.0/en/fulltext-search.html

[43] “What is an Elasticsearch index?,” Elastic Blog. Accessed: Feb. 26, 2024. [Online].
Available: https://www.elastic.co/blog/what-is-an-elasticsearch-index

[44] S. Bonthu and H. Bindu, Review of Leading Data Analytics Tools, vol. 7. 2018. doi:
10.14419/ijet.v7i3.31.18190.


https://dev.mysql.com/doc/

121

[45] “Power BI - Data Visualization | Microsoft Power Platform.” Accessed: Jan. 05, 2024.
[Online]. Available: https://www.microsoft.com/en-us/power-platform/products
/power-bi

[46] “Microsoft,” Wikipedia. Mar. 01, 2024. Accessed: Mar. 03, 2024. [Online]. Available:
https://en.wikipedia.org/w/index.php?title=Microsoft&oldid= 1211293861

[47] “On-premises software,” Wikipedia. Feb. 27, 2024. Accessed: Mar. 03, 2024.
[Online]. Available: https://en.wikipedia.org/w/index.php?title=0On-premises_soft
ware&oldid=1210659318

[48] “Business Intelligence and Analytics Software | Tableau.” Accessed: Jan. 05, 2024.
[Online]. Available: https://www.tableau.com/

[49] “Grafana: The open observability platform | Grafana Labs.” Accessed: Jan. 05,
2024. [Online]. Available: https://grafana.com/

[50] “Time series,” Wikipedia. Jan. 06, 2024. Accessed: Mar. 03, 2024. [Online].
Available:  https://en.wikipedia.org/w/index.php?title=Time_series&oldid=11939
76963

[51] “Kibana: Explore, Visualize, Discover Data,” Elastic. Accessed: Dec. 13, 2020.
[Online]. Available: https://www.elastic.co/kibana

[52] “Thai tokenizer | Elasticsearch Guide [8.11] | Elastic.” Accessed: Jan. 05, 2024.
[Online].  Available:  https://www.elastic.co/guide/en/elasticsearch/reference/
current/analysis-thai-tokenizer.html

[53] “N-gram tokenizer | Elasticsearch Guide [8.11] | Elastic.” Accessed: Jan. 05, 2024.
[Online].  Available:  https://www.elastic.co/guide/en/elasticsearch/reference/
current/analysis-ngram-tokenizer.html

[54] “Mapping | Elasticsearch Guide [8.12] | Elastic.” Accessed: Feb. 26, 2024. [Online].
Available: https://www.elastic.co/guide/en/elasticsearch/reference/current/
mapping.html

[55] “Tech2biz.” Accessed: May 11, 2022. [Online]. Available: https://www.
tech2biz.net/


https://www.microsoft.com/en-us/power-platform/products
https://www/

122

ANMARNUIN

ANANUIN N NAIULNILNSLAZANUN
11" International Conference on Data Science, Technology and Applications (DATA

2022). Held in Lisbon - Portugal, July 11 to 13, 2022.



Multitudinous Data Platform for Community Big Data

S.Junrat, J.Nopparat, M.Manopiroonporn, W.Suntiamorntut and S.Charoenpanyasak
Department of Computer Engineering, Prince of Songkla University, Songkhla, Thailand
sunisa.j@icloud.com, jirasak.r@me.com, mmongkon@gmail.com, wannarat.s@psu.ac.th, sakuna.ch@psu.ac.th

Keywords:

big data, diversity data, data platform, data collection, data analytics

Abstract: A city's data is diversified. Many types of data are available, including time series data from various sensors,
event data from human input (text, number, date, location, photos, and so on). Those data need a platform that
can collect data of a city comprehensively and support querying to analyze data conveniently. We designed
and developed a platform that support to automatically construct a variety of data structures by designing a
collection of questions that can be used to collect various categories of data sets in each city flexibly. It can
be applied to solve problems and develop a city pertinently.

1 INTRODUCTION

Each area of a country such as a city, a sub-district, a
district, or a province. There are a variety of
environments and local knowledge that may be
different or similar to some areas. Many elements
influence it, including geography, climate, water
resources, way of life, culture, traditions, people’s
expertise, indigenous knowledge, and so on.
Designing a method to collect all of those different
types of data and analyze them in various dimensions
together is challenging while different forms of each
city’s data are becoming increasingly massive. There
is a greater variety of contexts of interest as well (Ku
& Gil-Garcia, 2018).

Data can be many types such as text, number,
date, location, and images (Dinh et al., 2020). Data
can be collected and created via appropriate forms to
serve various requirements pertinently in each area
and stored each data type appropriately for later
retrieval and analysis according to the time of interest
(Halevy et al., 2016). Therefore, we designed a
platform to collect a wide variety of data. The
platform can create multiple question sets as required
of each area. Explorers in each area can input to
collect local information into the platform. City
administrator, government, researcher, engineer, data
scientist can access useful information to solve
problems in each area such as disaster and risk
management (Munawar et al., 2020), reflect the needs
and expectations of its people in London via The Talk
London Platform (Vodék et al., 2021).

The platform that we designed and developed can
store data flexibly and cover diversity of data.
Information that is properly stored can be used to
analyze data to manage and plan the development of
areas and countries.

2 DATA PLATFORM
ARCHITECTURE

A platform that can gather a wide range of local data
from many cities in a flexible and comprehensive. It
must be developed begin with data structure
designing to collect many data categories that is
relevant to each area. The platform helps to validate
and verify the accuracy of data before store to
databases. It makes those data can be utilized in all
parts. Therefore, we designed data platform
architecture as shown in Figure 1.

User App

‘Analytics APL

Dashboard

Figure 1: Data Platform Architecture

From Figure 1, data structures are managed
through the Management Console which are
communicated via Management APL It will be
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verified through the Authentication part before
accessing the authorized data. Then, the structure of
each category is retrieved that can be managed
through the Data Collection Schema, which is where
the structure of each data group is stored. There will
be an exchange of information between the Data
Document Storage (collect raw data), the BLOB
Storage (collect files) (Saif & Wazir, 2018), and the
Search & Analytics Engine (collect data schema for
searching especially). Then, the platform will send
data that permitted users can access to display on the
Management Console.

Recording data obtained from surveying the area
via User App, which receives and sends data via the
Application API and is verified through the
Authentication. Before accessing the information in
the platform. If logging in successfully then the
platform will retrieve the data from the Data
Collection Schema, which is the part that stores the
structure of each data category. The platform will
then send the user-accessible data back to the User
App.

Searching for the required data to display on the
dashboard is done through the Analytics API, which
is interconnected with the Search & Analytics Engine
(create data structure and collect data for search usage
especially) and Data Collection Schema. When all the
required data have been queried then send those data
back to the Dashboard.

3 THE MAIN WORKING
PROCESS OF THE PLATFORM

We have sequenced the steps of the important work
processes. Each process has been made into a
sequence diagram to visualize the workflow more
easily. The process to be described here consists of
category schema creation, data submission, data
deletion, data modification, and data searching and
retrieval.

3.1 Category Schema Creation

The structure of the data in each category is
essentially defined or set by the experts in each field
of knowledge. To obtain an appropriate structure for
surveying and recording data in each area; where
experts can create data categories through the
category management system (Management
Console), which we have designed and implemented
steps to create data categories (Category Schema
Creation) as follows:
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FigureIZ: Category Schema Creation

The structure of data in each category is determined
by the experts in each field of knowledge. In order to
obtain an appropriate structure for surveying and
recording data in each area; where experts can create
data categories through the category management
system (Management Console), which the research
team has designed and Develop steps to create data
categories (Category Schema Creation) as shown in
Figure 2, which has the following steps:

(1) User who is administrator or data structure
creator start to create data structure via
Management Console. The data structure is
created in JSON format (JSON Schema
Definition) (Bourhis et al., 2020). Then the
data structure is sent to Management API.
JSON Schema Definition will be explained
further in the section.

(2) When Management API has received the
data structure, the next step is validated data
schema.

3

—~

If the data schema correctly, then store it to
the Document Storage.

(4) Then create data schema for searching
particularly and send it to Search &
Analytics Engine.

(5) The next step, send the result to Management
Console to confirm when save the data
schemas successfully.

3.2 Data Submission

Once the data category has been created, user can add
information of interested categories through the User
App. The process of data submission is shown in
Figure 3.
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Figure 3 shown a diégram of the procedure for data

submission with the following steps:

(1) User who is recorder the surveyed data
request desired data category schema via
User App. Then the request is sent to
Application APIL.

@

-

Then Application API get the data category
schema from Document Storage.

(3) When Document Storage found the data
category schema, then send the schema
document back to Application API.

“

=

Then Application API send the schema
document in JSON format (JSON schema)
back to User App.

16

-

The next step, User App generate data input
UI (data form for filling out) from the JSON
schema obtained.

G
It

-~

User starts to input data and upload files.

-~

If user uploaded files, then User App send
the files to Application APIL.

(8) The next step, Application API send the files
to temporary storage which inside BLOB
Storage part.

(9) Then BLOB Storage send temporary BLOB
references to Application API.

(10)The next step, Application API send
temporary BLOB references back to User
App.

(11) Then User App store the BLOB references
temporality.

(12) When the files is uploaded already and user
fill the data form completely, then user send
request to submit the data via User App.

(13) Then User App send the data to Application
APIL

(14) The next step, Application API validate data.

(15)If the data correctly, then Application API
retrieve the data schema from Document
Storage.

(16) The next step, Document Storage send the
schema document to Application APIL.

(17) Then Application API move the files to
permanent storage.

(18) The next step, BLOB Storage update the data
document with permanent BLOB references
to Application APIL.

(19)Then Application API store the data
document to Document Storage.

(20) The next step, Application API forward the
data document for indexing to Search &
Analytics Engine.

(21)When save the data completely, then
Application API send the result back to User
App.

3.3 Data Deletion

Once the information in the category of interest has
been added to the User App successfully. If filling out
mistake and want to delete that data. The User App
has a process to delete (Data Deletion) as shown in
Figure 4.
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From Figure 4 shown a diagram of the procedure for
data deletion with the following steps:

(1) User can select a data record to be deleted via
User App.

(2) Then User App send the request to delete a
data record to Application API.

(3) Inthe next step, Application API retrieve the
data document from Document Storage.

(4) Then Document Storage send data document
back to Application APIL.

(5) After that, Application API extract BLOB
references.

(6) Then Application API delete files from
BLOB storage.

(7) The next step, Application API delete the
data document from document storage.

(8) Then Application API delete the indexed
data from Search & Analytics Engine.

(9) After that, Application API send the result
back to User App.

3.4 Data Modification

Once the information in the category of interest has
been added to the User App successfully. If you want
to modify some data, the User App has a process of
modifying the desired data list (Data Modification),
as shown in Figure 5.

L Te——

Figure 5: Data Modification

From Figure 5 shown a diagram of the data
modification with the following steps:

(1) User modify an existing data record
including delete some files and select new
files via User App.

(2) Then User App remove BLOB references for
deleted files.

(3) After that, User App upload new files to
Application APL

(4) Then Application API store files in
temporary storage that is a part of BLOB
Storage.

(5) In the next step, BLOB Storage send

temporary BLOB references back to
Application APIL

(6) Then Application API send the temporary
BLOB references to User App.

(7) After that, User App keep BLOB references
temporality.

(8) When the files are uploaded and fill out the
data completely, user send update the data
via User App.
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(9) Then User App send update request to
Application APIL.

(10) In the next step, Application API validate the
data.

(11) When Application API validate completely,
then retrieve the schema from Document
Storage.

(12) Then Document Storage send the schema
document back to Application API.

(13) After that, Application API move files to
permanent storage in BLOB Storage.

(14) Then BLOB Storage send the data document
with permanent BLOB references back to
Application APIL

(15) In the next step, Application API delete files
in BLOB Storage.

(16) Then Application API replace the data
document in Document Storage.

(17) After that, Application API forward the data
document for re-indexing in Search &
Analytics Engine.

(18) When update a data record completely,
Application API send the modification result
back to User App.

3.5 Data Searching and Retrieval

When data is stored in each category already. To
browse history or search for the desired information.
We have designed a data searching and retrieval
process to query the results that meet the needs of the
users. The below process is shown in Figure 6.
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Figure 6: Data Searching and Retrieval

From Figure 6 shown a diagram of the data searching
and retrieval with the following steps:

(1) User enters search keywords via User App.

(2) Then User App send the request to
Application APIL.

(3) After that, Application API prepare the data
query.

(4) Then Application API submit search request
to Search & Analytics Engine.

(5) Inthe next step, Search & Analytics Engine
send document references that matching the
keywords to Application API.

(6) Then Application API retrieve data
documents from Document Storage.

(7) After that, Document Storage send data
documents back to Application API.

(8) Then Application API normalize data fields
for JSON serialization e.g., format date/time
in ISO 8601 string.

(9) Then Application API send the search result
to User App.
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(10) In the next step, User App extract references
in BLOB fields and send request for BLOB
access tokens to Application APIL.

(11) Then Application API generate temporary
BLOB access tokens.

(12) After that, Application API send BLOB
access tokens back to User App.

(13)Then User App request for a BLOB to
Application API.

(14) After that, Application API verify the BLOB
access tokens

(15) Then Application API retrieve the BLOB
object from BLOB Storage.

(16)In the next step, the BLOB object is sent
from BLOB Storage to Application API.

(17) Then Application API send a BLOB file
response to User App

(18) Then User App render the data.

4 JSON SCHEMA DEFINITION

Data schema that is consistently optimized, as well as
the ability to grow up in the future. It is critical and
necessary. Because of the requirement to
accommodate the increasing diversity of data that will
be introduced in the future. To make the management,
insertion, and alteration of this wide range of data
easier. As a result, we created a data storage structure
that includes the components depicted in Figure 7.

Figure 7: JSON Schema Definition

From Figure 7 shown data schema in JSON schema
definition. There are main components in consist of
CategorySchema, DataSection, Dataltem, and

DataFieldSpec which we are going to explain detail in the
next step.

4.1 CategorySchema

The CategorySchema is used for category creation for
store new data category which has five fields below.

=  category is used to store category id.
= version is used for specifying data category

version.

= createdAt is used for specifying created
datetime of data category.

= updatedAt is used for specifying updated
datetime of data category.

=  sections are used to collect list of DataSection.
4.2 DataSection

The DataSection has four fields below.

= title is used to store name of data section.

=  description is used to store explanation
concisely.

= metadata is used to collect addition
information.

= jtems are used to collect list of Dataltem.

4.3 Dataltem

The Dataltem has five fields below.

= idisused

= ftitle is used to store name of data item.

=  description is used to store explanation
concisely.

= metadata is used to collect addition
information.

= data is used to store DataFieldSpec.

4.4 DataFieldSpec

The DataFieldSpec is used to store type of data. In
addition, it is also used to validate data that currently
is designed to support eleven types. Types of data as
follows.

=  Text field is used to store text data.
Number field is used to store numeric data.
Data field is used to store date.
Time field is used to store time.
Date and time field is used to store date and
time.
=  Geo point field is used to store latitude and

longitude.

= Address field is used to store address.
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=  Drop down field is used to store one selected
data in the form of drop-down input.

= Radio field is used to store one selected data in
the form of radio button.

= Check boxes field is used to select one or more
from list of data.

=  File field is used to store files such as image,
pdf, and so on.

5 DEVELOPMENT TOOLS

From Figure 1 shown the data platform architecture
which each component has a function as described in
2 data platform architecture section. The main
components are the tools used in the development as
follows.

5.1 Application API and Management
APIL

In this part, we used serverless cloud architecture in
order not to leave the server open all the time and can
run when User App or Management Console requests
it. Therefore, we have opted for Google Cloud
Functions (Malawski et al., 2020) that is a service can
charges on a per-user request basis and automatically
supports resource scaling. In addition to the Google
Cloud Functions, you can choose to use a similar
service from Amazon Web Services (Saif & Wazir,
2018) by using a service called AWS Lambda
(Malawski et al., 2020) or similar services from other
providers.

5.2 Data Collection and Data
Document Storage

In this part, we have designed for data storing in
document based (NoSQL) (Diogo et al., 2019) format
because we want to store data flexibility and want to
use the features of serverless (Yu et al., 2020). It is no
need to rent a server. Hence, we chose Google
Firebase Firestore (Crisgar et al., 2021) which meets
the requirements and charges according to usage and
can supports concurrent connection up to million
requests concurrently.

5.3 BLOB Storage

In this part, we have designed to store files flexibility
and can expand the storage space automatically. It
should be charged based on storage and actual data
requests. We want to use the serverless features.
Hence, we chose the Google Cloud Storage
(Malawski et al., 2020) that meet the requirements.
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Besides Google Cloud Storage, you can choose a
similar service from Amazon Web Services called
AWS S3 (Jonas et al., 2019).

5.4 Search and Analytics Engine

In this part, we have designed to store data in a format
that suitable for data searching specifically. It must
support horizontal expansion and full-text search
which the features can help to fine the desired data
quickly and efficiently. Therefore, we chose
Elasticsearch (Zamfir et al., 2019) that meet the
requirements.

5.5 Implementation Results

We apply visualization tools such as Kibana (Shah et
al., 2022), Grafana (Chakraborty & Kundan, 2021),
and Power BI (Bhargava et al., 2018) to clearly
display useful facts from each city's data.
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Figure 8: Visualization

From Figure 8 shown number of each data category
that all explorers have collected more than one
million records from various locations in Thailand.
City administrators can access these data and analyze
more in depth to see the issues that each community
is experiencing. Included are strengths or identities
that should be emphasized or encouraged.
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Figure 9: User activity over time

From Figure 9 shown the number of users who record
survey data from around the assigned area over the nine
months period. Maximum users more than 100K per month.

The platform can handle and scale when facing a lot of
concurrent users
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Figure 10: Data Analysis and Utilization
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From Figure 10 is divided into three parts:

(1) First part is cricket data from our platform
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which is collected by each city explorer.
According to the data, the northeastern
region has a large number of cricket raisings
in Thailand. Nong Khai, Sakon Nakhon, and
Udon Thani are the top three provinces for
cricket farming. Cricket farming covers
approximately 4.7 rai (1 rai = 16 acres).
Cricket farmers make an annual average of
103, 616 bath.

Second part is market demand data from
other sources for analysis together to make
the information visible from a variety of
perspectives. From the proportion of insect
products in U.S. for the year 2019-2023
found that approximately 28.4% were made
into snacks, 29.2% were made into protein
bars, and 42.4% were made into protein
powders. Forecast market value in the U.S.
has consistently increased. The value of
insect products is expected to reach 34
million dollars in 2022, and even more in
2023 which be cost roughly 50 million
dollars (Edible Insects, n.d.). According to
the information, market demand value can
help city leaders to analyze the direction of
supporting and promoting cricket cultivation
and processing in order to meet worldwide
demand.

Third part is action plan. According to the
surveyed data combined with market
demand data from different sources. When
analyzed together, these produce guidelines
for development and promotion by bringing
knowledge, innovation, and research of
Thailand (Tech2biz, n.d.) from both
government and private agencies to promote
modern and standardized cricket farming. To
reach a diverse group of customers, it aids in
the generation of income for farmers and
communities, which results in better
economic development of the country in the
present and the future.

6 CONCLUSIONS

A variety of data of each area should be collected
using the platform to validate the information's
accuracy which support data expansion, processing
and analyze information for decision-making. As a
result, city administrators, researchers, data scientists,
and entrepreneurs can gain access to community data
and use it to address problems or build communities
that represent each city's distinct personality. The
platform can continuously provide data. It has the
ability to build a high-quality society that is both
present and forward-looking.
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