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Abstract

Analyzing two dimensional data is usually done by using arrays as a tool.
However, when data becomes more complex (three- or four- dimensional data),
including medical images and weather raster images, the use of arrays may no longer
be optimal, especially in the era of big data where data is often desribed as 3Vs
properties (Variety, Volume and Velocity) . Analysis of such information using
traditional tools may be impossible. Because RasDaMan (multi-dimension array
database system) is effective in handling large raster data; can analyze many types of
images (such as RGBSet or GreySet); and is capable of visualizing results in various
types (such as .png files or. csv files), the goal of this work is, therefore, to put
RasDaMan storage system into practice. A methodology in using the RasDaMan
database system on satellite images from Terra satellite (Band 7-2-1) for environment
applications is proposed. Two areas of environment applications are addressed: 1)
change monitoring of various types of green areas during 2015 to 2018 and 2)

identification of volcanic eruption areas through hotspots.
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2.1.1 The RasDaMan Approach to Multidimensional Database
Management [1]
MATeinaNFmManN15Y9s RasDaMan 1ae RasDaMan Iiaunsadaivuasdud

al

foyaordisvanefifld 1wy Foyaduies suamuasdoyanndrass TulamuBeitudisng
iy gilenansuard1ing) RasDaMan (Raster Data Management in Database) {ua1uide
filgfumsatiuayulag European Community  Faiuusfinsvnignanvnssunasmsive
Sufuftoimumaluladsiudoya MDD (Multidimensional discrete data) Tngnisdaifiv
Waz3unAu MDD lag RasDaMan 1¥a1w1 Rasql (Raster Query Language) Iumiﬁﬁ‘ﬁ'aya
Ty Rasql wusesnilu Rasql (Raster Definition Language) Waz Rasml (Raster
Manipulation Language) Saiulastadreildsumsitauntuinineawy wiangdmsumsly
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2.1.2 Large-Scale,Standards-Based Earth Observation Imagery and Web
Mapping Services [2]
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2.1.3 Towards Scalable Ad-Hoc Climate Anomalies Search [3]
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2.1.4 Evalating The Normalized Difference Vegetation Index Using Landsat
Data By Envi In Salem District, Tamilnadu,India [4]
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3.1 Ainwuasingeszuy RasDaMan

¥sAnw RasDaMan aniuled http://tutorial.rasdaman.org/ Ineluiulamdl
msnaNfienmIIeue RasDaMan wanaiimslilinseidoyaussimanes Bms
finde nszvaumsiay uasitugunislénuaim rasql Taessuugiudeya RasDaMan
mmsaﬁwmsamﬁgﬂﬁluszwﬂﬁﬂ’ﬁms Debian 8 , Ubuntu 16.04 , Ubuntu 18.04 uag
centos 7 Tneluswafuauifldimsidonidszuuufitins Ubuntu 18.04 lumsindassuy
RasDaMan uagldvhmsinsemeduneudelud

Fumewd 1 : mnivaawwana rasdaman 1 Ubuntu 18.04 sef1d
wget -O - http://download.rasdaman.org/packages/rasdaman.gpg | sudo apt-key add

tiw@tiw-virtua ~$ wget -0 - http://download.rasdaman.org/packages/rasdaman.gpg | sudo apt-key add
--2019-05-02 1¢ 20-- http://download.rasdaman.org/packages/rasdaman.gpg

Resolving download.rasdaman.org (download.rasdaman.org)... 212.201.49.173

Connecting to download.rasdaman.org (download.rasdaman.org)|212.201.49.173|:80... connected.

HTTP request sent, awaiting response... 200 OK

Length: 1702 (1.7K)

Saving to: ‘STDOUT’

100%[=====================—==c=ccooooooooooooooooooas
2019-05-02 14:51:20 (108 MB/s) - written to stdout [1702/1702]

OK
tiw@tiw-VirtualBox:~$ ]

JUM 3.1 Ardenlglunisanilvaaunaing rasdaman

Fumoui 2 : Add the rasdaman repository to apt. There are two types of packages

tiw@tiw-VirtualBox:~$ echo "deb [arch=amd64] http://download.rasdaman.org/packages/deb bionic stable" \
> | sudo tee /etc/apt/sources.list.d/rasdaman.list

deb [arch=amd64] http://download.rasdaman.org/packages/deb bionic stable

tiw@tiw-vVirtualBox:~$ |

tiw@tiw-VirtualBox:~S sudo apt-get update
it:1 http://th.archive.ubuntu.com/ubuntu bionic InRelease
2 http://th.archive.ubuntu.com/ubuntu bionic-updates InRelease
3 http://th.archive.ubuntu.com/ubuntu bionic-backports InRelease
it:4 http://security.ubuntu.com/ubuntu bionic-security InRelease
5 http://download.rasdaman.org/packages/deb bionic InRelease [2,232 B]
:6 http://download.rasdaman.org/packages/deb bionic/stable amd64 Packages [616 B]
Fetched 2,848 B in 2s (1,642 B/s)
Reading package lists... Done

x:~$ []

Ut 3.3 Mdsiildlunisduion apt



TuUROUN 4 : AARITEUU rasdaman

s will be tnstalled:
ificates-java cpp cpp-7 default-jre-headless ]
perl libalgo hm-diff-xs-perl i gorithm
c6-de 0 libcilkrts5 libcommons-collections3-j
-dev l'ln psilon1 11 t ibfa vruu( libfreexl
hdf4-

llhpvtn;n s
ibtcnative-1 libtinfo- t at8-java libtsand libubsane 1Lbdrlﬂd'5€’l 1ib>
-jre-headless openj g-config postgresql g
) v*hon all python-all-dev pv'rqn uaﬂ‘Eer o python-bs4 python-cffi-backend python-charde

python-gi python-html51ib python-idna python-ipaddress python-keyring python- rings.alt p 1h0n-1x“l pythcn

python-secretstorage python-setuptools python-six python-w ncodings python-wheel python-xdg python2.7 python2.7-dev python2
Suggested packages:

cpp-doc gcc-7-locales default-jre debian-keyring g++-multilib g++-7-multilib gcc-7-doc libstdc++6-7-dbg gcc-multilib autoconf aut

libgomp1-dbg libitmi-dbg libatomic1-dbg libasan4-dbg liblsan®-dbg libtsan®-dbg libubsane-dbg libcilkrts5-dbg libmpx2-dbg libqt

libcommons-dbcp- java-doc libgeronimo-jta-1.1-spec-java libcurl4-doc libgnutls2

dfa-doc libhdf4-alt-dev hdfa- luol< 1ibhdf5-doc ncur oc nulLCf dnc 1ibny dbc odbc-postgresql tdsodbc unixodbc-bin ogdi-bin

fonts-ipafont-mincho fonts-wgy-micro microhei fonts-wqy-zenhei postgresql-doc lo

python-crypto-doc python-crypt thon-dbus-doc python-enum34-doc python-gi

python-gdata python-keyczar python 1xnl dhg python-1xml DL qfortrdn pythan ne numpy-dbg python-numpy-doc python-sec

sqlite3-doc isag tomcat8-admin tomcat8-docs tomcat8- les tomcat8-user
he following NEW packages will be installe

authbind build-essential ca-certificates-ja g j

libalgor ithm-diff-perl libalgorithm-diff-xs-perl perl libaprl libarmadillo8 libarpack2 libasan4 libatk-wrapp

libc v-bin libc6-dev libcilkrtss libcommon ollections mons-dbcp- java libcommons-pool-java libcurld-gnutls-dev 1

libexpati-dev libfakeroot libfreexl1i libfybad libgcc-7-dev libgdal-java libgdal2e libgeos-3.6.2 libgeos-civS libgeotiff2 libgfort
1ibhdfs-cpp-100 libhdfs-dev libitml libjpeg-dev libjpeg-turboB8-dev 1ibjpeg8-dev libkmlbasel libkmldom1l libkmlenginel liblapac i
libnetcdf- libnetcdf13 dbc1 1ib 13.2 libopenjp2-7 libpgtypes3 libpng-dev libp tools libpg5 libproj12 libpython-all
libreadline-d libspatialite7 libstdc++-7-dev libsuperlu5 libsz2 lib ative-1 libtinfo-dev libtomcat8-java libtsan® libubsano 1
nysql-common netcdf-bin odbcinst odbcinstidebi openjdk-11-jre-headless openjdk-8-jre openjdk-8-jre-headless pkg-config postgre
postgresql-common postgresql-contrib proj-bin proj-data python python-all python-all-dev python-asnicrypto python-bsd4 python-cffi
python-dateutil python-dbus python-dev python-enum34 python-gdal python-gi python-html51ib python-idna python-ipaddress python-key
pvthon-numov pvthon-oip ovthon-oin-whl pvthon-pka-resources ovthon-secretstorage ovthon-setuntools pvthon-six ovthon-webencodinas

g++ g++-7 gcc g

JUT 3.4 Frdenldlunsfndy s¥Uy rasdaman

Jumaudl 5 : 1WA rasql @nsaldaulauu path 1

irtualBox:~S source /etc/profile.d/rasdaman.sh
tm a*,.w-\/v'”:u,ali: ox:~S

' '
$4

U7l 3.5 Adafildlunisigritanuisaldauuu path Taum

Tumauil 6 : WATaWNEYNATUTIL T1ATUITUsENRUME collection ¥4 3 Ae mr2 , rgb ,

mr

tiw@tiw-VirtualBox:~$ rasql -q 'select c from RAS_COLLECTIONNAMES as c' --out string
rasql: rasdaman query tool v1.0, rasdaman 9.8.0.

Opening database RASBASE at localhost:7001... ok.

Executing retrieval query... ok.

Query result collection has 3 element(s):
Result object 1: mr2
Result object 2: rgb
Result object 3: mr

v

U 3.6 fvimuRafaeuesasil collection viavium 3 collection

v
o/

JURDUT 7 : MIAYIAILTUNDUNNEIINITIAUNITAAAY RasDaMan f91d159UAR



3.2 wmiyadoyauaziinisinyidoya

yhmsfinmamiflesimnsdmiumsinnsideyaiiaule dutymiwmsils
mmsiienyateyasnainiiuled  https//wvs.earthdata.nasagov/ Insidenyadeya
i Terra (Wus 7-2-1) wnldlumsdinsisilasvimsssyRdnvesiiuiiuinn
ROiTBATIER wavivuald 1 fuwallvunawidu 250 wes Jwnenhg 5455
Alams wazen 569 Alawes Tasguihanlflumsiessidussdoaduguiaa

asuduauysallasdunmegrefiewanlunwdeniiumisefigniiielvinanis
Jeneilianrainindieuioeign

vasa Worldview Snapshots

Layer Date T hearlay ayers €
08022009 & Fires 2 CoastinEs CoastlinespBorders.& Roads

Boitom et Top Right
min Latitude min Longitude mex Laticude mayx Longitude
14.000000 19.000000 104.000000
Rezolution @ File Format Auto Scale @
250m* v GeoTIFF v ¥ Yes

Snapshot Attributes

image Dimensions: 2182px x 2276px

Estimated File Size: Small

JU# 3.7 Auleinldluntsmygadeyauniiasey
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a a’g =l' 1 =
3.3.017ATITANUNINANEBA1TBY
nsvvaumsiitdlumsyhdymiiavlavihnsuismsdinsieideyasendu 2 dwu fe
a ¢ a ! a al ! a r&' a ao a '
LAwssvinsidsunlasvosiiufidilenusuianaine 2. iasesiiuigunlniidadinngleyes
U a Y o a e da o Al X A &) ' 174
Tngludaud 1 hvinnsnisimssiiunddelagyinisdeudvesiiuioendu 9 dulagld
ol
MW rasql MY
a o 4 dg a :
3.3.1 AnnsimsivasunuasvasnundileUszinnene
Mn1sas1e Collection Vidmsumsiivgnveseyanidoddviinisiiasisy uagrinns
a (9. dl' &’ o a0 o x
mmswuagaLwaLLsJnﬂizmmmwuwaaﬂlﬂuamqqmmqmmmm NDVI (Normalized
Difference Vegetation Index) #9vi1n15uvsoanla 9 Usslanlawd19daniuanuive
EVALUATING THE NORMALIZED DIFFERENCE VEGETATION INDEX USING LANDSAT DATA
BY ENVI IN SALEM DISTRICT, TAMILNADU, INDIA [4] Wi9u13Un 17 In15uuacudaunyin

1 3/

a f&’ P ! aa s g [l ' I [l
N15ATIERNUTIIUARL U BN NUNLUDILGU LL'ﬁ%"ﬂﬂﬂaﬁJ‘UBl‘]aGﬂll?i'l\?L'lﬁ’lIﬂElLLUﬂLUU 4 99

1
a

flo Liflou unsiau e flwapn 24feuwwiey i fquisy 3.ifeunsgsau fie Aueey
g founannu s funau Inglundetiseslddoyaningy 3 3U uvihmameAedadiean
punaaedeuresgunlugaiifiue e linadndesnuaanndouliesiignlned
Humeussialul

U7 3.11 fedeguitldlunisiiasievinay insert 1 Collection Tu Jumeud 2

1 o

) a Y | Yo w 5 v o v v o a ¢ °
YUNDUN 1 : &3 Collection 1’3?{']145’Uﬂ'\ilﬂU‘qﬂ‘U@Q‘Uaﬁdaﬂ@a\ﬂ‘UVI’]ﬂ']i')l:ﬂi']’u’w AAYATEN
w1 rasql lagains Collection %o Landsat type \u RGB ssneluil

rasql -q "CREATE COLLECTION testGreen RGBSet" —-user rasadmin —passwd rasadmin
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v
U

Tupoudl 2 : s insert U7 3.11 Wi1lulu Collection #ldainald Aernds

rasql -q 'INSERT INTO testGreen VALUES decode($1) —file Desktop/green/test1.tiff --user
rasadmin —passwd rasadmin

& a ° a - peppe v ° PN P A Y
YUNDUN 3 : Vl'm'ﬁﬂ']i’lLﬂ'i']&’ﬁwuvmmlﬁnﬂ']ﬁlﬂ']ﬂ'] rasql Iﬂiﬁ’nﬂ']'3L1JaEJUﬂ‘UENWNV|LLaSaT]\1

<~ a

Roulvmsudsdoandu 9 Uszian Tagdadenngud 3.12 seluil

Table 3. Salem -NDVI Values and Cover type

S.No Cover type value
1 Water bodies -0.06 to -0.35
p) Barren areas and Rocksurface -0.35t00.078
3 Shrub and grass land 0.078 to 0.15
4 Moderate Green 0.15t00.22
5 Very Green Area 0.22 t0.0.28
6 Temperature and tropical forests 0.28 t0 0.45
% Dense Forests 0.45 t0 0.7

U 3.12 edildlunsuded

fdmlFlunisuuilssianvesitunoanidu 9 Ysenniidwelud

rasql -q 'SELECT encode (CASE
WHEN ( (m.green - (float)m.red) / (m.red + (fl
WHEN ( (m.green - (float)m.red) / (m.red + (fl
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > 0.28 THEN { 255c¢, 254c, 2c}
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > 0.22 THEN { Oc, 255¢, Oc}
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green)) > 0.15 THEN { 5¢, 253c, 255¢}
( (fl
( (

float)m.green) ) > 0.7 THEN { Oc, Oc, Oc}

(
(float)m.green) ) > 0.45 THEN { 132c, 1c, 4c}

WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > 0.078 THEN { Oc, 1c, 160c}
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > -0.35 THEN { 255¢, Oc, 228c}
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > -0.06 THEN { 255¢, 255¢, 255¢}
ELSE { 192¢, 192c, 192¢} END, "png") FROM testGreen m' —out file
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1NFI0I 1T ﬁw?’%’aﬁﬁmmﬁmeﬁ‘ﬁagaﬁﬂamn%’uﬁ%adn testGreen laguiA1
@ RGB anAmInmugmsA1Ine NDVI (Normalized Difference Vegetation Index) Tnevin
msuvadiu 9 nsdl de n3diA 1 fhen NDVI vesfinwalrudaneenuudld wnndt 0.7
Idourd RGB vesinwasudu M Red wihfu Oc M1 Green Wity Oc wazAn Blue
Wiy Oc nsdiit 2 d1en NDVI vesfinaluusuinesnuiudald snnndn 0.45 Tiudeuand
RGB vaafinLwatudiy A1 Red Wiy 132¢ A1 Green Wity 1c wazA Blue Wiy dc nsil
i 3 &1 NDVI vesiinwalnusuaneenuudald wnnd1 0.28 WiuBeuand RGB wes
Antgathudu A1 Red WU 255¢ A1 Green Winfu 254c wawen Blue Wiy 2¢ nsdlfl 4
&ren NDVI vasfinigalvudunneenaniudls snnndn 0.22 Ihudeusnd RGB wesiiniatiu
YU 1 Red WINAU Oc A Green Wiy 255¢ wagAn Blue Wiy Oc n3dift 5 dA1 NDVI
yosfinwalnusmnnseniwEld unnih 0.7 TudsuAa ReB vesfinwariudu f1 Red
WA 5c AN Green Winiu 253¢ wasAn Blue wirffu 255¢ n3difi 6 dAn NDVI vasfinioa
Tnuduaeenuudld wnnd 0.078 Tdasusd Ree vosfinwatiudu M Red Wi
Oc f1 Green Wiifu 1c wawAn Blue Wiy 160c nsdifi 7 e NDVI vesfiniwa i
ponIUAE 1nndn 0,35 TBeud1d RGB wesinaiiudu A Red wirfu 255¢
Green WU Oc wazA Blue Wiy 228c nsdift 8 d1A1 NDVI sesiinwwalnuiuinesn
wudld 1nnin 0.06 THabuAd RGB vosfinwatiudiu fr Red winfu 255¢ An Green
Wiy 255¢ wavAn Blue Wiy 255¢ nSdifl 9 d1A1 NDVI gesiinigaliuiiiniesnuiuda
Linsafunsdiinanudneliivadoudd RGB vesiinwarudy f1 Red wirdu 192¢ e
Green WU 192¢ wagan Blue Wiy 192¢ Inenadusiilizuanteendulvdussian png
Tnensnneiiviflawsiuilugunmilfesmsiassiesnidu 9 dwnudszanves
NuAlnouUsmuisves NDVI Tneénedemnanivise  EVALUATING THE NORMALIZED
DIFFERENCE VEGETATION INDEX USING LANDSAT DATA BY ENVI IN SALEM DISTRICT,
TAMILNADU, INDIA [4]
Sumord 4 - a1 Collection Bamsumaiiuynvesdeyadlivhimainseviduiany
Ussinvianldadislsludunenud 3 @8 Collection da countGreen type LU RGB) fe
Maq

rasql -q "CREATE COLLECTION countGreen RGBSet" --user rasadmin -—-passwd rasadmin

Susaudl 5 : vng insert Aty Collection countGreen filaasnaliludunaud 4

rasgl -q 'INSERT INTO countGreen VALUES decode($1)' file Desktop/tes_t1.tiff -user
rasadmin —passwd rasadmin
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> Dense Forests

Dense Forests

- Temperature and tropical forests

Very Green Area
Moderate Green
Shrub and grass land
Barren areas and Rock
Water bodies

> Water bodies

U7 3.13 fhednagunmitvhnsuenyseinneandu 9 dau
5 Al o v v [ a ¢ U &‘ a 1 ~ al s
Funeuis : nmdlduyiimsiensiidiemiiufiudasUssanlunmilvuaduiies
£ Y & ol fu ° Py a a
Wusvoagunmiiug Tagldnmw rasql viue 9 Ardsied wasthawdlauvinisiess
o = Y Bl § P i 3 ¢ ) ] )
Wemriiuiusazdssionlunmdivuaduiesidusvesguninug Inaldaiw rasgl 69

Zle o

'
a1

o n‘l ei & (3 J dld' 1 o 4 o
M 1 Mlunismledidusvasiiuininan NDVI uinnd 0.7 Taefviuals RasDaMan ¥
mMsudnuinwandlouir Red sufuanGreen wazAl Blue uwardAwindu 0 w11
Juiwesidusivesuvionun Inedsn 1 Iiswaluil

rasql -q 'SELECT encode( count_cells( m.red+m.green+m.blue = 0 )*100 / (floatX
2182* 2276), "csv") FROM countGreen m' —-out file

o @ < '3 X odidad ' ° % °
a2 Wlunisuilesi@uduoaiiuniiar NDVI 11nnh 0.45 Tagiuunls RasDaMan v
msfuwufinigaiiflen Green whiu 1 swninduiesidudvesguian lnadden 2
Teranaludl

rasql -q 'SELECT encode( count_cells( m.green = 1)*100 / (float)(2182 * 2276),
"csv") FROM countGreen m' --out file
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& 3 Tlunsmesidurivesiufiiiial NDVI unndn 0.28 Tneinviusli RasDaMan i1
nstusnaufinigaiian Red wiiu 255 vwnindufiesidusivesguvionun Tngdei 3
famaluil

rasql -g 'SELECT encode( count cells( m.red = 255 )*100 / (float)( 2182* 2276),
"csv") FROM countGreen m' —-out file

M 4 Telunrsmesidudveaiuingal NDVI 1nnnin 0.22 Tnefvunli RasDaMan v
mMsTuTIuIuRnaniiloulan Red 520 UAGreen Wage Blue LaailAtviafiu 255 113l
Wufesidudvesguiiaonun laadds 4 Idwioluil

rasql -q 'SELECT encode( count_cells( m.red+m.green+m.blue = 255 )*100 /
(float) 2182* 2276), "csv") FROM countGreen m' —out file

o o a ¢ '3 X Adda ' o tY °
fdan 5 Tlunisuilesidudueaniuinial NDVI 11an31 0.15 Tnadanunls RasDaMan i1
mstusiuineaiifien Blue wirfu 255 snandufiesidusiveagurianun lneedait 5
fsanaludl

rasql -q 'SELECT encode( count cells( m.blue = 255 )*100 / (float)( 2182* 2276),
"csv") FROM countGreen m' -—-out file

mdaf 6 Telunsniasidudvasitunnia NDVI snandn 0.078 lagfmuali RasDaMan
wmstiusuauiineaiiian Blue vy 160 sinvanduiiwesidusivesgunamun Tnsdsi
6 fifsialuil

rasgl -g 'SELECT encode( count. cells( m.blue = 160 )*100 / (float)( 2182* 2276),
"csv") FROM countGreen m' —-out file

o o o « '3 X dddd i ' ° o

fdan 7 Tlunisulesidusveaiiunnian NDVI innni -0.35 Tauiiuunli RasDaMan
ymstudwufinaifian Blue whiy 288 awrinduiiesidusivasguiianun Tngas
7 fnaseludl

'
~

rasql -q 'SELECT encode( count_cells( m.blue = 228 )*100 / (float)( 2182* 2276),
"csv") FROM countGreen m' —-out file
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i 8 Tlunisnlesifudveaiiuifiiial NDVI 11nnd -0.06 Wneinvuay RasDaMan
yMnsiuTnuRnwaniilewia Red s2ufUANGreen waga Blue WaEANMNAY 765 1111
(e e | ¢ Qe > o w a awv g
Tluiesidusivasguviavan lnefds 8 ddswieludl

rasql -q 'SELECT encode( count_cells( m.red+m.green+m.blue = 765 )*100 /
(float)( 2182* 2276), "csv") FROM countGreen m' —-out file

o a al ¢ ¢ & el s % | ° 1%

mdan 9 Telunisulesidusveaiiunnian NDVI taanin -0.06 laarwunli RasDaMan
dmstusauineadian Red vty 192 wudnduiiesidusivesgunimun Ingmdsi
9 fasaluil

rasql -q 'SELECT encode( count_cells( m.red = 192)*100 / (float) 2182* 2276),
"csv") FROM countGreen m' --out file

$uit 7 . wdmnldds o mdvhaduudrerlihituiiuiaseiadoumduivefifusives
sUamusay U vinsdanquussteyalaedanguanuszezianvessy Ingimsuuseenidy
4 ngu muilFeSueldfuuuudnhdvewsasguiioglunguiieifuniinismaneioas
IFnadwénu Uil 3.14
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A

setl

avg

set2

avg

set3

avg

set4

avg

2015

@1(1)
11.17159
10.86949
6.529296
9.523458

0.909543

10.6958
2.151631
4.585658

4.3148
3.95642
5.400311
4.557177

13.78588
10.15291

171497
13.69616

ihena(2) wdas(3) e (4)

18.56702
13.51797

11.3861
14.49036

9.813939
12.72214
17.39661

13.3109

21.37367
27.67132
58.10476
35.71658

3178214
27.09112
22.73098
27.20141

15.5382
11.33938
11.31848
12.72972

10.53573

11.6703
18.55304
13.58636

20.5072
28.98048
23.75676
24.41481

26.04826
24.64385
19.8673
23.5198

7.870434
5.907859
5.787869
6.522054

5.16321
5.652132
9.496556
6.770632

10.21952

11.9674
5.090278
9.092399

9.721052
10.27042
8.429953
9.4/73808

#1(5)
13.61523
10.06582
9.654945

11.112

10.50658
/B8
18.42157

12.8913

17.6027
15.26973
4.92021
12.60055

10.97852
14.99118
12.54879

12.8395

ddu(6) wauw(7)

23.38393 9.734382
22.34463 25.86063
18.20416 37.1183
21.31091 24.23777

18.45743 44.60204
19.03405 30.47941
20.70518 13.27477
19.39889 29.45207

16.96914 8.995432
10.07339 2.079685
2.483513 0.187667
9.842014 3.754261

6.450806 1.127434
10.98106 1.779095
15.20704 3.955011
10.87964  2.28718

2113(8)

o oo o oo oo oo o o

oo o0

tn(9)

sum

0.119104 99.99988
0.101103| 99.99999

0.000846

100

0.073684 99.99995

0.011518 99.99999

0.000423
0.000644
0.004195

0.017538
0.001571
0.047501
0.022203

100
100
100

100
100
100
100

0.105895 99.99999
0.09035 99.99999

0.111231

100

0.102492 99.99999

8 .csv
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labels

> Dense Forests

Dense Forests

Temperature and tropical forests
Very Green Area

Moderate Green

Shrub and grass land

Barren areas and Rocksurface

> Water bodies

JUN 3.15 Yayaidiou unsiau fia Jureu

labels

> Dense Forests

Dense Forests

Temperature and tropical forests
Very Green Area

Moderate Green

Shrub and grass land

Barren areas and Rocksurface

> Water bodies

2015
9.523458
14.49036
1272972
6.522054

11112
21,31091
24.23777
0.073684

2015
4.585658
13.3109
13.58636
6.770633
12,8913
19.39889
29.45207
0.004195

2016
12:05331
12.50864
12.74023
6.408292
10.61928
18.86842
26.73094
0.070892

2016
4.441664
9413273

9.12267
4.539827
8.638046
18.57487
45,25417
0.015485

2017
8.520753
15.426
15.08746
6.830813
11.30919
17.83016
24.90413
0.091505

2017
1.314826
3§.1997
17.378
8.371041
15.66598
21.64204
20.41419
0.014223

JU7 3.16 Yeyaiou wwiau fv Iguieu

labels

> Dense Forests

Dense Forests

Temperature and tropical forests
Very Green Area

Moderate Green

Shrub and grass land

Barren areas and Rocksurface

> Water bodies

U7 3.17 dJeyaiiou nsn

Y

labels

> Dense Forests

Dense Forests

Temperature and tropical forests
Very Green Area

Moderate Green

Shrub and grass land

Barren areas and Rocksurface

> Water bodies

JUT 3.18 Teyaliiou Aatau s Suaiau

v

2015
4.557177
35.71658
24.41481
9.092399
12.60055
9.842014
3.754261
0.022203

2015
13.69616
27.20141

23.5198
9.473808
12.8395
10.87964
2.28718
0.102492

9

2016
7.98189/2
36.87709
27.15669
9.972926
11.24933
5.908558
0.867015
0.016424

2016
18.09071
35.05955
22.93055
6.728897

7.8505
6.846909
2.368201
0.124682

2017
20.13421
30.08965
20.77505
11.06535
13.66298
4.082626
0.144462
0.045662

Aufia fugey

2017
9.972227
31.69277
21.11303
7.062397
11.06386
13.73025
5.217349

0.14812

2018
3.855324
17.11768
14.84334

6.6996
11.39976
19.35823
26.63281
0.093256

2018
5.254118
18.75147
18.35659

8.24607
13.37912
15.65935
20.30244

0.05085

2018
14.94875
35.19318
20.59885
7.796764
11.60301
8.993903
0.814951
0.050608

2018
25.89341
34.58632
19.31754
5.527591
6.474687
6.207932
1.864532
0:127991

19
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3.3.2 Jnmeviuiigulnigedinisusye

losanameeinamifien Terra wuud 7-2-1 wfimsssyituiiitnisuniniinenis
Hndudurisannaduudnaiifiulwitesfuinesninuasuansiafmegadung alums
Innesidoyadoninisaine Collection Ldmiunnfugmesdeyaiivodivinnisiiaseyt
wagin s mideyaiiousngadussesnanamuazihamiiliinisulauds idh
TWsunsuitefuasumisasign aosign Tnarhnslisssigunimdlunansdaam Tay
vinndiduiumisvegulifusstiidaluusassuiflndifvaty
Humoudl 1 : a¥w Collection Tdmiunaiiugavesdayaiiviedldvhmsiianei fed
21 rasql

rasgl -q "CREATE COLLECTION testGreen RGBSet" —user rasadmin —-passwd rasadmin

a$13 Collection ¥o Landsat type 10U RGB

uPaud 2 : N5 insert MUty Collection Mlaasiald

2ee

rasgl -q 'INSERT INTO testGreen VALUES decode($1) —file Desktop/green/testl. tiff —-
user rasadmin --passwd rasadmin

JUT 3.19 fedrgunmiildiiaseiiuidue
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Fumeudl 3 : Wendufiovimswdeudsunmliduluaasaamdeulaldials Tnevhms
mlanesiuengaduniesnaingunmm 9nguit 3.20 Tnstwundevluiiosindudli
floamsuaziUasuand RGB vesiinialuduiiugaduadsifiadidu Red winfu 255 Green
Winfiu 100 wag Blue winiu 100 Inglinadnrioonundulg .csv ngldn1w rasql anu
Fdsiuieluil

rasql -g 'SELECT encode( CASE WHEN m.green > 100 THEN {255¢,255¢,255c¢}
WHEN m.blue >100 THEN {255c¢,255¢,255¢}
WHEN m.red > 200 THEN {255¢, 100c, 100c}
ELSE {255¢,255¢,255¢} END , "csv") FROM testRed m' —-out file

A 3,

O @)
@

JUT 3.20 sUamianIzgnauadiLenaen

A B C B, (E F 6 J4H 1

1 [{"255 255|255 255 2 255 255 2.255 255 2,255 255 2255 255 2255 255 2,255 255 2 255 255
2

JUN 3.21 WA .csv Tuansddvesgunmdiag

Fumoudl a : 93Ul 22 - 25 MnsEBUTUSUNIURIE Microsoft Visual Studio Tun1s
MumAarign assigavesyaduns Tagluusasgaasthlnd csv Aldludrsdiunnsims
Ainnsiidiundvesyadunsiiveneenuinseiuiidin asAgauazassiigaivinlusiu
Tusunsu Tasmavhausumesdusunsufidaialuiie lufuusnagviimssulig  csv uaesi
msfaesomne £, 1, ), (), ¢, » senlvarnduideyadivhnisdaugauiluldluese
wérwinismdumisvesdeya ewndeyald csv fildan Rasbaman Wudeyaiduuuy
1 fAFedeninrsAuauminfeyatuduvesiunisfinmalalae Tu 1 finwass
Uszneusedeya 9 f Sefesihmmiiwmimesinarmsme 9 viedndeyaseniluya

Inaudazyaavidudeyavesudasiiniga aanluitnismaiiuns i vasdeyalnenisia
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fumisvasyndeyaumnsfismiuneveanin uagvinmsmisumisi j vesfeya launis
ihsumisvesadoyaummsionauisa i wweanm ewngaduas 1 gauszneudae
warefinadafesihmiumisiisuueenuudreginfuinmsiede flewsdhuwmisinaes
duns anduiAnadsvesgadunsiidunldunieudydilaserdideniiinseiu
fuisasign uazasfgafivnlvg uasnadwsiliosuansoannuguil 3.26

UM 3.23 e .csv uanadndvasgunindung
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(sumlong(k + 1, j] == @ &% sumlong[k, 1 !

, avglongitude, avglatitude);

SU 3.24 T csv Auansandvosgummding

P v ga v ° ° : a a
5111 3.26 madnsHlaINNSAUIMMIULRERgALALaDIAYR
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3.4shdeyaienziuninduunvuesn

nszurumsildluntsuansmadnmsiiuunsueiniuliviinisuanmadnsvasnis
Aeswinuiiiiduguuilidonsiige Inedenlniddeyanadniannnisiasziqaduniy
Wsunsuiielmifleusudsutoyalulwdudrfoyalunsmlasdeuna washnmsadensin
Tnefnualiuny x 1Wuraesign uavunu y iudashygn uaruaninadwiveanis
WisuiisuruaesiuiiurasUssiandensmuidneviinisadredadon 4 fudenas
Frananfe Lifeu unsiaw & fuan 2 Weuwwioy G fquigu 3.4feunsysiau fis
fugneu difeunatau §1 Suneu ieldenuansdeyarewasiitdensenidunsii Tneidle
iBondsudraziinindenlndvedeyaiiidenidrfulusunsuudiinisairensining
fvsliunu x Hudssanvesiiui uazunu y 1ulivedoya
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uNN 4

HAN153EHazN15aAUI8HE

9nmsldusyuugIudoya RasDalvian Wu31 RasDaMan @1m1303LATIidoya
sUnmmlnansléiend RGB veudasfinauinisiinsest ilianunsaldau RasDaMan
fuguniwlanatedseian Wy JPEG , TIFF, TIF uag PNG Wusu RasDaMan 2¢%11n1S
Snmeidayalneldnim rasql Tngasannsavinmsdaudsdeyaiftedoniamzdniitoins
uansenidugunimundiu wievhmswdsuamdvestoyaunsdnlmduddlmiidmunies
Tngasunavimannsituinmudoulviidmuald Weswin RasDaman insiasie
Hoynuinyadoyaiitoulifinmey fufunadnsileonniuaziinnugndeuasuiugina
nusmvesgndayafililuinn it Tasezuanmadmidulidsunm vielnd.csv

ludmesnsinnisimswisunamediuiididearuinuiin asiiged 14 F 19
waransfgadl 99 §1 104 vadlul a.m. 2015 §e¥ a.r. 2018 Werhdeyaiiinswildu
wansraoonduns i mun Uiamesiuiididen wwduimaunnlutiaieunsn greufls
eousuney uarariivTindesadudafounniauafouiiguiou Ssaeandosiuanin
p1mAvesTsmalned fivagidvlaldaludiwarsl uarludisfulesuiuds uavanu
wmiuvesituiiddetinisanadlurasda e 2015 fdaa 2016 uafimmmuuuifiaann
flugasdiaa. 2017 felia.m. 2018 Muguil 4.1 - 44 Fawareansdsuuvateaiiui
aemndasiudoyaaniiulesivesyalduunasiatisiiseyiiludaed a.d. 2015 fsda.e. 2016
fUsnafuiitnlifuuoumens Junn nAnawazengueen anas waslulutaad ..
2017 Seda.a. 2018 fSunuiuivalifiuty

Dashboard January - March

}

A a e A ] P \ A 2 a
sU 4.1 wansimsresifinuitul a.a. 2015 fa A.A. 2019 Pradteusnsiau fis fuay

Denise Forests  Tempersture tropical forests  Very Green Ares Moderate Greer Shrub ned grass land Barren arens 203 Rocksusiace

U7 4.2 nan1slasesiniuilud A 2015 fa A, 2019 Fradleuuwigu 8 diquigu
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o a & e o~ a2 ' - )
SUT 4.4 nansiasziidilull e 2015 89 a.A. 2019 Faadiounmian §a Sunau

wagludhurasmsinsgihuinadaluiiuiivesgulnigusyed uinaasigad
6 §9-8.5 LagaosAgadl 110 i1 1125 Mngadunsiildainmsiiasviveinaiien Terra
(v 7-2-1) Tmuiderhdeyaiiieneilduansadunsiigudaziifinve sgaduns
flnddssfuunngdunamast saudioifnaiuenivufuuiuioTudamuiingsiu
Ustnmeagailueind luussinmdulaiife Fudugliiidmeenegludagiu augud 4.6
uanaliiiiuin RasDaman ansnsaviimsdiassvideyalaaie

Red poibt type

JUT 4.5 nsvluansitfinvesyndung



TH
, Google
Google DigitalGlobe CNES / Airbus  ndav :

UM 4.6 nMwgiuilviaesd

7°32'20°S 110°26'46'E

2,855

100%
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Ui 5

a3UNan1538UazUala UL

5.1 @5Unan13iY

nnsidanusyuugIuteya RasDaMan Tunsiinssituiiaesdini amsauls
msasunasentd 3 dwlaun

dudl 1 mslanyinisiisuntasesituiilud a.a. 2015 8e7 a0 2018 WU
Gunwesiuiididen asiluinlutafeuningirufafeusunie uazasiidesatluriaiiou
unmnufuieufiquiou Seaeandeiuggnisvesemalne WAEATIIMLILLUTE ST
Weniinsanas Fseeandesiudoyanenuaaumsaiinlfilnennivlesvesyaisduunns
iadosiissyinlutaed a.a. 2015 dla.A. 2016 [5] fisunaiiuAivildanas uarlulugied
agl. 2017 fedn.A. 2018 [6] fivBanaituildifudu

dauit 2 mydmseinusnalafuiuiivosguiliiigweyedlngiiasesiann gad
unstunuirfitavesgaduasiilndidsstuanngdunamansd dloiifathsieutuunud
Budwseiuuinuvesgalniannd lulssmaduladdedudugifismasmeylullsgdu

duil 3 nsldnussuugudeya RasDaMan wWuin RasDaMan anu1saivasizviteya
sUnmdssiansaneinniweld Tnensldana RGB vpsusiasiniauinIsins1es vin
Tfenansnldaiu RasDaMan fugnmldvanaussian wu JPEG , TIFF, TIF Uag PNG (lusu
RasDaMan 9zvitmsiiasivideyalngliniv rasql Iaeasanansavnnisiauusdeyalasien
zdILiiFeInTs uantemegUamUEI WievhnswasumEvedoyaunsenlfdy
dlmifiimuniesld uashiesesituinudoulaiidvuald Tnoredwsileonunasiirnugn
Kowazusiugnunmnmesypdeyailiinmsinsied Tavasuansnadnsidulidguam
vsolnd.csv uansliifiudn RasDaMan anansavimsdiansideyalsads

5.2 dalduauug

lunshndasruugiudoya RasDaMan mingUsenanaRAM) vasrauiainesnas
fwhemnusunnni 8 68 uarlufuneumsinmsideyaludud 1.0sdinssiifuiius
avUssianivunduiivedifusivesgunin esan RasDaMan vimsiasesifeyaaindrd
vowsasfiniga maidenyndeyaililunisitnmsimsidendoyaiifinguuaiiosiian uay
meienesideyaduiuiiesionhyadeyaunhmsmanaieiieannnuiinnainvesdoya
Titieniign tumeumstiasisideyaludnd 2 wsziingaduasvasnmaisainanidies
mavdndienIsiassiinguienuuiy wwdmaliiadoudursafianidenldlunis

¢

Taaranusounnseiiduanduansaslianunsasinisla
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t@NE19971394

The RasDaMan Approach to Multidimensional Database Management

[1 werAN1eU 2561]

Large-Scale, Standards-Based Earth Observation Imagery and Web Mapping
Services

[1 weFANeU 2561]

Towards Scalable Ad-Hoc Climate Anomalies Search

[1 weAdIN8Y 2561]

Evalating The Normalized Difference Vegetation Index Using Landsat Data By
Envi In Salem District, Tamilnadu,India

[1 weFRNeu 2561]

sreauanumsalunlilng 2558-2559 Kulesiveyaiitduuasiatios
AuAuann: https:/Avww.seub.or.th/document/aamunsaiinlilve/snaeu
aonumsaiUlid-a/

[24 weAdn8Y 2561]

srenuanumsaitiliilng 2559-2560 Hulesiveayailsdumnsiatios
Aufuann: https://www.seub.or.th/document/aniumsaidnldine/seanu
anumsniUnli-5/

[24 weFANeU 2561]
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AARNUIN N

v
ANaN15AANS VirtualBox wagseuufjuanis Ubuntu
n.1 MmsmaiivanuazAnaaiusunsa VirtualBox
n.1.1 Sumsumsaniivan
1.) Busiunnnsitudulest https://www.virtualbox.org/wiki/Downloads

(] Orecle VM Virtuelbox X : o o x

€ a8 vinualbox.org e DPuo o8 & & QO

Welcome to VirtualBox.org!

VirtualBox 15 a powerful x86 and product for P as well as home use. Not only 15 News Flash
About VirtyalBox an extremely.feature nch, high pnrfnmunco praduct for enterprise customers, it is.akso the only
% it professional solution that s freely available a5 Open Soutce Software under the terms of the GNU General Public . !mnmnw 20th, 2016
el License (GPL) version 2. See "About VirtualDex® for an introduction, o;‘:a‘:':;:_f;{‘l;’:::‘::'f‘”
-y Prasently, VirtualBox runs on Widows, Liut, Matmtosh, and Solaris hosts and supplerts a large number of guest e, gl topidpiec
Documentation operating systems including but not fmiited to windows (NT 4.0, 2000, XP, Server 2003, Vista, Windows 7, Windows B, fregressicns. See the Changelog for
o ol Windows 10}, DOS/Windows 3.x, Linux (2.4, 2.6, 3.x and 4 x), Solans and OpenSolans, 05/2, and OpenBSD. details.
End-ugst dgp mnuemxm 2nd, 2016
Teciibcatlflocs VirtualBox 15 bemng actively developed with frequent | leleases and has an ever growing kst of features, supported We're hiring!
guest operating systems and platfo it runs on 8 effort backed by a dedicated company! Looking lw a n-n chalienge? Ve re
Contnbute everyone is encouraged to contrbure whis Oracie ensures the procuct always meets professional quabty cntena ',a-“;c_m;wﬁf‘i ::ﬁf:::
Community o 1 PN’ N 75 B, » (23 suly 12th, 2016
VirtualBox 5.1 m'
Many enhancements a
ent&iradtmore in the
announcement,
More information...

v . e e g
& Downloads =Cracie VM Vi, % ) N A f*m'*’-.f“,‘; %
€0 @ e viatboxongf bica Cijc f® =

Download VirtualBox

Here, you will find links fo VirtualBox binanes and its source code.

About

Screenshots VirtualBox binaries

Dowriands By downioading, You agree ki the terms and conditions of the respective licensa,
Documantation

* VirtualBox 5.1.12 platform packages. The bnanes are released under the terms of the GPL version 2
End-user docs ©

05 X/ "psts
Juchca doce © Linux distnbutions
Contribute © -+ Solaris hosts
Community « VirtualBox 5.1.12 Oracle VM VirtualBox Extension Pack - All supported platforms

Support for USB 2.0 and USB 3.0 devices, VirtualBox RDP, disk encryption, NvMe and PXE boot for Intel cards. See this chapter from the User Manual
for an introduction to this Extension Pack.

The Extension Pack binaries are released under the VirtualBox Personal Use and Evaluation License (PUEL).

Please install the extension pack with the same version as your instalied version of VirtuaiBox:

If you are using 5.0.30, piease d the pack ~ here.

. 5.1.12 Kit (SDK) Al

See the changelog for what has changed.

You micht want to comoare the SHA256 checksums or the MDS checksums to verify the intecrity of downloaded packages. The SHA256 checksums should

U7 n.2 mihasuany packager
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3.) Walwa VirtualBox-Win.exe A@in Next
ﬁi Oracle VM VirtualBox 5.1.12 Setup x

Welcome to the Oracle VM
Virtual8ox 5.1.12 Setup
Wizard

The Setup Wizard will install Oracle ¥M VirtualBox 5.1.12 on
your computer, Click Next to continue or Cancel to exit the
Setup Wizard

Version 5.1.12 Next > Cancel

JU# n.3 mihveuanin1sadlusingy

) WJumsudeinaeiinisadia Network Interfaces 1ia (o VirtualBox Host-
Only Network) TL31A@n Yes

ﬁvj Cracle VM VirtuziBox 3.1.12 X

Warning:
Network Interfaces

Installing the Oracde VM VirtusBox 5.1, 12 Networking
feature will reset your network connection and temporanty
disconnect you from the netwark,

Proceed with nstallation now?

Version 5.1.12 ‘ E | Mo

JUT n.4 mhasuanan1saslusunsy




5.) nAYY Install

i) Oracle VM VirtualBox 5.1.12 Setup

Ready to Install
The Setup Wizard is ready to begn the Custom installaton,

Click Install to begin the installation, If you want to review or change any of your
nstallation settings, dick Back. Chck Cancel to exit the wizard.

Version 5.1.12 < Back E@] Cancel

UM 0.5 mhvsuanin1siandlusinsy

6.) NAYU Yes

¥ User Account Control X

Do you want to allow this app to install software on

your PC?

“mm=  Programname  Oracle VM VirtualBox 5.1.12r112440
' Verified publisher; Oracle Corporation
File ongin: Hard drive on this computer

Show details ;Ryvu [ s

Chenge when these notifications appear

JUT .6 mveuansnsaslusunsy
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7. ¥1n13 install device wwlaenatu Install

ﬁl Oracle VM VirtuzlBox 5.1.12 Setup

[E= Windows Security

Would you like to install this device software?

Name: Oracle Corporation Universal Serial Bus ...
< publisher. Oracle Corporation

[ Always trust software from “Oracle Corporation”. £ {51"!535"‘)‘ Don't Install

@ You should only install driver software from publishers you trust. How ¢
which dévice software is safe to install?

an | decide

Version 5.1.12

SUT n.7 Mi19ouanINIARcL device

8.) AU Finish

Oracle VM VirtualBox 5.1.12
installation is complete.

%i Click the Finish button to exit the Setup Wizard,

[istart Orace VM VirtualBox 5. 1.12 after instaliation

Version 5.1.12

]

< Back @ Cane

U7 n.8 wihvsuansaslusunsuasoauysal
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!’j Oracle VM VirtualBox amanns

Wi efae  dhmmda

i’&@@@

a9 mseeEn  Wio

ubuntu newl

f& tuinli

{' (

4

et

?}‘

Welcome to VirtualBox!

The left part of this window lists all virtual machines and virtual
machine groups on your computer.

The right part of this window represents a set of tools which are
currently opened (or can be opened) for the currently chosen
machine. For a list of currently available tools check the
corresponding menu at the right side of the main tool bar located
at the top of the window. This list will be extended with new tools

in future releases.

You can press the F1 key to get instant help, or visit
www.virtualbox.org for more information and latest news.

9.) AndslusuNIuTIaRNAIDIRBNAINDSAlDUISES LA

o

Machine Tools

35

B

Global Tools

suandua

storage devices).

Tool to observe virtual machine (VM) details. Reflects groups of properties for the
currently chosen VM and alfows basic operations on certain properties (like the machine

aunlzioa

Tool to control virtual machine (VM) snapshots. Reflects snapshots created for the

currently selected VM and allows snapshot operations like create, remove, restore v
P 2 3 T, ° < a £e
UM N.9 RUNIDUEMINTATNIUIUNITUIADUATOINDNNILADILANDY
v a v o Y a d a wa
10.) wdalalusunsuainuurdnasianiauimustessuudfinns
ik ? j J
W {f&% @ :9 . ¥ | L i -
nseaer T Mad‘sme Tools _ Global Tools
it aenoTnamedu P A
& winty
Hauaysyuuljudnis ol
nsnnmamiawaacmmunumnasﬁmuuﬁﬁuumam Bre
u.n..mm i UUFIE MRty
nawnmmammrﬁia’wmnmaimm\umuammmmiunm
VirtualBox pted
e tools
Za: |ubuntu |
Phegalinux - o W 8 3 EagC
T e |
ps of properties for the ‘: {
properties (like the machine = }
[ oo = o created for the =
{Bladeriu sl reate, remove, restore @J l v

3
L]

U

i

.10 tNYakanIsazdunnsas19lUsunNINd 1889
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11.) AMRUATRIATEI Ram dmsuiiayldnuuuinioaaiion lngatsuaud

gnifentiidudusitues os Mis1denly wiaudafadn Next

~’J

G @ 9.

@51 mEeee1 Mo By
~  adwnostamwdu
7 ubuntu newl

T dwinti

2UAVRINUIBAUAN

\@anmAuaImiea N (wsu)
miofhunludfdasnmsimuatbinasmauuniin

wnvanhuawNEMwuniéia 1024 MB
) e
4 MB 16384 MB

i

& .

Machine Tools  Global Tools

~

al
are
ated
tools
ps of properties for the E"x

properties (like the machine e,
Fagshots created for the =

eate, remove, restore ol v

‘l.]ﬁ .11 ¥N2BUARINITAINUANUIIAIINT

v o % chadnlpdah o \ I3 ) ] X N v Jn &
12.) ‘LV]Laaﬂ ai’]\‘la’l‘iﬂﬂﬂﬂmuau‘vuu’ﬂmj ANUUAANEITN aum?aﬂq\ju%S

& & ° @ ’Y P '
Wunsidendmsvasiuasoalnd)

"! ‘

Y

JN

w’% ilz? PP r %
5w msde Ve B
B = ubuntu newl —  arwnoinasodu
J 2% Twintd
asaaan

mA&aIns qmmuﬁnmuEﬁmnﬂnmuau'hmunasumuuﬁtm
nmmmsna%w‘lvlams‘nﬁﬂdmﬂauﬁum’luu
EantignnnunnBanniauiaiaollansusiainas

“ﬁﬂﬂmﬂa\’n'lin'l“\lFlﬂﬂ\J\n’lﬂ“NﬂT\u'ﬁU'D “ﬂ']'\“
aauannsatuueauilud Buudsdnsdiuanssamdsann
nastnawiriugnafeiunum

PuInTaIEsRasATLuRInGS 10.00 GB
O idauruiadaiaion

@ miumsadaiadouduntn

O Wrdsdadrnaiouifiagusy

ubuntu newl.vdi (1n@, 252.07 GB)

w50 anidn |

il -
..Machine Tools | Global Tools
~
2l
are
bted
tools
ps of properties for the E
properties (like the machine :
| Japshots created for the =
mmoesre (ol | v

UM .12 nihaeuanin1saseesndan
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13) TWden VDI (VirtualBox Disk Image) AueAan Next

0]
‘ L
% @ Po. | 2 - I .
50 msdedy Ve By atueRRariaton Machine Tools  Global Tools
ubuntu newl o
2 tuintd s R <
Sl Alauadlvassadan %
3 Tu:au'qanm‘xnuaa‘lﬂﬁﬁn}mﬁaann'lﬂﬁmiums'néuHﬁmiauﬁazniuﬂuuﬂ\m
| mnaarhidasn s divaisuALaridnsuaimalaiudn
| auaunsnldaildineidosdvuudas
|
| (@ vDI(VirtualBox Disk Image)
(7 VHD (Virtual Hard Disk) @
() VMDK (Virtual Machine Disk) e ]
| roperties for the “tr
] rties (like the machine &
|
|
| s created for the =l
el
! ‘h!un;_in‘m)m(g oAEn femove, rezior rj >
| )

a '3

UM .13 wthasuaninsUssianveeninfan

14) Bonnsosnisadsléildiasadueinfanialion lneuwusi
o . o 'Y v & 4 N ¢ o o " A
\#on Dynamically allocated(@nasswuuwain) WunisliileNensanarvuiaioman whi

ninnariadeuseinsld Tdddvessninfadiaeivesiivwmainiuionq Inalitiunnag
gegnilsiimmualy @glutunsutinly)

9 O Vi Ao f
i oy wia y) X G
P AT A4
e IR BT 3 2 X
59 miseeen Ve By &~ FFareRRadiaiou aiacinegodiil Global Toals

1 ubuntu newl 1

1§ i) fatufinuuansaadAase
TsmdaniIvldgsadainasmavandasumouunamnums g
(Fnassuumain) Wiamsailaeldnagoe (1naom)

aéndadiiiaassuuuwaia
M gt i - "
arldfunuaieaaAmunruasanRuineums T (uds e
Pl ;
fsryld) uetiusrlisruuaslnodaTudbulifufin et

Widzndafand auranei aatdnamntunisaiuuusin
! wsifinvihaulasni

@ Inassunumain

[@ETRLERE s
roperties for the gxi
rties (like the machine =

Is created for the

| [ | proece: . & -

JUT n.14 wihveuaniTgasiden
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15.) Aviundelndfazldinasniussaia uasmMuunslnuIueg
W8 Mnulvvinissvuavuisensafadialiouavasiaasnaasng

7
= 2 X g
* @ P ¥ - & o il
WoonEeeA W ~  afumdaRarialou Machine Tools | Global Tools
~
ubuntu newl
fS s figouazauiauaslva
TsailauaWadmiumdadafirdaunaswiumisilunrasiug
wiardanlarauramasiiadanivawasdudmiumsaseina
ubuntu & A
@anuwnavidnasmamdadadimudueingug
mnailgnldwaiAnmunauastayainastauuiiuaraunsafuinasluasa
fafla
] 1000 GB
4.00 MB 2.0078B b
roperties for the i
Irties (like the machine |
Is created for the {
emove, Lﬁm v

‘Uﬁ n.15 BivpuansnIsiden Path VI?]uLﬂ‘UI‘UiLLﬂillLLﬂu‘UU']ﬂ‘U?J\ﬂWﬁ

16.) n3eaaitoudilariinisadield aniulisiedndeniasenaitouniasaly
uaIRANTIYNEY

N¥ Oracle VM VirtualBox #usams

Wa wias damda

A g vy - -

@ msdadn |’1: " Machine Toals Global Tools

)
E ubuntu new1 | Welcome to VirtualBox!
i

£ mwinly
The left part of this window lists all virtual machines and virtua!

machine groups on your computer.

@ ubuntu
J ® ta ! The right part of this window represents a set of tools which are
currently opened (or can be opened) for the currently chosen
machine. For a list of currently available tools check the
corresponding menu at the right side of the main tool bar located
at the top of the window. This list will be extended with new tools
in future releases.

! You can press the F1 key to get instant help, or visit
4+ wwrvirtualbox.org for more information and latest newss.

Swanidun

Tool to observe virtual machine (VM) details. Reflects groups of properties for the
currently chosen VM and allows basic operations on certain properties (like the machine
storage devices).

awnlHan

Tool to control virtual machine (VM) snapshots. Reflects snapshots created for the =
currently selected VM and allows snapshot operations like create, remove, restore M v

U7l n.16 niluansmsfindaniesreuiinesiailouauysal



17.) \@9n installing 91n#ivin1sa1iulvan ubuntu

¥a

HonAaAAmMIUENNATTINH

TWsaidanvidaaldadabariiaiounialasiaalafassnis
afadadunsvionuesanadanirtasimivasnn

AafmsiiuaaAnansaEuMsin L2 AauTILe a1

u.a:iszuu:J:jﬁ:‘wmsﬁc]mi'aamsﬁ-nmm'(unas’mmmniuu
INAMUEINSAEAGIRAUT
dafaranfinaananlesilaiioulaudntudtfanuiaain
fasmannyin
winuannsofausuaantdLautamnaudaInNsTna e
uiadnsal

2|

s

ubuntu-18.04.1-deskiop-amded_2.is0 (1.82 GB) ~

I

By, W@ I3 rgton

JUT n.17 wih9euanansAnnIstuuIiRns

18) donn1wwazeanilefou fAnds Ubuntu

= Install

Welcome

Try Ubuntu instalf Ubuptu
Esperanto
Euskara

Yo 1y Ubuntu without making any changes to your compiter, directlyfrom this €D
Frangais ‘ouan iy Ubunty ut mak 0 Lomputes ectly fro

oxily ady, vou caninstall Ubunatu slongside (or instead of ) your current operat!
t take too long.

FOPP el @Blreucy

JUT n.18 nihRsuanINaenMY
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19.) Andisrenawdsiiediuaiawas uaginn media 8uq naduAiiunide

install

Installation type

u instalation
ent. i aliows taking $napshots and easie: partiticn resizin

BT @@ Frercy

UM N.19 MAouanIN1IRARISYUY

20.) faAleuian

S u e &

Install

Where are you?

BRoF @D Ejrecr

U7 n.20 MT1R0UARINTIASATIULIAT



21.) sl Uunun

install

Keyboard layout

Choose your keyboard layout
English (Ghana)

Engl
English (

Detéct Keyboard Layout

Continue

O e @0 @ Erecr

UM N.21 MINRBUARINTIAIAINIEN

22.) dagld

Install

Who are you?

Yourpame: | brb

YoUr computer’s name: | brb-VicttialBox

The name it uses when it talks to oth
kat
Choose 3 password:
confirm y sword
Loginautomatically

© Requiremypassword t

Encrypt o

BO/P a0 @bl

U7 n.22 vihveuanan IRl
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23) dlefinsaieuSosiasiivtimanuun nasyn

Mo &

@ Installation Complete

b nstalfation’s complete. You need torestait the computer in order to use the
new installation,

@OFF 1w Hrorcs

U7 1.23 MN9BUARINITAAIANY S
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ANANUIN U
ALDN15AARY Visual Studio

v

11 mima‘lﬂ‘waﬂLtasﬁﬂc?l”’aiﬂmﬂiu Visual Studio
2.1.1 fumsun1sanaifivan
1) Busuanmsidnduled https:/visualstudio.microsoft.com/
2) 1&on User Installer #igfaanis

Visual Studio

~ Best-in-class tools for any developer

Visual Studio IDE Visual Studio Code Azure DevOps Visual Studio App Center

Uil 9.1 niasuanssen1sanilvan Visual Studio

9.1.2 TunauNITARRALUSENSY Visual Studio
1) Bunshnsalaenisilalng exe Aldvinismiulnaniuin

gy x&;,;:@

Visual Studio

To learn more about privacy, see the Microsoft Privacy Statement.

By continuing, you agree to the License Terms.

U7 9.2 wihvsuanan1sialid
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v

2) nA Continue URBNING wavvin1sdien Install @ufdioansid

uu.«w andngmwv\l with €
€ based

Q Fraraipcets s atanstyteal application’
v; w;«n Pl Contrerumdats 5
) e Wyt 78,

= e ofEC § TS W
Visual Studio

Products,

Instalied

W) Visual Studic Sammunity 2017

Kadalig Ths e tegrstion e TeRBens
b - :

xM aof U Ao Blncected Faources

Cancel

Available

«} visual Studio Professional 2047
d Fuotesscn devaispen 1OUET3NT 161 < e toa gl

4] visual Studio Enterprise
,

Mic

Uicense terme | Reteats notes

trgtall etait

Summary
~ Desktop development with
<udnd

]
oo
.
]
/]

£ £ -8 x
Welcome!
Vg r¥ite yos el el hone your shiby
Mm:::h-dbmn S
»MDW" ok ow
Learn

et re i 1 deveiop:
ik o eve ope s ha
.ua m o, 864 Samnle coe

W 4mpu N

il Yo extensions 1o 849 suppont
B e bt b ok
products snd senvees. ang fne-lune your
peiooniicg

@ Need somie heip?

Chack ot st Mictasoft Develope:
Comminty whert developers provede
feedasi sedd armers 16 many comenon
probéemms.

Shet i freem Mizrosoft ot Vieussl Shucho
Support

!
5
§

L1380 |

JUT 2.4 wihuaninsaillvan



4) fipvin1sanulvaniiaiasauwd) narI1 Launch

Visual Studio

UM 0.5 milugnainisnailuaadiiadan

5.) Fandnulaveunaina Start Visual Studio

X
Visual Studio B

Start with a familiar environment
Development Settings: 3§éq5ral : B
Choose your color theme

o Blye _ Dark = Ligh;

1§ Visual Studio 1. 14) visus! Swdio
l——- i
You can always change these settings later.

U7 v.6 niuanansdendlusunsy
6.) 39duNIa Visual Studio
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ANANUIN A
sjﬁams?mé’fe Anaconda

a.1 msafivasuaziasslusinsu Anaconda
A.1.1 Fupoun1saiiivan
1) Buguannsituiuled https://www.anaconda.com/distribution/
2.) denanulvannestudmiuszuuuiRnig Windows

() ANACONDA

High-Performance Distribution Package Management Pertal to Data Science

Easily 105talh 1000+ data science Mahage packages, dependenacs Uncoverinsight your data and
PACKUES and environiments with Londa Credle imeroclive visuaizolions

52 Windows @ macos N A inor

U a1 wihailvanlusinsu Anaconda
3) ﬂaﬂﬁﬂu Download (Python 3.6 version)

"Anaconhda 5.01 For Windows Installer

Python 3.6 version ’ Python 2.7 version’
& Download & Download
64-Bit Graphice! Installer{513 MB3) 64-B1t Graphica! installer (500 M3)
32-Brt Graphica! Installer (420 MB) 32-Bnt Graphical Installer (403 MB)

UM .2 vihasuanan1saaillvanlusunsy version Python 3.6 version

4.) sturdardnliananilvanufiofngy Anaconda



5.) AANTIYN Next

O Anaconda3 5.0.1 (64-bit) Setup — X

Welcome to Anaconda3 5.0.1
(64-bit) Setup

Setup will quide you through the installation of Anaconda3

=D 5.0.1 (64-bit).

ANACONDA Itis recommended that you close all other applications

before starting Setup. This wil make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

=\

U £.3 198UaRINTIAARY Anaconda

6.) ﬂ?ﬂﬂﬁﬂll | Agree

D Anaconda3 5.0.1 (64-bit) Setup — X
License Agreement
.3 ANACCNDA Please review the license terms before instaling Anaconda3 5.0.1
(64-bit).

Press Page Down to see the rest of the agreement.

Copyright 2015, Anaconda, Inc.
All rights reserved under the 3-clause BSD License:

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 5.0.1 (64-bit).

Anaconda, Inc,

e : e cde
|  <Back 1 Agree | Cancel f

Ul A.4 vihvsuanstonnas
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7.) \d8n Just Me (recommended)udanfinyu Next

D Anaconda3 5.0.1 (64-bit) Setup — X

Select Installation Type

. , ANACONDA Please select the type of installation you would like to perform for
Anaconda3 5.0.1 (64-bit).

Install for:

(®) Just Me (recommended)

() all Users (requires admin privileges)

JUM a5 mihveuanimsaslusinsy

8.) ﬂaﬂﬁﬂu Next

D Anaconda3 5.0.1 (64-bit) Setup — X

Choose Install Location
'.) ANACONDA  choose the folder in which to install Anaconda3 5.0. 1 (64-bit).

Setup will install Anaconda3 5.0.1 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

Space required: 2.4GB
Space available: 175.7GB

Anaconda, Inc.

Uil A.6 wihveuanaden Path faviiulusunsy
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Install

9.) \den Add Anaconda to my PATH environment variable 4&3n

D Anaconda3 5.0.1 (64-bit) Setup = X

Advanced Installation Options
'.J ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

=
Add Anaconda to my PATH environment variable
Not recommended. Instead, open Anaconda with the Windows Start o

menu and select "Anaconda (64-bit)”. This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

Register Anaconda as my default Python 3.6

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

| <Back | Cancel |

U7 .7 wheewaninsinAdusunsy

10.) s9aunnnsinmazias sy sal

0 Anaconda3 5.0.1 (64-bit) Setup —

Installing
:J ANACONDA  Pplease wait while Anaconda3 5.0. 1 (64-bit) is being installed.

Extract: python-3.6.3-h9e2ca53_1.tar.bz2

Graconda, Inc

< Back MNext = Cancel

sUT 7.8 MNOKARIENULNISAARAUSUATY

Y
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11.) diefnnuaiaanysaludlvinanUu Next

D Anaconda3 5.0.1 (64-bit) Setup —

_.) ANACONDA  setup was completed successfully.

Installation Complete

Completed

| Show de‘tails

R e

s back _ Cance

U7 7.9 niheauanan urnsAnRAlUSIASY

12.) Adndiv Finish

D Anaconda3 5.0.1 (64-bit) Setup —

Thanks for installing Anaconda3!

Anaconda is the most popular Python data science platform.

AN ACOND A Share your notebooks, packages, projects and environments

on Anaconda Cloud!

Learn more about Anaconda Cloud

Learn more about Anaconda Support

< Back . Cancel

3

U

ﬁ

A.10 wihesuansaslusunsuasoauysal
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13.) AutdandniUnlusunsy Anaconda
File Help

{D ANACONDA NAVIGATOR

A Home

Applications on base (root) v|  Channels Relresh

. Environments

N Learning - AW,
v.-:

- Community s
Qt.Console Spyder
» 3

ne figures, proper « on Development
syntax highlighting, En fulPython IDE with

ical Calltips, and mote Pl 3 ), Interackive testing

1ingand introspectionfeat tres

wltiline edi
Yorument ation multitine
qraph

Develoner Bloa

. gi——

v & 9 e ¢

JUT A.11 niiaeuandlusunsy
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AMARNUIN

v
AllANA95EU RasDaMan
2.1 fmsmainaanisindaszu RasDaMan
1) milvanunaing rasdaman 1u Ubuntu 18.04 fernds
wget -O - http://download.rasdaman.org/packages/rasdaman.gpg | sudo apt-key add

tiw@tiw-VirtualBox:~$ wget -0 - http://download.rasdaman.org/packages/rasdaman.gpg | sudo apt-key add
--2019-05-02 14:51:20-- http://download.rasdaman.org/packages/rasdaman.gpg

Resolving download.rasdaman.org (download.rasdaman.org)... 212.201.49.173

Connecting to download.rasdaman.org (download.rasdaman.org)|212.201.49.173|:80... connected.

HTTP request sent, awaiting response... 200 OK

Length: 1702 (1.7K)

Saving to: ‘STDOUT’

100%[
2019-05-02 14:51:20 (108 MB/s) - written to stdout [1702/1702]

oK
tiw@tiw-VirtualBox:~$ ]

JUM 1.1 Adsilglunisanalnanunaing rasdaman

2.) Add the rasdaman repository to apt. There are two types of packages

tiw@tiw-virtualBox:~$ echo "deb [arch=amd64] http://download.rasdaman.org/packages/deb bionic stable" \
> | sudo tee /etc/apt/sources.list.d/rasdaman.l

deb [arch=amd64] http://download.rasdaman.org/packages/deb bionic stable

tiw@tiw-virtualBox:~$

'
[

JUM 2.2 fdsiildiiufiiuuasunaing

3.) ¥i1N58UAR apt fefds —sudo apt-get update

tiw@tiw-VirtualBox:~$ sudo apt-get update
Hit:1 http://th.archive.ubuntu.com/ubuntu bionic InRelease
Hit:2 http://th.archive.ubuntu.com/ubuntu bionic-updates InRelease
Hit:3 http://th.archive.ubuntu.com/ubuntu bionic-backports InRelease
Hit:4 http://security.ubuntu.com/ubuntu bionic-security InRelease
5 http://download.rasdaman.org/packages/deb bionic InRelease [2,232 B]
Get:6 http://download.rasdaman.org/packages/deb bionic/stable amd64 Packages [616 B]
Fetched 2,848 B in 2s (1,642 B/s)
Reading package lists... Done
tiw@tiw-VirtualBox:~$

Getn

asnlglunseuing apt

€aNl
(=
=
Lo
w
30
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4.) ARR9IEUU rasdaman

$ sudo apt-get install rasdaman

s ntll be installe

1t-jre-headless dpkg-dev faker f ejavu-extra g++ g++-7 gec
L libalgorithm-m P i libarmadill
collections3-j

P dev libjpeg-turbo8-dey
5Q libnetcdf13 1 lib i .7.7 I\bﬁg\ pe i
-dev libpython-stdlib libpython2. t dev libpython2.7-minimal
-1 libtinfo-dev libtomcats tsan® libub
jre openjdk- - e pk i 5 sql postgresql-
python pyt - y de on - /pto python-bs4 pvtﬂar cffi-ba d pytho
python-gi python-html5lib python-idna python-ipaddress python-keyring python-keyrings.alt p - minimal pyth
python-secretstorage python-setuptools python-six python-webencodings python-wheel python-xdg python2.7 python2.7-dev python
uggested pa ges:
cpp-doc gcc-7-locales default-jre debian-keyring g++-multilib g++-7-multilib gcc-7-doc libstdc++6-7-dbg gcc-multilib autoconf
libgomp1-dbg libitmi-dbg libatomic1-dbg libasan4-dbg liblsan@-dbg libtsan®-dbg libubsane-dbg libcilkrts5-dbg libmpx2-dbg libq
libcommons-dbcp- java-doc libgeronimo-jta-1.1-spec-java libcurl4-doc libgnutls28-dev libidnil-dev libkrbs-dev libldap2-dev librtmp-
1ibhdf4-doc libhdfa-alt-dev hdf4-tools 1ibhdfs ¢ ncurses-doc ﬂL[L(r doc libmyodbc odbc-pestgresql tdsedbc unixodbc-bin ogd i
fonts-ipafont-mincho fonts-wqy-microhei | y i ea-8-plugin fonts-wgy-microheil fonts-wqy-zenhei postgresql-doc lo
python-crypto-doc python-cryptography-doc pyahon-cvyplogreph -vecto‘s python-dbus -dbg python-dbus-doc python-enum34-doc python-gi]
python-gdata python-keyczar python-1xml-dbg python-1xml-doc gfortran python-n python-numpy-dbg python-numpy-doc python-sec
sqlite3-doc isag tomcatS8-admin tomcat8-docs tomcat8-examples tomcat8-user
he following NEW packages will be installe
authbind build-essential ca-certificates-java default-jre-headle dpkg-dev fakeroot fonts-dejavu-extra g++ g++-7 Q(C gcc=
libalgor ithm-diff-perl libalgorithm-diff-xs-perl 1 ithm- e-perl libaprl libarmadillo8 libarpack2 1
libc-dev-bin l1ibc6-dev libcilkrtsS libcommons-collections3-java libcommons-dbcp-java libcommons-pool-java libcurla- Jnu(ls dev
libexpati-dev libfakercot libfreexl1l libfybad 1ib 7-dev libgdal-java libgdal2e libgeos-3 libgeos-c1vS libgeotiff2 libgfort
libhdf5-cpp-1008 1ibhdfS-dev libitml libjpeg-dev libjpeg-turbo8-d libjpeg8-dev libkmlbase1l libkmldom1 libkmlenginel liblapack3 14
libnetcdf-dev libnetcdf13 libodbc1 1i1bogdi3.2 libopenjp2-7 libpgtypes3 1lib dev libpng-teols libpqS libproji12 libpython-all-dev
libreadline-dev libspatialite7 libst -dev libsuperlu5 libsz2 libtcnative-1 libtinfo-dev libtomcatB8-java libtsand libubsano 1
mysql-common netcdf-bin odbcinst odbcinstidebi openjdk-11-jre adless openjd -jre openjdk-8-jre-headless pkg-config postgre
postgresql-common postgresql-contrib proj-bin proj-data python python-all python-all-dev python-asnicrypto python-bs4 python-cffi
python-dateutil python-dbus python-dev python-enum34 python-gdal python-gi pyth html51lib python-idna python-ipaddress pytho
pvthon-numov ovthon-oip pvthon-pio-whl pvthon-pka-resourc pvthon-secretstorage ovthon-setuntools pvthon-six ovthon-webencodinas

' '
o

JUN 1.4 MdanlElun1siinng 58UU rasdaman

tiw@tiw-VirtualBox:~$ source /etc/profile.d/rasdaman.sh
iw@tiw-Virt =5

'
o

Ut 1.5 Adsildlumsiiadnauisaldauun path laud

6.) WeiawnegeAsuiiu d1AsuavUsenaume collection ¥4 3 Ae

mr2 , rgb, mr

tiw@tiw-VirtualBox:~$S rasql -q 'select c from RAS_COLLEC NNAMES as c¢' --out string
rasql: rasdaman query tool v1.0, rasdaman 9.8.0.
Opening database RASBASE at localhost:7001... ok.
Executing retrieval query... ok.
Query result collection has 3 element(s):
Result object 1: mr2
Result object 2: rgb

Result object 3: mr
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MANUIN 3
alansldadslumsiasizvidayaniessuu RasDaMan

2.1 MAATEENUINANEBAINTBY
9.1.1 NMsasuLUaR NI TZIANGNY
1.) @519 Collection Lidmiumsiiugnvesteya

rasgl -q "CREATE COLLECTION testGreen RGBSet" —user rasadmin --passwd rasadmin

JU 9.1A1d5lun13a319 Collection

2.) 1115 insert winlUlu Collection

rasadmin —passwd rasadmin

rasgl -q 'INSERT INTO testGreen VALUES decode($1)' —file Desktop/green/test1 tiff --user

'
o

UM 2.2 Adslums insert Yaya

3) 1iinsmMsIeseiiundidennisniwn rasql lagvhmsivasudvasiui

wazaaidoulanisutsdeaniiu 9 Yssuan meddsdsieluil Inelagdnsdsangdil 4.3
Table 3. Salem —NDVI Values and Cover type

S No Cover type value
1 Water bodies -0.06 to -0.35
2 Barren areas and Rocksurface -0.35t0 0.078
3 Shrub and grass land 0.078 to 0.15
-+ Moderate Green 0.1510 0.22
5 Very Green Area 0.22 to 0.28
6 Temperature and tropical forests 0.28 to 0.45
7 Dense Forests 0.45t00.7

JU# 9.3 Arilglunisuued

rasql -q 'SELECT encode (CASE

WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > 0.7 THEN { Oc, Oc, Oc}
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > 0.45 THEN { 132¢, 1c, 4c}
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > 0.28 THEN { 255¢, 254c, 2¢}
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > 0.22 THEN { Oc, 255¢, Oc}
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > 0.15 THEN { 5¢, 253c, 255c}
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > 0.078 THEN { Oc, 1c, 160c}

(
(
(
(
(
WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > -0.35 THEN { 255c, Oc, 228c}

WHEN ( (m.green - (float)m.red) / (m.red + (float)m.green) ) > -0.06 THEN { 255¢, 255¢, 255¢}

ELSE { 192¢, 192¢, 192¢} END, "png") FROM testGreen m' —-out file
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v g ¥ o ) % 0 ¥ o a e a
4.) &34 Collection Lidmiunisiivgaveateyafildvimslinsizsiiiuiin
Usznnanlaasraliludunoud 3

rasql -q "CREATE COLLECTION countGreen RGBSet" --user rasadmin —-passwd rasadmin

5Uf 2.4 @519 Collection idwsunisifivyavasioys

5.) ¥ns insert Mwdn Uy Collection countGreen

rasql -q 'INSERT INTO countGreen VALUES decode(51)' —file Desktop/tes_t1.tiff —-user

rasadmin —-passwd rasadmin

U 9.5 M3 insert nmdlulu Collection

6) Wnmdlaunmsiwnzidioninuiksiasuseanlunmilauimdu
Adesiduivosgunniug Wngldniw rasql iavan 9 Adsdsi

1. rasql-q 'SELECT encode( count cells( m.red+m.green+m.blue = 0 )*100 /
(float)( 2182* 2276), "csv") FROM countGreen m' -—-out file

2. rasql -q 'SELECT encode( count cells( m.green = 1)*100 / (float)(2182 *
2276), "csv") FROM countGreen m' —out file

3. rasqgl-q 'SELECT encode( count cells( m.red = 255 )*100 / (float) 2182*
2276), "csv") FROM countGreen m' —out file

4. rasql -q 'SELECT encode( count_cells( m.red+m.green+m.blue = 255 )*100 /
(float)( 2182* 2276), "csv') FROM countGreen m' —-out file

5. rasgl -q 'SELECT encode( count_cells( m.blue = 255 )*100 / (float) 2182*
2276), "csv") FROM countGreen m' —out file

6. rasql -q 'SELECT encode( count_cells( m.blue = 160 )*100 / (float)( 2182*
2276), "csv") FROM countGreen m' —out file

7. rasqgl -q 'SELECT encode( count_cells( m.blue = 228 )*100 / (float)( 2182*
2276), "csv") FROM countGreen m' —out file

8. rasgl -q 'SELECT encode( count_cells( m.red+m.green+m.blue = 765 )*100 /
(float)( 2182* 2276), "csv") FROM countGreen m' -—-out file

9. rasqgl -q 'SELECT encode( count_cells( m.red = 192 )*100 / (float)( 2182*
2276), "csv") FROM countGreen m' —out file

' '
= °o

Uit 2.6 MdildlunisAneiidusivasgunm

v

o < § o

Y v o o v ¥ W oy v X oA a = & o ¢
7.) wdaanlgmds 9 Maiusdtglniiuiudesviinfivuinduiiesidud
ms¥anguuesfoyalaednnguausvasinatvesgy lasvimsuuseendu 4 ngu
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a !! P Ao a 1
9.1.2 Wpneiiuiguniniidaineyey
1.) @379 Collection Lidwmiunsifiugavesieya

rasql -g "CREATE COLLECTION testGreen RGBSet" —user rasadmin —passwd rasadmin

'
o o

JUN 2.7 Adslumsadne Collection

2.) vinns insert W1 lUlu Collection

rasgl -q 'INSERT INTO testGreen VALUES decode($1) -file Desktop/green/testl.tiff -user

rasadmin —passwd rasadmin

5U 2.8 A1aTlug insert Geya

3.) lidafiovhnsideudguawbidulunuussinmeululaadld Tagvi
nsNMsiasIEikengaduateanangunin

rasql -q 'SELECT encode( CASE WHEN m.green > 100 THEN {255¢,255¢,255¢}
WHEN m.blue >100 THEN {255¢,255¢,255¢}
WHEN m.red > 200 THEN {255¢c, 100c, 100c}
ELSE {255¢,255¢,255¢} END , "csv") FROM testRed m' —-out file

JU 2.9 fddlunmsiagudguam

4.) wdsanvhnsudasdauasuaninadnsoaniulie .csv iierwadnsi
Ifluvimsiummwamaazisn aesignvegaduadansilisulusunsumeMicrosoft
Visual Studio
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NAKUIN 0
ANEN T TUTUSUNTUAUINALAYNABIAYAVBIYAGLAS

2.1 Mmslisulusunsudiag Microsoft Visual Studio WieMuinazRgnasifgnvesgnaunsaIn

MNAEAIAY

[

UTl 2.1 Sudeyalid csv udvhnisindtydnwaleenaindeyaudimiunisesding

2.2 AMNMAIRSAYA aewmRgnveRasinivavesgnduna
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, avglongitude, avglatitude);

2N

Ul 2.4 mALRfevearAgnaedi A9

2aNl
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1.1 Mms@gulusunsumalusunsy Anaconda Tnglduoundintu spyder toai1ansivluana

HadnSveINuTFE 87

import dash_core_components as dcc

import dash_himl_components as html

import pandas as pd

import plotly.graph objs as go

import dash

import dash.dependencies

import dash

from dash.dependencies import Input, Output

da = pd.read_cswv( ' 'redpoint.csw’, low_memory=False)}

external stylesheets = [“https://codepen.ie/chriddyp/pen/bilwgP.css"]
app = dash.Dash{__name_ , external stylesheets=external_styleshests)

app.layout = html.Div([

html.Div([html.p({*-"; style={'text-align': ‘right'; "color't #FFF' 1)1,

himl.Div([
hmtml.piv([
himl.H4({'Select data', style={'text-align': 'center'}},
dcc.Graph(
id="1ife-exp-vs-gdp"’,
figure={
ot
go.scatter(
x=da[da[ 'result'] = 1i]['avg longituds'],
y=da[da[ ‘result'] = i]['avg latitude'],
mode="markens’,
opacity=2.7,
marker={
"SiZe) A5,
inel{iwidthls=0.5, /7 Colors’ ‘white"}
Is
name=1
} for iin da.result.unique()
]

2

layout':go. Layout(
xaxis={'type': 'log', “title': 'Longlitude’},
yaxis={'title': ‘tatitude"},
margin={"1': 4@, 'b"iva@,""{': 18, 'r': 18},
legend={"x"': 8, 'y': 1},
hovermode="closes
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html.Div([
html.H4( 'green area’, style={'text-align': 'center'}),
dcc.Dropdown(
id="my-dropdownl”®,
options=[
{'label’: "January - March’, 'value': 'g_ql'},
{"label’: "April - June’, 'value': 'g_q2'},
{"label’: "July - September’, ‘value': ‘g q3'},
{'label’: 'October - December', 'value': "g _g4'},

1s
value="g g1’

)
1
style={'width®: '3@%", "display': "inlime-bloek', 'margin-left’': '3%'}),

1),
html.Div([html.P( =", style={ text-align': "right®, 'color’: '#FFF'})]),
dcc.Graph(
id="example-graph',
figure={
*data’s [

1,
flayout': {

"“title': ‘Dashboard"
}

)
1)

@app.callback(Output( ' example-graph', "figure’),
[Input( 'my-dropdownl’, ‘value’)])
def update_graph(selected_dropdown_valuel):
gl = pd.read_csv('ql.csv’, low memory=False)

q2 = pd.read_csv('g2.csv’, low memory=False)

g3 = pd.read_csv('g3.csv’, low _memory=False)

q4 = pd.read_csv('g&.csv’, low memory=False)

if selected_dropdown_valuel == 'g ql":
dl = {'a"5)91[ ' 1abels'], %"y 3 q3] '2015°]; ‘type': ‘bar’, 'name': "2015'},
d2 = {'x' < qi['dabels 5y . “q1['20896°]5 "type': ‘bar’, ‘name’: "2016'},
d3 = { x"mgl[ 'labels'], 'y':.q¥['2017°], ‘type': ‘bar’, ‘name': '2017'},
da = { X mgl] " ToBETe=]," v g 2013°], "type': "bar’, "name’: "20187},
d = [di,d2,d3,d4]

elif selected_dropdown_valuel == 'g q2°':
di = {'x': q2['labels'], 'y': q2['2@015'], ‘type': ‘bar’, 'name’: '2815'},
d2 = {'x": q2['labels'], 'y': q2['2016°], “type': 'bar’, 'name’': '2616'},
d3 = {'x": q2['labels'], 'y': q2['2617"], "type': 'bar’, 'name’: "2017'},
d4 = {'x': q2['labels'], 'y": q2['2018"], “type': 'bar’', 'name’: '2818'},
d = [d1,d2,d3,d4]
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elif selected_dropdown_valuel == 'g g3':
dl = {'x": q3['labels’'], 'y': q3['2015"],
d2 = {’x": gq3[’labels’], "y": q3['2016"],
d3 = {'x’: q3['labels'}, 'y': gq3['2017'],
d4 = {'x": q3['labels’'], 'y': q3['2018'],
d = [d1,d2,d3,d4]

elif selected_dropdown_valuel == 'g g4':
di = {'x": q4["labels'], 'y': q4['2015'],
d2 = {'x": qa['labels'], 'y': q4['2016'],
d3 = {'x": q4['labels'], 'y': g4['2e17'],
d4 = {'x’: q4['labels’'], 'y': q4[’'2018'],
d = [di,d2,d3,d4]
return {

‘data’: d,

'layout’ 7 {
‘title': 'Dashboard:

1

I

¥
if _name_ == "_ main__ ":

app.run_server(debug = True)
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'2015'},
2016},
2017},
'2018'},

2015},
2016},
12017},
2018},





