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Abstract

This cooperative education aims to study about Spatial Temporal Asset Catalog
Implementation referencing SpatioTemporal Asset Catalog Specification to develop the new
extension for Vallaris Maps Platform which will be another means to access and search spatial
temporal asset. Implementing SpatioTemporal Asset Catalog (STAC) technology will be making
a catalog for storing the metadata of the data that has properties of space and time, which
that metadata will store the detail of where to get the actual data at the data store, leads to
ease and convenience when searching and accessing the spatial temporal asset and also
solves the limitation of searching and cataloging the spatial temporal data in the old days.

In this cooperative education project, various related specifications have been studied
and STAC API has been implemented to be used as an interface for creating and editing
metadata for the spatial temporal assets that follow STAC format and searching for metadata
that leads to assets in the data store. The implemented STAC API also has been tested by
STAC API Validator to assure that the API has followed the requirements and it also has been
applied to real-world projects, bringing spatial temporal assets into the data catalog for

another means to access the asset.
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maUszanalyufnndendunineniagiaisaume  (Spatial Temporal Asset Catalog
Implementation) LiewmuNaLLNANE 1% Vallaris Maps Platform tduni1sdaw naunlyuims
Jan1s wazawmveyaflyediludwayanigniiuhluurasinfivveya Falivdnnis ngufineves

wazwmaluladnu nulunadl

2.1 Spatiotemporal Asset

Spatiotemporal Asset 38 ﬁuw%’wéw’mgﬁmiaumﬂ Ao Tviafiu %ﬁ;a%ayjaﬁ&nﬁuiaﬂ ﬁgﬂ
LﬁU{J}aaga o a0l ualANTuLUeY uALINISY Spatiotemporal Asset Tanud ﬂﬁ’iquuémﬁ
AwanEALTie Lwﬂuﬂmﬁ’ummmu Wmst’fl@;}ﬁ’wgagaﬁwmﬂ%awmﬂ%uﬁm%%iwﬁﬂl,maﬁ%aga
AN 9 iy esesduuazlngy LLassﬁjayjaﬁlu 9 U Hyperspectral optical, Synthetic Aperture Radar
(SAR), 38le, Point Cloud, Lidar, DEM, Vector Data M‘%@LLiﬂiz‘Iﬁ"Q Machine Learning labels lag

anunsasiludmdnsumainaridiey wu NDVI wag Mosaics Lﬁumu

2.2 GeoJSON
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GeoJSON fp junuunswaniUaguveyan1aiimans eilitugiusnain JavaScript Object

P

=

Notation (JSON) Iaeanunsan 1munlSON object TavaneUszunn leftazlalunsu EBAMAN YUY
mandenans auautADu q LLazsua‘uL%@L%ﬂﬁuﬁmm%a%aﬁ?u d

GeoJSON  analadushunuvesveutvmuasiig (Geometry) ﬂmé’ﬂwmxﬁﬁﬁuaumm%ﬁuﬁ
(Feature) M%aiwmisuaﬂﬂmé’ﬂwmz (FeatureCollection) a8 GeoJSON @111903935UUIZANVDY
Geometry ﬁﬂﬁf Point, LineString, Polygon, MultiPoint, MultiLineString, MultiPolygon, &g

GeometryCollection
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(Fian: https://en.wikipedia.org/wiki/GeoJSON)
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2.3 Vallaris Maps Platform

gﬂﬁ 2.2 Vallaris Maps Platform

(Fiu: https://i-bitz.co.th/vallaris/)

Vallaris Maps Platform iduunanesumsnugiienans daduniosdios muuimsdanis
VOYANNAUNTANANT WA¥YILD TWILATUALAINIUNITINNITVOLUANUTANANTUNTUILITUN
nMpsguavenyudnsyateiusgatevaini lunesdu la wie giuveya law Vallaris Maps
Platform agiliATasiea 1L WU1WLA 7 flmaaﬂagﬂﬁmﬁuasmﬁimﬁau Lﬁama%agﬂ%’mLﬁuaaﬁqﬁ
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2.4 OGC API - Features

'gﬂﬁ 2.3 Open Geospatial Consortium

(Fan: https://en.wikipedia.org/wiki/Open_Geospatial Consortium)

OGC APl WunguaesnsgiuiiuTunilaanay Open Geospatial Consortium ialnmn

AUENINIOEY WEelnunsveyagiansaunanunIniy WnsgIunauigniRuTuNIUL. OGC
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=

Web Service dadunnasgudu ualneenuuulugluuy APls zidulsslovunansimnivly
aditlvy waslidnwazidugadn 9 v mnesenisidnimun wasklyanuavenddlunsimussuy
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2. Encodings: WFS i#isifign@iniu XML 9819370 YAzl OGC API Features Lﬁaﬂiﬁaﬁfuayu
HTML, JSON wag XML tiosnnidusuuuumsinstaveyailaiunuieudagtu (uladvetsdun
avnoaduosndlnosnvils wardinssesfumansialuguuuuduuiy) Samsdearsuy HTTP du
gneeniuuanlnatuayuanuatssUuuukagn muateululmmngunniswanamauugnagly
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3. Reuse: N13lyauaILUsENaURNA 9 "Lo:gfm Wuawugee 9 Tu OGC AP fuwngaufunis
Tyuuagn s

4. Modularization: 57 WFS 2.0 uay msnwmveyaniela WFS 2.0 dufiussavsnm
a1 wninnudusounenisleay vedl OGC API Features iuaiuges « ieasadussrdsznay
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6. Security: WFS 20 lulaszyiBmssnwaruasadovesteya nsunlugnn wiely

OpenAPI il Security schemas U OAuth2 tumu



2.5 SpatioTemporal Asset Catalog Specification

gﬂﬁ 2.4 SpatioTemporal Asset Catalog

(Vimw: https://github.com/radiantearth/stac-spec)

SpatioTemporal Asset Catalog (STAC) tdun1sdan 1 Catalog maa%agaﬁl%éjwﬁﬂﬂé’a
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=

auw'%JWEJVlNQﬁa’ﬁaumﬂ Tnedvan vunlun1THaIUIA3 SpatioTemporal  Asset  Catalog

Specification Fuduven Muaniigaysmnelunsassasgiulunsdnlassassunsivuinig uas
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Aumvayailye19dludduninenagiarsauna lag STAC lagneenuuueendlniinaaudinues
- a ey ! - Y ¥ =
ign waziinalnangu wesesiunistyauivainiaie

STAC Specifications 3adudszlesu wasfianua feynoylnuinisveyanigiansaune
{Hpsananunsou ven e visennsgu uaz APl Mlagneenuuuls Tl duwuufoflunisimun
JrUUTBIeAnslA uaz STAC Specification duduuszlesuneniinensiundeveyaniegiansaume
\Wesananunsaly Libraries waginsasilongnitwundulunsiuniweyailyensdslaviui

Tneunundnues STAC Specifications lanimuauszuanues JSON Object MiAiBives ade

ANNFNNUsTIRenNleeniu Feuseneulume Item, Catalog Way Collection @eilsnuazidansail

2.5.1 Item Specification
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STAC Item 11 GeoJSON Feature fianunsafiguaudfvie field wisfiuuenainiin mudila 8n
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198 Field Waswuiiduaiulsenauvad STAC Item fisadl

A15797 2.1 tand Field WWesnuiiduaiulsznauwas STAC ltem

Object>

%o Field Usstanuaya | 9 wiu A 1BUY
type string v | Uszianues GeoJSON Object WU Item pasdian
\Ju ‘Feature’
stac_version string N4 1959 STAC 7 Item 1o
stac_extensions | [string] amvened item Ty
id string v | Tva miwzyi item asiduanitlaus 2lucCollection
‘1'71| ltem ﬁfuagj
geometry GeoJSON v | 3¢y Footprint YOBUNTNET Item 1984 E‘ULL‘UU
Geometry 91989911 RFC 7946, Mmmﬁ 3.1 lng Footprint A5
Object | null 10U GeoJSON geometry ﬁugm LLazﬁh“@Qﬂizq"Lu
anwalg Longitude/Latitude %38
Longitude/Latitude/Elevation M1uuATIIU WGS
84
bbox [number] v | WLﬁumawqm Geometry T/l null) vdu
Bounding Box YOBUNTNET Itern 194 pUGY
91989013 RFC 7946, nuandl 5
properties Properties v | sensa "@%mmagmﬁmama 1 Item
Object
links [Link Object] V' | 919M3U83 Link Object fiu ﬂﬂéw%’v&nﬂsﬁmaqmi
o URLs fiiAeves
assets Map<string, v | 91813989 Asset Object fiannsonnulvania g
Asset o key Wu T




collection string Id e STAC Collection 91 Item 819814 @ 1ilnaail
ailANdNRLsAU Collection lag Field 1%
WlyauanunsoAum item Miduves Collection 7

f9INTLA

Properties Object

Tn Field filuidun 1@uieveyaifisvannsagniisiluly GeoJSON Object Properties

ila Tae Field e ndunadidie datetime AUAITIAIUAN

AN5197 2.2 wang Field Wesnuiiduaiuusenauves Properties Object

Yo Field | Usezm |2 wdu A 1@UNY

UDUA
Y

datetime | stringnull | /| Jutuwasiiavesduninenannsaaunla lneneudunm
WUU UTC uazdisuuuunny RFC 3339, nuanil 5.6 anunsawdu

null ln uanesdl field start_datetime uay end_datetime Wy

4 WU Field auiliuinanly msdu Field fiilsves wava wdumnisaum Sssegn
Field fitail
« STAC Common Metadata iusenisves Field #lgiumllunnnislaau
« Extensions Ju Field iflnue Wnswa1zasnndu wuy EO (Electro-Optical Extension),
View (View Geometry Extension)
« Custom Extensions @unsadiia Field wenmileaniinananle Tnewuzuilvlavans 9

Field Tun1se8uny ununisla Nested Object

STAC Common Metadata
u Field #laialulu STAC Item properties unfianansalafiuaiudula wu ltem Asset %38
Collection Asset g Field wanilua wiumsdl usnidsananazgnn wualibwenmusaiutiy 9

U datetime #ia wuneadly STAC Item
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miwﬁ 2.3 1l@ng Field ﬁmjué’mﬂizﬂawaa STAC Common Metadata

%9 Field Usztam A 1BUY
YoYa
Y
title string Yorsuna whusanslyylyny
description string 1uazdunlyedulg Item @1unsaly syntax CommonMark
0.29 TuN1995UNBLUY rich text
datetime stringlnull | Wwiulaziiavesduninefiawsaaunle lnepsadunauy
UTC uazdiguuuuniu RFC 3339, wnad 5.6 annsacdu null la
unnesll field start datetime wag end datetime wnu
created string Tukazafassveyannaiie Tuluy UTC wagiisdiuuny
RFC 3339, nia#l 5.6
updated string Tuwaziianunlvveyaiinanis Tukuy UTC waglisduuuny
RFC 3339, nin#l 5.6
start_datetime | string TuuaznaNTuAWYed Item Tuluy UTC uagllsuuuunia RFC
3339, inil 5.6
end_datetime | string 5ULLa3L3aﬁﬁuqm%aﬂ ttem Tuwuu UTC LLazﬁg‘ULL‘U‘U@m RFC
3339, nil 5.6
license string nseusiRved Item anunsaiianlavia SPDX License identifier,
‘various’ an3inslevaieniseysl® w3 ‘proprietary’ @ AU
38D MTwiin1ssey Field Wl Collection ade
. . 0 Y a = | ¥ g
providers [Provider | 18M3vae LTINS FeanunsassyasansiiumAunIn uae
Object] Uszananaveya iaduivuazlnuinisveya msiseda 10U
Ingluluuinisargadua 1dugnielusieonis
. = C Ay Yo oA A a !
platform string Fovosunannesunluy Ty Mn3esilegniney
instruments | [string] YUNATDILD NI ULERINlYlUNITIUAIN




11

constellation | string YonauvedwnannesundanuarAa1eiY

mission string FovreulmuneneINSAuTeYaLe

gsd number Ground Sample Distance 7ilgulg0505133ULA Tvneidu wes
wazdlA1uINNI 0

Provider Object

" A o 9 o ¢ A ¥ 2 " =
Juveyaieniuglnuinig laeannsaszyessansidumiunin wagdszaanaveya wiawdu

¥ < ¥ a
ssiusazlnuin

1370A

15197 2.4 uans Field fivduaiuussnauaes Provider Object

%9 Field Useian | @ wlu A 1@UNY
Yaya
. = N o
name string v | Wov3nns viseynaa
description | string eavduanlvesueylruMsIiLFY a1unsaly Syntax
CommonMark 0.29 Tun15e8uUn8LuUU Rich Text
roles [string] wivewrlnuints midulule laun ‘licensor’, ‘producer’,
‘processor’ #39 ‘host’
url string URL 711 Wgnun Homepage 20 lnu3nis
Link Object

Yy v (%

«Ju Object Meduefenuduiusiu Entity du Fawusu Inylnuinisveyaneenuszy

links Meslesiulnlaanniigaiialvylunuanansanland Entity o Nanunsawesledluisladn

U4 Ingseazdeniinesseylu Link Object knagididansnenIuans



15197 2.5 wans Field fiuauusznaues Link Object

12

%9 Field Useian | @ wdu A 1@UNY
V3@

href string v | tink Tuguwuu URL annsawdulaiis Relative wag Absolute
Link

rel string v | muduiusseninsenansiisengeyiuenansngnieslesiy
AN

type string Media Type ¥4 Entity N9199904

title string Foaunsaoruitalaa wiulanansiu Link

USLLANVDIAMUFUNUSTENING Item NULBNEI5DU

u Field rel w84 Link Object flvlunsseyanuduiusseminaenaisiisengesiuienansi

gnienleslutls ansadenuduiusiidululadad

AN9197 2.6 wansuszinnanuduiusmidululasening item AU onasiieulesluns

Usean A 1BUIY
self (uuzu Iviensnn) Absolute URL fiidenlaslush item ananunsawwnislanie
Public URL
root URL #iideulesluss Root STAC Entity
parent URL #ideslesludis STAC Entity & 1efunaumin
collection (uuzy Iviegnswnn) URL iideuleluds Collection Tngmslanuu Absolute

URL 2 1dusaiiamnuduiusionlu Item 3 Field ‘collection’

derived from

URL 7@aulesludy STAC Item ﬁgﬂi‘mﬂmazﬂam@aaiw ltem




Asset Object
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\Ju object Msznounle URI i milumveyaiiiietvesiu item fiamnsanniulvanla &9

a111508l Field Windnuanwilean Field tWesnuln 1ae Field 1U99nuvad ltem L9901519AUa19T

A1571991 2.7 wang Field WWasnuiiiduaiuusenauues Asset Object

%9 Field Usean 9 wiu A 1@BUE
Yoya
href string v | URI 1w "Ugdumsne anansadulana Relative uaz
Absolute URI

title string Yorsena Wivwandlvylunu
description | string F1UazDUANYINUAUNTNELRULEAL
type string Media Type U89aduUNIne
roles [string] w9l visenuanTRvesduninety Aaeiu ‘rel’ ¥4 links

Usstnnuag Asset Role

Field ‘role’ anunsafindueslsila eenslsfionu T Role 1msgiugnn WualmIn131901a19

15991 2.8 WAATD Role 1ATFIUTgNN MU

%8 Role GREATRH

thumbnail | uduninefiwansdanin Thumbnail ves item Taeun@uaivzitdu True Color
Image i Resolution 1 watdulWauuana JPEG nse PNG lmmanzauiunisuans
VURUAY

overview | iudunsneiiuanidenin vien msauitvgna Thumbnail ves Item LwuvayanIm
True Color MiUsznaumenaly Band

data VBYAVBIAUNI N Y

metadata | A 1@UIgveYanlvesuIBvaLALIIANIY Item




729819 GeoJSON dmsudaya Item

U7 2.5 $@8na STAC ltem

(17'1Im: https://github.com/radiantearth/stac-spec/blob/master/examples/simple-item.json)
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2.5.2 Catalog Specification

15

STAC Catalog Wu Object a ﬂﬁqum‘ﬁiw Object Catalog, Collection Wag Item u 9

= P gy Yo ! = v ¥ ~ ¥ = y ¥ ! 1
Wiguialiouliawmesilydnangy  vivea wiwuveweya Lielumsisenguiunlaneiindy legly

Catalog Usznoumigezlsawed Link Object 7agzidenledlufy Object du 9 wazfaunsaliiy

A 1dueveyaliudnluiiielylunisedung Object Mognalanuies ¥ Object Catalog Uazidu

asunulunstaviseiseng STAC

lag Item  @ansadimnuduiusi@enlesiu  Catalog lalaemss 38 Catalog Aanunsad

AMUFLTUSIUaNlYIAU Catalog U 9 la Inelunsalilazisunin Sub-catalog @ Catalog Mulasly

G fiagdl Links 71 AUa Collections wag Items Tnglunsimundy Sub-catalog Huluegiiudn

CRY

Field \Josmuiliduaiuussnouwes STAC Catalog J¢sil

nimwLee wafasauwwIAadulylunsmen hnsSengreyavesluvnutunedule

(%
v

31971 2.9 uans Field \asnufiduaiuusznaues STAC Catalog

Object]

%o Field Usetan |2 wlu A 1BUY
LHE

type string v | #audu ‘Catalog” a1 Catalog HuufiRauven 1wumes
Catalog

stac_version string v 1195%U STAC 7 Catalog T

stac_extensions | [string] a9 Catalog 1

id string v |l wSaeydh Catalog mastdumdilug 1

title string Wudesenidu Januendluiu 1 ussia

description string v | eaziduanlveSune Catalog wisidy aunsaly Syntax
CommonMark 0.29 Tun1585uIBKuUU Rich Text

links [Link v | ensvesenansiiensluile
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Link Object
\Ju Object MeSuiefisnuduiusiv Entity Bu Fawuzw Ingluusnsveyaneenussy
links Mgewlesiulnlaannigaiiolglvnuaansaland Entity o Nausaigeulealddslagn

U4 IneeazBeniinesseyly Link Object wiagdiiifannsnemiua

5197 2.10 uans Field fiduaudsznauues Link Object

%o Uz |9 wiu A 1®BUIY
Field Y03a

href string v | tink Tuguwuu URL anunsawdulaiis Relative way Absolute
Link

rel string v | anvduiussevnsenansniungeyiuienatsignieslesiy
0

type string Media Type U89 Entity 1919884

title string Yonansaouilalag niuluuanaiu Link




USTLNNVBIAMUFUNUST2#INS Catalog AULBNENTDU
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u Field rel va4 Link Object Mlylunisszyanuduiusssnnaenalsiisengegiuiena1si

gnieulaalufis amnsadanuduiusiidululadsil

A19197 2.11 wansuszinnaudusiusAidululnszmng ltem v enansiweuleells

YszLan A 1BdUNY

Public URL

self (*uuru tndlnenann) Absolute URL Miiiaulesluds Catalog anaunsatwnislanie

oot | (fuuzu nfleensun) URL fiieuledluss Root STAC Catalog 3o Collection & 194U

Catalog AmsHANUENRUsUTZLANT DautNeulesnauinInuLes

ANUdUNUsUssLnitaulesluiea 1dunauvun

parent | URL Miffoulealusa STAC Entity & "@unaumun @ 1wduCatalog 7ikuly Root a5l

child | URL fiioalesluds STAC Entity & 1sudnly

item URL 7ideslesludia STAC Item

Media Types

Wunisuasseazideaienduiilomnisluenasiensds  wseaweulesludeni Common

Media Type tusensls ?fwzgﬂhﬁzqiu Field ‘type’ ﬁgﬂiﬂu Link wag Asset Object Js518a1380

299 STAC Media Types HA4a1319AUa91

AN5197 2.12 wane Media Types 7ilaa 1mSwanUszneauves STAC

Media Type

A 1BdUNY

application/geo+json

STAC Item

application/json

STAC Catalog

application/json

STAC Collection




79819 JSON dwiudaya Catalog

U7 2.6 #9813 STAC Catalog

(Fa: https://github.com/radiantearth/stac-spec/blob/master/examples/catalog.json)
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253 Collection Specification

STAC Collection tJu Object l¥aSurenauues Item 7ApIves Fulilaseasny Field mane

Catalog wniinsiiiy Field @ 1wiulaluniseSuienguves Item iy I Collection a@unsadl

Parent Ltu Catalog %30 Collection Alg wazau1sadl Child 1u ltem, Catalog %39 Collection f

ln

STAC Collection Hesrusznauiidangulalunisiiun 1&uieveyaiufia 1Wunauwes Item

Ingluuaivglya wiuesungnauvesdunsnefignninunmenaudRbieiu

%aagamwawmaﬁ'u

wazlym BSUe

STAC Collection gnuandluzuuuu JSON Ing JSON 1a 9 711l Field Asdurduauusznouasy

awiu STAC Collection fignaes Bnviadatiu STAC Catalog fignassade @1 STAC Collection &3

donnaesiu Collection JSON #ignszylalu OGC API - Features waugneLfiudisoanuInienIsLiiy

Field 11U

[

Field iJosnuiiduaiulszneuaas STAC Collection Sissil

mim‘?i 2.13 lL@ns Field Lﬁamuﬁlﬂuéauﬂizﬂamm STAC Collection

%o Field Usslnvueya 3 wiu A 1BUY

type string v Aty “Collection’

stac_version string v | wesdu STAC # Collection Ta

stac_extensions | [string] aueef Collection 1u

id string V|l wdszyda Collection msiduaniilue 1l
HlvuInsegniu

title string WudeiSenidu danueiluiy 1 ussia

description string v | wazdeailveiune Collection wuidy
a11130k syntax CommonMark 0.29 Tunns
B3UNBLUYU rich text

keywords [string] 579715009 Keyword Mlguens18asi88nve9

Collection
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license string v | mieudFves Collection anunsaiailans
SPDX License identifier, ‘various’ a18n15 b
naeN150ULlR 39 ‘proprietary’ & 1UNTE

'
a

U

providers [Provider Object] F18M IV INUINT Feau13058Y0eANTH

v < v -~ v
dugiiunm wagdszananaveya visewduy
Huuaglvuinisveya Asisesa wiubely

Tnusmsangewdua dugmelusienis

extent Extent Object V| voualaivui uaziian

summaries Mapx<string, (“uuzu Andlognaun) sensaguvesnaud’
[*]|Range 119 9 gansadarlansluguiuunauueand
Object|JSON 19199 YIVIBADAAININGR 7 1@ 1138 JSON
Schema Object> Schema

links [Link Object] v | semsvenenasiensludisle

assets Map<string, Asset 318N15UBY Asset Object Naunsannuluan
Object> In Tnedo Key miue 11y

Provider Object
Juveyaneaiuyluuinis lavaunsassyesansidupuiunn wasUszaianavoya w3e

v < v A v
Juminuwaglnuinisveya

15197 2.14 wans Field fiiduauiusznauves Provider Object

%o Field Useian |2 wiu A 1BUE
LHG
name string v | Yeainns viseunnaa
description | string gaviduanlvesueylruTNsIiIFY a1nsaly syntax
CommonMark 0.29 Tun1585UBWUY rich text
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roles [string] wivesyiuznis midulule lawn ‘licensor,
‘producer’, ‘processor’ #3® ‘host’
url string URL 911 1gnun Homepage 20lnu3nis

Extent Object

maﬁzqhﬁqmiwmuma

15197 2.15 wand Field Aiduaiuusznauves Extent Object

WU Object Mlwasuleisvautunuas Collection Tuidavasiui wazhan lneiisiuasidend

3 Field Uz 9 wiu A 1BUY
spatial | Spatial Extent Object v | vouadeidindulllafiaseunqu Collection
temporal | Temporal Extent Object | | vouwmdananiidululnfinseunau Collection

Spatial Extent Object

\Ju Object TlaoSurevaulundsiiunves Collection

A9 2.16 wana Field iduanuuszneuves Spatial Extent Object

Yo | Uszan |9y A U
Field UBYA
bbox | [[number]] | | vouadaiunfidululafinseunqu Collection Tnglupzise

Fuuonaansaweniudnveualsiunfilyesute Bounding
Boxes Uo3aunsngvod Collection flagly 2D w30 3D

geometries 1n8819BIMINTTUUNAR WGS 84
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Temporal Extent Object

Wu Object NlvaSurgvauLvmdaalves Collection

AN5971 2.17 uand Field Tiduanuuszneuves Temporal Extent Object

lﬂl a
) UL g mﬁu A 18BUY

Field WRHE

interval | [[stringInulll] | / Suawumé?mnmﬁtﬁulﬂlﬁﬁmamqm Collection Tnglugise
FuuenanmnsouenidudnveuumBenan Tngwaaata 1fuusn
%‘Lsﬁumia‘émamwnmaume’saww{fayja %agﬂuuwaﬁu
LAIAINDID1BIANY RFC 3339, 90 5.6 waziduwuy UTC
waza iwiafidurada arwsan umily TunanFuey
w389 i’unméuegm opndlpognavdadu null usita 2 alueas

v null weeuiu

Range Object
a wivly Field ‘summaries’ fimaaiiies awnsalvveyanisainluniswandunule lagsey
AA Field 13 Wwlumazanunsafiuamisanfaou q wiludnla Feneaziden Field [Upsmuilianisa

ATUAN

AN5797 2.18 uana Field (Wasnuiliduaiuusenauaad Range Object

%o Field | Uszumveya | 1 wiu A 1BUNY

minimum | number|string v | M8 En

maximum | number|string v | MgsEn
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Link Object
\Ju Object MeSuiefisnuduiusiv Entity Bu Fawuzw Ingluusnsveyaneenussy
links Mgewlesiulnlaannigaiiolglvnuaansaland Entity o Nausaigeulealddslagn

U4 IneeazBeniinesseyly Link Object wiagdiiifannsnemiua

5197 2.19 uans Field fiduaudsznauues Link Object

%o Uz |9 wiu A 1®BUIY
Field Y03a

href string v | tink Tuguwuu URL anunsawdulaiis Relative way Absolute
Link

rel string v | anvduiussevnsenansniungeyiuienatsignieslesiy
0

type string Media Type U89 Entity 1919884

title string Yonansaouilalag niuluuanaiu Link

UszLnnuaenudunusszndng Collection futanansdy
u Field rel wa4 Link Object Mlwlunisszyanuduiusssmnaenalsiisengegiuiena1si

gnieulealufis amnsadanuduiusidululadsil

A15799 2.20 nansuszinnanuduiusiiduldlnszmang item Au tenasndonlaeluns

Usgnn A 1BUY
self (wuzy nilegnaunn) Absolute URL Tidoulasluds ltem ananansawniislanie
Public URL
root URL #idealesludis Root STAC Entity @ iU Collection Ainasfiannudusius

Usennil Daku191998L 80U L8N UL NAULD

parent URL fiiffoulesluss STAC Entity a "diunamun @ 1mduCollection iluly Root

= U L5 s dﬁl ﬁl = U ! ¥
AsianuduTusUssinnivenlusluiia "dumumnun
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child URL iaeallealudls STAC Entity a 1sugiald

item URL Mwsesleslud item Tnevn Item 7gnensfiaain Collection sl Links 4
Wouleanauu1m Collection mwAnNduRusUszan ‘collection’

license URLs 984n198U 104 19U Collection ma%azqhma a1ty Field license

¥ ¢ . ) = ¢ . 5
Qﬂiu‘lﬂam proprietary’” #1399 “various

derived from

URL dexlesluss STAC Collection fignluiduveyaiviileasns Collection

Asset Object

\Ju object NUsznauay URI Miu 1mlumveyaiieavesiu Collection Nianunsan1iulvian

1o F9a1unsadl Field Wufuusnmieann Field Wesnuln Tne Field wUaenuwes Collection fifg

MNS19ANUASY

A15797 2.21 uana Field (Wasmuiliduaiuusenauvad Asset Object

%o Field Uszuan | @ wdu A NEUY
B
href string v | UR 7 Ugdumsne annsadulavia Relative uay
Absolute URI

title string Forsuna 1usansluyluany
description | string FUazdYAAYINUAUNTNYLNLLAL
type string Media Type U89adUNIne
roles [string] M9l viseRuauURvesdunInety Aataiu rel vaa links




79819 JSON dwudaya Collection

gﬂﬁ 2.7 $heena STAC Collection

(17'im: https://github.com/radiantearth/stac-spec/blob/master/examples/collection.json)
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2.5.4 STAC Model UML

26

aulsynounazanudunusiidululawes STAC Object umavUsziananunsouansianig

LRUNTN UML T

STAC 1.0.0 Model

l link:rel=self
}

link:rel=self
link:rel=root catalog (0.1) item (0.1)
link:rel=parent link:rel=root
©.1) stac_version link:rel=parent stac_version
L .7
type . stac_sxtansions link:rel=derived_from
stac_extensions wrel= » id
link:rel=child id type
0. ©.1) ob _ geomelry geometry
0X
title link-rel=collection <GeoJSON geometry>
description > [!nk:re\:rool collection
0. link-rel=p. , properties
0. properties
N 0.*
link:rel=root ass -
link:rel=parent ols <standard extensions>
link:rel=child ( links asset ‘
link <nonstandard extensions>
link:rel=item Jink
link:rel=child (0.4 et 'JS href
0. (0..1) re 7
title
llecti 0.0 rel
- description
- (0.1) - ’f Standard Asset Role Types
Inkreleparent stac_version links | type t romonai
AR ype overview
I!nk rel=root type title i
link:rel-derived_from roles st
stac_extensions 0.7 J
id
assets
link:rel=child 0.5
title 0.*
N ipti y rovider
linkrel=iicense | description providers | Provider | 0.
(0..1) keywords name i f_‘
providers
license description
summaries roles
1 url
1
extent !

L S

temporal

spatial extent

spatial

bbox

temporal extent

interval

5U# 2.8 UML 983 STAC Model

* | start_datetime

| common metadata
tile

description

datetime

created

updated

end_datetime
license
platform
instruments
constellation
mission

gsd

(fisn: https://github.com/radiantearth/stac-spec/blob/master/STAC-UML.pdf)

2.5.5 Dynamic wag Static Catalogs

n33an 1Catalog Vosveyailye198amiu STAC Specifications U aunsadila 2 JUkUY

Taun Static Catalog wag Dynamic Catalog Iy Static Catalog Huazdunisdan "Catalog Tu

sULUUNGNYeA flat file fignLiusguu Web Server vide Object Store 11U Amazon S3 #38 Google

Cloud Storage A Dynamic Catalog Tuazidu Catalog Fiom 1Response 98719 Dynamic Tnganu

Ingyasdisvuunmumaaieiaglulunisniey Response sanumuignsosvaiill


https://github.com/radiantearth/stac-spec/blob/master/STAC-UML.pdf
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2.6 SpatioTemporal Asset Catalog API Specification

SpatioTemporal Asset Catalog API LﬂugﬂLL‘U‘U Dynamic ¥8Y SpatioTemporal Asset
Catalog #in 19U JSON-based web API V%UL%Sﬂ@U LAYALI SpatioTemporal Asset Catalog
(STAC) Object @sluunumdnues STAC Specification lananiaualasiasne wazmwiilyesuie
Auning LLGﬂHﬂ’J’]@JLﬂuﬁﬂLLE:’JEﬁ%ﬂﬁu{;{aﬂﬂ’liL%’lﬁﬂﬂEjM%@ﬂ%@Mvaﬂ’lﬂu Catalog Tnenisaumuuuil
PIIATANIAZ éT’eNmiiqu'%nmﬁuﬁﬁau% m’%a@mmmmauﬁﬁﬁmqmuL’ﬁlaulsusgaﬂms
Ty STAC API Specification #slawannven muslEuwemniwesiilalunmsavaumaiu uay
szuuldennaoafusnsgIufiagmeu STAC Item objects finssiulylaaunaamanduly Fsianduly
90 Muansaiuinlalase1sBansgiungy OGC AP Tasamzaasgiulumnn OGC APl -
Features

[

Ine18azdunuesven 1A STAC APl Specification Waagnulnilfal

2.6.1 Core

luwnumanves STAC API Specification sy £Uf9N13MaY STAC Catalog fimsanuen i
nduin wsonfuneazBennaennasaifurenmunaulae Ssluaiuves links ve9 Catalog tuae
duauiidugadenlesluswayaaudu 4 lnegananuduiusiissyls

108 Endpoints Minasiaulluaiuses Core fnsil

M5 2.22 u@ne Endpoints N1Uen 1muaCore n 1iwludl

Endpoint dnmou A 1BV
nau
/ Catalog Landing page Maoulasiu APl Capabilities
/api Llaa e | A Eue Service Mdaluu3nis avgniienain ANUENUS

Us2Lan ‘service-desc’ U4 links

/catalogs/{catalogld} | Catalog Child Catalog Object (*wugu Wiﬁi%Endpoint IuEULLuuﬁg’l

fAssEsnsvee Sub-catalog asﬂu STAQ)




79819 JSON &1%5U Landing Page 989 STAC API - Core

gﬂ‘ﬁ 2.9 §oe3 Landing Page & 18U STAC APl — Core

(‘17||m: https://sithub.com/radiantearth/stac-api-spec/blob/main/core/README.md)
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mMssnvilassadsdrduduves Catalog

a miunfaufineanisu 1STAC AP ulelunsaumidundn msfiansannisiauisguses
ma3engueyalusuuuuiiidunswssyfianis (Directed Graph) vasufnnifon lnefimnudusius
wwuduisigniu (child) n WAnduaulsl way Catalog Rannsngnizenglanonissesweiie:
fosnnunay Catalog tuffvunidnaulue udwesinisdng 1dumn

Turauefl OGC API — Features seyl1n Item meaduaiunilives Collection wnfilln
yaneau Collection 2 wumeaduauniswomuly wawnndl Collection uaunilvas
pula ven Wudauuzy 1IAsaEiiuA 1 Collection Tuiaumnstiu Bnvis Collection nadlufignidu
Collection

Tnelassasnsiidululalumsirlasanmulivemdandondula 2 suuvundn q ddlu 2

sUnuuTazmafuuaiivideladl Collection uauusznauvesaly
® (atalog (root) = Catalog* =» Item (recommended)

® (atalog (root) = Collection =» Catalog* =» Item
M3TAlATIATIE AN Wﬁﬂﬂﬁwmiwﬂémm Collection \w1aneiu LLE:’JE’;NLﬁjuijMEIIE]EJ
99 Item ﬁagjmﬂu Collection 1wy 019ndl Collection TeumazINATAI AT BLLARTULVASHIT]
Landsat 8 Collection 1, Landsat 8 Surface Reflectance, Sentinel-2 L1C, Sentinel-2 L2A, Sentinel-
5P UV Aerosol Index, Sentinel-5P Cloud, MODIS MCD43A4, MODIS MOD11A1, wag MODIS
MYD11A1 fianunsou naeveyawailuzuuuuves Catalog fismnguimetuduuinmaones
Landsat, Sentinel, wag MODIS @31 nenorduusmalagsi
Dimension: Root =» Product = Platform =» Instrument
Example:
® /root catalog
O child -> /catalogs/landsat
®  child -> /catalogs/landsat_7
®  child -> /catalogs/landsat_8
® child -> /catalogs/landsat 8 cl
® child -> /catalogs/landsat 8 sr
O child -> /catalogs/sentinel
" child -> /catalogs/sentinel 2

® child -> /catalogs/sentinel 2 llc

® child -> /catalogs/sentinel 2 (2a



®  child -> /catalogs/sentinel 5p
® child -> /catalogs/sentinel 5p uvai
® child -> /catalogs/sentinel 5p cloud
O child -> /catalogs/modis
®  child -> /catalogs/modis_mcdd3ad
" child -> /catalogs/modis mod11lal

®  child -> /catalogs/modis_myd1lal

30

Tudnguuuunilsvesnisdnlassasefianansouus Collection lmdunaundn 9 wu lulaseass

Y99UBYa Landsat 8 Collection 1 anunsadanaulawdu Path, Row, waz Date Midunsuuaninves

voya Feu rauarduusnialaddl
Dimension: Root = Instrument =» Path =» Row =» Date
Example:
® /(root)

O /catalogs/landsat 8 c1

/catalogs/landsat_8 c1/139
® /catalogs/landsat 8 c1/139 045
O /catalogs/landsat 8 c1/139 045 20170304
® /collections/landsat 8 c1/items/LCO8 L1TP 139
045 20170304 20170316 01 T1
O /catalogs/landsat_8 c1/139 045 20170305
" /collections/landsat 8 c1/items/LCO8 L1TP 139
045 20170305 20170317 01 T1
® /catalogs/landsat 8 c1/139 046
O /catalogs/landsat 8 c1/139 046 20170304
B /collections/landsat 8 cl1/items/LCO8 L1TP 139
046 20170304 20170316 01 T1
O /catalogs/landsat 8 c1/139 046 20170305
B /collections/landsat 8 cl1/items/LCO8 L1TP 139
046 20170305 20170317 01 T1
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Iﬂsmmmé’ﬂimqagﬂwaﬂLLﬁmmﬁaﬂTugﬂLLUUﬁﬁafmwmaLﬁaﬁ%u wwlﬂfj ltem Wua MU
U0yat0s Landsat 8 p19amNInlnElseEslaT N Date uad Path uad Row %30 Path a2 Row
487 Date faunuifsnuanci

1. Catalog = Catalog (product) = Catalog (date) = Catalog (path) = Catalog (row)

2. Catalog = Catalog (product) = Catalog (path) = Catalog (row) =» Catalog (date)

nMsdnlassasvetAnmaeniansadlavatesuuuuiiolnsesiuivreyafinensu e
o & o= ¥ a ¢ A Y A o ¥ Y = - ¥ Y
Aatiudsmeaimsiiesenienilassasaiungadlunisdnlasanadunisds welvmeuiuaiy

MDINTVD VI

2.6.2 Item Search

lansu Item Search (usndudignlsuesan tasaggnu Wlalu Endpoint /search dsluandi,
illou mnafiwesilelunisaumiignssylu OGC APl - Features - Part 1: Core wnluuazidiu
mafiwosludnidnues Taefandu Item Search Tdulassasauuunefiannsadentlylunisaum
STAC  Item  Objects  @sgUuuuvesHadwsTineundusnazmesoglugUuuy  GeoJSON
FeatureCollection ﬁgﬂgaﬂﬁﬂizﬂauﬁw STAC Itern fimsaifunisanum

IS

18 Endpoints MinasnaunluaIuved ltem Search 3i6iadl

M3 2.23 WaAe Endpoints AU8n 1usltem Search A 19uaLdl

Endpoint | &ifnaunau A 1BV

/search | Item Search Endpoint hia 1uAum STAC Item Minsaaulaiuiislya
Collection | 52y lneluvnuazszylouluulu Query Parameters %130 Request

Body
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v

& 195U Query Parameters fiaunsaluidududonlunisaum item fifans1anuansd

AN5197 2.24 uana Query Parameters fiidusidenlunisaum

Parameter | Useiam | Source A 1BUY
(LG API
limit integer [ OGC API - | 9 M UNNNEAYBINARNTNILABUNT UL UARLATY
Features
bbox [number] | OGC API - | 98uULu% Bounding Box N19184n13AUNT
Features
datetime | string OGC API - | Funananzas wisduiian (Aumeaismune /) lngegly
Features | 5UsUUT®4 RFC 3339 wnn 5.6 & miunaiduriadaluly
LATOIVINY .
intersects | GeoJSON | STAC AU Item 1agn 113 Intersect Uiy Geometry 7iklyau
Geometry AV
ids [string] STAC FIUN5UDY Item id N190IN1T
collections | [string] | STAC 57815984 Collection ID 11 Item agnele N9INTS
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2.6.3 Collections

fandu  Collections  udnuisfanduilsvesiudiu  ddalumaBongsienisves  STAC
Collection entities ﬁﬁaguj R Endpoint /collections LazaNINsOINE STAC Collection umazsi
Iﬂ&Jiqu Collection 1D WY Endpoint /collections/{collectionld}

a v

a8 Endpoints inesiaulluaiues Collections Hsiail

M1597 2.25 u@ne Endpoints 91Uen 1muaCollections A MU lnd

Endpoint ANMUNEY A 1BUY

/collections JSON 318n135U83 Collection ﬁagjmﬂm Catalog waw links

/collections/{collectionld} | Collection | Collection JSON e 9

2.6.4 Features

Wandu Features Tidusnuialesnduiia woa mSUSTAC APl Wiafiazlelunslwu3nis OGC AP
- Features Endpoint @ 19U STAC Collection tag Item Fas1ensves STAC Collection a1u1se
L%ﬂﬁdvl,@gﬁm Endpoint /collections ezl Endpoint /collections/{collectionld}/items & 194U
$16n15989 STAC Item flogaslu 1 Collection & 198y STAC uan dnunefanisu 10GC API -
Features Core ms[,‘gﬂm wuReauiu GeoJSON gy OpenAPI \flosan STAC a&ﬂu'gmwumaa
GeoJSON ek way OpenAPl lelun1ssey STAC AP

[

18 Endpoints Minasiamunluaiuues Features Hasil

MIINTN 2.26 WARS Endpoints M1v8n 1MunFeatures N 1MuALALl

Endpoint APmaundu A DU
/conformance JSON mmg’luﬁ APl Ui URA"3
/collections JSON 35189015984 Collection ‘17%@&3'

mele Catalog uay links

/collections/{collectionld} Collection Collection JSON i 9
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/collections/{collectionld}/items

[temCollection | GeoJSON FeatureCollection
Y99 Item fioganeila

Collection

/collections/{collectionld}Y/items/{featured} | Item

Itern \Ae 9 (GeoJSON

Feature)

2.6.5 Extensions & Fragments

STAC API uaz OGC API - Features ayaaviinisiinaiuveea msulanduiudule sndiosns

WUNSIAL ‘sortby’ tieluannsalsesa nummansta Fensn tnauvevanunsalvaulaiu item

Search way OGC API - Features tluainues STAC %Qﬂ’izﬂuﬁ?u%ﬂ Fragments

Field Mdudauusznauvas ltemCollection

U Object #ilvaSuny STAC ItemCollection Inefisnuazidunsiansnenuans

AN597 2.27 uana Field (Wasnuiliduaiuusenauvad Asset Object

%o Field Uizmm]laa&a 9 wiu A 1&@UY
type string N4 (;{aﬂl,ﬂu FeatureCollection Lﬁ@lﬁaamﬂgaqﬁu GeoJSON
features [STAC Item] v 02136784 Item Object annsauuesiseivaila
links [Link Object] 921509849 Links ﬁLﬁEJ’JSJ’eNﬁJU [temCollection fT
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1NA1TANYT N1A10LY119 LAaEAAINY BN 1RUA SpatioTemporal Asset Catalog

Specification vioafiulassnisaniafinyn nsUszenalyuanadenduninengdaisaumea

(Spatial Temporal Asset Catalog Implementation) N1 T#a 1u1507319UKY WazesnuuuszUUlY

LUNBINY ) D8N AR

3.1 Database Diagram

INNTIATIEN STAC UMLIugUﬁ 2.8 haznsal

(%

. & % a o © a < & a P o &
Dlagram SU'PNLL?‘W]G]']@@ﬂﬁUVlTWEW]'NQZJﬁ'ﬁﬁUW]ﬁ 1 LLAKMIaDN I@EJ@JT]EJ@%L@EJ@@QU

Database Diagram zav udnandanduniwtnivgiansauma 1 udnmaan

collection parent_id
.
<<gmbedded=> <<collection== <<collection==
property queryables collections 0.1
title: String _id: ObjectiD ==<PK== _id: ObjectiD =<PK=>
type: String schema: String id: String
description: String type: String type: String
minLength: Integer title: String stac_version: String extent
maxLength: Integer properties{*|—4 description: String stac_extensions: [String]
pattern: String properties: Map<String,Object= title: String
multipleOf. Integer additionalProperties: Boolean description: String
minimum: Integer collection: String ==<FK>= keywords: [String]
exclusiveMinimum: Boolean created_at ISODate license: String
maximum: Integer updated_at: ISODate providers: [Object] providers
exclusiveMaximum: Boolean deleted_at 1SODate ,—{> extent: Object .
format: String . summaries: Map=Siring Interface: 0.
enum: [Interface] B assets: Map<String,Object=
ref String parent: String <<FK==
<=extension>> created_at ISODate
range ——*{updated_at ISODate
. deleted_at: ISODate
minimum: Interface{}
maximum: Interfacef} |
collection
parents
assets]’]
<=<embedded>> 0.*
asset ==collection==
href. String features
litle: String assets] | _jd: ObjectiD <<PK>>
description: String id: String
pe: String type: String
roles: [String] L__¢{stac_version: String
properties

<<gmbedded>>
extent

!

extent

<zembedded=>
geometry

stac_extensions: [String]
geometry: Object

bbox: [Float]

properties: Map=String,Interface>
assets: Map=String, Object=

type: String
coordinates: Interface

-geometry a

ion: String
parents: [String] <<FK=>
created_at 1ISODate
updated_at: 1ISODate

deleted_at: ISODate

spatial: Object
temporal: Object

<<embedded=>
provider

name: String
description: String
roles: [String]

url: String

==exiension==
common_metadata

title: String

description: String
datetime: 1I50Date
created: ISODate
updated: ISODate
start_datetime: 1IS0ODate
end_datetime: ISODate
license: String
providers: [Objeci]
platform: String
instruments: [String]
constellation: String
mission: String

gsd: Float

extent

U7 3.1 Database Diagram vaduAncdenduninengiarsaume 1 upnniden

Mrgnu 1Wlveu anunsaesnuuu Database

<=<embedded=>
spatial

bbox: [[Float]]

<<embedded>>
temporal

interval: [ISODate|Null]]
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v < ! ! [ A ¥ . ¥ = ! ' A
PNUNURS FziunaIuman 9 fazu lasadu Collection lugtuveyaiiey 3 @ fe

[

collections, features waz queryables lpeilsazidendiail

® collections AzAAMUFURUSNIUNSULLIADY L0931 collection unaz@IaLNTail parent
Mdulszlan collection wilouiula Tnegluunas collection awnsaluiivisedl parent laua
161

® features xAANUALIUSAU collections 2 AUAUNUSAD collection wag parents laway
\umnudusiusann features Tum collections Tagluauduius collection 1 feature qg
fmuduiuslanu 1 collection uag 1 collection a@mnsadinuduiuslanunany feature
LaYAUENNUS parents Ao 1 feature @mnsailmudUNUSWUU parent tafu collection
NALF

= U U ”‘u . ' . 'd A A

® queryables azdanuduiusiu collections lagluumay collection agluiinieil queryable
lawa 1 67

o ' o a . ' a = o !

a iuluaiudu q Ny <<embedded>> wag <<extension>> aviuaiuiidusigazidona mswn

Tuuns field MAvluguuuu Object w3o Map

3.2 Data Dictionary
31N Database Diagram Tuven 3.1 aunsaleyu Data Dictionary YosuAnaGendunine
a < & ~ PRt
nallansauna 1 upnanden lnedsneazidenmall
3.2.1 doyanguvasdaya
Tugmuveyavgledie Collection 71 “collections” @ MWiUUTIEAZIBEANANTDIVEYR LY

AudUSAU Object duiienveuiiolylunisusznouldu Response Wloklyausasvawiuile

1% (%

15197 3.1 uanesazdeavadlasiasweyaiiiuly Collection “collections”

a1nu an UszLnm A185UNY

v

Jaua

U
1 |_d Objectld (PK) siavoya
2 |id String THAVOLANAUVBIVYA
3 |type String Ussnnueinguveya

faldeniiaetl 1. Catalog 2. Collection
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4 | stac_version String e3FUYRY STAC ﬁﬂﬁjmaa%azgag’m%d
5 | stac_extensions | [String] éauwwﬁﬂémaﬁagaéqﬁa
6 | title String fodennquuasveya
7 | description String i’]&JazLﬁstﬂJaﬂﬂaj:ma\i%aga
8 | keywords [String] 38N13A & %%jsumﬂa;maq%aaga
9 | license String Iuaﬂgiy’mﬁﬂfimm%agagwaﬂ
10 | providers [Object] <<embedded>> 318msr;;h;ﬁﬂﬂ's%aagaﬁﬂémm
voyaifiv
11 | extent Object <<embedded>> suauwmaﬁagaﬁmjmaﬁagmﬁu
12 | summaries Map<String, | <<extension>> mwmamamﬁ’am 9 ‘U@ngauuaﬁﬂa:u
Interface> | vovayaLiu
13 | assets Map<String, | <<embedded>> ‘518msﬁw%’wéﬁ;ﬁ%mummm
Object> anlvanla
14 | parent String (FK) 5‘1}?3“5@%@%@\‘1 Object 7iflanuduiusidunuves
mjmaq{faga
15 | created_at ISODate Fu-ian Tasnsveya
16 | updated_at ISODate TU-1a1 ﬁﬂ%’uﬂqﬁamﬂaé'}qﬂ
17 | deleted at ISODate U481 ﬁav%amﬂa
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a

3.2.1.1 dayaglviuins
¥ < = « . » P — 8 Y a ¥ P~
voyauluflan?iven  “providers”  iiaiiusienisvesyluuinisveya el

Y [

1ASIATILARLH A9

= = v .
AITNN 3.2 LLﬁﬂ\ﬁqﬂazLaﬂﬂsﬂaﬂIﬂﬁﬂaiqﬂ"U@Mva prowder

a9y Wad Uszindaya AB5UTY
1 | name String Fo03ans vidoyaaaiiliuinmsveya
2 | description String iWEJangEJM@ﬂE;IﬁU%ﬂWS
3 |roles [String] wﬁﬂﬁmm;ﬁﬁ;ﬁmi
4 |url String URL iu 4,‘1.1’551}‘1&‘1:1 Homepage Guax‘ir;gblﬁﬁm%

3.2.1.2 dayavaulun
¥ & ‘ol ! « ’ A = = ¥ =
voyaiuluilaniiton “extent” eiiuTgavidenvevauiunveveya e

Y [

1ASIATIIAALH FIT)

A7 3.3 LLamawazL%ﬂmaﬂmqaiwwaga extent

o a, -4 v o a
A1au Wan Usstnnuaya ANDIUNY

1 spatial Object <<embedded>> mayja%aumm%ﬁuﬁ'

2 | temporal Object <<embedded>> VoAV ULIALTILIAN
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]
v a & o

3.2.1.21 UVDUAVIULVALYINUN

v
> < ad N = P P
%@HaLﬂUlu‘Wa@%sﬁajq spatlal NBLNUINYRLEDYAVBNUDULUALYINUNVBDN

Y [

v ~ v 1 dﬂl
voya lnedlATeasaunazd il

= = v .
H19519N 3.4 LLﬁﬂ\ﬁqﬂazLaﬂﬂsﬂaﬂIﬂﬁﬂaiqﬂ"U@Ha spatlal

a9y Wad Uszindaya AB5UTY
1 | bbox [[Float]] YoULURBeuT Tuguiuuves Bounding Box
3.2.1.2.2 UaUAVIULYALT IR

¥ & Ty ! « " A 2 a a
?J@ﬂﬂﬁLﬂUIu‘Wﬁ@Vl‘U@’m temporaL NDLNUINYALELDYAVDIUDULUALYILIAN

v
v A

Y03v8Ya Ingillasiasaunags fail

1% v

a a
M990 3.5 LLa@\‘ﬁ’]BagLaﬁl@ﬂJaﬂiﬂiﬁaiqqmaﬂ;}a temporal

o a, -4 } 74 o a
A19U Wan Usstnnuaya A1D3UNY

1 |interval [ISODate|null]] | vauLvALTLIA" Tnetiuadurianan TnedTu-1an

EITGERIG

3.2.1.3 dayaguning

¥ < o y A a a o °
%a%amﬂuﬂawsﬁa’m assets LWEJLﬂ'Ui'WUa3LEJ'EJ@]“U@QﬁumiWﬂWﬁnﬂﬁﬂ@WQUIﬁaﬂ

Y [

1 Tneiilassasnanaz@ii fAadl

1% v

a a
AITNN 3.6 LLﬁ(ﬂ\‘iﬁWEJ@SL@EJ@%@QIQN&T]W@H@ asset

A1y Wad Uszinndoya A183U"Y
1| href String URI 711 Wgdunine
2 | title String ToLunvesdunsney

3 | description String S1UALDUAUDIAUNTNE
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type

String

Media Type Ua9aduNnsne

roles

[String]

il viseRuaudRvesdunineg

3.2.1.4 dayavadoya

voyaaunsadulasasislumseduieswasidenvenay  key luflan  #%9m

U [

« T B a ¥ =~ > ' &
summaries LW@LﬂUi']EJaSL@EJ@GQWGU@lIUa I@ﬂﬂiﬂﬁﬂaiqﬂuﬁ]ag 7 AU

£%

A1 3.7 LL’dfﬂ\ﬁ’]EJﬁZL%EJWU@QIﬂNﬁiNGUGQa range

[} a\ - § 73 o a
a1y Wan Ussinnuaya A199U"Y
1 minimum Interface AR A
2 maximum Interface ANGIEA

3.2.2  dayadeiiauausingnisaluulan

Tugmuveyavgledie Collection 11 “features” @ MFUNUTIWaLBEATDIVDLAGITIU HaUD

Usngnisauulan wazauduiusiu Object duilienveuiiolvlunisusznauidu Response o

Wlyausesvale

1%

AN519% 3.8 LLﬁmﬂEJ@%L%EJ@?JEJQIﬂiQﬁiN?JEmUaﬁLﬁ‘lﬂu Collection “features”

a9y Wad Uszim AB5UeY
v
Uaya
1 |_d Objectld (PK) siaivoya
2 |id String sWaveyadeiiu namaUsngnisauulan
3 | type String Uszinnvasveyadsiiuaueuingnisauulan
4 | stac_version | String estuves STAC veyadsiiu NaueUsngnsauulan
91909
5 | stac_extensions | [String] AUVNENVRNAFITIY NaBUTINGNMTUUULANE1984




a1

6 | seometry Object <<embedded>> FUTNUDIUDYA
7 | bbox [Float] YoULRYeIaya Tusuiuy Bounding Box
8 | properties Map<String, | <<extension>> AnauURvaIvayaduLawe
Interface> | Ysngnisasuulan
9 | assets Map<String, | <<embedded>> $18n3aunsneyluua1ITon1I
Object> Inanln
10 | collection String S1AveYATDINgUYeIvaYa Uszian Collection Nvaya
dau neseusingmsasuulanegnigle
11 | parents [String] (FK) 318n155%avayaes Object NfAuduiusiduu
VDINGUVBIVOYA
12 | created_at ISODate -1 as19veya
13 | updated_at ISODate Tu-lian NUFulsveyaangn
14 | deleted_at ISODate Tu-ian Niauveya

3.2.2.1 dayaguins

voyaiuluMlani¥orn  “geometry” iiieliusieaziBunvesgusnveveya el

1ASIATNAY

Y

g

[

£l

1%

(%

M3 3.9 UaAP9SI8ALLRUAYBILATIATINOLA geometry

LY a (3 ¥ (4 a
a1y Wan Useinvaya ANB5UNY
1 | type String UgLanueegusng
2 | coordinates | Interface fifnunaryneanvessUTINUTEIYesUTnla syl
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3.2.2.2 dayaguning
v < 4 , A - a o “d X ¥ -
voyaiuluilaniiten “assets” wioiiuseasidenvesdunineiausannulvnanle laed

Y [

1ASIATIIARLH A9

= = v
M54 3.10 LLﬁﬂ\ﬁqﬂazLaﬂﬂsﬂaﬂIﬂiﬂaiqﬂsﬂ@Mva asset

a9y Wad Uszindaya AB5UTY
1 | href String URI iy maauﬁlwé
2 | title String Fosunvesduning
3 | description String eavidunveduning
4 | type String Media Type YOEUNSNE
5 |roles [String] il vienuantRvesduning

3.2.2.3 Yayanasunedayanaly

voyaaunsalyluniseSuiesuavidunvesdiiu awusngnisauulan lnvegnelaitani
I U wa 2 ‘ - Yooy o X
%091 “properties” alNuAManTRvasEINY Nawalngn1sauulan lneillaswasaunags Al

1% v

a a
M1919N 3.11 memaamasmaﬂmqaﬁwaa&a common metadata

a6y Waa Uszinndaya A193UY
1 |title String %aﬁsnmm%a:ga
2 | description | String TuazBunvestaya
3 | datetime ISODate dutu-anwesduning
4 | created ISODate Fu-en flasaveya
5 | updated ISODate -8 ﬁﬂ%’uﬂiyg@aﬂaéwq@
6 | start_datetime | ISODate Fu-nisuaua W%’U%au”a
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7 | end_datetime | ISODate Tu-Dadugnd 1Mureya
8 | license String Tuang1910198s
9 | providers [Object] <<embedded>> 'i’lﬂﬂ’li@iﬁﬁm?ﬂa:ﬁa
10 | platform String wnanvlasufnIeslotiugniineg
11 |instruments | [String] S18AIVBUATOILD UIBLYULLDINLY
12 | constellation | String Yonauiuwanwesueyneln
13 | mission String Foveulmuneneansiureyale
14 | gsd Float Ground Sample Distance MwulwaInTI9dula dnule
vOu wms wagdinannnai 0
3.2.23.1 tayagliuing
voyaiulufani¥er  “providers”  ifeifiusienisveslnuinisveya  laed
lAssasunays fadl

A5 3.12 UAAITI8aLIBYAYDILATIATIVOLA provider

a1y Waa Uszindaya GYORITRE
1 | name String Ho03ans vidoyaraiilvuinsveya
2 | description String swanBenveslnuinms
3 | roles [String] Mﬁﬂﬁﬂaq@ﬁﬁmi
4 |ur String URL #iu guun Homepage w09gluu3nas




3.2.3  dayanmuaudanaunsadunila

a4

Tugnuveyaaglude Collection 21 “queryables” & Muiuseadenveveyanuautay

anunsorumle Weduveyauszneuves 1flunisveyaiinlyaumnednis

£% [

#5797 3.13 waneseasdenvedassasiswayaiiiuly Collection “queryables”

[ a S v (3 a
a1au Wan Usstnnuaya ANa3uNY
1 |_d ObjectID (PK) sieivoya
2 | schema String YONINUAVDY schema 7181484
3 | type String Uszlnnuedvaya
4 | title String T0138nU09 schema 1l
5 | description String A 1BUIBVDY schema 1
6 properties Map<String,Object> varldunURILnaz Nan ﬁauapm’twﬂum
7 | additionalProperties | Boolean 'gﬂLL‘UU%amsaqmmlwmmsmumma
Maniuenmiieaniseyla
8 | collection String (FK) sievayavesngquuesveya Ussian
Collection veyanuaNUATiaINTRALM
laszyda
9 | created at ISODate Tu-1ia1 fias19veya
10 | updated_at ISODate Tu-laan NUTulTeyaangn
11 | deleted_at ISODate Tu-1aan Nauveya




3.2.3.1 Uayannauln

Y [

vounaz key laoillassasiaunazia Al

£%

= =
M990 3.14 LLﬁﬂ\ﬁqﬂazLaﬂﬂsﬂaﬂIﬂiﬂaiqﬂsﬂ@Mva property

a5

a ¥ PRy ' <« T wa
Lﬂ‘UT]EJﬁSL@EJ@%J@QGUBEJU@V]LﬂUGLULLWaS keyGUENﬂa@I propertles LW@LﬂUS?EJmiSU’eNQmaiJUM

aau Wan Uszinm Aas U
Y
Yaya
v

1 | title String ToL3un
2 | type String Usztanuaya
3 | description String A 1BUE
4 minLength Integer ANNYITUA 1BIA 1
5 maxLength Integer mmmﬁugwmm
6 pattern String JULUUTDIA ﬁ/ldmgzym
7 | multipleOf Integer N mumgﬂuwmm%qmm
8 minimum Integer AR 1A
9 | exclusiveMinimum | Boolean A0UEIEUIIAN 1EATIDITUTINATISTYlY

minimum a3l
10 | maximum Integer AR
11 | exclusiveMaximum | Boolean anULIEYNAEIEaNTsTuTINA sy ly

maximum Ae%3e ki
12 | format String EULLUU%aﬁmﬁiaﬁu
13 [ enum [Interface] ﬁami%qmﬁmézw
14 | ref String 1A39519919198919N A8 UDN
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3.3 System Architecture

System Architecture 99432 UUlUAITUTITIANTT Spatial Temporal Asset Catalog 93uUn®

fansinneiuvenazaIl Inelsgazidennagun 3.2

gﬂ‘ﬁ 3.2 System Architecture ¥0958UUTUNITUSMI9ANS Spatial Temporal Asset Catalog

ail 1 eSviefevemndlunsl Users amnsofiufdustusiuszuuln Tasannsan da 2
o fo mslsarsuraddunisn 1 Tngluguuuutasdeledlunim jauuuudaluiff vie
msRnner1u User Interface Tagluguuuudl Users agifunsdnnismedioios

@il 2 STAC APl iuauwes logic vesszuulunsmeauiandunia |

@il 3 STAC Database \Juaiuiureyaviaviuaiediuszuy

lumswaulassnisannafnufiagnanialuvens q Wiy asiduseasidenvosaiui 2
logic vaeszUUluNITUIIITANISHArAUMYEYaTY STAC Faimundu REST APl ajanwilusunsy

Go \efnmeriureyaiiiueglugiuveya mongoDB Tuaiuil 3
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3.4 Use Case Diagram

Use Case Diagram fitduszuulunisudmsdnnig Spatial Temporal Asset Catalog ﬁ@ﬂim/l 1
-~ v v

Aakluiu Tnellseavidennagui 3.3

gﬂﬁ 3.3 Use Case Diagram 9833zuulun15U3"159AN1S Spatial Temporal Asset Catalog

MnusuamauUL Tunsdvesnisuimsinmaudamaenauninemagiiansaune 1 ufnmien
lrauaasadnnig STAC Catalog ln namiie aunsnasns Song wnly wazauteya STAC
object Usztny Catalog 1o
ylaauansadants STAC Collection la namfte @1mnsnasa Bung unly wazavveys

STAC object Usgtnn Collection a



a8

glsauaninandants STAC Item ln namite aunsoass Fong unly uazauteya STAC
object Usztnn Item n

Jlsuanunsndants Queryable la nanfie awnsaar 3ong unly uazauveya
Queryable 1991}

glauannsnaum STAC Item mufinesnisle Tnsseydeulomumsifinosdlslunis

duau lausyuulznauTeIves STAC Item WReulunswuinlyeussybindululvgleonuy Tu

JULUUTDY GeoJSON

3.5 Use Case Description

971 Use Case Diagram Tuae#l 3.4 @snsailisy Use Case Description 90958 Uulunsusms

9mN15 Spatial Temporal Asset Catalog lngiis1eazidenasil

3.5.1 A195U18 Use Case 9AN1S STAC Catalog

A7 3.15 Lanes1eazdenneInu Use Case 9an15 STAC Catalog

o 49N13 STAC Catalog

A1BBUNE | A11130a519 13ung wNlY wazauveya STAC object Usziam Catalog ln

%’agmﬂ’h Catalog ID, STAC object Usztnn Catalog

dayavan | STAC Catalog VInsennaven 1wun

wauly %o STAC Catalog luanunsas ifuln uwaznesszysivazdeniia nduninasy

nnewn | -




3.5.2 A195U18 Use Case 3anN15 STAC Collection

AN5199 3.16 LENISI8ATLIEALNYINU Use Case 3mn15 STAC Collection

R AN STAC Collection

fesune | anunsnasng \58n9) unle LLazaU%a:ga STAC object Usztan Collection o

%’agam’h Catalog ID, Collection ID, STAC object Usetan Collection

dayagan | STAC Collection fimsamamaninug

Roulay BV M3d519 STAC Catalog 11new, ¥8 STAC Collection luanansas 1aile uaz
o TAUdle STAC Catalog luln wawmesszyswasBonita wiuulnasy

NUGNG | -

3.5.3 A195U18 Use Case 3aN1S STAC Item

AN19N 3.17 WERISI8ATLDEALNEINU Use Case 3mn15 STAC Item

o IAN13 STAC Item

Aedune | @wnseasns ﬁsm@ unle LLaxanTazﬂa STAC object Usgtan Item a
%’agmﬁ'ﬂ Catalog ID, Collection ID, Item ID, STAC object Usztnn Item

Yayavan | STAC Item finsewugen mus

L?‘llaulﬂl éTEmn mia;'m STAC Catalog gz STAC Collection mﬁau, %a STAC ltem VLZLi

a1 Tule waznesszyvasdenia ndunivasy

UL
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3.5.4 A195U1Y Use Case 3AN15 Queryable

R399 3.18 Lanes1eazduaneInu Use Case Queryable

o 4AN15 Queryable

fesune | annsnasns 3ong unly warauvoya Queryable ln
dayaidn | 1waviBun Queryable

dayavon | Schema v89 Queryable Tasumay STAC

Roulay ABIV M3E519 root STAC Catalog nou

weme | -

3.5.5 A195U18 Use Case AUNI STAC Item

AN 3.19 waRSSIEaLEnLNeInU Use Case AWM STAC Item

¥9 AWM STAC Item

A1B3UNY | @1u1saAunn STAC Item anufineinisla lneszyReulumumaiiwesilylunisduau
v v = ' a S Aoy % N Y

dayardn | Catalog ID, Seulvmuunaznisfiwesnlylunisduau

dayavan | 91801504 STAC Item 7Geulunseiuiivouun

wauly nasAUMLU root STAC Catalog Milegase wagmnaesnsaumaeieuluniely

properties 784N 1MUAQueryable N

NUBLA
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3.6 Sequence Diagram

Sequence Diagram Huansdiaa 1HUMTN 19IULAZN1TAANDFDNITAUTZNIN Object Tuszuu

N lrUAzAUIT WazwAsFunInenalansaunaniuy STAC APl lagilsneasidendaguin 3.4

JU#1 3.3 Sequence Diagram NSAUMNUALIUINEUNTHEN 9 HanTaumea

PINUNUNINATUUY

1) User 90998010 WU Endpoint STAC Item Search lngnsenieuluinesnsaumuiy
Query Parameter %39 Body

2) lwau STAC APl i99nT0998l731 280 1MI053vdeuReuledl user nsanwiun mnlugnmes
@ = ¥ ' [y
Aazdnsuasosisonauly

3) 1Ny STAC APl agluaum record veswayalu collection Tu STAC DB finswmnuiauly
wamaunaululu STAC API
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4) wareziinnsi3un STAC DB Liletfus Tunvemadnsavuainswuiouly uameundulln
STAC API

5) antidluds STAC APl auwdealassasdsiosneundululv user Tunssmulassasnaves
STAC ltemCollection

6) wan3smaundu STAC ItemCollection tmilulw user

7) o user MINITAUNTNETA STAC Item Tsvuuneunduluensdeds SwaziBenmatuazi
seyoglu field ‘assets’ uagiile user Tusm URI fiszyla flagm user luaunsneduiignifiv

' o < ¥ = a [ 6 ¥ ¥
agluuvasdniiuveya @9 user awnsau Jamsnglulunale

3.7 wAlulagn i lun1sWaILd

Tunsimunszuulunisusmsdnnis Spatial Temporal Asset Catalog Ues@u Backend

[

Programming fwalulagnlalunisiaunsad

3.7.1 Go Programming Language

Mw Go W38 Golang tunwilusunsunuunssuaun 18 (Procedural Programming
Language) ﬁgﬂﬂ’wmﬁuﬁ Google 1ng Robert Griesemer, Rob Pike wag Ken Thompson Tud a.a.
2007 witearlglunisundaym videten dmnulunwlusunsufignlsluuiem waggnidadaudun
TUsunsuwuy Open-source Tud a.e. 2009
ALAUVDINTE Go
Go tu Compiled Language #® aeulwaes (Compiler) 9201U Source Code wazuUanalwiu
A IA3es (Executable File) fignunsan 1auuuwnantesuiiy 9 laae
Go \Ju Statically-typed Language #® ﬁauﬂﬁ?mmuuwuﬁmaﬁaga (Data Type) saualunou
Usgnadauls G?JéaﬂaulwLaa%a]zmmiamaaaawﬁmm%@yjaiﬁydwgﬂgam%lﬂ FIURAYIVBINIS
aawlna (Compile)
ANYAZVDINTYI Go

o ihensal (Syntax) anemw C Taswunnunelunsifeutaznisen

o Tynanlunisroulwause

® 130y 1 Concurrent Programming lae insizgnesniuuiig wiudeulsunsuuuy
Parallel Tnatanng
~ & ~ . . . . o %5 a

® 5¥UU Package viauuufiidu Standard Libraries wag External Libraries wielalunisideu

Usznaudulnladuluswnsy ¥Seszuuduun
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® {iMsAuUNUIEAIIN19IN Object lulvaunad (Garbage Collection) v "lusinsuweshy

HOIADYIANITLON

® e 1un1Tu 1lUBsulUsunsILWg System Programming LUN15E519 APl Server %39
Network Application Wuau

fagran1silu1geu

® \Web Development & Backend Development

Go wuneinza UM "Web Development 110 9 3% Go @anseluas9sEUy
fisesunism vulu Scale Tngyiidl Request @ 1unnle @3 Go Qﬂaamwumﬁmmﬂszmwﬁ
Tneaniz ensheenawu & HTTP Package agﬂu Standard Library 289 Go taelnefilunosas
Library siufia wiearly Framework m199 23ellum 1Web Development lnseuazasaanio

Lstjlu Gin Gonic, Martini, Buffalo

® DevOps Automation

Go unwiidl Syntax flvewaziun m mnefunislease Script 91g 9 Tunnsn 1Tasks
e 9 o Tagianny Tasks luauaiues DevOps 1wun1sy 1Task Automation ans 9 Tu CI/CD
Pipeline iuay uenani Go gaanunsagn Compile lnegnasands Fumnzfunuussaning
iy
® (loud Computing Systems

Go faunsalalunsimu Cloud Computing Systems # Scalable amunn 9 o
enfoeay Docker waw Kubernetes @1 2 Watanaiiuly Go wuntwmdnlunsiauwn Snda

Dropbox Alaasussuundsuuain Python uidguluumisniw Go unusuiu

® Command Line Interface Tools

Go £aanunsau 1mlsas1s command-line interfaces wie CLI laae 9 ndaoenaiau docker-
cli ¥83 Docker uaz kubectl 189 Kubernetes 81 Go 13fifl Framework §3%780 TasAILEzAIN
Tunsas1e CLI ww 1y Cobra saiu Viper
® (Other Applications

Go §eauInu mﬁl%a m5UApplication du 9 1ﬁy§ﬂmﬂma U N1 Robot, Drone, loT

(Internet of Things) A3y Tools 9874 Gobot
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3.7.2 MongoDB
MongoDB wu Open-source Document Database Viaﬂmmﬁmu{f’mLLwam\Ia%mlfg il
Usgandnngs nevauesnsusnslan wavdsause Scale laae %ﬂlﬂugm%ayjamu NoSQL el
flnnudusius (Relation) ¥24911519kUU Relational Database V) 9 U LLG}I%LﬁU%aquJaLﬂuLLUU JSON
(JavaScript Object Notation)
AMaNUANEN YA MongoDB
® Ad-hoc queries
MongoDB  sesfumsaumaiy  Field waweseiiauls  wazmisaumilasly  Regular
Expression laglun1s Query unaafsanunsonounduuiun Field finesnisla wawslsauss
ausoileuiandu Javascript sl
® |ndexing
Field 484 MongoDB Document @111504a% Wﬁsﬁgﬁﬂ Primary ez Secondary Index *1‘1;
ﬁmmmmsalumigum%agalgaEJINsmL%iiu%au“aﬁﬁﬂ'%mmmm 9 lgLLasmmsmgum%auua

la91n veyaluaulafle

Index player
Name |Reference Row Name Age
James 1 1 James 23

Lyon 2 2 Lyon 22
Pat 2 3 Pat 20
Philip 7 pointing table [row 4 Ramel 23
Ramel 4 = e v 5 Tim 20
ting ta
Ramel 6 pe.nting EL2 6 Ramel 21
Ramel e poinGng table | row 7 Philip 19
Ramel 1000 8 Ramel 22
Rozer 9 3 Rozer 17
Tim 5 pointing | table row
1000 | Ramel 19

'gﬂﬁ 3.4 §19819 Index Table

(Au": https://www.wiresource.com/mongodby/introduction-to-mongodb-index.php)

® Replication

Replication ﬁamamzmmauﬂammmq MongoDB Servers ¥ang | #7 (30 nany 9 Node)
Ing MongoDB a1insanszateveyaluds 1 seuinninuuuasayadr Sync funaeaialiled
YoyaUdguuUas 39 Replication wuuilagn MUNIUEINTENI Replica Set 1aeil Replica Sets
<A ' A o ! ¥ LYY wa ¥ ¥ [
AfFeNauved Nodes M19nesA1lv Sync Audnlud® wazuanaINn1s Sync vayawas ¥in Node 1an

(Primary Node) \@evmensoluanuisawiiisle Suidan 1Automatic Failover Twisndnaie


https://www.w3resource.com/mongodb/introduction-to-mongodb-index.php
https://www.w3resource.com/mongodb/introduction-to-mongodb-index.php
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E‘Uﬁ 3.5 1151 Replication Y89 MongoDB

(Fa: https://www.khomkrit.com/mongodb-data-replication/)

® | oad balancing
MongoDB @13158 Scale munwIueulalaenisly Sharding %agﬂﬁumu%maalﬁaﬂ Shard Key

wWielalunisuuaveyalu Collection wWuneu o waznszareveyaluiiuiuluunas Shard wiieln

1%
=

Uszansamlunisdeusazeuveyaidululafau
MongoDB 43156 19 UlAUY Server vianeiATed M WaunsarslURUINITEOUiule

A v ¥ 13 YA ¥ [ ! %5 Aaa a o ¥ ¢
%i@ﬂﬂ’ﬁﬂ@a@ﬂ%@%amﬂbL‘WEJI‘W?%‘U“UENE?’]&J’WEW]’N’]UG]EJI@IUﬂiﬂJVILﬂ@ﬂ??ﬂ‘ﬂ@‘ﬂ@ﬂ%@ﬁ@ﬂﬂim

gﬂ‘ﬁ 3.6 N15% 1Sharding AU Collection 989 MongoDB

(Fia: http://vargas-solar.com/big-data-analytics/hands-on/sharding/)



https://www.khomkrit.com/mongodb-data-replication/
http://vargas-solar.com/big-data-analytics/hands-on/sharding/
https://www.khomkrit.com/mongodb-data-replication/
http://vargas-solar.com/big-data-analytics/hands-on/sharding/
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® File storage

MongoDB @unsaluidu File Systern 138A9n GridFS W%Jamﬁ’U@mauﬁ’mumw 1 Load
Balancing wav Data Replication uuwany 9 1a3es aw%’ui%iummﬁu%a;ga Fawandu Grid File
System Hazaeinimulunsdanisiva wazien Tneavuudliaidus 9 wanfuLenu tite

w3ITUNISIILTY Y0 anvesUTiveyale

=

GridFS

N\
(o [~ | [

Fig 7: MongoDB GridFS

U7l 3.7 GridFS 283 MongoDB

Y

(Fa: https://dev.to/nyashanziramasanga/document-store-database-mongodb-part-3-

4226)

® Aggregation
MongoDB 15%’mm§smmam Aggregation 15 3 sUnuu Ao Aggregation Pipeline, Map-reduce
Function wag Single-purpose Aggregation Method % Aggregation Framework 98¢ MongoDB

Yy v

il lvaulanadwsmilouiua 16GROUP BY ves SQL

‘gﬂﬁ 3.8 (ff’JElEJIN MongoDB Aggregation Pipeline

(#131: https://studio3t.com/knowledge-base/articles/mongodb-aggregation-

framework/)


https://dev.to/nyashanziramasanga/document-store-database-mongodb-part-3-4226
https://dev.to/nyashanziramasanga/document-store-database-mongodb-part-3-4226
https://studio3t.com/knowledge-base/articles/mongodb-aggregation-framework/
https://studio3t.com/knowledge-base/articles/mongodb-aggregation-framework/
https://dev.to/nyashanziramasanga/document-store-database-mongodb-part-3-4226
https://studio3t.com/knowledge-base/articles/mongodb-aggregation-framework/
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® Server-side JavaScript execution

AwlUsuAsN JavaScript mmaagﬂ%ﬁumn%u Query Windu Aggregation i
MapReduce wiognaslumgruveyalaasaiiolun degny 1w
® (Capped collections

MongoDB 5845u Collection #iflvuiamiesh Senan Capped Collection Tne Collection
Ussianiaednua ddunmsdfiuveyn wawidlefvuiedin mudy fasinginssumileu Circular
Queue %ﬂﬂ%%ﬂ@ﬁlﬁU%@NﬂﬁLﬂl’l 9 LLE?’JLE]’]‘{J’@MUaGLmJIMﬂEiLLVMVLGT Fazmaeunn1u 13 Log u
987°9N WAy Clear voyaw 1 MiulunuAulllnsslusih v weyalalugnndin wun
1
® Transactions

MongoDB 845U Multi-document Transactions @ wﬁUﬂsajﬁsTaams Atomicity Tunsonu
WIOWYU ¥a18 Document LLaSGT’JEJ Distributed Transactions # wﬁqiﬂﬁmmmsﬂgﬂﬁﬁm
Operation, Collection, Database, Document, Shard Ma’laéauvl,(;{
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(ﬁﬂﬂ: https://www.geeksforgeeks.org/mongodb-database-collection-and-document/)
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61
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https://velog.io/@yhko1992/REST-API%EC%97%90-%EB%8C%80%ED%95%B4-%EC%84%A4%EB%AA%85%ED%95%B4%EB%B3%B4%EC%9E%90
https://velog.io/@yhko1992/REST-API%EC%97%90-%EB%8C%80%ED%95%B4-%EC%84%A4%EB%AA%85%ED%95%B4%EB%B3%B4%EC%9E%90
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https://www.rfc-editor.org/rfc/rfc9110.htm#name-methods

HTTP Response

Aovayad Server asnduluds Client muinie Client lasesveun azusznauluaiy

® Status-Line: 9zl3um38 Version ¥89 Protocol mumie Status-code Uag
Reason-Phase 3UA38 CRLF YN&uQnAUAILY8dIN
= = A a - =
® Response Header: ABI18aLLDUALNULANYDY Response uaﬂmuafmﬂmzﬂu
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https://www.rfc-editor.org/rfc/rfc9110.html#name-methods
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1xx Informational
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1n8F9819U89 HTTP Status Code Ndinagwuuoe sl

®  1137M 2xx Success

%38 POST
Request fivdu PUT
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