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Introduction
Welcome to the Hands-on Introduction to the spatial feature of Oracle Big Data Spatial and Graph.

Time to Complete
Perform all parts — 182 Minutes
This lab has six parts:
1. Use Oracle Big Data Spatial and Graph Vector Console ( 18 mins)
2. Use Oracle Big Data Spatial and Graph Vector Command Line ( 20 mins)
3. Create Customized Jobs Using the Oracle Big Data Spatial and Graph Vector API (26 mins)
4. Use Oracle Big Data Spatial and Graph Raster Console ( 26 mins)
5. Use Oracle Big Data Spatial and Graph Raster Command Line ( 52 mins)
6. Create Customized Jobs Using the Oracle Big Data Spatial and Graph Raster API ( 35 mins)

The parts one and four are using the consoles to run and visualize results. Note that you can use the
vector console to visualize results created from the command line as well. In the parts two and five you
will be able to add more customization to your jobs by running them in the command line. Finally, parts
three and six walk you through the creation of Hadoop jobs using Java to generate customized results.

These parts can be completed in any order so if you are particularly interested in one of them, do that
one first in case you run out of time.

Let’s get started.

1. Install Big Data Lite from http://www.oracle.com/technetwork/database/bigdata-
appliance/oracle-bigdatalite-2104726.html

2. Copy Vector-HOL.zip and Raster-HOL.zip to the Big Data Lite Virtual Machine. You can do this
following the instructions of the tip Sharing folders between Big Data Lite and its host of the
Deployment Guide that can be found in the following link
http://www.oracle.com/technetwork/database/bigdata-appliance/bigdatalite-quickdeploy-430-

2844847 .pdf
3. Open the web browser Firefox by clicking the icon below.

?
g, Applications Places System @\\"—ﬁ i JH,

4. In Firefox go to Edit/Preferences and uncheck the Block pop-up windows checkbox.



http://www.oracle.com/technetwork/database/bigdata-appliance/oracle-bigdatalite-2104726.html
http://www.oracle.com/technetwork/database/bigdata-appliance/oracle-bigdatalite-2104726.html
http://www.oracle.com/technetwork/database/bigdata-appliance/bigdatalite-quickdeploy-430-2844847.pdf
http://www.oracle.com/technetwork/database/bigdata-appliance/bigdatalite-quickdeploy-430-2844847.pdf
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5. Open the terminal.

é‘, Applications Places System e Q;ﬂﬁ g ,,;En @

6. Unzip the file Vector-HOL.zip to the directory /opt/oracle/oracle-spatial-
graph/spatial/vector/HOL.

unzip Vector-HOL.zip -d /opt/oracle/oracle-spatial-
graph/spatial/vector/HOL

7. Unzip the file Raster-HOL.zip to the directory /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL.

unzip Raster-HOL.zip -d /opt/oracle/oracle-spatial-
graph/spatial/raster/

8. Start Jetty.
/home/oracle/scripts/install-jetty-bdsg.sh
cd /ul0l/oracle-spatial-graph/spatial/jetty
java -jar start.jar

Note: When starting jetty the warning below is expected and can be ignored:
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2360 [main] ERROR org.apache.hadoop.conf.Configuration - Failed to set setXIncludeAware(true) for parser oracle.xml.jaxp.J)XDocumentBuilderFa
ctory@ldfd5f51:java.lang.UnsupportedOperationException: setXIncludeAware is not supported on this JAXP implementation or earlier: class orac

le.xml.jaxp.JXDocumentBuilderFactory

java.lang.UnsupportedOperationException: setXIncludeAware is not supported on this JAXP implementation or earlier: class oracle.xml.jaxp.JXD

ocumentBuilderFactory
at javax.xml.parsers.DocumentBuilderFactory.setXIncludeAware(DocumentBuilderFactory.java:584)
at org.apache.hadoop.conf.Configuration.loadResource(Configuration.java:2433)
at org.apache.hadoop.conf.Configuration.loadResources(Configuration.java:2402)
at org.apache.hadoop.conf.Configuration.getProps(Configuration.java:2319)
at org.apache.hadoop.conf.Configuration.get(Configuration.java:895)
at org.apache.hadoop.conf.Configuration.getTrimmed(Configuration.java:945)
at org.apache.hadoop.conf.Configuration.getClass(Configuration.java:2106)
at org.apache.hadoop.fs.FileSystem.getFileSystemClass(FileSystem.java:2578)
at org.apache.hadoop.fs.FileSystem.createFileSystem(FileSystem.java:2591)
at org.apache.hadoop.fs.FileSystem.access$200(FileSystem.java:91)
at org.apache.hadoop.fs.FileSystem$Cache.getInternal(FileSystem.java:2630)
at org.apache.hadoop.fs.FileSystem$Cache.get(FileSystem.java:2612)
at org.apache.hadoop.fs.FileSystem.get(FileSystem.java:370)
at org.apache.hadoop.fs.FileSystem.get(FileSystem.java:169)
at oracle.spatial.imageserver.HadoopEngine.getFileSystem(HadoopEngine.java:355)
at oracle.spatial.imageserver.util.conf.ServerConfiguration.init(ServerConfiguration.java:609)
at oracle.spatial.imageserver.servlets.listeners.Context.contextInitialized(Context.java:48)

9. Create what will be our working directory in HDFS:
hadoop fs -mkdir /user/oracle/HOL

10. Now load the data that we will use during our examples into HDFS:
hadoop fs -put /opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/data/tweets.json /user/oracle/HOL/tweets.json

hadoop fs -put /opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/data/USA 201204 PCB3 PLY.dbf
/user/oracle/HOL/USA 2012Q4 PCB3 PLY.dbf

hadoop fs -put /opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/data/USA 201204 PCB3 PLY.shp
/user/oracle/HOL/USA 2012Q4 PCB3 PLY.shp

hadoop fs -put /opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/data/USA 2012Q4 PCB3 PLY.shx
/user/oracle/HOL/USA 2012Q4 PCB3 PLY.shx

Lab Part 1: Use Oracle Big Data Spatial and Graph Vector Console

Here is the first part of the lab where you will use the Vector Console to:

1) Create Spatial Index ( 5 mins)

2) Run a Categorization Job ( 4 mins)

3) Run a Binning Job ( 3 mins)

4) Run a Clustering Job ( 6 mins)

In this lab, the file /user/oracle/HOL/tweets.json will be used. This file is a GeoJSON file with sample
tweets. The tweets contain the geometry information, a location text, the number of followers and the
number of friends of the person that sent the tweet.

Note: For simplicity our examples won’t use the MVSuggest data enrichment service and won’t send
notification emails after job completions.



ORACLE

Oracle Big Data Spatial: Hands-on Lab BIG DATA APPLIANCE
Note: The API provides InputFormats and RecordinfoProvider implementation for the common formats
GeolJSON and ESRI Shapefiles. It is possible to use any Hadoop provided or customized InputFormat and
any customized RecordInfoProvider.

Step 1: Open the web browser Firefox by clicking the icon below.

.é}, Applications Places System @3’-" z Ao,

Note that if you need to open a new tab in Firefox click it

File Edit View History Bookmarks Tools Help

Oracle Big Data Lite - Ge... = @

file:///homejoracle/GettingStarted/StartHere.htmi

Create Spatial Index
The first task is to create an index on the file /user/oracle/HOL/tweets.json.

1. Open http://localhost:8045/spatialviewer/

2. Click Create Index | Create Index

3. Specify all the required details:

a.
b.

The index name: tweetslanuarylndex

Path of data to the index: Path of the file(s) to index in HDFS. For this example we set
hdfs.//bigdatalite.localdomain:8020/user/oracle/HOL/tweets.json

New index path: This is the job output path. For this example we set
hdfs://bigdatalite.localdomain:8020/user/oracle/HOL/tweetsIndex1

The SRID of the geometries used to build the index: 8307

The tolerance of the geometries used to build the index: The tolerance reflects the
distance that two points can be apart and still be considered the same (for example, to
accommodate rounding errors). For this example we set 0.5

If the geometries used to build the index are geodetic or not: Yes

Input Format class: The InputFormat class implementation used to read the input data.
For this example we set
oracle.spatial.hadoop.vector.geojson.mapred.GeoJsonlnputFormat

Record Info Provider class: The class that provides the spatial information. For this
example we set oracle.spatial.hadoop.vector.geojson.GeoJsonRecordInfoProvider.


http://localhost:8045/spatialviewer/

ORACLE

Oracle Big Data Spatial: Hands-on Lab BIG DATA APPLIANCE

New Index

* Index name: [tweetsjanuaryindex |
* Path of the data to index: [hdfs:,r‘,fbigdataIite.Iocaldomain:BDED,r‘user,l'oracle,t‘HOUtweets.json ]
* New index path: [hdfs:ﬂbigdatalite.locaIdomain:802D,I'user,r‘oracle,r‘HOUtweetslndex 1 ]
* SRID: (8307 |
* Tolerance: [0.5 ]
* Geodetic: |m|

JAR with user classes: ( |
* Input Format class: [oracIe.5patiaI.hadoop.vector.geoj5on.mapred.GeojsonlnputFormat ]
* Record Info Provider class: [oracIe.5patial.hadoop.vector.geoj5on.Geojsonﬂecordlnfovaider ]
Use MVSuggest? (No< |

MWSuggest Templates:

Outcome Motification email sent to: [

Create |
4. Click Create.

5. Open http://localhost:8088/cluster/apps in a new Firefox tab and wait until the job is completed
successfully (refresh with F5 to see the job updates).

application_1447093448238_0214 hdfs oracle spatial hadoop.vector.console job.CreatelndexJob MAPREDUCE roothdfs MonNov  Mon Nov FINISHED SUCCEEDED N/A N/A N/A
23 23

15:08:40  15:09:12
-0600 -0600
2015 2015

Run a Categorization Job

Before running this example create the sample index performing the task Create Spatial Index. In this
task we will categorize the tweets of the file /user/oracle/HOL/tweets.json by Countries and States
Provinces so that we know how many tweets have been sent by countries and by Provinces. For
example we will know that 736 have been sent from the United States and 47 from California.

1. Open http://localhost:8045/spatialviewer/

Categorization

2. Click on the section Categorization->Run Job. 'ViewRests
Select the With Index option and select the index tweetsJanuaryindex created in the Task Create

© with Index

Spatial Index. e et Jenuanynder]
4. Click the Select templates button.
5. Select as hierarchy 1 World Countries and as hierarchy 2 World State Provinces and click Save.

Select templates

Hierarchy 1: World Countries -
Hierarchy 2: World State Provinces
Hierarchy 3: Please Select +
Hierarchy 4:| Please Select

6. Specify the required fields:

History


http://localhost:8088/cluster/apps
http://localhost:8045/spatialviewer/
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a. Output path: The Hadoop job output path. For this example we set
hdfs://bigdatalite.localdomain:8020/user/oracle/HOL/catOutput

b. Result Name: Tweets January
New Job

® With Index

*Index:| tweets)anuarylndex ~|
O without Index

* Path of the data: |
JAR with user classes: I

* Input Format class: I

* Record Info Providercla.ss:l

Use MVSuggest? No ¢
* Templates: World Countries, World State Provinces
* Qutput path: [hdfs://bigdatalite.localdomain:8020/userjoracle/HOL/catOutput |
* Result name: [Tweets January |

Outcome Notification email sent to: ]

7. Click Create.

8. Open http://localhost:8088/cluster/apps in a new Firefox tab and wait until the job is
completed successfully (refresh with F5 to see the job updates).

application_1447093448238 0218 hdfs oracle.spatial.hadoop.vector.console.job.CreateHierarchicallob  MAPREDUCE  root.hdfs Mon Nov  Mon Nov FINISHED SUCCEEDED N/A

N/A N/A
Categorization
Run Job
9. Back in the console tab, click on the section Categorization->View Results.

Templates

USA Counties

USA States

World Cities

World Continents
World Countries

10. Click on the template World Countries, oridstate Provinces
11. Click on the result Tweets January.

Background World Countries - Tweets January (min: 1, max: 736)
None -

Result Color

Templates

USA Counties

USA States

World Cities

World Continents
World Countries
World State Provinces

Results @ @

sample
Tweets January

12. See the number of tweets in the United States moving the mouse cursor on it.

=
@


http://localhost:8088/cluster/apps
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13. Click the country United States.

Background World State Provinces - Tweets January (min: 1, max: 72)
None -

Result Color

Templates

USA Counties
USA States
World Cities
World Continents
World Countries

Results (3 @

sample
Tweets January

—
T
Caiifornia, ab
29

G

b

14. The view changes to show the number of tweets by World State Provinces. The focus is on the
states of the United States.

Run a Binning Job
Before to run this example create the sample index performing the Task Create Spatial Index. In this task
we will run a binning analysis on the tweets.

1. Open http://localhost:8045/spatialviewer/

2. Click on the section Binning->Run Job. | VewResutts

3. Select the With Index option and select the index tweetsJanuaryindex created in the task Create

@ With Index

Spatial Index. * e aseatsSanuaryinged=]
4. Change the binning grid minimum bounding rectangle (MBR). Set:

- Min.Xto -175

- Max. Xto 175

- Min.Yto-75

- Max.Yto 75

* Grid MBR:

Min X:-175 WMax X 175
Min Y. -75 Max Y. 75

5. Click the button [ to see the analysis area.



http://localhost:8045/spatialviewer/
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*Binning Shape:
@ Hexagon

= Cell Width E

@Redangleﬁce”wmm.
6. The binning shape will be hexagon and the width will be 5. *Cel Height
7. Let the thematic map as count. The count attribute means that each cell in the grid will contain

as information the number of tweets that are in it.

*Thematic attribute: count
8. Specify the required fields:
a. Output path: The Hadoop job output path. For this example we set
hdfs://bigdatalite.localdomain:8020/user/oracle/HOL/binningOutput
b. Result Name: Tweets January
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New Job

@ With Index

* Index:| tweets]anuaryindex -|
O without Index

* Path of the data:

* SRID:

*Tolerance:

JAR with user classes:

* Input Format class:

|
|
|
* Geodetic: I fes
|
|
|

* Record Info Provider class:

* Grid MBR:
Min X:[-175 | Max x:[175 ]
Min Y: [-75 | Maxv: 75 1=
* Binning Shape:
® Hexagon
* Cell Width: |5
ORectangle
*Cell Width: |
*Cell Height. |
*Thematic attribute: [count ]
* Qutput path: [hdfs://bigdatalite.localdomain:8020/user/joracle/HOL/binningOutput |
* Result name: [Tweets January |
Outcome Notification email sent to:[ ]

9. Click Preview and see the preview of the grid.

- ¥ ATy
2l 'k

(7
/ .‘.ﬂ s );Q*’g
(- RO

NENIg e e L Em 0,
W e G ', VoL

10. Click Create.
11. Open http://localhost:8088/cluster/apps in a new Firefox tab and wait until the job is completed
successfully.
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;
application_1447093448238_0219 hdfs oracle spatial hadoop vector console job CreateBinningJob MAPREDUCE root hdfs Mon Nov  Mon Nov FINISHED SUCCEEDED 1 1 1536 | His

23 23

17:30048  17:31:03

-0600 -0600

2015 2015
Binning
Run Job

12. Back in the console tab, click on the section Binning->View Results.
Note that the result Tweets January can take an extra minute to be created. Refresh the screen
with F5 after a minute.

13. Click on the result Tweets January.

Background
WordMap

Tweets January (min: 1, max: 34)
% ; <.

Result Color

Apply color to results

Results @ @

sample
Tweets January

infdliajn]
@eean

Sonoh
Pacifie
(Olclelalnk

14. See the number of tweets in each cell moving the mouse cursor on it.

Run a Clustering Job

In this task we will run a clustering analysis on the tweets. The K —means clustering method is used and
the number of clusters is 2. The K-means method is popular for clustering analysis in data mining. More
information about it can be found here https://en.wikipedia.org/wiki/K-means _clustering.

1. Open http://localhost:8045/spatialviewer/

Run Job
2. Click on the section Clustering->Run Job. | View Results
3. Specify all the required details:
a. Path of data: Provide the HDFS data path. For this example we set
hdfs://bigdatalite.localdomain:8020/user/oracle/HOL/tweets.json
b. The SRID of the geometries: 8307
c. The tolerance of the geometries: The tolerance reflects the distance that two points can
be apart and still be considered the same (for example, to accommodate rounding
errors). For this example we set 0.5
d. If the geometries are geodetic or not: Yes


https://en.wikipedia.org/wiki/K-means_clustering
http://localhost:8045/spatialviewer/
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e. Input Format class: The InputFormat class implementation used to read the input data.

For this example we set

oracle.spatial.hadoop.vector.geojson.mapred.GeoJsonlnputFormat.

f. Record Info Provider class: The class that will provide the spatial information. For this

example we set oracle.spatial.hadoop.vector.geojson.GeoJsonRecordinfoProvider.

g. Output path: The Hadoop job output path. For this example we set
hdfs://bigdatalite.localdomain:8020/user/oracle/HOL/clusteringOutput
h. Number of clusters: 2

i. Result Name: Tweets January

New Job

* Path of the data:

* SRID:

*Tolerance:

* Geodetic:

JAR with user classes:

* Input Format class:

* Record Info Provider class:
* Qutput path:

* Mumber of clusters:

* Result name:

[hdfs:,ff'bigdatalite.Iocaldomain:BD2D}user,foraclejHOMWEEts.json

(8307

[0.5

[Yes ¢ |

[

[0racIe.spatiaI.had00p.\.fector.geoj50n.mapred.GeojsunlnputFormat

[0racIe.spatial.hadoop.\.rector.geoj50n.GeojsonRecordlnfoProuider

[hdfs:,ff'bigdatalite.IocaIdomain:8020}user,foraclejHOL,r‘cIusteringOutput

2

[Tweets January

Outcome Motification email sent to: [

| Create |

4. Click Create.

5. Open http://localhost:8088/cluster/apps in a new Firefox tab and wait until the jobs are

completed successfully. Note that this analysis uses the K-Means algorithm and will run several

jobs (about 9 jobs).

application_1447093448238_ 0253 hdfs oracle spatial.hadoop.vector.console job.ClusterJob MAPREDUCE roothdfs Mon Nov  Mon Nov FINISHED SUCCEEDED N/A N/A N/A
23
18:00:31 18:00:55
-0600 -0600
2015 2015
application_1447093448238_0252 hdfs oracle.spatial.hadoop.vector.console. job.ClusterJob MAPREDUCE roothdfs Mon Nov  Mon Nov FINISHED SUCCEEDED NA N/A N/A
23 23
18:00:02 18:00:26
0600 -0600
2015 2015
application 1447093448238 0251 hdfs oracle.spatial.hadoop.vector.console.job.ClusterJob MAPREDUCE roothdfs Mon Nov  Mon Nov FINISHED SUCCEEDED NA N/A N/A
Clustering
Run Job

6. Back in the console tab, click on the section Clustering->View Results.
7. Click on the result Tweets January.

8. Select the checkbox Show clusters boundaries.


http://localhost:8088/cluster/apps
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Background Tweets January
World Map -

Show clusters boundaries
=

Results & @

sample
Tweets January

Seu a»
ADEGICE I ) " |

c b
Alusitialllila)

af

9. See the clusters centers - and boundaries. Clicking on a cluster will show the number of
tweets inside that cluster.

Lab Part 2: Use Oracle Big Data Spatial and Graph Vector Command Line
In the prior section we showed how to run jobs and display their results in the vector console. Now let’s
see how to run jobs from the command line. For simplicity the categorization job and binning job will
run without spatial index.

In this section we will use the command line to:

1) Create Spatial Index with GeoJSON file ( 2 mins)
2) Run a Categorization Job using a custom layer ( 8 mins)
3) Run a Binning Job using a custom RecordInfoProvider ( 7 mins)

You can find the additional classes used in those examples in the folder /opt/oracle/oracle-
spatial-graph/spatial/vector/HOL/java/src/

More examples can be found in the folder /opt/oracle/oracle-spatial-
graph/spatial/vector/examples.

Step 1: Open the terminal. (3 mins for the following steps)

,@ Applications Places System 0 @ @ .é,_ @
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Step 2: We will take advantage of the 1ibjars option in the hadoop jar command to make the API

needed JAR’s available to the map and reduce tasks. For that end, create an environment variable
named HADOOP LIB JARS that reference those jars by typing the following commands in the terminal:

export API LIB DIR=/opt/oracle/oracle-spatial-graph/spatial/vector/jlib

export HADOOP LIB JARS=SAPI LIB DIR/sdohadoop-
vector.Jjar, $API LIB DIR/sdoapi.jar,$API LIB DIR/sdoutl.jar,$API LIB DIR/ojdbc
8.jar

Step 3: Make these same JAR’s available to the client JVM, which is the JVM that’s created when you run
the hadoop jar command. For this to happen, you should set the HADOOP_CLASSPATH environment
variable containing the needed jars:

export HADOOP_CLASSPATH=$API_LIB_DIR/sdohadoop—
vector.jar:$API _LIB DIR/sdoapi.jar:$API LIB DIR/sdoutl.jar:$API LIB DIR/ojdbc
8.jar:$HADOOP_CLASSPATH

Note: Since our examples don’t use the MVSuggest data enrichment service we don’t need to include all
thejarsin /opt/oracle/oracle-spatial-graph/spatial/vector/jlib.

Note: The API provides InputFormats and RecordinfoProvider implementation for the common formats
GeolJSON and ESRI Shapefiles. It is possible to use any Hadoop provided or customized InputFormat and
any customized RecordInfoProvider.

Create Spatial Index with Geo]JSON file

This task creates a spatial index using the job
oracle.spatial.hadoop.vector.mapred.job.SpatialIndexing with the file
/user/oracle/HOL/tweets.json as input. The name of the new index is indexGeoJSON and the
metadata of the index will be located in the HDFS directory /user/oracle/HOL/indexMetadataDir.
The needed arguments of the job are:

e input : the location of the data to be indexed.

e output: the location of the resulting spatial index.

e inputFormat: the InputFormat class implementation used to read the input data.

e recordIinfoProvider: the RecordinfoProvider implementation used to extract information
from the records read by the InputFormat class.

e srid: the Spatial Reference System id of the spatial data

e geodetic: value that indicates whether the geometries are geodetic or not

e tolerance: double value which represents the tolerance used when performing spatial
operations (tolerance reflects the distance that two points can be apart and still be
considered the same (for example, to accommodate rounding errors))
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e indexName: the name of the index to be generated

e indexMetadataDir: the directory where the spatial index metadata will be stored in HDFS.
e overwritelndexMetadata: argument that indicates whether the index metadata can be
overwritten if an index with the same name already exists.

1. Typethe command in the terminal:
hadoop jar SAPI LIB DIR/sdohadoop-vector.jar
oracle.spatial.hadoop.vector.mapred.job.SpatialIndexing -libjars
SHADOOP LIB JARS input=/user/oracle/HOL/tweets.json
output=/user/oracle/HOL/indexGeoJSON
inputFormat=oracle.spatial.hadoop.vector.geojson.mapred.GeoJsonInputFor
mat
recordInfoProvider=oracle.spatial.hadoop.vector.geojson.GeoJsonRecordIn
foProvider srid=8307 geodetic=true tolerance=0.5 indexName=indexGeoJSON
indexMetadataDir=/user/oracle/HOL/indexMetadataDir
overwriteIndexMetadata=true

2. Once the job is finished, confirm that the index was created by opening up the Firefox browser
and going to the index HDFS location using this link:

http://localhost:50070/explorer.html#/user/oracle/HOL.

& localhost:50070/explorer.html#/user/oracle/HOL v Search

[ Most Visitedv  #lyHue [ IMoviePlex []Hadoopv [Z]Spatial and Graphv [S]BDD Apex FJORDS Lab [ !Solr Admin []SQL Pattern Matching [dCloudera Manager €3RStudio [~

Juserforacle/HOL

Permission owner Group Size Replication Block Size Name

-TW-T—T— oracle oracle 374.01 KB 1 64 MB USA_2012Q4_PCB3_PLY.dbf
-TW-r--r-- oracle oracle 18.62 MB 1 64 MB USA_2012Q4_PCB3_PLY.shp
-TW-T--—- oracle oracle 7.07 KB 1 64 MB USA_2012Q4_PCB3_PLY.shx
drwxr-xr-x hdfs oracle 0B 1] 0B binningOutput

drwxr-xr-x hdfs oracle 0B 0 0B catOutput

drwxr-xr-x hdfs oracle 0B ] 0B clusteringOutput
drwxr-xr-x oracle oracle 0B o 0B
drwxr-xr-x oracle oracle 0B V] k 0B ndexMetadataDir

-PW-T--T-- oracle oracle 1.11 MB 1 64 MB tweets.json

drwxr-xr-x hdfs oracle 0B 0 0B tweetsindexl

Run a Categorization Job using a custom layer

This task will categorize the tweets by countries and regions inside the eurozone. The APl doesn’t
provide the data sets of the countries in the eurozone so we have to provide them. The job used is
oracle.spatial.hadoop.vector.mapred.job.Categorization. The needed arguments of
the job are:


http://localhost:50070/explorer.html#/user/oracle/HOL
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e spatialOperation: the spatial operation to perform between the input data set and the

hierarchical data set. Allowed values are IsInside and Anylnteract

e input : the location of the input data in HDFS.

e output: the path where the results will be stored in HDFS

e inputFormat: the InputFormat class implementation used to read the input data.

e recordIinfoProvider: the RecordInfoProvider implementation used to extract information
from the records read by the InputFormat class.

e srid: the Spatial Reference System id of the spatial data

e geodetic: value that indicates whether the geometries are geodetic or not

e tolerance: double value which represents the tolerance used when performing spatial
operations (tolerance reflects the distance that two points can be apart and still be
considered the same (for example, to accommodate rounding errors))

e hierarchylnfo: the fully qualified name of a Hierarchylnfo implementation. It defines the
structure of the current hierarchy data. An implementation example is shown further in this
example.

e hierarchylndex: the HDFS path where the hierarchy data index will be placed. This index is
used by the job to avoid finding parent-children relationships each time is required.

e hierarchyDataPaths: a comma separated list of paths of the hierarchy data. The paths should
be sorted in ascending way by hierarchy level.

1. Before executing the job we have to create the HierarchyInfo class and make it available for

our job. In this example the class is already created and is contained in the jar
/opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/jlib/eurohierarchyinfo.jar.

The class fully qualified name is hol.EuroHierarchyInfo and the implementationis:

* Subclass of DynafdminHierarchyInfo that setups the hierarchy composed of the layers
* eurczone_countries and eurozone_provinces.

public class EurcHierarchyInfo extends DynaAdminHierarchyInfo {

public EurcHierarchyInfo(){

super();

addLevel(
1, //hierarchy level number
"eurozone_countries”, //hierarchy level name
*_id", //path to the 150N field used to associate entries of this level with their children.
null
JH

addLevel(
2, //hierarchy level number
"eurozone_provinces”, //hierarchy level name
null,
"properties.IS0" //path to the JSON field used to associate entries of this lewvel with their parent.

|H
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The class hol.EuroHierarchyInfo describes the hierarchy that will be used to categorize

the tweets data. The first hierarchy is the eurozone_countries and the second hierarchy is the
eurozone_provinces. Both files are in the folder /opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/data. In the file eurozone_countries.json each country has a
field _id that refers to the property ISO in the provinces records of the file
eurozone_provinces.json.

Example of record in the file eurozone_countries.json:

{"type":"Feature"," id":"FRA","geometry":{"type":"Polygon", "coord
inates":[[1.44136,42.60366,1.47851,42.65168,..,1.44136,42.60366]1}
,"properties”:{"Continent":"EU", "Name":"France","Alt Region":"EME
A", "Country Code":"FRA"},"label box":[-
1.12061,45.13915,6.02255,49.195911}

And example of a record representing a France province in eurozone_provinces.json:
{"type":"Feature"," id":"3023519","geometry":{"type":"Polygon","c
oordinates":[[9.19977,41.36465,9.25876,..,41.36465]]}, "properties"
:{"Country":"France","ISO":"FRA","State Province

Name":"Corse", "Country Code State Province

Name":"FRA Corse","Country Name State Province

Name":"France Corse"},"label box":[8.70974,42.08453,9.53075,42.54
7321}

By setting this information class the APl will know that any record of a France province is also a
record belonging to the France country without extra calculation. If those data are not provided
then the provinces that are spatially inside a country are considered a province of it.

2. The next step is to make the jar eurohierarchyinfo.jar available for Hadoop. To do that
we will add it to the environment variables HADOOP CLASSPATH and HADOOP LIB JARS
typing the following commands in the terminal:

export HADOOP CLASSPATH=/opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/jlib/eurohierarchyinfo.jar:SHADOOP CLASS
PATH

export HADOOP LIB JARS=/opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/jlib/eurohierarchyinfo.jar, SHADOOP LIB J
ARS

3. Now run the categorization job entering the following command in the terminal:
hadoop jar $API LIB DIR/sdohadoop-vector.jar
oracle.spatial.hadoop.vector.mapred.job.Categorization -libjars
$SHADOOP LIB JARS spatialOperation=IsInside
input=/user/oracle/HOL/tweets.json output=/user/oracle/HOL/catOutput
inputFormat=oracle.spatial.hadoop.vector.geojson.mapred.GeoJsonInputFor
mat
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recordInfoProvider=oracle.spatial.hadoop.vector.geojson.GeoJsonRecordIn
foProvider srid=8307 geodetic=true tolerance=0.5
hierarchyInfo=hol.EuroHierarchyInfo
hierarchyIndex=/user/oracle/HOL/hierarchyIndex
hierarchyDataPaths=file:///opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/data/eurozone countries.json,file:///opt/oracl
e/oracle-spatial-graph/spatial/vector/HOL/data/eurozone provinces.json
4. Once the job completes, the result has been saved in the HDFS folder

/user/oracle/HOL/catOutput. Let’s copy itlocally. Type the command
hadoop fs -get /user/oracle/HOL/catOutput/*.json
5. Type:
1s
Two files have been copied eurozone countries count.json and

eurozone_provinces_ count.json.

6. Review eurozone countries count.json with the command:

more eurozone countries count.json

oracle@bigdatalite:~

File Edit View Search Terminal Help

[oracle@bigdatalite ~]% more eurozone countries count.json
{"id":"AUT","result":7}
{"id":"BEL","result":7}
{"id":"CcYP","result":2}
{"id":"DEU","result":55}
{"id":"ESP","result":45}
{"id":"EST","result":4}
{"id":"FIN","result":16}
{"id":"FRA","result":59}
{"id":"GRC","result":24}
{"id":"IRL","result":12}
{"id":"ITA","result":47}
{"id":"LTU","result":4}
{"id":"LUX", "result":1}
{"id":"LVA","result":5}
{"id":"MLT","result":1}
{"id":"NLD","result":8}
{"id":"PRT","result":9}
{"id":"svK","result":7}
{"id":"SWN","result":2}

Each record id refers to the record in the eurozone_countries.json file, for example the result:
"id":"FRA","result":59}

Refers to the record in the file eurozone_countries.json:

{"type":"Feature"," id":"FRA","geometry":{"type":"Polygon", "coord
inates™:[[1.44136,42.60366,1.47851,42.65168,..,1.44136,42.60366]1]}
,"properties”:{"Continent":"EU", "Name":"France","Alt Region":"EME
A","Country Code":"FRA"},"label box":[-
1.12061,45.13915,6.02255,49.195911}

Meaning that 59 tweets have been sent from France.
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Run a Binning Job using a custom RecordInfoProvider

This task will run a binning analysis on the tweets. That is a query area will be split into cells that are the
bins, then each bin (cell) will contain the information of the average number of followers of the tweets
in the bin. To do this we will create a custom RecordInfoProvider that will return as extra field the
number of followers that is needed in this analysis. The job used is
oracle.spatial.hadoop.vector.mapred.job.Binning. The required arguments for this job
are:

e input : the location of the input data in HDFS.

e output: the path where the results will be stored in HDFS

e inputFormat: the InputFormat class implementation used to read the input data.

e recordInfoProvider: the RecordinfoProvider implementation used to extract information
from the records read by the InputFormat class.

e srid: the Spatial Reference System id of the spatial data

e geodetic: value that indicates whether the geometries are geodetic or not

e tolerance: double value which represents the tolerance used when performing spatial
operations (tolerance reflects the distance that two points can be apart and still be
considered the same (for example, to accommodate rounding errors))

e cellShape: the shape of the cells. It can be RECTANGLE or HEXAGON

e cellSize: the size of the cells in the format width,height

e gridMbr: the minimum and maximum dimension values for the grid in the form
minX,minY,maxX,maxyY

e aggrFields: a comma-separated list of field names that will be aggregated to the result.

7. Before executing the job we have to create the RecordInfoProvider class and make it

available for our job. In this example the class is already created and is contained in the jar
/opt/oracle/oracle-spatial-graph/spatial/vector/HOL/jlib/
tweetsrecordinfoprovider.jar.

The class fully qualified name is hol . TweetsRecordInfoProvider and the implementation
is:
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FET

* RecordInfoProvider implementation that parse a GeolSON text. Additicnally to provide geometry it adds
* the followers_count property to the extra fields list.

* 7

public class TweetsRecordInfoProvider implements RecordInfoProvider<LongWritable, Text:{
private ObjectMapper jsonMapper = null;
private JsonMode recordNode = null;

FET

* Creates a new instance

* 7

public TweetsRecordInfoProvider(){
/fcreate a unique json mapper to parse all the records
jsonMapper = new ObjectMapper();

@override
public void setCurrentRecord(LongWritable key, Text value) {
try{
/fparse the current walue
recordiiode = jsonMapper.readTree(value.toString()};
}catch(Exception ex){
ex.printStackTrace();
b

h

@override
public String getId() {
//returns the id of the record
return recordiode.get(”_id").getTextValue();

h

@override
public JGeometry getGeometry() {
//returns the geometry of the record
return JsonUtils.readGeometry(
recordiode. get("geometry™), //the GeoclSON geometry
2, //the dimensions of the geometry
8387 //the SRID of the geometry
/5
by
@override
public boolean getExtraFields(Map<String, String> extraFields) {
//Find the followers count
String followersCount = recordNode.get("properties”).get("followers_count").getValueAsText()};
//and add it to the extra fields that will be available when performing an analysis
extraFields.put("followers_count”, followersCount);

J/ireturn true since we added an extra field
return true;

b

The class hol . TweetsRecordInfoProvider provides the geometry of each record and adds
to the extra fields list the followers_count that will be use in the analysis.

Example of record in the file tweets.json:

{"type":"Feature"," id":"1","geometry":{"type":"Point", "coordinat
es":[121.31111,24.98889]}, "properties":{"followers count":82,"fri
ends count":120, "location":"Taiwan"}}
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8. The next step is to make the jar tweetsrecordinfoprovider.jar available for Hadoop. To
do that we will add it to the environment variables HADOOP CLASSPATH and
HADOOP LIB JARS typing the following commands in the terminal:

export HADOOP CLASSPATH=/opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/jlib/tweetsrecordinfoprovider.jar: $HADOO
P CLASSPATH

export HADOOP LIB JARS=/opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/Jjlib/tweetsrecordinfoprovider.jar, SHADOO
P LIB_ JARS

9. Now run the binning job entering the following command in the terminal:
hadoop jar SAPI LIB DIR/sdohadoop-vector.jar
oracle.spatial.hadoop.vector.mapred.job.Binning -libjars
$HADOOP LIB JARS input=/user/oracle/HOL/tweets.json
output=/user/oracle/HOL/binningOutput
inputFormat=oracle.spatial.hadoop.vector.geojson.mapred.GeoJsonIn
putFormat recordInfoProvider=hol.TweetsRecordInfoProvider
srid=8307 geodetic=true tolerance=0.5 cellShape=HEXAGON
cellSize=5 gridMbr=-175,-85,175,85 aggrFields=followers count

10. The result has been saved in the HDFS folder /user/oracle/HOL/binningOutput. Let’s
copy it locally. Type the command
hadoop fs -get /user/oracle/HOL/binningOutput/bin res

11. Type:
1s
The file bin res has been copied.

12. Review bin_res with the command:

more bin res

oracle@bigdatalite:~

File Edit View Search Terminal Help

[oracle@bigdatalite ~]$ more bin res (4]
{"count":1,"id":170, "geom" : {"type" : "Polygon", "coordinates":[[[187.5, -78.50480947
16],[106.25, -76.3397459622], [183.75, -76.3397459622] , [162.5, - 78.5048094716], [103.
75,-80.6698729811], [106.25, -80.6698729811] ,[107.5,-78.5048094716]]]} , "followers
count":38}

{"count":2,"id":186, "geom": {"type" : "Polygon", "coordinates":[[[167.5,-78.50480947
16],[166.25,-76.3397459622],[163.75,-76.3397459622],[162.5,-78.5048094716], [163.
75,-80.6698729811], [166.25, -80.6698729811],[167.5,-78.5048094716]11}, "followers_
count":98.5}

{"count":1,"id":270, "geom" : {"type" : "Polygon", "coordinates":[[[126.25,-76.3397459
622],[125,-74.1746824527],[122.5,-74.1746824527],[121.25,-76.3397459622],[122.5,
-78.5048094716], [125, -78.5048094716], [126.25, -76.3397459622] 11}, "followers_count
":47}

{"count":1,"id":281, "geom": {"type" : "Polygon", "coordinates": [[[167.5,-74.17468245
27],[166.25,-72.0096189432],[163.75,-72.0096189432],[162.5,-74.1746824527], [163.
75,-76.3397459622], [166.25,-76.3397459622], [167.5,-74.1746824527]]]}, "followers_|
count":46}

{"count":1,"id":308, "geom" : {"type":"Polygon", "coordinates":[[[-87.5,-69.84455543
38],[-88.75,-67.6794919243],[-91.25,-67.6794919243] ,[-92.5, -69.8445554338] ,[-91.
25,-72.0096189432], [-88.75,-72.0096189432], [-87.5,-69.8445554338]]]}, "followers_
count":79}

{"count":1,"id":352, "geom" : {"type" : "Polygon", "coordinates":[[[77.5, -69.844555433
8],[76.25,-67.6794919243],[73.75,-67.6794919243], [72.5, -69.B8445554338], [73.75,-7|=
2.0096189432], [76.25, -72.0096189432], [77.5, -69.8445554338] 1]}, "followers _count": v
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13.

14.

15.
16.

17.

18.

19.
20.

Each record contains an id, the number of tweets in the bin (count), the geometry (geom) of
the bin that is a HEXAGON and the average number of followers for the tweets inside the bin
(follower count), for example the result:

{"count":1,"id":444,"geom": {"type":"Polygon", "coordinates":[[[66.25, -
67.6794919243],[65,-65.5144284149],[62.5,-65.5144284149], [61.25, -
67.6794919243],[62.5,-69.8445554338], [65,-69.8445554338], [66.25,
67.6794919243]1]11},"followers count":98}

}

To see the result on the console open http://localhost:8045/spatialviewer/

Binning

Run Job

Click on the section Binning->View Results.

&
Click on the add result button & "***%%

Specify all the required details:
a. Name: Followers Average Tweets January
b. SRID: 8307
c. Geodetic: Yes
d. Thematic attribute: followers_count
e. Select the file bin_res

New Result

Mame: Followers Average Tweets January
SRID: 8307

Geodetic: Yes »

Thematic attribute: followers_count

File: Browse_ | bin_res
Save || Close

Click Save
When the message “Result has been added successfully” appears click Close.

Click on the refresh button ® Results 3@ |
Click on the result Followers Average Tweets January.


http://localhost:8045/spatialviewer/
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Background Followers Avel Tweets January (min: 3, max: 99}
WordMap  ~ i

::::

Result Color

Apply color to results

Results @ @ - . - ), [ o

Followers Average
Tweets January
sample

Tweets January

San Frang

Nlojrtihi
Atlaniie
Olcelaln]

Lab Part 3: Create Customized Jobs Using the Oracle Big Data Spatial and
Graph Vector API

So far we saw how to use the console features and some API included jobs. Now we will see how to
create our own jobs in java using the APl framework.

In this section we will:

1) Create aJob to Filter Spatial and Non Spatial Data (11 mins)
2) Create aJob to Calculate Polygons length using an ESRI Shapefile (8 mins)

For simplicity in the examples we won’t use any spatial index.

To learn how to filter with index and more about how to create jobs using the java API review the
examples in the folder /opt/oracle/oracle-spatial-graph/spatial/vector/examples.

You can find the additional classes used in those examples in the folder /opt/oracle/oracle-
spatial-graph/spatial/vector/HOL/java/src/

Step 1: Open JDeveloper by clicking the JDev icon in the upper Task Bar (7 minutes for the following
steps).

% Applications Places System . @ @ .;i. @ ;

Step 2: Select the role Studio Developer (All Features) and click OK.
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o Select Role x

i

Select the role that matches your requirements. You can also change
roles using the Raoles page in preferences,

Role:

() Customization Developer

Configures the product for customizing metadata.

-

(_) Database Developer

Includes only features for core database development.
Java Developer

Includes only features for core Java development.

-

() Java EE Developer

Includes only features for core Java EE development.

Alway s prompt for role selection on startup

| oK _” Cancel |

Step 2: Go to the Application menu and from the submenu list select New....
Step 3: Select Java Desktop Application and click OK

o New Gallery x
Q|
LCategories: Items: D ShowAll Descriptions

Java Desktop Application
Creates an application configured for building a generic Java application.
The newapplication will include a praject that is preconfigured to use Java,
Swing, and JavaBeans features.

Connections
--Deployment Descriptors
~-Deployment Profiles

~-Diagrams — k
ADF Fusion Web Application
- Java
AvEn [Z] Application from EAR File
~-Projects
ML [} Application Template
KML

Custom Application
[=+-Business Tier

~-ADF Business Compaonents
Contexts and Dependency Inje
Data Controls

—-EJB

- Security

-~ TopLink/]PA

~-Web Services

lient Tier
L ADF Desktop Integration
-~Extension Development

Help

Database Application
Extension Application
Java EE Web Application

UML Application

QK Cancel

Step 4: Set the Application Name to VectorApplication and click Next.
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Create Java Desktop Application - Step 1 of 4

Name your application
- Application Name:
e Application Name |
|
Project Name
)Tk Directory:
I |,fhome,foracle,fjdeveloper,fmymrkaectorApplication Erowse...
B Application Package Prefix:
Help Mext = Einish Cancel

Step 5: Set the project name to VectorTest and click Next.

Create Java Desktop Application - Step 2 of 4

Name your project

Project Name:

A
v Application Name

1 Directory:
Jel Project Name A
|
T Project |ava Settings Project Features:

|acIe.."jde\reIoperfmyworkf\-’ectorAppIicationf\-’ectorTest‘

Browse...

Java

The Java programming language is a simple object-oriented language designed to
meet the challenges of application development in the context of heterogeneous,
network-wide distributed environments.

Help

< Back Mext = Einish Cancel

Step 4: Set the default package to hol and click Finish.
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Create Java Desktop Application - Step 3 of 4

Configure Java settings

four new project starts with a default package, a source root directary, and an output

|."homeforacIe,fjdeveloper,fmvwork,f\-’ectorApplicatioanectorTestfsrc| Browse...

|n eforaclefjdeveloper/mywork/VectorApplication/VectorTest/classes | Browse...

Application Mame _
T directory.
Project Mame
/T\ . - Default Package:
T- Froject Java Settings Iﬁ
w  Build Tool
lava Source Path:
Qutput Directory:
Help < Back

Finish Cancel

File  Edit View Application Refactor Search Maviga

CHda 90 @~-0-~ il

Applications (
VectorAppIication - |-
| Projects B & F-E&E-

VectorTest

MNew ]
Edit Project Source Paths...
x Delete Project

@8 Find Project Files
Show Classpath
Show Overview

Deploy ]

Find Usages... Ctrl+Alt-U

+| Application ﬁEq Make VectorTest jpr Ctrl-F9
+ Recent Files B Rebuild VectorTest jpr Alt-F3

B> Run

VectorTest.jp * Debug

Refactor ]

Compare With ]
Replace With ]

Select the Libraries and Classpath option and click on Add JAR/Directory.
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Step 5: Right click on the VectorTest project in the Application Navigator and select Project Properties.

In the Add Archive/Directory window set the path to /opt/oracle/oracle-spatial-

graph/spatial/vector/jlib and select all the jar files in this folder. Click Open. Then in the same
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way add all the Hadoop jars located in /usr/1lib/hadoop/client. Now the project knows about the
required files for vector processing. Finally Click OK.

£ Project Properties - /home/oracle/jdeveloper/mywork/VectorApplication/VectorTest/V x

Q, search Libraries and Classpath

—
(]

- Project Source Paths O Use Custom Settings
[#- ADF Business Components
[#- ADF Model
..... ADE View lava SE Version:

[#- Ant Change...

[ Compiler
..... Dependencies Classpath Entries:

(3) Use Project Settings

----- Deployment
----- EJE Madule
----- Extension

Add Library...
Add JAR/Directory.. 9

----- Facelets Tag Libraries
----- Features
[+~ Javadoc

Remove

K0 ¢ 2 &

Help [5]8 Cancel

Step 6: Right click on the project and select Project Properties. In the emergent window select
Deployment option and click on Create Deployment Profile icon. Select JAR File as the Profile Type and
set vector_examples as the Deployment Profile Name, click OK to Finish.

) Project Properties - /home/oracle/jdeveloper/mywork/VectorApplication/VectorTest/Vi x

Q. Search

[#-- Project Source Paths
[ ADF Business Components
[#- ADF Model

Deployment

(7) Use Custom Settings

(2) Use Project Settings

Create Deployment Profile

[ Ant "
[ Click OK to create your new deployment profile and immediately open it to see its configuration.
: Profile Type: n
[1ar Fite -
i )
- Extensil  peployment Profile Name:
Facelet | " | |
Featurd  [VECtOr—examples
[#- Javado: Description:
- Java EE . . n
Create a simple JAR archive from a Project.
o JPA b
- J5P Tag
- 5P Vis
- Librarig
Help (218 Cancel
- Maven
- Resource Bandle
- Run/Debug

Help oK Cancel
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Step 7: In the emergent Edit JAR Deployment Profile Properties set the jar file to /opt/oracle/oracle-
spatial-graph/spatial/vector/HOL/jlib/vector_examples.jar and click OK.

£ Edit JAR Deployment Profile Properties X
Q, search JAR Options
JAR Options AR File:
- File Groups
=+ Project Qutput Browse...
i Contributors |:|C e
. Filters Compress Archive i
- Library Dependencies
Profile Dependencies 3
Include Manifest File (META-INF/MANIFEST.MF)
Main Class: | Erowse... i
3
Additional Manifest Files to Merge into MANIFEST.MF
@
Add..
3
Help Ok Cancel

Step 8: Finally click OK in the Deployment screen.

# Project Properties - /home/oracle/jdeveloper/mywork/VectorApplication/VectorTest/Vi x

Q search Deployment

[#- Project Source Paths
[~ ADF Business Components
[+ ADF Model

""" ADF View Deployment Profiles: / x
[ Ant .
[ Compiler
- Dependencies
o Ceployment
----- EJE Module
----- Extension
----- Facelets Tag Libraries
----- Features
[#- Javadoc
----- Java EE Application

() Use Custom Settings

(#) Use Project Settings

----- JSP Tag Libraries
----- 15P Visual Editor
----- Libraries and Classpath

----- Resource Bundle
----- Run/Debug

Help QK Cancel
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Create a Job to Filter Spatial and Non Spatial Data

The job will filter the tweets that are inside a query window and that have a number of followers higher
than 50.

1. Right click on the VectorTest project in the Application Navigator and select New. In the New
Gallery window select Java class.

File Edit View Application Refactor Search Mavigate Build BRun Team Too

CHae 98 0~-0 -~ oh b0 B M

Applications @ Start Page
Vectcr)\pplication - -
| Projects & V&

Vector

Edit Project Source Paths... Ja\ralntegﬁce...

x Delete Project

From Gallery...  Ctrl-N

In the Create Java Class window, set CustomFiltering as the Name for the class and click Ok.

7 Create Java Class x

Enter the details of your new class.

Mame: |
Package: |h0| | Q,
Extends: |ja\ta.|ang.0bject | Ck

Optional Attributes

Implements: Ei 32
Access Modifiers Other Modifiers
(2 public () <MNgne:=>
(") package protected () abstract
() final

Constructors from Superclass
Implement Abstract Methods
[] Main Method

Help Ok Cancel

2. First add the imported classes to avoid compilation errors:
import java.io.IOException;

import oracle.spatial.hadoop.vector.geojson.GeoJsonRecordInfoProvider;

import oracle.spatial.hadoop.vector.geojson.mapred.GeoJsonInputFormat;
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import oracle.spatial.hadoop.vector.mapred.input.SpatialFilterInputFormat;
import oracle.spatial.hadoop.vector.util.JobUTtils;

import oracle.spatial.hadoop.vector.util.SpatialOperation;

import oracle.spatial.hadoop.vector.util. SpatialOperationConfig;

import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapred.JobClient;

import org.apache.hadoop.mapred.JobConf;

import org.apache.hadoop.mapred.MapReduceBase;
import org.apache.hadoop.mapred.Mapper;

import org.apache.hadoop.mapred.OutputCollector;
import org.apache.hadoop.mapred.Reporter;

import org.apache.hadoop.mapred. TextOutputFormat;
import org.apache.hadoop.util. GenericOptionsParser;
import org.codehaus.jackson.JsonNode;

import org.codehaus.jackson.map.ObjectMapper;

ORACLE
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3. Let’s start programming the CustomFiltering.java class creating the main function (The Map

class is provided in step 4).

public static void main(String[] init_args) throws Exception{
Configuration config = new Configuration();

// This step is important as init_args contains ALL the arguments passed to hadoop on the
/I command line (such as -libjars [jar files]). What's left after .getRemainingArgs is just the
// application specific arguments

String [] args = new GenericOptionsParser(config, init args).getRemainingArgs();
JobConf conf = new JobConf(config);

//set input path and format
JobUtils.setupInputPath(args[0], conf);
//InputFormat that will filter spatially the data
conf.setInputFormat(SpatialFilterInputFormat.class);

//set internal input format
SpatialFilterInputFormat.setInternalInputFormatClass(conf, GeoJsonInputFormat.class);
//as no spatial index is used a RecordInfoProvider is needed

SpatialFilterInputFormat.setRecordInfoProviderClass(conf, GeoJsonRecordInfoProvider.class);

//set spatial operation used to filter the records

SpatialOperationConfig spatialOperationConfig = new SpatialOperationConfig();
spatialOperationConfig.setSrid(8307);

spatialOperationConfig.setTolerance(0.5);
spatialOperationConfig.setGeodetic(true);
spatialOperationConfig.setOperation(SpatialOperation.IsInside);

//set the query window (the query window covers an area in the North of Mexico)

spatialOperationConfig.setJsonQueryWindow(" {\"type\":\"Polygon\", \"coordinates\":[[-106, 25, -106, 30, -104, 30, -104, 25, -106, 25]]}");

spatialOperationConfig.store(conf);

// output path
JobUtils.setupOutputPath(args[ 1], null, conf);

// output format
conf.setOutputFormat(TextOutputFormat.class);
// mapper
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conf.setMapperClass(Map.class);
conf.setMapOutputKeyClass(NullWritable.class);
conf.setMapOutputValueClass(Text.class);

/lone reducer will be used to avoid multiple outputs

conf.setNumRe

// run job

duceTasks(1);

conf.setJarByClass(CustomFiltering.class);

conf.setJobName("CustomFiltering example");

JobClient.runJob(conf);

ORACLE
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4. Add the Map class to the CustomFiltering class. The mapper will filter by tweet followers.

public static class Map extends MapReduceBase implements
Mapper<LongWritable, Text, NullWritable, Text> {

public void map(LongWritable key, Text value,
OutputCollector<NullWritable, Text> output, Reporter reporter) throws IOException {

}

ObjectMapper jsonMapper = new ObjectMapper();

JsonNode recordNode = jsonMapper.readTree(value.toString());
long followersCount = recordNode.get("properties").get("followers_count").getLongValue();

//additionally filter the tweets with more than 50 followers
if(followersCount > 50) {
output.collect(NullWritable.get(), value);

5. The code is ready!
6. Right click on the project select Deploy and the vector_examples profile you just created.

File  Edit View Application Refactor Search

Mavigate Build Bun Team Tools )

B bda 9 Q@ O~ & midd b &

Applications

VectorApplication

=| Projects

- | v

Bl&-V-E-

@ Start Page
Q- Find

B--- Vecto
=-{3 Aq

+| Applicatio
+| Recent File

WectorTest jp

Mew
Edit Project Source Paths...
x Delete Project

@8 Find Project Files
Show Classpath
Show Overview

@ CustomFilterin
conf.setlarByClass
conT.setJobName("C

JobClient. runjob(c
}

public static clas
= Mapper<LongWritahl

VECtOr_examp

Mew Deployment Profile...

Find Usages... Ctrl+Alt-U
[
ﬁi"l Make VectorTest jpr Ctrl-F3 # 1.0_I1(J| lf?:uow_le;‘scgl_‘;
Aladditionally fi
ﬁ Rebuild VectorTest jpr Alt-F9 L .

> Run
# pebug

Refactor

Compare With
Replace With

E‘ Project Properties...

= if{followersCount
output.collect{Nul
+
+
+

}

CustomFiltering ~  Map ~  m;

pource| History

7. Click Finish. The Jar file is deployed and ready to use.
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10.

11.

1 Deploy examples X

Deployment Action

),,\ Deployment Action Select adeployment action from the list below.
T

|

© Summa Deploy to JAR file

Creates a packaged JAR archive,

Help Mext > Einish Cancel

Open the terminal.

_—— 9
M Applications Places Syst e o 7 3z @
B, ap ystem &2 u

We will take advantage of the 1ibjars option in the hadoop jar command to make the API
needed JAR’s available to the map and reduce tasks. For that end, create an environment
variable named HADOOP LIB JARS that references those jars by typing the following command
in the terminal:

export API LIB DIR=/opt/oracle/oracle-spatial-graph/spatial/vector/jlib

export HADOOP_LIB_JARS:$API_LIB_DIR/ sdohadoop-
vector.Jjar, SAPI_LIB DIR/sdoapi.jar,SAPI LIB DIR/sdoutl.jar, $API LIB DIR
/ojdbc8.jar

Make these same JAR’s available to the client JVM, which is the JVM that’s created when you
run the hadoop jar command. For this to happen, you should set
the HADOOP CLASSPATH environment variable containing the needed jars:

export HADOOP CLASSPATH=SAPI LIB DIR/sdohadoop-
vector.jar:$API LIB DIR/sdoapi.jar:SAPI LIB DIR/sdoutl.jar:$API LIB DIR
/ojdbc8.jar: SHADOOP CLASSPATH

Now run the job by entering the following command in the terminal:

hadoop jar /opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/jlib/vector examples.jar hol.CustomFiltering -
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12.

13.

14.

libjars $HADOOP LIB JARS /user/oracle/HOL/tweets.json
/user/oracle/HOL/filteringOutput

The result has been saved in the HDFS folder /user/oracle/HOL/filteringOutput. Let’s
copy it locally. Type the commands

mkdir filteringOutput
cd filteringOutput
hadoop fs -get /user/oracle/HOL/filteringOutput/*

Type:

1s
The file part-00000 has been copied.

Review part-00000 with the command:

more part-00000

oracle@bigdatalite:~/filteringOutput

File Edit View Search Terminal Help

[oracle@bigdatalite filteringOutput]$ more part-00800 (=]
{"type":"Feature"," id":"2574", "geometry":{"type":"Point","coordinates":[-104.41
002,29.5404]}, "properties":{"followers count":94,"friends count":72,"location":"
Chihuahua"}}

{"type":"Feature"," id":"2576","geometry":{"type":"Point","coordinates":[-105.82
004,26.80044]}, "properties”:{"followers count":61,"friends count":137,"location"
:"Chihuahua"}}

{"type":"Feature"," id":"2577","geometry":{"type":"Point","coordinates":[-105.17
005,27.69041]}, "properties”:{"followers count":62,"friends count":32,"location":
"Chihuahua"}}

[oracle@bigdatalite filteringOutput]$ l

Three results are displayed. The resulting records have the same id and properties than in the
input file tweets.json and were selected because they have more than 50 followers as specified
in our custom filter class.

Create a Job to Calculate Polygons length using an ESRI Shapefile

The job receives as input an ESRI Shapefile containing polygons. The polygons represent the 3-digit
postal boundaries of the USA. The output will be the record attributes and the length in meters of the
polygons.

1.

Right click on the VectorTest project in the Application Navigator and select New. In the New
Gallery window select Java class.
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2.

File Edit Miew Application Refactor Search Mawvigate Build PRun Team Too

e 9@ 0-0O-~ Y e

Applications ® Start Page
Vectcmpplication - v
=l Projects B &~ T3

Edit Project Source Paths... Ja\ralntegﬁce...

Delete Project ™,
x - 1 From Gallery...  Ctrl-N
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In the Create Java Class window, set PolygonLength as the Name for the class and click Ok.

1 Create Java Class

Hame: |Po|ygonLength |

Optional Attributes

Implements: EF X

Access Maodifiers Other Modifiers

<Mones
abstract
final

Constructors from Superclass
Implement Abstract Methods
[] Main Method

Help Ok Cancel

Enter the details of your newclass. EI

Package: |ho| | Q6

Extends: |jaua.|ang.0bject | Q@,

First add the imported classes to avoid compilation errors:

import java.io.IOException;
import java.text.DecimalFormat;

import oracle.spatial.geometry.J3D_Geometry;

import oracle.spatial.geometry.JGeometry;

import oracle.spatial.hadoop.vector.RecordInfo;

import oracle.spatial.hadoop.vector.mapred.input.CompositeInputFormat;
import oracle.spatial.hadoop.vector.mapred.input.FileSplitInputFormat;
import oracle.spatial.hadoop.vector.mapred.input.RecordInfoLoader;

import oracle.spatial.hadoop.vector.shapefile.ShapeFileRecordInfoProvider;
import oracle.spatial.hadoop.vector.shapefile.mapred.ShapeFileInputFormat;
import oracle.spatial.hadoop.vector.util. ConfigParams;

import oracle.spatial.hadoop.vector.util.JobUltils;

import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.io.NullWritable;
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import org.apache.hadoop.io.Text;

import org.apache.hadoop.io. Writable;

import org.apache.hadoop.mapred.FileSplit;

import org.apache.hadoop.mapred.JobClient;

import org.apache.hadoop.mapred.JobConf;

import org.apache.hadoop.mapred.MapReduceBase;
import org.apache.hadoop.mapred.Mapper;

import org.apache.hadoop.mapred.OutputCollector;
import org.apache.hadoop.mapred.Reporter;

import org.apache.hadoop.mapred.TextOutputFormat;
import org.apache.hadoop.util. GenericOptionsParser;

3. Let’s start programming the PolygonlLength.java class creating the main function (The Map class
is provided in step 4).

public static void main(String[] init_args) throws Exception {
Configuration config = new Configuration();
// This step is important as init_args contains ALL the arguments passed to hadoop on the command
/[ line (such as -libjars [jar files]). What's left after .getRemainingArgs is just the
// application specific arguments

String [] args = new GenericOptionsParser(config, init args).getRemainingArgs();

JobConf conf = new JobConf(config);
conf.setJarByClass(PolygonLength.class);
conf.setJobName("PolygonLength example");
/lone reducer will be used
conf.setNumReduceTasks(1);

//Setting add extra fields to true means that all the fields available in the Shapefile will
//be available when the records will be process in the mapper.
ShapeFileRecordInfoProvider.setAddExtraFields(conf, true);

//set input and output paths in HDFS
JobUtils.setupInputPath(args[0], conf);
JobUtils.setupOutputPath(args[ 1], null, conf);

//set the mapper class
conf.setMapperClass(Map.class);

conf.setMapOutputKeyClass(NullWritable.class);

conf.setMapOutputValueClass(Text.class);

conf.setOutputKeyClass(NullWritable.class);

conf.setOutputValueClass(RecordInfo.class);

//A CompositeInputFormat that only provides the source FileSplits as its values so mapreduce
//components can read the data directly using its internal input format.
conf.setInputFormat(FileSplitInputFormat.class);

//set SRID of the geometries
conf.setInt(ConfigParams.SRID, 4326);

//set the input format class

CompositeInputFormat.setInternalInputFormatClass(conf, ShapeFileInputFormat.class);

//set the record info provider class

CompositeInputFormat.setRecordInfoProviderClass(conf, ShapeFileRecordInfoProvider.class);
//set the output format class

conf.setOutputFormat(TextOutputFormat.class);

//run the job

JobClient.runJob(conf);
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4. Add the Map class to the PolygonLength class.

Notes:

The mappers will process up to 10 records to reduce the time of the job.
Inverse flattening and semi-Major Axis is information specific to the coordinate
system. For example with the SRID 4326 that is used in the example the
information is available here:

https://en.wikipedia.org/wiki/World Geodetic System

public static class Map extends MapReduceBase implements Mapper<NullWritable, FileSplit, NullWritable, Text>{

private RecordInfoLoader<Writable, Writable> riLoader = null;

public void configure(JobConf conf) {

super.configure(conf);
//create the record info loader

riLoader = new RecordInfoLoader<Writable, Writable>(conf);

public void map(NullWritable key, FileSplit value,

OutputCollector<NullWritable, Text> output, Reporter reporter)
throws IOException {
//set a maximum number of results to process to reduce the time of the job
int maxNumberOfResults = 10;
int currentResultNumber = 1;
//Semi-Major Axis (Equatorial Radius)
double WGS84_SMAX = 6378137,
//inverse flattening
double WGS84_IFLAT = 298.257223563;

riLoader.startLoading(value, reporter);

while(riLoader.hasNext()){
if(currentResultNumber > maxNumberOfResults){
//return since the maximum number of results to process has been reached
return;

currentResultNumber++;

//get the RecordInfo

RecordInfo ri = riLoader.next();

if(ri!=null && ri.getGeometry() != null){
try {

//the class J3D_Geometry contains the length function. It works with

//both 3D and 2D geometries.

J3D_Geometry geometry = JGeometry.make 3dgeom(ri.getGeometry(),
false, //doesn't ignore SRID conversion
ri.getGeometry().getSRID(), //geometries SRID
0 //height that is 0 since in our case the geometry is 2D

);

double length = geometry.length(
0.05 //tolerance
, "TRUE" //is_g3d TRUE means that the data are geodetic


https://en.wikipedia.org/wiki/World_Geodetic_System
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, WGS84_SMAX
, I/WGS84_IFLAT
, 1 //use 1 for the unit-of-measure factor (to return meters)

);

//collect the information to print as result
StringBuffer sb = new StringBuffer();

sb.append(" ");

sb.append("\npostal code reference : " +ri.getField("postcode"));
sb.append("\nCountry abbreviation : " +ri.getField("iso_ctry"));
sb.append("\nCountry : " +ri.getField("admin1"));
sb.append("\nState : " +ri.getField("admin2"));
sb.append("\nCounty : " +ri.getField("admin3"));
sb.append("\nCity : " +ri.getField("admin4"));
sb.append("\nState abbreviation : " +ri.getField("state"));

sb.append("\nlength : " +new DecimalFormat(".##").format(length));
sb.append("\n ");

/[collect the result

output.collect(NullWritable.get(), new Text(sb.toString()));

} catch (Exception e) {
e.printStackTrace();

}
15. The code is ready!
16. Right click on the project select Deploy and the vector_examples profile you just created.

Eile Edit ¥iew Application Refactor Search Navigate Build BRun Team Tools }

B bda@ v Q0 O~ & mead b &

Applications l@ Start Page l @ CustomFilterin
Vectorﬁ\pplication LR Q~( Find

=l Projects VT AT conf.setlarByClass
-{&] veet conf.setJobName("C

= £eto Hew ] (
E!----Iﬁ Edit Project Source Paths... JobClient. runJab(c

x Delete Project ¥

@@ Find Project Files public static clas
Show Classpath = Mapper<LongWritahl

Show Overview

WECtor_

Find Usages... Crl+Alt-U | Hew Deployment F‘rJofiIe...
+ Applicatio ﬁ_hq Mal;e.VectorTest.jpr_ cui-F v mggllzlr‘g::]ﬁz?]rfc?‘?;
41 Recent File @ Rebuild YectorTest jpr Alt-F9 =) if(followersCount

[ Run output, collect (Nul

WectorTestjp ﬂ- Debug i

Refactor ] ¥

Compare With ] }

Replace With ]

- - CustomFiltering ~  Map ~ m;
@ Project Properties... Source| History

5. Click Finish. The Jar file is deployed and ready to use.
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1 Deploy examples X

Deployment Action

),,\ Deployment Action Select adeployment action from the list below.
T

|

© Summa Deploy to JAR file

Creates a packaged JAR archive,

Help Mext > Einish Cancel

6. Open the terminal.

. — )
24, Applications Places System e 3 [ [ @
é, pp Y & S

7. We will take advantage of the 1ibjars option in the hadoop jar command to make the API
needed JAR’s available to the map and reduce tasks. For that end, create an environment
variable named HADOOP LIB JARS that references those jars typing the following command in
the terminal:

export API LIB DIR=/opt/oracle/oracle-spatial-graph/spatial/vector/jlib

export HADOOP_LIB_JARS=SAPI_LIB_DIR/sdohadoop-
vector.Jjar, SAPI_LIB DIR/sdoapi.jar,SAPI LIB DIR/sdoutl.jar, $API LIB DIR
/ojdbc8.jar

8. Make these same JAR’s available to the client JVM, which is the JVM that’s created when you
run the hadoop jar command. For this to happen, you should set
the HADOOP_CLASSPATH environment variable containing the needed jars:

export HADOOP CLASSPATH=SAPI LIB DIR/sdohadoop-
vector.jar:$API LIB DIR/sdoapi.jar:SAPI LIB DIR/sdoutl.jar:$API LIB DIR
/ojdbc8.jar: SHADOOP CLASSPATH

9. Now run the job by entering the following command in the terminal:

hadoop jar /opt/oracle/oracle-spatial-
graph/spatial/vector/HOL/jlib/vector examples.jar hol.PolygonLength -
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libjars $HADOOP LIB JARS /user/oracle/HOL/USA 2012Q4 PCB3 PLY.shp
/user/oracle/HOL/lengthResult

10. The result has been saved in the HDFS folder /user/oracle/HOL/lengthResult. Let’s
copy it locally. Type the commands

mkdir lengthResult
cd lengthResult
hadoop fs -get /user/oracle/HOL/lengthResult/*

11. Type:

1s
The file part-00000 has been copied.

12. Review part-00000 with the command:

more part-00000

oracle@bigdatalite:~/lengthResult

File Edit View Search Terminal Help
[oracle@bigdatalite lengthResult]$ more part-00000 (4]

postal code reference : 574
Country abbreviation : USA
Country : UNITED STATES
State : SOUTH DAKOTA

County : BROWN

City :

State abbreviation : SD
length : 921125.76

postal code reference : 573
Country abbreviation : USA
Country : UNITED STATES
State : SOUTH DAKOTA

County : SANBORN

City :

State abbreviation : SD
length : 1127369.39

postal code reference : 572
Country abbreviation : USA

™

The resulting records have the record attributes and the length of the polygons in meters.

Lab Part 4: Use Oracle Big Data Spatial and Raster Console

The following lessons will walk us through various steps that are needed to load images into HDFS, then
select the images for processing and create mosaic images and finally add custom functionality to the
processing using the Raster Console - ImageServer.

Lab Exercises:

1) Load raster images to HDFS and create basic mosaic ( 10 mins)
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2) Generate mosaic with Spatial Operations (4 mins)
3) Load a DEM (Elevation Model) and calculate slope with algebra operation ( 6 mins)
4) Calculate Hillshade on a DEM raster (6 mins)

Let’s get started:

Step 1: Open the web browser Firefox by clicking the icon below.
z S <, L
'gf Applications Places System ®}> Iz S

Note that if you need to open a new tab in Firefox click it

File Edit View History Bookmarks Tools Help

| Oracle Big Data Lite - Ge... % @

file://fhomejoracle/GettingStarted/StartHere.html

Load raster images to HDFS and create basic mosaic
In this section we will learn how to locate images from the file system, and select those to be loaded
into hdfs, a whole folder can also be selected and all images inside it will be loaded as well.

1. Open http://localhost:8045/imageserver/#

2. Go to Hadoop Loader and Globe tab.

ORACLE" G

Raster image processing Hadoop Loader and Globe Administrator Georaster ETL Tool
3. Configure the task memory as recommended by the message.

ORACLE’
Raster image processing Hadoop Loader and Globe Adm
WARNING: The system has detected that the required mapreduce memory for

the job could be not enough. It is recommended to use [160] MB, please add
more memory for this job.

I Key T Value I
|[efs.blocksize [134217728 I|
[mapreduce.task.io.sort.mb][100 MB |

Hadoop Loader Process
Output files will be written at folder: 'newdata’ for user: 'hdfs'

Pixel overlap|2 Use NFS Mountpoint

©

Load Images
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4. Go the left panel and click on the open folder button and select all the Hawaii images one at a
time, Hawaii.tif, Kahoolawe.tif and maui.tif:

/opt/shareddir

) Select Files
® [ data (-]
=2 spatial

=[5 data

B maui.tif _
& NapaDEM.tif 3
=3 xmls Tue Nov 17 1
3 thumb
o ek
al [>]
|§| | cancel |

5. Do not forget to configure memory as necessary.

WARNING: The system has detected that the required
mapreduce memory for the job could be not enough. It is

recommended to use [160] MB, please add more memory for
this job.

| Key | Value
[dfs.blocksize 134217728

|mapreduce.task.io.sort.mb 160 k. [vB

6. Click on Load Images button.

Hadoop Loader Process

Output files will be written at folder: 'newdata’ for user: 'hdfs’

Pixel Uver\ap | Use NFS Mountpoint

B

£
/opt/shareddir/spatial/data/rasters/hawaii.tif I

/opt/shareddir/spatial/data/rasters %
/kahoolawe.tif

/opt/shareddir/spatial/data/rasters/maui.tif ®

(1 Load Images '

7. Open a new tab in your web browser and type http://localhost:8088/cluster/apps, to review the
loader job execution if necessary.
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Cluster Metrics

Apps App
Pending  Running

0 1
r Metrics for dr.who

Apps Apps
Submitte: Pending

Show 20 v entries

application_1447093448238 0371 hafs

Showing 10 1 of 1 entries

8. When done, go back to the imageserver, If no errors were generated, click on Return

The images have been successfully transfered to HDFS system.

Tracking http://den00btb us oracle com:8088/proxy/application 1447093448238

Job Name:Image Server Loader
State:SUCCEEDED
Job ID:job_ 1447093448238 0272

Note: if errors are generated in the loading process and download link will be provided to
download the logs of this job.

Refresh Footprints
9. In Hadoop Loader and Globe tab, click on Refresh Footprints button and

wait till the footprints are drawn.

10. Click on each footprint to visualize the thumbnail of each image.

Imagery Global Footprint Map Type [World Map(Default} ¢ |
{3
oo -
o
-

A

o Honolulu

_ -

11. After clicking the rectangle the thumbnail appear, click on any part of the map to close it.
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12. Zoom it or zoom out in the map as necessary to preview on the map the footprints.

13. Click on the selection mosaic area button at the left of the map, to start the area selection:

La
Select
Footprints,

14. Then left-click on the map and keep pressed the button till the desired selection. This will create
sub set operations on the rasters that intersects this selection.

Note: to remove the selection just click on

15. Right click on the map and then select Generate Mosaic submenu.
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16. A mosaic form will be opened. (Coordinates, size and SRID will be generated automatically

depending of the rasters selected).

HEFS Rasouros Mamager Geniieisun.orach com:iso.

come
cmsa e cpanane: ()
Ouspun SR © 26304

Output g (Wrile pCTess)”

Mosai e rams
Masak canty St

Oupuiomat. GrEr
Ot mosaic wan ™ 0
v masac gt e

u Last Modkad »| 0 Dassenaent

il oion v o

o ) 56 ToibioEiGzias | Redon® [0

Fiesl ghd (15 96 TE40102102685

Heip

17. Provide an output mosaic name and output folder for the mosaic. Then click ok.

HDFS Resource Manager: bigdatalite scakdomain 8030

GCocedinala . (720713 1729884472
GCoarnale ¥, [2346111,042848662 _

‘Add process dass

Roton v:

Pt widh (%) 164.8923974979654

Catalog e
Losd & mossi sontiguration fle: -

ulput SHID: I []
Cutput toider (Write access)” | Q Select files.

Vosss e name ) A x

osas i o — s

oot GG

Guptmosaiowid ™

[rre—

gt 1 use, Last Modfied = | Cl Descendent

P Type:

Numts o vancs (]

18. Click on Generate Mosaic Button at the end of the dialog, to start the mosaic and the subset

operations.
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19. In the apps running jobs, refresh the page to see the job running
http://localhost:8088/cluster/apps:

ClEGEED

RUNNING Applications

« Cluster Cluster Metrics
About Apps Apps Apps Apps Containers  Memory  Memory Memory Cores  VCores VCores Active
Nodes Submitted ~ Pending  Running  Completed Running Used Total Reserved Used Total Reserved | Nodes
Applications 366 0 365 4 750GB 16 GB 08 4 24 0 2
NEW User Metrics for dr who
NEW SAVING
SUBMITTED Apps Apps Apps Apps Containers GContainers Containers Memory Memory
) Submitted Pending Running Completed Running Pending Reserved Used Pending
0 0 1 365 0 0 0 08B 0B 0B
FALLED Show 20 v entries
KILLED T
Use splicatic s e S 9
Scheduler D User e Ap [\\;‘,:iﬂ on T StarfTime FinishTime State FinalStatus Sorlainers
Tools application_1447093448238_0372 hdfs Image MAPREDUCE roothdfs MonDec N/A RUNNING UNDEFINED 4 4
Processor 7
12:22:52
-0600
2015

Showing 1 to 1 of 1 entries
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Logged in as: dr.who

Decommissioned  Lost | Unhealthy = Rebooted
Nodes Nodes Nodes
2 o} 2 ol

Memory VCores VCores VCores

Reserved Used Pending Reserved
0 0 0
Search

Allocated  Allocated

CPU Memory  Progress Tracking Ul

Cores MB

7680 ApplicationMaster

20. When done, return to the imageserver, and wait till the mosaic image is generated.

/opt/shareddir/spatial/test.tif

mosaic with different configuration.

algorithm

Hint: Red rectangles out of the footprint box means that footprint has better resolution than the other in
blue with which is intersecting, keep in mind this at the time of generating mosaic with the resolution

Generate mosaic with Spatial Operations.

In this section you will create a mosaic of rasters using the ImageServer Raster console with the raster
you loaded previously. Please note that previous lab (Load raster images to HDFS and create basic
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mosaic) is required to be executed before this one. The difference here is that you will add spatial raster

operations to the process.

1. Presson - or select a new area, over the mosaic dialog opened, click on Advanced
Configuration section to open spatial operations.

Lond amasate contiuraton i [
Dutput - 26904
o ascose) [opUaharedaispstal [ [T —
=
test_conf.xmi
GTIFF
1800
1594
Last Modfied &

Byte
3

Caordinale X: (720713.1729884472 Pxel width ) [164.89239749796585 | Rotaioni: [0
Select Coords
Caorinie ¥ 2346111,042848662 Rotstion ¥: [0 Pisl haignt (): [-164,89239743796585

‘Add process class

2. From the left panel, select the localnot operation, and then click add Operation button to move
it to the selected operations panel. Byte rasters only support localnot operation, but try
different data types to list all supported raster operations.

No DATA value: #000000

Available Operations List Selected Operations
|:> Add Operation PR % & &
localnot localnot

Advanced configuration ...

* @

3. You may change the order of the selected operation by clicking on when multiple

operations are added.

Note: Available operations will be shown automatically depending of the pixel type of the

images, not all of the operations are applicable to all varieties of pixel types.

4. Click Create Mosaic button to generate a new mosaic.

output file already exists will appear, accept it since it will be overwritten.

A warning about the
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5. Review the job process on the job running apps http://localhost:8088/cluster/apps.

'l‘ﬁ'hadaap RUNNING Applications T

~ Cluster Cluster Metrics

About Apps Apps Apps Apps Containers  Memory  Memory  Memory | VCores VCores  VCores Active | Decommissioned  Lost | Unhealtny =~ Rebooted
Nodes Submitted | Pending = Running = Completed  Running Used Total Reserved | Used Total  Reserved  Nodes Nodes Nodes =~ Nodes Nodes
Applications 3 0 1 365 4 75068 1668 0B 4 24 0 2 0 ] ] Q
NEW User Metrics for dr.who
NEW_SAVING
SuBmMITED Ap Apps Apps Apps Containers Containers Containers Memory Memory Memory VCores Vcores VCores
) Submited | Pending  Running  Completed RuNNing Pending Reserved Used Pending Reserved Used Pending Reserved
0 0 1 365 0 0 0 0B 08 0B 0 0 0
FAILED Show 20 v entries Searcn
KILLED
‘ Running  Allocated | Allocated
Scheduler D USer  Name Apf”‘f””" Queue ¢ | StrTIMe | FinishTime | g FinalStalus - oniainers cPU Memory | Progress Tracking Ul
VGores MB
Tools application_1447093448238 0372 hafs Image  MAPREDUCE roothdfs MonDec NA RUNNING UNDEFINED 4 4 7680 Applicationiaster
Processor 7
122252
-0600
2015

Showing 110 1 0f 1 entries

6. Inthis mosaic we added a not operation that results in the inversion of every pixel value.

7. Download the mosaic and close the dialog. ]

Load a DEM (Elevation Model) and calculate slope with algebra operation.

In this section we will load a special raster image capable to support a slope calculation and we will be
able to visualize this image using a user-custom jar loaded into the image server. The imageserver API
contains already a slope class to process the slope calculation.

1. Open http://localhost:8045/imageserver/#

2. Go to Hadoop Loader and Globe tab and load the NapaDEM.tif Image located at the root folder.


http://localhost:8088/cluster/apps
http://localhost:8045/imageserver/%23
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3.

4.

5.

Key Value

[dfs.blocksize 134217728

task.io.sort.mb 100 1mMB

File System

I‘optfshareddir

m Select Files

@[ data
=3 spatial
= data
= rasters
@ hawaii.tif
E kahoolawe.tif
& maui.tif
& NapaDEM.tif
=0 xmls
@ thumb

=

<]

Provide the necessary memory to this job:

WARNING: The system has detected that the required

mapreduce memory for the job could be not enough. It is
recommended to use [160] MB, please add more memory for

this job.

i
I Key Value |
[dfs.blocksize 134217728
[mapreduce task.io.sort.mb[160___| MB

In the map you should be able to visualize the image around California.

ORACLE
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Click on Load Images button, and wait till the image it’s loaded, when done, click on Refresh

Footprints button located in the right panel.
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6.

T
L34
®

0—01—-20

7.

8.

Click on the selection tool to select a mosaic area
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@i . .
<:I , and select the entire footprint.

Y.
o
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@ L)
G Vely
s ‘South Yuba Cy M -4
Go
ol 3 )
usol
& oo :
-
o :
Santa Rosa Owon <o [0 ®
= M“me 4 Gat
Sty ;
Novato, | Valelo Lod Nt
e
= amead
G| Bty rtucos
San Francisco Sakde
N Tracy Rverbank
Gy © %
SoBuo | < sen Lorenzo s
St s o
i\ ReowosaCy Fasorson Lo,
oS
B erate Mosaic _

Then right click on the map to open the mosaic catalog configuration.

Save Catalog ...

=

When the dialog is open, provide a mosaic output name for this image.

[ HDFS Resouroe Manager: bigdatalite.ocaldomain:6030

Algorithm to use!
Pixel Type: | Byte g

Mumber of bands:

Coordinate v 4307590 688918489

| Add process class |

| Last Modfied < | [ Descendent

Coordinate X: [527842.1174945284 |
Select Coords

Help

Catalog

Load a mosalc configuration file: n

Qutput SAID: * [loptishareddir/spatial [
Outputfolder (Write access)” @ Select Files

Mosaic file name: @ [ data

Wosslc g le(um: ) @ tumb

Outputformat S

Output mosaic width: *

Output mosaic height

Pixel width (xy 31 984829529 |

\ ok || cancel |

Rotation ¥:

9.

Lvau a mvean vy au s,

Output SRID:

Output folder (Write access)”

Mosaic file name:
Mosaic config file(xml):
Output format:

Output mosaic width: *
Output mosaic height:
Algorithm to use:

Pixel Type:

Number of bands:

[oracle@bigdatalite:~]

”" Float 64 Bits ki

Modify the pixel type to Float 32 Bits since this is a 32 bits image.

2610

i!

Jopt/shareddir/spatial

slope

slope_conf.xml

| GTIFF ¢ |

==
0
1=}
S

258
Last Modfied ¢ | [J Descendent
\

Byte &

@
<
=3
., B

Unsigned Int 16 Bits
Int 16 Bits
Unsigned Int 32 Bits
Int 32 Bits

.. | @ oracle Georaster tools...
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10. Click on Add process Class button and provide the name of the class that will do the slope
calculation( fully class qualified name, including the package name), in this case is:
oracle.spatial.hadoop.imageprocessor.process.ImageSlope

Coordinate X: |527847 9626986653 Fixel width (X): |30.564782643522808 Rotation X: 0
Select Coords
Coordinate ¥: |4306230.577794394 Rotation Y- 0 Pixel height (Y): |-30.564782643522808

Add process class

Full Name Class |oracle.spatial hadoop.imageprocessor.process.ImageSlope | %

11. Add and algebra operation to modify the value of DEM pixel, in this case we will use the ‘IF’
operation to replace the value. Click on Advance configuration and add the localif operation, and
a popup dialog will appear to select the operator and the values.

Available Operations List Selected Operations

sxs o3

localif E—w——
localadd
localsubstract

‘localif requires data. =

Parameter Value
localmultiply
localdivide Operators
operand  |2500 ]
localsqrt
IDCaII'E?lIH(I newvalue (3909 T |
locallog
locallogl0 ok R
localfloor
localceil
localnegate
localabs
localsin

(]

localpow

12. Click ok to save the configuration.

Create Mosaic
13. Click on _ to generate mosaic and wait for the result. Review the job process on
the job running apps http://localhost:8088/cluster/apps.

‘;@hadaap RUNNING Applications

~ Cluster Cluster Metrics

Logged in as: dr.whe

About Apps Apps Apps Apps Containers | Memory | Memory | Memory | VCores | VCores = VCores Active | Decommissioned = Lost | Unhealthy = Rebooted
Nodes Submitted | Pending = Running | Completed  Running Used Total Reserved Used Total | Reserved | Nodes Nodes Nodes | Nodes Nodes
Applications 366 0 1 365 4 75068 16GB 0B 4 24 0 2 0 [ 0 o
NEW User Metrics for dr.who
NEW SAVING
= Apps Apps Apps Apps Gontainers Gontainers Gontainers Memory Memory Memory VGores VGores VCores
ACCEDIED Submited  Pending | Running | Completed Running Pending Reserved Used Pending Reserved Used Pending Reserved
0 0 1 365 0 0 0 08 08 0B 0 0 0
EALLED Show 20 v enfries Search
KILLED
Running  Allocated  Allocated
Scheduler D v U Name & APS“C:”“”A Queue ¢ StMTIme  FinishTime g0, o FiNAISANS | conainers cPU Memory | Progress & Tracking Ul &
M M v ° M © | Vcores ¢ MB %
» Tools application_1447093448238_0372 hdfs Image MAPREDUCE roothdfs MonDec NA RUNNING UNDEFINED 4 4 7660 ApplicationMaster
Processor 7
12:22:52
-0600
2015

Showing 110 1 0f 1 entries

14. Once the process finished, go back to the imageserver tab and notice that the mosaic is shown,
you won’t be able to visualize it in this viewer, if you wish to visualize it download the image
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using the “Download mosaic” button and copy to a Windows machine.

15. Open it using Windows Photo Viewer to see the slope.

=] slope (1)if - Windows Photo Viewer —F
File ¥ Print ¥  E-mail Bum v Open v 2

Calculate Hillshade on a DEM raster.
In this section we will load a special raster image capable to support a hillshade calculation and we will
be using a external jar file with it, as an example that the framework can be extended and how to add

new raster analysis support. This lab assumes you already loaded DEM into HDFS with the steps in
previous lab.

1. Open http://localhost:8045/imageserver/# Go to Administrator tab and the section “Upload
user jars for mosaic processing” at the bottom of the page, click on Select File button to select

the external-analysis.jar located at /opt/oracle/oracle-spatial-graph/spatial/raster/Raster-
HOL/jlib
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Raster image processing  Hadoop Loader and Globe

Configuration

Administrator

Georaster ETL Tool
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Raster Tools

Upload user jars for mogaie processing(Only 1 jar is allowed)
Seectseios .“ o co ol archive

hadoop job.ugi as @

s.defaultFs lhdfs /iden00bib us oracle com 8020 Madify]

/am resourcemanager.scheduleraddress |1en00bib us oracle com BO30 Madify

lyam resourcemanager.address o005t us oracke com 8032 (=

apreduce.tramework.name yar =

Barttolaerhats Hiadiy

utput.folder.hdfs [Madity]

pts.mountpoint [ocity

am appication casepan e o = M09 oy e
papreduce.reduce.env = Dslsts
fmapreduce map env [Madity” Delete
fnapreduce.map. memoary.mb [Modify Delate
apreduce.reduce. memory.mo poss [Macity| Delete
fmapreduce.reduce java.opts [Xmx2147483647 (= Delete
mapreduce.map java.opts [Xmaz 147483647 Madify] Dalels

2. Select the user-custom jar and then click open.

spatial | raster | RasteroL | ilb|

- File Upload x

|£| | opt || oracle | oracle-spatial-graph

Location: |xtemal-analysis.jar

Places

& Search

@ Recently Used
@ oracle

i Deskrop
= File System
= movie

@ Documents
i Music

{8 Pictures

[ videos

B Downloads

Name ~ Size  Modified
£ extemnal-analysis.jar 9.5 K8 12102

3. Click on upload button to add the custom jar to the imageserver.

4. Waits till the jar is loaded and shows a successful message, then click Return to Console.

The new user jar has been added.

Return to Console

5. Check the jar file is added to the console.

Note: If ERROR 404 appears it could be related to memory capacity overflow in the Virtual
Machine when uploading the jar file, then you need to restart Jetty

1). cd /uO1/oracle-spatial-graph/spatial/jetty

2). ps —fea [ grep java

3). Select the <PID> belongs to the process java —jar start.jar

4). kill -9 <PID>
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5) java —jar start.jar

Upload user jars for mosaic processing(Only 1 jar is allowed)
Selectfile to upload: | Browse... | No file selected.

I Jar | Delete |
|external-analysis.jar “[ Delete] [

6. Go to the Hadoop Loader and globe tab w and refresh the footprints
Refresh Footprint
to visualize the DEM image.
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FOESOAT)
B erate Mosaic _
Save Catalog ...

=

8. Then right click on the map to open the mosaic catalog configuration.

9. When the dialog is open, provide a mosaic output name for this image.

£l
HDFS Resource Manager: bigdatalite Jocaldomain:030 &
Catalog Help
h Loada mosalc configuration file: u
Output SRID: * opt/shareddir/spatial ]
Ouiput foider (Write access)* W select Files
Mosaic file name: O data &
Nosai cofg fle ) ) Bt
Output format: [emrr 2]
Output mosalc width: *
Output mosalc helght:
Algorithm to use: | Last Modfied ¢ | CJ Descendent
Pixel Type: [Byte 2]
Number of bands: b
Coordinate X: [527842.1174945284 | Pixel width (X): (31.98482952¢ ‘ . 1
Coordinate Y: (4307890.688918489 | Rotation Y= FHE e
\ ok | [ cancel |
[ Add process class | =

10. Modify the pixel type to Float 32 bits since this is a 32 bits image.

output folder (Write access)* | fopt/shareddir/spatial n
Mosaic file name: hillshade

Masaic config file(xml):

Cutput format: ‘GTIFFicl

Output mosaic width: *

= =
N |
oo
oo

Cutput mosaic height:

Algorithm to use: [ Last Modfied| ¢ | O Descendent

Pixel Type: Byte z

w
-
=
- (D

MNumber of bands:
unsigned Int 16 Bits

Int 16 Bits
Unsigned Int 32 Bits

Coardinate X: (521740.9296895¢, -2 B>
Coardinate V: [4313797.740865¢

& gl width (¥): |36.2411861569601
¢ Float 64 Bits Rolation ¥: 0

11. Click on Add process Class button and provide the name of the class that will do the slope
calculation( fully class qualified name, including the package name), which is:
oracle.spatial.raster.HillShade

Coordinate X: |527847 9626986653 Fixel width (X): |30 564782643522808 Rotation X: 0
Select Coords
Coordinate ¥ |4306230.577794394 Rotation ¥: 0 Pixel height (Y): |-30.564782643522808
Add process class
e ——_

Full Name Class |oracle_spatial.raster.HiIIShade

12. Click on to generate mosaic and wait for the result.
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13. Download the hillshade image. (This kind of image will not be visible with windows photo
viewer, use another viewer)

o aranee—

“ »

Lab Part 5: Use Oracle Big Data Spatial and Graph Raster Command Line
The following series of labs will walk us through the steps needed to load rasters in HDFS and process
them using the Oracle Big Data Spatial and Graph Raster Command Line. First lab is a prerequisite for
the rest of the labs since this loads the rasters into HDFS.

Lab Exercises:

Load a set of rasters ( 6 mins)
Process mosaic operation ( 6 mins)
Process mosaic subset operation and raster algebra functions (5 mins)

Process slope function (5 mins)
Extend the framework by creating a custom raster analysis operation ( 30 mins)

S =

Let’s get started:

Step 1: Open the terminal.

A ¥
. Applications Places System a T 17 2% @
é’ St . S L 5
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Step 2: Make sure libproj.so native library under /opt/oracle/oracle-spatial-

graph/spatial/raster/gdal/lib has execute permissions for all users, if not, set them

chmod 755 /opt/oracle/oracle-spatial-
graph/spatial/raster/gdal/lib/libproj.so

Step 3: Make sure xml folder under fopt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/
has write permissions for all users, if not, set them

chmod 757 /opt/oracle/oracle-spatial-graph/spatial/raster/Raster-
HOL/data/xml

Step 4: Switch your user id to hdfs user.

sudo su - hdfs

Step 5: Modify the SHADOOP_CLASSPATH environment variable to include all the jars required for job
execution, by setting this, Hadoop will know where to find them.

export HADOOP CLASSPATH=/opt/oracle/oracle-spatial-
graph/spatial/raster/jlib/hadoop-imageprocessor.jar:/opt/oracle/oracle-
spatial-graph/spatial/raster/jlib/hadoop-raster-fwk-
api.jar:/opt/oracle/oracle-spatial-
graph/spatial/raster/jlib/gdal.jar:SHADOOP CLASSPATH

Load a set of rasters.

In these steps you will load in HDFS a set of rasters with different resolutions, data types and SRID’s.

1. Go to /opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/raster and review the
rasters included there. There are three Hawaii rasters in different resolutions. There is also an
Elevation Model of Northern Napa Valley in SRID 32610 and has a single. The four of them will
be loaded in this exercise. The rasters to load are specified using the —files option when

B

.
hawaii.tif kahoolawe.tif maui.tif NapaDEM.tif

executing the job.

2. The rasters will be loaded in the HDFS folder you specify, for this exercise we are using exercise0
folder, specifying the —output option when executing the job. This directory will be located in
the following path: fuser/hdfs/exercise0/. As you can notice, hdfs directory is included in the
path, since that is the user executing the loading process.



ORACLE

Oracle Big Data Spatial: Hands-on Lab BIG DATA APPLIANCE

3.

You can also specify a thumbnail directory, where a thumbnail of every loaded raster is stored
when the job finishes. You can use it to verify if the raster loaded correctly and no information
was lost. For this exercise we are setting /opt/shareddir/spatial as the thumbnail folder, using
the —thumbnail option when executing the job.

Another optional setting is the number of overlapping pixels, which indicate the pixels from the
adjacent tiles that will be shared in every tile, these pixels apply to all directions (bottom, top,
left and right). For this exercise we are setting this value as 10, using the —overlap option when
executing the job.

Gdal and Gdal data directories must be set using the —gdal and —gdalData options when
executing the job, for this exercise we are setting fopt/oracle/oracle-spatial-
graph/spatial/raster/gdal/lib and /opt/oracle/oracle-spatial-graph/spatial/raster/gdal/data
Execute the job using the hadoop jar command with the hadoop-imageloader.jar and all the
options described in the last steps and wait until it finishes.

hadoop jar /opt/oracle/oracle-spatial-graph/spatial/raster/jlib/hadoop-
imageloader.jar -files /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-

HOL/data/raster/hawaii.tif, /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-

HOL/data/raster/kahoolawe.tif, /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-

HOL/data/raster/maui.tif, /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL/data/raster/NapaDEM.tif -out
exercisel -overlap 10 -thumbnail /opt/shareddir/spatial -gdal
/opt/oracle/oracle-spatial-graph/spatial/raster/gdal/lib -gdalData
/opt/oracle/oracle-spatial-graph/spatial/raster/gdal/data

oracle@bigdatalite:~

File Edit View Search Terminal Help

width 1860 and height 1202 (A
16/81/08 17:30:19 INFO process.GdalLoader: Generated 1 pieces

16/01/08 17:30:19 INFO input.LoaderInputFormat: Finished generating splits
16/81/08 17:30:19 INFO input.lLoaderInputFormat: Total # of splits: 4

16/81/08 17:30:19 INFO mapreduce.JlobSubmitter: number of splits:4

16/81/08 17:30:19 INFO mapreduce.JobSubmitter: Submitting tokens for job: job_ 14
52021648304 8057

16/81/08 17:30:13 INFO impl.YarnClientImpl: Submitted application application_ 14
52021648304 8057

16/81/08 17:30:19 INFO mapreduce.Job: The url to track the job: http://bigdatali
te.localdomain: 8088/proxy/application_1452021648304 0057/

16/81/08 17:30:13 INFO mapreduce.Job: Running job: job_ 1452021648304 8057
16/81/08 17:30:25 INFO mapreduce.Job: Job job 1452021648384 0057 running in uber
mode : false

16/81/08 17:30:25 INFO mapreduce.Jlob: map 8% reduce 0%

16/81/08 17:30:37 INFO mapreduce.Jlob: map 50% reduce 8%

16/01/08 17:30:38 INFO mapreduce.Jlob: map 75% reduce 0%

16/81/08 17:30:44 INFO mapreduce.Jlob: map 100% reduce 8%

16/81/08 17:30:49 INFO mapreduce.Job: map 100% reduce 75%

16/81/08 17:30:52 INFO mapreduce.Job: map 100% reduce 83%

16/81/08 17:30:55 INFO mapreduce.Jlob: map 100% reduce 92%

16/01/08 17:30:58 INFO mapreduce.Jlob: map 100% reduce 100%

16/81/08 17:31:01 INFO mapreduce.Job: Job job_ 1452821648384 0057 completed succe
ssfully ~

After the job finishes, list the content of the hdfs output directory to verify the rasters loaded
correctly, the four rasters should be listed as a result.

hdfs dfs -1s /user/hdfs/exercisel/opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL/data/raster
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8.

If you wish to visually check if the rasters were loaded correctly, the thumbnails are what you
need. Review them in your /opt/shareddir/spatial/thumb directory followed by the hdfs path
used in the previous step.

ls -lat
/opt/shareddir/spatial/thumb/user/hdfs/exercisel/opt/oracle/oracle-
spatial-graph/spatial/raster/Raster-HOL/data/raster

File Edit View Places Help

hawaii.tif.ohif.tif kahoolawe.tif.ohif.tif maui.tif.ohif.tif

NapaDEM.tif.ohif.tif

|Ed raster v | 4 items, Free space: 88.3 GB

Process mosaic operation.

In these steps you will process the Hawaii rasters loaded in previous lab by extracting a subset of them
and creating a mosaic with them (If you have not yet executed it, please do so before continuing).

1.

Let’s start with the process by setting the raster catalog, go to /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL/data/xml and open input.xml. Make sure the raster
directory set in HDFS includes “exercise0” as part of the path for each raster in the catalog, they
should all be in the path: /user/hdfs/exercise0/opt/oracle/oracle-spatial-
graph/spatial/raster/HOL/data/raster. This file will be used when executing the job to set the
catalog using the —catalog option.



ORACLE

Oracle Big Data Spatial: Hands-on Lab BIG DATA APPLIANCE

input.xml (/opt/oraciejoracle-spatial-graph/spatial/raster/Raster-HOL/data/xml) - gedit

File Edit View Search Tools Dacuments Help

Eopen v [&isave ) Sl . W

o inputxmi 3¢

1

2 g

3 inag

4

5 raster -mwr;‘l‘ﬂfnr.nrar'\amrarla-ipanat-qraph:ma{.al/rasrarfﬁanar-dm;‘ca!aﬂms!sr:ma|i.Hr.nm‘ rast
6

7

8

3</band:

1 r /lWFr/rﬂfp!,'nrarl?/nrarl?—<pa'|aL—graph,‘apat_al;’msf?r*RanPr—AGL,‘dam_ﬂras'Fr,'na'mnla'..? tif.ohif</raste

14 band ) ,3">3</band!

17 raster /l\ssrﬂ‘ﬂfsm‘,'nm(l?/nrarl?—<,p?'|at—grar.h,'anat_al;’ms(?r'Rasf?r—-1(1L,‘r‘.a1a_ﬂra<.1(r,'haua_l tif.ohif

20 bands datat g="1, 3

Next step is to verify the features of the mosaic we want to create, the mosaic configuration xml
is /opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/xml/testFS.xml, in this
example we are creating a mosaic that includes the complete three rasters according to the
specified coordinates in the transform element, it has 3 bands, SRID 26904 and GTIFF format.
Even though the raster kahoolawe listed in the catalog has SRID 26961, their coordinates will be
transformed in the process to make them match the mosaic request of SRID 26904. The
directory type element specifies that mosaic file output will be located in NFS, now you have to
set the directory output to /opt/shareddir/spatial. This file will be used when executing the job
to set the mosaic configuration using the —config option. You may want to experiment by
changing the coordinates and see how the resulting mosaic changes.

testFS.xml (fopt/oracle/oracle-spatial-graph/spatial/raster/Raster-HoL/data/xml) - gedit

File Edit View Search Tools Documents Help
|| Eopen v Bisave =) A
o testFs.xml ¢

1f7xml version="1.0" encoding="UTF-8" standalone="no"7
<mosaic>
<output>

<SRID>26904</SRID>
<directory typ FS“ ectory>
<tempFsFolder>/home/orat (EX enpremyme
<filename-hawaiimosaic</filename>

<format>GTIFF:

width>1600</width>

10 <height>986</height>

11 <algorithn
12 <bands 1
13 <nodata>
14 <pixelTypes1</pixelTypes

15 </output>

16 <crop>

17 <1--Transform coordinates are set up as coordinateX, pixelxWidth, RotationX, coordinateY, Rotation Y, Pixelheighty-->
18 <transforn>556958, 985610072, 260 . 386143650364862, 0, 2350324, 0825054757, 0, -280 . 38643650364862</ T rans form:

eua s wN

2</algorithn>

Now that the catalog and mosaic configuration are set, execute the job using the hadoop jar
command with the hadoop-imageprocessor.jar including the options described in the last steps
plus gdal paths and wait until it finishes.

hadoop jar /opt/oracle/oracle-spatial-graph/spatial/raster/jlib/hadoop-
imageprocessor.jar -catalog /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL/data/xml/input.xml -config
/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-
HOL/data/xml/testFS.xml -gdal /opt/oracle/oracle-spatial-
graph/spatial/raster/gdal/lib -gdalData /opt/oracle/oracle-spatial-
graph/spatial/raster/gdal/data
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oracle@bigdatalite:~

File Edit View Search Terminal Help

16/01/06 16:14:19 INFO input.FilterInputFormat: Selecting piece © [~
16/01/06 16:14:19 INFO input.FilterInputFormat: Data file is /user/hdfs/exercis
eB/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/raster/hawaii.
tif.ohif

16/01/06 16:14:19 INFO input.FilterInputFormat: Splits per piece: 1

16/01/06 16:14:19 INFO input.FilterInputFormat: Incrementing raster id 3

16/01/06 16:14:19 INFO input.FilterInputFormat: Total # of splits: 3

16/01/06 16:14:19 INFO input.FilterInputFormat: Total # of splits: 3

16/01/06 16:14:19 INFO mapreduce.JobSubmitter: number of splits:3

16/01/06 16:14:19 INFO mapreduce.JobSubmitter: Submitting tokens for job: job_14
52100470207_0006

16/01/06 16:14:20 INFO impl.YarnClientImpl: Submitted application application 14
52100470207 0006

16/01/06 16:14:20 INFO mapreduce.Job: The url to track the job: http://bigdatali
te.localdomain:8088/proxy/application 1452100470267 8006/

16/01/086 16:14:26 INFO mapreduce.Job: Running job: job 1452106476207 6086
16/01/06 16:14:32 INFO mapreduce.Job: Job job_1452180478287 0606 running in uber
mode : false

16/01/86 16:14:33 INFO mapreduce.Job: map 0% reduce 8%

16/01/06 16:15:17 INFO mapreduce.Job: map 33% reduce 0% [
16/01/06 16:15:20 INFO mapreduce.Job: map 67% reduce 0%

16/01/06 16:15:23 INFO mapreduce.Job: map 100% reduce €%

16/01/086 16:15:37 INFO mapreduce.Job: map 108% reduce 100%

16/61/686 16:15:39 INFO mapreduce.Job: Job job 1452100470207 0006 completed succels

4. After the job finishes, go to /opt/shareddir/spatial and review that the mosaic was created
there with the name hawaiimosaic.tif, you may visualize it and realize that all the three catalog
rasters are together in this mosaic.

1600 x 986 pixels 4.3 M8 6% i

You may change the Black NODATA value in configuration xml, and you will see a different background
color.

Process mosaic subset operation and raster algebra functions.

In these steps you will process the Hawaii rasters loaded previously in the first lab by extracting a subset
of them(If you have not yet executed it, please do so before continuing), transform the pixel using a
raster algebra function called localnot which inverts every bit in the pixels before creating a mosaic with
them.

1. Let’s start with the process by setting the raster catalog, go to /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL/data/xml and open input.xml. Make sure the raster
directory set in HDFS includes “exercise0” as part of the path for each raster in the catalog, they
should all be in the path: /user/hdfs/exercise0/opt/oracle/oracle-spatial-
graph/spatial/raster/HOL/data/raster. The attribute config indicates the order of appearance



ORACLE

Oracle Big Data Spatial: Hands-on Lab BIG DATA APPLIANCE
of the bands after the process is done, in this case is 1,2,3, you may want to change this order to
experiment how the result changes. This file will be used when executing the job to set the
catalog using the —catalog option.

input.xml {foptioraclejoracle-spatial-graph/spatial/raster/Raster-HOL/data/xml) - gedit

File Edit View Search Tools Dacuments Help

Gopen v Fsve & £ s &

@ input.xmi

1

2

3 inag

4

5 r '-mwr;‘l‘ﬂfnr.nrar'\amrarla-ipm|AL-qraph:ana{.al/rasra“Ranar-dm;‘ca!aﬂms!sr:mali tif.ohif</rast
6

7

]

3</band:

11 r -mwr;‘l‘ﬂfm.mar'\smrarla-imnﬂ-qraph:anat.al/rasrs“Ranar-dm;‘ca!aFras!sr:ﬁa'\nn'\aw\:.ﬂ‘.omf

14 e ,3">3</band

16 age
17 er /IWFrH‘ﬂHnt,'nmﬂ?/nrarl?—ﬂP'|aL—graph,‘anat_al;’ms(priRa-;fPr—-1(1L,‘r‘.a1a_ﬂra<.1?r,'haua_l tif.ohif

20 and t g 3

2. Next step is to verify the features of the mosaic we want to create, the mosaic configuration xml
is /opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/xml/testFSPartial.xml, in
this example we are creating a mosaic that includes the complete three rasters according to the
specified coordinates in the transform element, it has 3 bands, SRID 26904 and GTIFF format.
The directory type element specifies that mosaic file output will be located in NFS, now you
have to set the directory output to /opt/shareddir/spatial. This file will be used when executing
the job to set the mosaic configuration using the —config option. If you notice, the transform
coordinates have changed from the last exercise, now the mosaic has a minor pixelWidth and
pixelHeight , which will cut off the last island on the right, which is hawaii.tif raster, you will
visualize this on the mosaic output one is processed. There is a new element in this xml,
<operations>, where localnot operation is defined, this operation inverts the bits in every pixel
and is part of the supported raster algebra operations included in the framework.

testFSPartial.xml (/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/xml) - gedit

File Edit view Search Tools Documents Help
| EZopen v Fsave Undo. B A&
9| testFSPartial.xml 3¢

1 <?xml version="1.0" encoding="UTF-8" standalone="no"?>
2 <mosaic>

3 <output>

4 <SRID>26904</SRID>

5 <directory type="Fs"t/denoobtb/processtestmwvdirectory>
6 <tempFsFolder>/home/oracle</ tenprerotae
<filename>hawaiimosaic</filename>
<format>GTIFF</format>

<width>1608</width>

10 <height>2974</height>

11 <algorithm 1"52</algorithm>

12 <bands layers="3"/>

13 <nodata>#000000</nodata=

w o~

14 <pixelType>1</pixelType>

15 </output>

16 <operations>

17 <localnot/> ¢

18 </operations>

19 <crop>

20 <1--Transform coordinates are set up as coordinateX, pixelXwidth, RotationX, coordinateY, Rotation Y, PixelheightY-->
21 <transform=734395.2297718262,79.67681758756946,0,2330572.0552893663,0, -79.67681758756946</transform=

22 </crop>

23 </mosaic>

3. Now that the catalog and mosaic configuration are set, execute the job using the hadoop jar
command with the hadoop-imageprocessor.jar and all the options described in the last steps
and wait until it finishes.
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hadoop jar /opt/oracle/oracle-spatial-graph/spatial/raster/jlib/hadoop-
imageprocessor.jar —-catalog /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL/data/xml/input.xml -config
/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-
HOL/data/xml/testFSPartial.xml -gdal /opt/oracle/oracle-spatial-
graph/spatial/raster/gdal/lib -gdalData /opt/oracle/oracle-spatial-
graph/spatial/raster/gdal/data

oracle@bigdatalite:~

File Edit View Search Terminal Help

tif.ohif a
16/01/06 18:18:23 INFO input.FilterInputFormat: Splits per piece: 1

16/01/06 18:18:23 INFO input.FilterInputFormat: Incrementing raster id 3
16/01/06 18:18:23 INFO input.FilterInputFormat: Total # of splits: 3

16/01/06 18:18:23 INFO input.FilterInputFormat: Total # of splits: 3

16/01/06 18:18:23 INFO mapreduce.JobSubmitter: number of splits:3

16/01/66 18:18:24 INFO mapreduce.J]obSubmitter: Submitting tokens for job: job 14
52100470207_0008

16/01/66 18:18:24 INFO impl.YarnClientImpl: Submitted application application 14
52100470207_0008

16/01/06 18:18:24 INFO mapreduce.Job: The url to track the job: http://bigdatali
te.localdomain:8088/proxy/application_1452180470207_8088/

16/81/06 18:18:24 INFO mapreduce.lob: Running job: job 1452100470287 0068
16/01/86 18:18:37 INFO mapreduce.Job: Job job_14521080478207_088 running in uber
mode : false

16/01/06 18:18:37 INFO mapreduce.lob: map 0% reduce 0%

16/81/06 18:19:04 INFO mapreduce.lob: map 22% reduce 8%

16/01/06 18:19:05 INFO mapreduce.lob: map 33% reduce 0%

16/81/06 18:19:13 INFO mapreduce.lob: map 67% reduce 8%

16/01/06 18:19:34 INFO mapreduce.lob: map 67% reduce 22%

16/01/86 18:19:37 INFO mapreduce.lob: map 100% reduce 22%

16/01/06 18:19:38 INFO mapreduce.]ob: map 100% reduce 100%

16/01/06 18:19:39 INFO mapreduce.Job: Job job 1452100470207 0088 completed succe
ssfully =

4. After the job finishes, go to /opt/shareddir/spatial and review that the mosaic was created
there, you may visualize it and realize that all the three catalog rasters are together in this
mosaic. In this example the last island on the right is cut, this is a result of the transform
coordinates set in the mosaic configuration, that do not cover the complete island, and is an
example of subset operation. Also, you may notice the change in the pixels color and this is the
result of applying the localnot operation.

hawaiimosaic.tif

File Edit Vview Image Go Help

1600 x 2974 pixels 13.6 MB 19% 1/1
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Process slope function.
In these steps you will process the Napa Valley Elevation Model loaded in HDFS in the first lab (If you

have not yet executed it, please do so before continuing) using a slope function provided by the
framework.

1. Let’s start with the process by setting the raster catalog, go to /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL/data/xml and open inputDEM.xml. Make sure the raster
directory contains “exerciseQ” as part of the path for the raster in the catalog, it should be in the
path: /user/hdfs/exercise0/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-
HOL/data/raster. This file will be used when executing the job to set the catalog using the —
catalog option.

inputDEM.xml (/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/xml) - gedit

File Edit View Search Tools Documents Help

| B open v Fsave Undo #a &
| @] inputDEM.xml 3¢

1 <?xml version='1.0'7>

2 <catalog>

3 <image>

4 <raster=/user/hd t/oracle/oraclefspatialfgraph/spatial/raster/RasterfHUL/data/raster/NapaDEH.tif.ohif<,’-'aste-'>
5 <bands datatype='6" cemrrgr 1 >l</bands>

6 </image>

7

8 </catalog>

9

2. Next step is to verify the features of the mosaic we want to create, the mosaic configuration xml
is /opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/xml/testSlopeFS.xml, in
this example we are creating a mosaic that include the complete Elevation Model according to
the specified coordinates in the transform element, it has 1 band, SRID 32610 and GTIFF format.
The directory type element specifies that mosaic file output will be located in NFS, now you
have to set the directory output to /opt/shareddir/spatial. The <operations> element sets the
localif operation, this operation updates the value of every pixel where its original elevation is
greater than 2500, you may change this value if you wish to experiment with it. The <process>
element indicates that ImageSlope class, which is part of the framework will be executed as part
of the process, as a result the output mosaic will show the slope according to its neighbor pixels.
This file will be used when executing the job to set the mosaic configuration using the —config
option.
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L]
File Edit View Search Tools Documents Help

open v [ save | Undo @ 3
{1 — = A

(5] inputDEM.xml 3¢ | |¢| testSlopeFS.xml 3

1 <?xml version="1.8" encoding="UTF-8" standalone="no"?>
2 <mosaic>
3 <output>

4 <SRID>32610</SRID>
5 <directory ts-pe="F5"1-’ecto-’y>
6 <tempFsFolder>/net/den0fDTD o d7Tel2test/jobTempOutput</tempFsFolder>
7 <filename>NapaSlope</filename>
8 <format>GTIFF</format>
9 <width>1400</width>
10 <height>870</height>
11 <algorithm order="1">2</algorithm>
12 <bands layers="1"/>
13 <nodata=#000000</nodata>
14 <pixelType>6</pixelType>
15 </output>
16 <crop=
17 <!--Transform ceordinates are set up as coordinateX, pixelXwidth, RotationX, coordinateY, Rotation Y, PixelheightY-->
18 <transform>520284.6959469194,48.416923003863712,0,4305151.843027749, 0, -49.416923003863712</transform=
19 </crop>
20 <process>
21 <class=oracle.spatial.hadoop.imageprocessor.process.ImageSlope</class>
22 </process>
23 <operations>
24 <localif newvalue="3456" operand="2580" operator="s"/> -{:::

25 </operations>
26

testSlopeFS.xml (/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/xml) - gedit

27 </mosaic>

3. Now that the catalog and mosaic configuration are set, execute the job using the hadoop jar
command with the hadoop-imageprocessor.jar and all the options described in the last steps
and wait until it finishes.

hadoop jar /opt/oracle/oracle-spatial-graph/spatial/raster/jlib/hadoop-
imageprocessor.jar —-catalog /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL/data/xml/inputDEM.xml -config
/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-
HOL/data/xml/testSlopeFS.xml -gdal /opt/oracle/oracle-spatial-
graph/spatial/raster/gdal/lib -gdalData /opt/oracle/oracle-spatial-
graph/spatial/raster/gdal/data

oracle@bigdatalite:~

File Edit View Search Terminal Help

16/01/06 18:58:22 INFO input.FilterInputFormat: File data type is 6 and SRID is [~
32616with source resolution of 27.908894588908486,-27.90809458890406

16/01/06 18:58:22 INFO input.FilterInputFormat: Selecting piece @

16/01/06 18:58:22 INFO input.FilterInputFormat: Data file is /user/hdfs/exercis
e2/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/raster/NapaDEM
.tif.ohif

16/01/06 18:58:22 INFO input.FilterInputFormat: Splits per piece: 1

16/01/06 18:58:22 INFO input.FilterInputFormat: Incrementing raster id 1

16/01/06 18:58:22 INFO input.FilterInputFormat: Total # of splits: 1

16/01/06 18:58:22 INFO input.FilterInputFormat: Total # of splits: 1

16/01/06 18:58:22 INFO mapreduce.JobSubmitter: number of splits:1

16/01/06 18:58:23 INFO mapreduce.JlobSubmitter: Submitting tokens for job: job 14
52108470207 _0010

16/01/06 18:58:24 INFO impl.YarnClientImpl: Submitted application application 14
52108470207 _0010

16/01/06 18:58:24 INFO mapreduce.Job: The url to track the job: http://bigdatali
te.localdomain:8088/proxy/application 1452100478207 0810/

16/01/06 18:58:24 INFO mapreduce.Job: Running job: job 1452100470207_0010
16/01/606 18:58:36 INFO mapreduce.Jlob: Job job 1452100478207 €810 running in uber
mode : false E
16/01/06 18:58:36 INFO mapreduce.Job: map 8% reduce 8%

16/01/06 18:58:49 INFO mapreduce.Job: map 100% reduce 0%

16/01/06 18:59:05 INFO mapreduce.Job: map 100% reduce 100%

16/61/06 18:59:06 INFO mapreduce.Job: Job job_1452100470207_€081@ completed succe[v

4. After the job finishes, go to /opt/shareddir/spatial and review that the mosaic was created
there, the output raster with the slope cannot be visualized in Linux environment for the
standard image tools, if you want to do so you may want to open the raster in Windows
environment with Windows Photo Viewer and realize that the original Elevation Model has
changed, now it shows the slope of every pixel allowing you to have a mountain view. If you
don’t have access to Windows environment you may try any specialized raster tool.
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Extend the framework by creating a custom raster analysis operation.

In these steps you will learn how to extend the framework to create your own custom raster analysis
class. We will create a hillshade operation and will plug it to the framework to use it. The Hillshade
function obtains the hypothetical illumination of a surface by determining illumination values for each
pixel in a raster. It does this by setting a position for a hypothetical light source and calculating the
illumination values of each pixel in relation to neighboring pixels. You will process it using your own
processing class created by you! The input raster is the Napa Valley Elevation Model loaded in HDFS in
the first lab (If you have not yet executed it, please do so before continuing).

1. Let’s create the hillshade processing class. Open JDeveloper by clicking the JDev icon in the
upper Task Bar.

?
A, Applications Places System e s O @
B Aep Y B A,

2. Select the Studio Developer role, and you may want to uncheck the “Always prompt for role
selection on startup” checkbox so this window does not appear next time.

Select Role

Select the role that matches your requirements. You can also change
roles using the Roles page in preferences.

©) customization Developer
Confi duct for customizing metadata

eatures for core database development

eatures for core Java development.

() Java EE Devel

3. Go to Application Navigator and from the dropdown list select New Application, select Java
Desktop Application and click OK. Set the Application Name to RasterAnalysisApplication and
click Next.
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Create Java Desktop Application - Step 1 of 4

Name your application

- Application Name:
© Application Name

[Rasteranalysisapplication|

‘ |
Project Name
s Directory:
[ [/nomeforacte/jdeveloper/mywork/RasteranalysisApplication Browse
- Application Fackage Prefix
Help Next > Einish Cancel

4. Set the project name to ExternalAnalysis and click Next.

Create Java Desktop Application - Step 2 of 4

Name your project

o Project Name: [External&nalysis |

¢ Application Name

 Praject Name Directory:  [ir/mywork/RasterAnalysisApplication/ExternalAnalysis|  Browse
ol

|
T Project |ava Settinas | Project Features

Java

network-wide distributed environments.

Help < Back Next > Einish

5. Set the default package to oracle.spatial.raster and click Finish.

Create Java Desktop Application - Step 3 of 4

Configure Java settings

The Java programming language is a simple object-oriented language designed to
meet the challenges of application development in the context of heteragenzous,

Cancel

Application Name Your new project starts with a default package, a source root directory, and an output
T directory.
Project Name

)r\ . . Be'aut pacgage

T Project Java Settings oracle spatial raster ]

w Build Tool
lava Source Path
‘,‘Jdeveloper’,’myworkJRas(er’AnaIvs\sAplecatlonfEx(er’nalAnaly's\s,‘src‘ Browse...
Qutput Directory:
‘feloper,’myworkJRas(erAnalys\sAplecatlonfEx(er’nalAnaly's\s,‘classes‘ Browse...

Help

< Back Mext > Einish

Cancel
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6. Right click on the ExternalAnalysis project in the Application Navigator and select Project
Properties. Select the Libraries and Classpath option and click on Add JAR/Directory. In the Add
Archive/Directory window set the path to /opt/oracle/oracle-spatial-graph/spatial/raster/jlib
and select the jar files gdal.jar and hadoop-imageprocessor.jar. Click Open and the Ok. From
the /usr/lib/hadoop add the hadoop-common-2.6.0-cdh5.4.7.jar. Now the project knows about
the required files to create the hillshade class.

@ Project Properties - /home/oracle/jdeveloper/mywork/RasterAnalysisApplication/Exte x

Q search Libraries and Classpath
Project Source Paths () Use Custom Settings
ADF Business Components| | <\ 1-, broiect Serrings
ADF Model
ADF View |ava SE Version
Ant Change.
Compiler
Dependancies Classpath Entries:
Deployment Export Description Add Ligrary
EJB Module [? cdaljar
Extension [ Hadoop-imageprocessor.jar it B e e
Facelets Tag Libraries | B [ Hadoop-common-2.6.0-cdh5 4.7 jar Remove
Features
Javadoc = View
Java EE Application &
PN Share As
JPA
J5P Tag Libraries 3
J5P Visual Editor %
Libraries and Classpath
Maven
Resource Bundle
-+ Run/Debug
Help ok Cancel

7. Right click on the ExternalAnalysis project in the Application Navigator and select New -> Java
Class. In the Create Java Class window, set HillShadeUtil as the Name for the class and click Ok.

[ Create Java Class x
Enter the details of your new class |:|
Name:  [HillshadeUtil |
Package: [oracle spatial.raster =N
Extends: [Javalang Object ]
Optional Attributes
Implem ents: + X

Access Madifiers Other Modifiers
(3) public @) <Ngne>
() package protected () abstract

(O final

Congtructors from Superclass

Implement Abstract Methods

[] Main Methad

Help oK Cancel

8. Go to /opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/java/src and copy the
content of HillShadeUtil.java into the class you just created in JDeveloper. This class contains
utilitary methods to calculate hillshade value for every pixel in the DEM.

9. Right click on the ExternalAnalysis project in the Application Navigator and select New Java
Class. In the Create Java Class window, set HillShade as the Name for the class. Click on the
green Add button to add the class we are implementing which is
oracle.spatial.hadoop.imageprocessor.process.ImageProcessorinterface, then click Ok.
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) Create Java Class x
Enter the detalls of your new class. |:|
Name:  [Hillshade ]
Package: [oracle spatialraster | &

Extends: [javalang Object =N

Optional Attributes

Implements:

& ImageProcessarinterface (oracle spatial.hadoop.imageprocessor.

Access Modifiers Other Modifiers
(%) public (%) <Ngne>
() package protected () abstract

) final

Constructors from Superclass

Implement Abstract Methods
] Main Method

Help oK Cancel

10. Let’s start programming the HillShade.java class; The following import statements are required:

import oracle.spatial.hadoop.imageprocessor.datatype.ImageBandWritable;
import oracle.spatial.hadoop.imageprocessor.process.ImageProcessorlnterface;
import org.apache.hadoop.io.DoubleWritable;

import org.apache.hadoop.io.IntWritable;

import org.gdal.gdal.gdal;

11. Since the objective of this lab is to understand how to extend the Oracle framework using the

12.

ImageBandWritable datatype that contains the raster info, all the hillshade algorithm details are
separated in the HillShadeUtil class so that the class you are coding focus only in getting info
from the raster and set the process results back in the ImageBandWritable data type. If you are
interested in the algorithm for hillshade, review the utilitary class. Inside the process method
that created automatically to implement the ImageProcessorinterface, we will start developing
the hillshade calculation, the following code gets the bands number, width and height of the tile,
number of overlapping pixels and flags for overlap in the four borders of every pixel.

//the GeneralInfoWritable inside the image contains the information about the final mosaic output, get number of output bands from

there.
int bands = Integer.valueOf(imageBandWritable.getMosaicInfo().getBandsToAdd().toString().split(",").length);

int width = imageBandWritable.getDstWidthSize().get();
int height = imageBandWritable.getDstHeightSize().get();

int overlap = imageBandWritable.getOverlap().get();
byte upOv = imageBandWritable.getUpOv().get();

byte downOv = imageBandWritable.getDownOv().get();
byte leftOv = imageBandWritable.getLeftOv().get();
byte rightOv = imageBandWritable.getRightOv().get();

Now let’s define the MBR where the hillshade algorithm will start the processing, an initial setup
of 0 as a start and width and height of the tile as end is done. As a second step, we validate the
flags for overlapping pixels in every border of the tile and adjust the MBR accordingly to make
sure that only pixels specific to this tile are processed and avoid redundant processing with
other mappers, also the offsets in X and Y for this tile are updated based on the overlapping
pixels.
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13.

14.

15.

int startX = 0;
int startY = 0;
int endX = width;
int endY = height;
//1f there are overlapping pixels on the left, then X will start in position overlap otherwise in 1
if (leftOv == Byte. MAX_ VALUE) {
startX = overlap;
imageBandWritable.setOffX(new IntWritable(imageBandWritable.getOffX().get() + overlap));
}else {
startX = 1;
imageBandWritable.setOffX(new IntWritable(imageBandWritable.getOffX().get() + 1));
}
//1f there are overlapping pixels on the right, then X will end in the width position minus overlapping pixels
if (rightOv == Byte. MAX_VALUE) {
endX = width - overlap;
}

//If there are overlapping pixels on the top, then Y will start in position overlap
if (upOv == Byte. MAX VALUE) {
startY = overlap;
imageBandWritable.setOffY (new IntWritable(imageBandWritable.getOffY().get() + overlap));

}

//1f there are overlapping pixels on the bottom, then Y will end in the height position minus overlapping pixels
if (downOv == Byte. MAX_VALUE) {

endY = height - overlap;
¥

Now with the extracted information, let’s call the hillshadeTile method and finally return the
ImageBandWritable object with the hillshade information for final mosaic processing inside the
framework.

hillshadeTile(imageBandWritable, startX, startY, endX, endY, width, height, bands);
return imageBandWritable;

Let’s create the hillshadeTile method that returns void and receives the data we extracted. The
first statement will be the creation of a HillShadeUtil instance. The rest of the method is
described in the next items.

private void hillshadeTile(ImageBandWritable image, int startX, int startY, int endX, int endY, int width,

int height, int bands) {
HillShadeUtil util = new HillShadeUtil();

//More code to add inside this method

Now calculate the last position in the tile by multiplying width*height, extract the width for
pixels in X and Y from mosaic configuration object, and calculate the width and height of the
piece to process according to the start and end pixels position excluding the overlapping pixels
that we calculated in last code segment. Reset the band counter of the ImageBandWritable
instance, so that we can add new processed data to it starting on band index 0.

int lastValue = width * height;
double pixel XWidth = image.getMosaicInfo().getPixel X Width().get();
double pixel Y Width = image.getMosaicInfo().getPixel Y Width().get();
int newWidth = endX - startX;
int newHeight = endY - startY;
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16.

17.

18.

19.

image.resetBandCounter();

We have all the required information to calculate hillshade, let’s iterate the bands, get the
NODATA value for each of them and execute the util.hillshade function. If you have interest on
the hillshade algorithm please review HillShadeUtil class.

for (int x = 1; x <= bands; x++) {
DoubleWritable noData = image.getNoDataArray(x);
util.hillshade(lastValue, pixelXWidth, pixel Y Width, noData, image, newWidth, newHeight, x, startX,
startY, endX, endY, width, height);
}
Now that hillshade has been calculated and set in the ImageBandWritable instance, let’s set the
final details to it, that reflect the new MBR for this tile, starting by setting the width, height and

number of bytes.

image.setDstWidthSize(new IntWritable(newWidth));
image.setDstHeightSize(new IntWritable(newHeight));

int pixels = (newWidth) * (newHeight);

int bytesNumber = pixels * (gdal.GetDataTypeSize(image.getDType().get()) / 8);
image.setBytesNumber(bytesNumber);

Finally, update the coordinates for this tile, first get the original coordinates of the tile, and then
update positions 0 and third of the substitute array since those represent the raster start point,
update it by multiplying the pixel width and height in positions 1 and 5 * the new start X and Y
pixels, this gives us the delta for the new MBR and must be added to original start coordinates.

DoubleWritable[] originalGeoTransform = image.getGeoTransform();
DoubleWritable[] adfGeoTransform = new DoubleWritable[6];
//0 and 3rd positions represent image origin, recalculating for new image size.
adfGeoTransform[0] =
new DoubleWritable(originalGeoTransform[0].get() + (originalGeoTransform[1].get() * startX));
adfGeoTransform[1] = new DoubleWritable(originalGeoTransform[1].get());
adfGeoTransform[2] = new DoubleWritable(originalGeoTransform[2].get());
adfGeoTransform[3] =
new DoubleWritable(originalGeoTransform[3].get() + (originalGeoTransform[5].get() * startY));
adfGeoTransform[4] = new DoubleWritable(originalGeoTransform[4].get());
adfGeoTransform[5] = new DoubleWritable(originalGeoTransform[5].get());
image.setGeoTransform(adfGeoTransform);

Class is ready! Now let’s build it and pack a jar file to execute it. Right click on the project and
select Project Properties. In the emergent window select Deployment option and click on Create
Deployment Profile icon. Select JAR File as the Profile Type and set external as the Deployment
Profile Name, click OK to Finish.
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0 Project Properties - /home/oraclefjdeveloper/mywork/RasterAnalysisApplication/Exte x

Q search Deployment
Project Source Paths (0) Use Custom Settings
ADF Business Components| | 5 |jcq project Settings

ADF Model
Create Deployment Profile [ X

Click OK to create your new deployment profile and immediately open it to see its configuration.

9 Profile Type:

[1arcFile
- Extensil  peployment Profile Name:
Facelet
[external |
Featurg
Javadoq Description:
= EE
j::a Create a simple JAR archive from a Project.
J5PTag
- JSP Vis!
-~ Lib
ol L oK Cancel
Maven
Resource Bunare
- Run/Debug
bl QK Cancel

20. In the emergent Edit JAR Deployment Profile Properties, click the Browse button to set the main
class to oracle.spatial.raster.HillShade and click Ok. Set the JAR File output path to
/opt/oracle/oracle-spatial-graph/spatial/raster/jlib, the name to external-analysis.jar, add an
additional MANIFEST file by clicking the button Add, and select the MANIFEST-EXTERNAL file
included in /opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/java/ and click Ok to
accept all changes.

Edit JAR Deployment Profile Properties

Q search JAR Options

; ns JAR File:
- File Groups

| @ Project Output

i i+ Contributors
H Filters

Lo Library Dependencies
L. Profile Dependencies

[Facie-spatia-graph/spaualjraster iy extermai-anaiysisjar] | growse.

] Compress Archive

Include Manifest File (META=INE/MANIFEST MF)

Main Class: [oracle.spatial raster Hillshade Browse.

Additional Manifest Files to Merge into MANIFEST.MF

Add

Delete

Help oK Cancel

21. Deployment profile is ready, build the project using <Ctrl> + <F9>, after it is built, right click on
the project select Deploy and the external profile you just created and click OK. Jar file is
deployed and ready to use. This jar file has already been exported to HADOOP_CLASSPATH in

the Preparation Steps located at the beginning of this lab part.



ORACLE

Oracle Big Data Spatial: Hands-on Lab BIG DATA APPLIANCE
O

File Edit View Places Help

A [ a - A

asm-3.1.jar external-analysis. gdal.jar hadoop-
jar

imageloader.jar
- N -

hadoop- hadoop-raster- hadoop-raster-fwk-
imageprocessor.jar examples.jar api.jar

[EQjlib v | 7 items, Free space: 22.3 GB

22. Now configure the raster catalog to process, go to /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL/data/xml and open inputDEM.xml. Make sure the raster
directory set in HDFS (exercise0) is part of the path for the raster in the catalog, it should be in
the path: /user/hdfs/exercise0/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-
HOL/data/raster. This file will be used when executing the job to set the catalog using the —
catalog option.

inputDEM.xml (/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/xml) - gedit

File Edit View Search Tools Documents Help

= Undo B M

| B open v [ save

| ®| inputDEM.xml 3¢

1 <7xml version='1.0'7>
<catalog>
<image>
<raster>/user/hd t/uracle/uraclefspatialfgraph/spatial/raster/RasterfHUL/data/raster/NapaDEH. tif.ohif</raster>
<bands datatype='6" cComrro- 1'>1</bands>
</image>

</catalog>

Wm N W B W

23. Next step is to verify the features of the mosaic we want to create, the mosaic configuration xml is
/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/xml/testSlopeFS.xml, in this
example we are creating a mosaic that include the complete Elevation Model according to the
specified coordinates in the transform element, it has 1 band, SRID 32610 and GTIFF format. The
directory type element specifies that mosaic file output will be located in NFS, now you have to set
the directory output to /opt/shareddir/spatial. The <operations> element sets the localif operation,
this operation updates the value of every pixel where its original elevation is greater than 2500, you
may change this value if you wish to experiment with it. The <process> element indicates the class
that will be used to process the raster, set oracle.spatial.raster.HillShade, which is the class you just
built and as a result the output mosaic will show the hillshade of the elevation model. You may also
change the output filename. The class will be found by Hadoop since the jar file was already
exported to HADOOP_CLASSPATH on step 8. This file will be used when executing the job to set the
mosaic configuration using the —config option.
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testSlopeFs.xml {/optioraclejoracle-spatial-graph/spatial/raster/Raster-HoL/data/xml) - gedit
File Edit View Search Tools Documents Help

& open v [ save undo N

o) testsiopeFsxml 3¢

pe-r Qe sharedir,sprE o

cto
'renafrsLZIGsl/]nbferaDu(pul tempFsFold

17«‘ lram om coordinates are set up a5 coordinateX, pixelWidch, RotationX, coordinateY, Rotation ¥, Pixelheighty-
18 <t +520284. 6959469194 48, 416923803863712, 8, 4305151, 843027749, 8, - 49. 4169230038637 12
18 </crop

21 <class>oracle. spatial. raster.HillShadek/class '-=-I-q=

24. Use —usrlib option in the command line to set the external-analysis.jar file that you just created and
share it to all nodes in the cluster
25. Now that the catalog and mosaic configuration are set, execute the job using the hadoop jar
command with the hadoop-imageprocessor.jar and all the options described in the last steps
and wait until it finishes.

hadoop jar /opt/oracle/oracle-spatial-graph/spatial/raster/jlib/hadoop-
imageprocessor.jar -catalog /opt/oracle/oracle-spatial-
graph/spatial/raster/Raster-HOL/data/xml/inputDEM.xml -config
/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-
HOL/data/xml/testSlopeFS.xml -gdal /opt/oracle/oracle-spatial-
graph/spatial/raster/gdal/lib -gdalData /opt/oracle/oracle-spatial-
graph/spatial/raster/gdal/data -usrlib /opt/oracle/oracle-spatial-
graph/spatial/raster/jlib/external-analysis.jar

oracle@bigdatalite:~

File Edit Vview Search Terminal Help

16/081/07 13:56:01 INFO input.FilterInputFormat: Data file is Juser/hdfs/exercis(~
e3/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/raster/NapaDEM
.tif.ohif
16/01/07 13:56:01 INFO input.FilterInputFormat: Splits per piece: 1
16/01/07 13:56:01 INFO input.FilterInputFormat: Incrementing raster id 1
16/01/07 13:56:01 INFO input.FilterInputFormat: Total # of splits: 1
16/01/07 13:56:01 INFO input.FilterInputFormat: Total # of splits: 1
16/01/67 13:56:01 INFO mapreduce.JobSubmitter: number of splits:1
16/01/07 13:56:02 INFO mapreduce.JobSubmitter: Submitting tokens for job: job_14
52182294609 0002
16/01/07 13:56:02 INFO impl.YarnClientImpl: Submitted application application 14
52182294609 _0002
16/01/07 13:56:02 INFO mapreduce.Job: The url to track the job: http://bigdatali
te.localdomain:8088/proxy/application 1452182294669 0002/
16/61/87 13:56:02 INFO mapreduce.Job: Running job: job_1452182294669_080082
16/81/07 13:56:13 INFO mapreduce.Job: Job job 1452182294609 0002 running in uber
mode : false
16/01/07 13:56:13 INFO mapreduce.Job: map 0% reduce 0% 3
16/81/87 13:56:37 INFO mapreduce.Job: map 100% reduce 0% [{
16/01/07 13:56:46 INFO mapreduce.Job: map 100% reduce 100%
16/01/07 13:56:47 INFO mapreduce.Job: Job job_1452182294609_00862 completed succe
ssfully
16/01/07 13:56:47 INFO mapreduce.Job: Counters: 49

File System Counters [~

26. After the job finishes, go to fopt/shareddir/spatial and review that the mosaic was created
there, the output raster with the hillshade cannot be visualized in Linux environment for the
standard image tools, if you want to do so you may want to open it by adding it to a raster
catalog in ImageServer (1. http://localhost:8045/imageserver/#. 2. Raster Image Processing ->

Catalog -> New Catalog -> Raster Catalog. 3. Imagery -> Add File Image ->
/opt/shareddir/spatial/hillshadefile.tif -> Ok).


http://localhost:8045/imageserver/
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Lab Part 6: Create Customized Jobs Using the Oracle Big Data Spatial and
Graph Raster API

The following series of labs will walk us through the steps needed create MapReduce jobs that load
rasters in HDFS and process them using the Oracle Big Data Spatial and Graph Raster API.

Lab Exercises:

Load a set of rasters and process the mosaic operation ( 18 mins)

Load a DEM and process slope function ( 10 mins)

Let’s get started:

Step 1: Open JDeveloper by clicking the JDev icon in the upper Task Bar (7 minutes for the following
steps).

L 4
42 Applications Places System e @
B rer . "N

Step 2: Select the Studio Developer role, and you may want to uncheck the “Always prompt for role

selection on startup” checkbox so this window does not appear next time.
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Select Role

Select the role that matches your requirements. You can also change
roles using the Roles page in preferences.

Role

eveloper (All Features)

() Customization Developer

Configures the praduct for customizing metadata,
() Database Developer

Includes only features for core database developm ent
() Java Developer

Includes only features for core Java development

) Java EE Developer

Includes only features for core Java EE development

[] Always prompt for role selection on startup

ok ][ cancel

Step 3: Go to Application Navigator and from the dropdown list select New Application, select Java
Desktop Application and click OK. Go to Application Navigator and from the dropdown list select New
Application. Set the Application Name to RasterApplication and click Next.

Create Java Desktop Application - Step 1 of 4

Name your application

Application Name

T Name [RasterApplication| ]
Project hame

A -

I [shom e foracle fideveloper/mywork/Rasterapplication Browse

- Application Package Prefix:
Help Mext > Einish Cancel

Step 4: Set the project name to RasterTest and click Next.

Create Java Desktop Application - Step 2 of 4

Name your project

Project Mame: [RasterTes] |
¢ Application Name

L Project Name Directory [aclejideveloper/mywork/RasterA pplication /RasterTest|  Browse
A

f
T Project Java Settings |  Project Features:

Java

The Java programming language is a simple object-oriented language designed to
meet the challenges of application development in the context of heterogeneous,
network-wide distributed environments.

Help < Back Next > Finish Cancel

Step 5: Set the default package to oracle.raster.test and click Finish.
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Create Java Desktop Application - Step 3 of 4

L]

Configure Java settings

« Application Name Your new project starts with a default package, a source root directory, and an output
T directory.

s Project Name

/T\ Default Package:
®; a

T

I

-

lora

Project Java Settings

Build Tool

lava Source Path:

[/nome joracie/ideveloper/mywork/Rastera pplication/RasterTest/src|  Browse

Qutput Directory
[nesoracte /ideveloper/mywork/Rasterapplication/RasterTest/classes|  Browse

Help < Back Mext > Finish Cancel

Step 6: Right click on the RasterTest project in the Application Navigator and select Project Properties.
Select the Libraries and Classpath option and click on Add JAR/Directory. In the Add Archive/Directory
window set the path to /opt/oracle/oracle-spatial-graph/spatial/raster/jlib and select the jar files
hadoop-raster-fwk-api.jar, hadoop-imageloader.jar and hadoop-imageprocessor.jar. Click Open and the
Ok. Now the project knows about the required files for raster processing.

£ Project Properties - /home/oracle/jdeveloper/mywork/RasterApplication/RasterTest/R x

Q Search Libraries and Classpath
- Project Source Paths () Use Custom Settings
ADF Business Components| | 1\c. project Sertings
ADF Model
ADF View Java SE Version:
Ant Change
- Compiler
Dependencies Classpath Entries:
- Deployment Export Description Add Library.
EJE Module (! Hadoop-imageprocessor jar
- Extension [} Hadoop-raster-fuk-api jar A
Facelets Tag Libraries M8 Hadoop-ima rjar Remove
Features
Javadoc a3 View
Java EE Application @ =
= JPA
ISP Tag Libraries 3
%
Maven
Resource Bundle
Run/Debug
Help oK Cancel

Step 7: Open the terminal.

y — ?
M Applications Places System e e 7 s @
g’ St U S L 5

Step 8: Make sure libproj.so native library under /opt/oracle/oracle-spatial-graph/spatial/raster/gdal/lib
has execute permissions for all users, if not, set them

chmod 755 /opt/oracle/oracle-spatial-
graph/spatial/raster/gdal/lib/libproj.so
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Step 9: Switch your user id to hdfs user.

sudo su - hdfs

Step 10: Modify the SHADOOP_CLASSPATH environment variable to include all the jars required for job
execution, by setting this, Hadoop will know where to find them.

export HADOOP CLASSPATH=/opt/oracle/oracle-spatial-
graph/spatial/raster/jlib/hadoop-imageprocessor.jar:/opt/oracle/oracle-
spatial-graph/spatial/raster/jlib/hadoop-raster-fwk-
api.jar:/opt/oracle/oracle-spatial-
graph/spatial/raster/jlib/gdal.jar:SHADOOP CLASSPATH

Step 11: Right click on the project and select Project Properties. In the emergent window select
Deployment option and click on Create Deployment Profile icon. Select JAR File as the Profile Type and
set examples as the Deployment Profile Name, click OK to Finish.

© Project Properties - /scr jd loper/mywork/Hadoopjobs/hadoop-raster- x

Deployment

ADF Model
ADF View Deployment Profiles: 43K

Create Deployment Profile

Click OK to create your new deployment profile and immediately open it to see its configuration

Profile Type:

[srrne =

Deployment Profile Name:

eat
Javadoc

Java EE Application

JPA

5P Tag Libraries

ISP Visual Editor
Libraries and Classpath

Step 12: In the emergent Edit JAR Deployment Profile Properties, set the main class to
oracle.raster.test.RasterExample and click Ok. Set the JAR File output path to /opt/oracle/oracle-
spatial-graph/spatial/raster/jlib, the name to examples.jar and click Ok to accept all changes.

0 Edit JAR Deployment Profile Properties x

JAR Options
AR File:

practe/oracle-sp ph/spatial/raster/jlibjexamples jar| Browse.

[ Compress Archive

+-- Library Dependencies
*- Profile Dependencies

Include Manifest File (META-INF/MANIFEST.MF)

Additional Manifest Eiles 1 Merge into MANIFEST.MF

Help oK Cancel
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Load a set of rasters and process the mosaic operation.

In these steps you will load in HDFS a set of rasters with different resolutions and SRIDs in a first job,
and in a second job you will process these rasters by creating a mosaic with them.

1.

4.

statements.

Go to /opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/raster and review the
rasters included there. There are three Hawaii rasters in different resolutions; the three of them
will be loaded in this exercise and have 3 bands. There is also an Elevation Model for Napa that

is not planned to be loaded in this exercise.

kahoolawe.tif maui.tif NapaDEM.tif

Right click on the RasterTest project in the Application Navigator and select New Java Class. In
the Create Java Class window, set RasterExample as the Name for the class and click Ok.

Create Java Class

Enter the details of your new class D

Mame:  [RasterExample]

Package: [oracle raster test ] &

Extends: [javalang Object | &

Optional Attributes

Implements e ¥

Constructors from Superclass
Implement Abstract Methods
[] Main Method

[ Help OK. || cancel

Let’s start programming the RasterExample.java class; Create a main method to be the input
point of the class(public static void main(String args[])), all the code will set inside this method.
Next create a HadoopConfiguration object and set the gdal data path as well as the jar file that
contains the mapreduce code to load the rasters. Let the JDeveloper work on the import

HadoopConfiguration hadoopConf = new HadoopConfiguration();

String gdalData = "/opt/oracle/oracle-spatial-graph/spatial/raster/gdal/data";
hadoopConf.setGdalDataPath(gdalData);
hadoopConf.setMapreduceJobJar("hadoop-imageloader jar");

Now create a HadooplLoader object and set the rasters to load.



ORACLE
Oracle Big Data Spatial: Hands-on Lab BIG DATA APPLIANCE

String rasterDirectory = "/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/raster/hawaii.tif,/opt/oracle/oracle-
spatial-graph/spatial/raster/Raster-HOL/data/raster/kahoolawe.tif,/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-
HOL/data/raster/maui.tif ";

RasterLoaderJob loader = (RasterLoaderJob) hadoopConf.createRasterLoaderJob();
loader.setFilesToLoad(rasterDirectory);

5. The rasters will be loaded in the HDFS folder you specify, for this exercise we are using exercisel
folder. This directory will be located in the following path: /user/hdfs/exercisel/. As you can
notice, hdfs directory is included in the path, since that is the user executing the loading
process.

loader.setOutputFolder("exercisel");

6. You can also specify a thumbnail directory, where a thumbnail of every loaded raster is stored
when the job finishes. You can use it to verify if the raster loaded correctly and no information
was lost. For this exercise we are setting /opt/shareddir/spatial as the thumbnail folder, using
the —thumbnail option when executing the job.

loader.setRasterThumbnailFolder("/opt/shareddir/spatial );

7. Another optional setting is the number of overlapping pixels, which indicate the pixels from the
adjacent tiles that will be shared in every tile, these pixels apply to all directions (bottom, top,
left and right). For this exercise we are setting this value as 50.

loader.setTileOverlap("50");

8. Set Gdal directory to /fopt/oracle/oracle-spatial-graph/spatial/raster/gdal/lib and execute the job.
String gdalDirectory = "/opt/oracle/oracle-spatial-graph/spatial/raster/gdal/lib";

try {
loader.setGdalPath(gdalDirectory);
//Executes the job
boolean loaderSuccess = loader.execute();

if (loaderSuccess) {

System.out.printIn("Successfully executed loader job");
}else {

System.out.println("Failed to execute loader job");

}

} catch (Exception e) {

System.out.printIn("Problem when trying to execute raster loader " + e.getMessage());

}

9. The raster loader code is ready, and by this execution step, rasters should be tiled and loaded,
the next step is to process a mosaic operation using them. Let’s start with the mosaic process,
all the mosaic code should be inside the if(loaderSuccess). Assign the variable hadoopConfto a
new HadoopConfiguration object, set gdalData path , same used for loader configuration object
and set the jar name to hadoop-imageprocessor.jar.

hadoopConf = new HadoopConfiguration();
hadoopConf.setGdalDataPath(gdalData);
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10.

11.

12.

13.

hadoopConf.setMapreduceJobJar("hadoop-imageprocessor.jar");

Now create a RasterProcessorJob and set the gdal directory, with the same value used for
loader.

RasterProcessorJob processor = (RasterProcessorJob) hadoopConf.createRasterProcessorJob();
processor.setGdalPath(gdalDirectory);

Now create a MosaicConfiguration object and set the number of bands to 3, set the output
directory to /opt/shareddir/spatial, and name of the file to APIMosaic. Set the output
filesystem to NFS, using the value RasterProcessorJob.FS, raster output to GTIFF and SRID to
26904.

MosaicConfiguration mosaic = new MosaicConfiguration();
mosaic.setBands(3);
mosaic.setDirectory("/opt/shareddir/spatial");
mosaic.setFileName("APIMosaicFS");
mosaic.setFileSystem(RasterProcessorJob.FS);
mosaic.setFormat("GTIFF");

mosaic.setSrid("26904");

Now let’s set the mosaic features in terms of resolution, data type and coordinated that will
cover. The NODATA value will be used for pixels that do not intersect any of the raster sources.

We will use the FILE_LENGTH algorithm to order the source rasters in the descending order.
mosaic.setWidth(1600);

mosaic.setHeight(986);

//byte datatype

mosaic.setPixel Type("1");

mosaic.setNoData("#FFFFFF");

//in case two or more rasters overlap, the area covered by the rasters will determine its priority in the mosaic
mosaic.setOrderAlgorithm(ProcessConstants. ALGORITHM FILE LENGTH);

//rasters that cover less area will be located on top of the mosaic, DESC, descending order

mosaic.setOrder(RasterProcessorJob.DESC);

//width for pixels in X and Y
mosaic.setPixelXWidth(280.388143);
mosaic.setPixel Y Width(-280.388143);
//upper left coordinates
mosaic.setUpperLeftX(556958.985610);
mosaic.setUpperLeftY(2350324.082505);

Now that you specified the features of the mosaic you must create a catalog with the rasters
that will be considered for mosaic creation. Below is the code to create the first raster object,
and is your job to create the other two objects for maui and kahoolawe. The Raster class
package is oracle.spatial.hadoop.rasterapi.core.beans

RasterCatalog catalog = new RasterCatalog();

//Creates a raster object for the catalog

Raster raster = new Raster();

raster.setBands(3);

//the tree bands will appear in order 1,2, 3. You may list less bands here.

raster.setBandsOrder("1,2,3");

raster.setDataType(1);

raster.setRasterLocation("/user/hdfs/exercise 1/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/raster/hawaii.tif.ohif");
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//Add raster to catalog
catalog.addRasterToCatalog(raster);

//Create and add the other two rasters for maui and kahoolawe

14. MosaicConfiguration and RasterCatalog objects are ready, the last step is to set them to the
processor job.

processor.setMosaicConfigurationObject(mosaic.getCompactMosaic());
processor.setCatalogObject(catalog.getCompactCatalog());

15. Now that the catalog and mosaic configuration are set, start the job using the execute command
provided by RasterProcessorJob.

boolean processorSuccess = processor.execute();

if (processorSuccess) {
System.out.printIn("Successfully executed processor job");

} else {
System.out.printIn("Failed to execute processor job");

}

16. The code is ready, now let’s build it and pack a jar file to execute it using <Ctrl> + <F9>, after it is
built, right click on the project select Deploy and the examples profile you just created. Jar file is

deployed and ready to use.

File Edit View Places Help

A A a a

asm-3.1.jar examples.jar external-analysis. gdal.jar
jar
= - ) =
hadoop- hadoop- hadoop-raster- hadoop-raster-fwk-
imageloader jar imageprocessor.jar examples.jar api.jar

|Edjlib v | 7 items, Free space: 22.3 GB

17. To execute the process go to the command line window where you switched to hdfs user and

execute the class you created and wait until both jobs complete.

hadoop jar /opt/oracle/oracle-spatial-
graph/spatial/raster/jlib/examples.jar

oracle@bigdatalite:~

File Edit View Search Terminal Help
CPU time spent (ms)=14180
Physical memory (bytes) snapshot=2010763264
Virtual memory (bytes) snapshot=12086296576
Total committed heap usage (bytes)=1667235840
shuffle Errors
BAD_ID=0
CONNECTION=0
10_ERROR=0
WRONG_LENGTH=0
WRONG_MAP=08
WRONG_REDUCE=0
File Input Format Counters
Bytes Read=0
File Qutput Format Counters
Bytes Written=38
Jan 07, 2016 4:57:51 PM oracle.spatial.hadoop.rasterapi.core.jobs.RasterProcesso
INFO: Registered processing completion
Jan 07, 2016 4:57:51 PM oracle.spatial.hadoop.rasterapi.core.jobs.RasterProcesso
INFO: Qutput file FileStatus{path=hdfs://bigdatalite.localdomain:8020/user/hdfs/
ner=hdfs; group=supergroup; permission=rw-r--r--; isSymlink=false} has a length
Jan 07, 2016 4:57:51 PM oracle.spatial.hadoop.rasterapi.core.jobs.RasterProcesso
INFO: No HDFS output reguested.
Successfully executed processor job
-bash-4.15 || ~
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18. Review the mosaic output by listing the directory you set as mosaic output path in the example

class, fopt/shareddir/spatial. As you can see, APIMosaicFS.tif includes the three rasters you
added in the processor job.

] H:ELE] -0 X
File Edit View Places Help
) ‘>
data thumb APIMosaicFS.tif
[
hawaiimosaic.tif MapaSlope.tif
|4 spatial v | 5 items, Free space: 88.7 GB

Load a DEM and process slope function.
In these steps you will load in HDFS a DEM in a first job, and in a second job you will process these
rasters by creating a mosaic with them.

1. Go to /opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/raster and review the
rasters included there. NapaDEM.tif is the raster we will load in this example, it is an Elevation
Model of Northern Napa Valley in SRID 32610 and has a single band.

ol

hawaii.tif kahoolawe.tif maui.tif NapaDEM.tif

2. Right click on the RasterTest project in the Application Navigator and select New Java Class. In
the Create Java Class window, set RasterElevationExample as the Name for the class and click
Ok.
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.
[ Create Java Class x
Enter the details of your new class |:|
Name:  [RasterElevationExample |
Package: [oracle raster test |
Extends: [java lang Object | Q
Optional Attributes
Implements: e X
Access Modifiers Other Modifiers
(5) public (5) <Npne>
() package protected () abstract
(O final
Congtructors from Superclass
Implement Abstract Methods
[ Main Method
Help ok Cancel

Let’s start programming the RasterElevationExample.java class; Create a main method to be the
input point of the class(public static void main(String args[])), all the code will be set inside this
method. Next create a HadoopConfiguration object and set the gdal data path as well as the jar
file that contains the mapreduce code to load the rasters. Let JDeveloper work on the import
statements.

HadoopConfiguration hadoopConf = new HadoopConfiguration();

String gdalData = "/opt/oracle/oracle-spatial-graph/spatial/raster/gdal/data";

hadoopConf.setGdalDataPath(gdalData);
hadoopConf.setMapreduceJobJar("hadoop-imageloader.jar");

Now create a HadooplLoader object and set the rasters to load.
String rasterDirectory = "/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/raster/NapaDEM.tif ";

RasterLoaderJob loader = (RasterLoaderJob) hadoopConf.createRasterLoaderJob();
loader.setFilesToLoad(rasterDirectory);

The raster will be loaded in the HDFS folder you specify, for this exercise we are using exercise2
folder. This directory will be located in the following path: /user/hdfs/exercise2/. As you can
notice, hdfs directory is included in the path, since that is the user executing the loading
process.

loader.setOutputFolder("exercise2");

You can also specify a thumbnail directory, where a thumbnail of every loaded raster is stored
when the job finishes. You can use it to verify if the raster loaded correctly and no information
was lost. For this exercise we are setting /opt/shareddir/spatial as the thumbnail folder, using
the —thumbnail option when executing the job.

loader.setRasterThumbnailFolder( "/opt/shareddir/spatial");
Another optional setting is the number of overlapping pixels, which indicate the pixels from the

adjacent tiles that will be shared in every tile, these pixels apply to all directions (bottom, top,
left and right). For this exercise we are setting this value as 30.
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8.

10.

11.

loader.setTileOverlap("30");

Set Gdal directory to /opt/oracle/oracle-spatial-graph/spatial/raster/qgdal/lib and execute the
job.

String gdalDirectory = "/opt/oracle/oracle-spatial-graph/spatial/raster/gdal/lib";

try {
loader.setGdalPath(gdalDirectory);

//Executes the job
boolean loaderSuccess = loader.execute();

if (loaderSuccess) {

System.out.println("Successfully executed loader job");
}else {

System.out.printIn("Failed to execute loader job");

¥
} catch (Exception e) {
System.out.printIn("Problem when trying to execute raster loader " + e.getMessage());
1
s

The raster loader code is ready, and by this execution step, elevation model should be tiled and
loaded, the next step is to process a mosaic operation using it and calculate the slope for every
pixel. Let’s start with the mosaic process, all the mosaic code should be inside the
if(loaderSuccess). Assign the variable hadoopConf to a new HadoopConfiguration object, set
gdalData path, same used for loader configuration object and set the jar name to hadoop-
imageprocessor.jar.

hadoopConf = new HadoopConfiguration();
hadoopConf.setGdalDataPath(gdalData);
hadoopConf.setMapreduceJobJar("hadoop-imageprocessor.jar");

Now create a RasterProcessorJob and set the gdal directory, with the same value used for
loader.

RasterProcessorJob processor = (RasterProcessorJob) hadoopConf.createRasterProcessorJob();
processor.setGdalPath(gdalDirectory);

Now create a MosaicConfiguration object and set the number of bands to 3, set the output
directory to /opt/shareddir/spatial, and name of the file to APIMosaicSlope. Set the output
filesystem to NFS, using the value RasterProcessorJob.FS, raster output to GTIFF and SRID to
32610.

MosaicConfiguration mosaic = new MosaicConfiguration();
mosaic.setBands(1);
mosaic.setDirectory("/opt/shareddir/spatial");
mosaic.setFileName("APIMosaicSlope");
mosaic.setFileSystem(RasterProcessorJob.FS);
mosaic.setFormat("GTIFF");

mosaic.setSrid("32610");
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12. Now let’s set the mosaic features in terms of resolution, data type and coordinated that will
cover. The NODATA value will be used for pixels that do not intersect any of the raster sources.

We will use the FILE_LENGTH algorithm to order the source rasters in the descending order.
mosaic.setWidth(1400);

mosaic.setHeight(870);

//float32 datatype

mosaic.setPixel Type("6");

mosaic.setNoData("#00");

//in case two or more rasters overlap, the area covered by the rasters will determine its priority in the mosaic
mosaic.setOrderAlgorithm(ProcessConstants. ALGORITHM _FILE LENGTH);

//rasters that cover less area will be located on top of the mosaic, DESC, descending order

mosaic.setOrder(RasterProcessorJob. DESC);

//width for pixels in X and Y
mosaic.setPixel X Width(48.416923);
mosaic.setPixel Y Width(-48.416923);
/lupper left coordinates
mosaic.setUpperLeftX(520284.694956);
mosaic.setUpperLeftY(4305151.843027);

13. You also need to specify the processing class that will calculate the slope for every pixel.

//Sets slope processing class to mosaic configuration
mosaic.setProcessingClasses("oracle.spatial.hadoop.imageprocessor.process.ImageSlope");

14. Now that you specified the features of the mosaic you must create a catalog with the rasters
that will be considered for mosaic creation. Below is the code to create the raster object and
add it to the catalog. The Raster class package is oracle.spatial.hadoop.rasterapi.core.beans

RasterCatalog catalog = new RasterCatalog();

/[Creates a raster object for the catalog

Raster raster = new Raster();

raster.setBands(1);

raster.setBandsOrder("1");

raster.setDataType(6);
raster.setRasterLocation("/user/hdfs/exercise2/opt/oracle/oracle-spatial-graph/spatial/raster/Raster-HOL/data/raster/NapaDEM.tif.ohif");

//Add raster to catalog

catalog.addRasterToCatalog(raster);

15. MosaicConfiguration and RasterCatalog objects are ready, the last step is to set them to the
processor job.

processor.setMosaicConfigurationObject(mosaic.getCompactMosaic());
processor.setCatalogObject(catalog.getCompactCatalog());

16. Now that the catalog and mosaic configuration are set, start the job using the execute command
provided by RasterProcessorlob.

boolean processorSuccess = processor.execute();
if (processorSuccess) {

System.out.printIn("Successfully executed processor job");
} else {

System.out.printIn("Failed to execute processor job");

}
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17. The code is ready, now let’s build it and pack a jar file to execute it. Right click on the project
and select Project Properties. In the emergent window select Deployment option and click on

the examples deployment profile, click the Edit Profile icon %] |n the emergent Edit JAR
Deployment Profile Properties, click the Browse button to set the main class to
oracle.raster.test.RasterElevationExample and click Ok to accept all changes.

a Edit JAR Deployment Profile Properties X

JAR Options

|AR File

J ons
File Groups
[=h Project Output ‘Jrac\efm'acle-spanal-graph;spalialfraslemhb/examp\esJar Browse

=]

- Contributors
- Filters

- Library Dependencies

“. Profile Dependencles

[7] Compress Archive

Include Manifest File (META-INF/MANIFEST.MF)

Main Class: |: raster test RasterElavationExam ple Browse.

Additional Manifest Files to Merge into MAMIFEST MF

Help QK Cancel

18. Deployment profile is ready, build the project using <Ctrl> + <F9>, after it is built, right click on
the project select Deploy -> examples to JAR file. Jar file is deployed and ready to use.

File Edit View Places Help

= = = >

asm-3.1.jar examples.jar external-analysis. gdal.jar
Jar
_% = _% | __% [ _% =
hadoop- hadoop- hadoop-raster- hadoop-raster-fwk-
imageloader.jar imageprocessor.jar examples. jar api.jar

|Ed jlib v | 7 items, Free space: 22.3 GB

19. To execute the process go to the command line window where you switched to hdfs user,
execute the class you created and wait until both jobs complete. SHADOOP_CLASSPATH
environment variable was already modified in Preparation Steps at the beginning of this Lab Part
to include all the jars required for job execution.

hadoop jar /opt/oracle/oracle-spatial-
graph/spatial/raster/jlib/examples.jar
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= oracle@bigdatalite:~
File Edit View Search Terminal Help
CONNECTION=0 =)
10 ERROR=0
WRONG LENGTH=0
WRONG MAP=8

WRONG_REDUCE=0
File Input Format Counters
Bytes Read=0
File Output Format Counters

Bytes Written=41
Jan 07, 2016 5:41:37 PM oracle.spatial.hadoop.rasterapi.core.jobs.RasterProcesso
rlob validateOutputDirectory
INFO: Registered processing completion
Jan 07, 2016 5:41:37 PM oracle.spatial.hadoop.rasterapi.core.jobs.RasterProcesso
rlob validateOutputDirectory
INFO: OQutput file FileStatus{path=hdfs://bigdatalite.localdomain:80820/user/hdfs/
outputProcessor/part-r-808080; isDirectory=false; length=41; replication=1; block
5ize=67108864; modification time=1452206494358; access time=1452206493925; owner
=hdfs; group=supergroup; permission=rw-r--r--; isSymlink=false} has a length of
41
Jan 07, 2016 5:41:37 PM oracle.spatial.hadoop.rasterapi.core.jobs.RasterProcesso
rlob calllLoaderlob
INFO: No HDFS output requested.
Successfully executed processor job 3
-bash-4.1% ||

20. Review the mosaic output by listing the directory you set as mosaic output path in the example
class, /opt/shareddir/spatial.

[ spatial - 0 %
File Edit View Places Help
o
data APIMosaicFS.tif
APIMosaicSlope.tif hawaiimosaic.tif NapaSlope.tif

[ spatial v | 6 items, Free space: 88.6 GB

21. The output raster with the slope cannot be visualized in Linux environment for the standard
image tools, if you want to do so you may want to open the raster in Windows environment
with Windows Photo Viewer. If you don’t have access to Windows environment you may try any
specialized raster tool.
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Concluding comments
Thank you for participating in this hands-on lab. More examples are available under the folders

/opt/oracle/oracle-spatial-graph/spatial/vector/examples and
/opt/oracle/oracle-spatial-graph/spatial/raster/examples. More information can also
be found in the following page:

http://www.oracle.com/technetwork/database/database-technologies/bigdata-
spatialandgraph/overview/index.html
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