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Get Started
Download a ready-to-use VM from:

http://www.disit.org/drupal/?q=node/6690

Unless you have a good reason to do otherwise, 

I recommend you to pick one of these:

 http://www.disit.org/vmsdetl/VMSDETL-2017-v0-8.rar

 http://www.disit.org/vmsdetl/VMSDETL-2017-v0-8-ovf.rar

Decompress and run the VM with a tool of your choice. I use:

 VMware® Workstation 14 Player for Win10, version 14.1.7

If needed and possible, disable Windows Hyper-V Hypervisor in your host:

 https://stackoverflow.com/questions/39858200/vmware-workstation-and-

device-credential-guard-are-not-compatible

Login with user ubuntu and password ubuntu

http://www.disit.org/drupal/?q=node/6690
http://www.disit.org/vmsdetl/VMSDETL-2017-v0-8.rar
http://www.disit.org/vmsdetl/VMSDETL-2017-v0-8-ovf.rar
https://stackoverflow.com/questions/39858200/vmware-workstation-and-device-credential-guard-are-not-compatible


DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

3

Create Folders
 Where you will put all of your jobs and transformations:

 /home/ubuntu/Desktop/Trasformazioni/GTFS_Helsinki/Static/Ingestion

 /home/ubuntu/Desktop/Trasformazioni/GTFS_Helsinki/Static/Triplification

 Where you will put files that you will download from the Internet:

 /home/ubuntu/Desktop/Sources/TPLHelsinki/GTFS_Helsinki_zip_ST

 Where you will put your RDF triples:

 /home/ubuntu/Desktop/Triples/TPLHelsinki/GTFS_Helsinki_zip_ST
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Add MySql ETL Cfg Tbl row (1)

testpw
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Add MySql ETL Cfg Tbl row (2)
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Add MySql ETL Cfg Tbl row (3)
INSERT INTO `Elaborato_Sis_Distr`.`process_manager2` (`process`, `Resource`, 
`Resource_Class`, `Category`, `Format`, `Automaticity`, `Process_type`, `Access`, 
`Real_time`, `Source`, `A`, `B`, `C`, `D`, `E`, `status_A`, `status_B`, `status_C`, `status_D`, 
`status_E`, `time_A`, `time_B`, `time_C`, `time_D`, `time_E`, `exec_A`, `exec_B`, `exec_C`, 
`exec_D`, `exec_E`, `error_A`, `error_B`, `error_C`, `error_D`, `error_E`, `period`, 
`overtime`, `param`, `last_update`, `last_triples`, `Triples_count`, 
`Triples_countRepository`, `triples_insertDate`, `error`, `description`, `url_web_disit`, 
`SecurityLevel`, `LicenseUrl`, `LicenseText`, `LicenseModel`, `startAt`) VALUES 
('GTFS_Helsinki_zip_ST', 'TPLHelsinki', NULL, 'TPLHelsinki', 'zip', 'manual', 'ETL', 'HTTP', 
'no', 'https://transitfeeds.com/p/helsinki-regional-transport/735', NULL, NULL, NULL, 
NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, 'no', NULL, 
NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, 
'https://dev.hsl.fi/gtfs/hsl.zip', NULL, NULL, NULL, NULL, NULL, NULL, 'GTFS di Helsinki', 
NULL, NULL, NULL, NULL, NULL, NULL);
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Create MySQL table of agencies
CREATE TABLE GTFS_Helsinki_zip_ST_agency
(
FinalKey text DEFAULT NULL,
agency_timezone text DEFAULT NULL,
process text DEFAULT NULL,
agency_name text DEFAULT NULL,
agency_url text DEFAULT NULL,
agency_phone text DEFAULT NULL,
actualDate text DEFAULT NULL,
agency_id text DEFAULT NULL,
AgencyTXTKey text DEFAULT NULL,
agency_lang text DEFAULT NULL,
timestamp text DEFAULT NULL
);
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Static Ingestion
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Create your first Job
 Open the terminal and issue the following:

 spoon.sh

 Once Spoons has opened:

 File → New → Job

 File → Save 

 Move to /home/ubuntu/Desktop/Trasformazioni/GTFS_Helsinki/Static/Ingestion

 Save your first job with name Main.kjb
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Add the START step (1)
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Add the START step (2)
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Config Transformation Step (1)
In your host, you have a ready-to-use transformation, located 

at /home/ubuntu/Desktop/Trasformazioni/getConfig.ktr, that 

we include as-is at the beginning of (nearly) all ETL jobs.

So, we now have to include this transformation in our newly 

created job, through the following steps:

1. Add an empty Transformation step

2. Link the Transformation step to the START step

3. Configure the Transformation step specifying the 

transformation to be performed
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Add a Transformation step
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Link Transformation to START
 Press SHIFT and hold it down

 Left-click the START step and hold the mouse button down

 Move on the Transformation step

 Release both the mouse and the keyboard buttons
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Configure Transformation step
 Double-click the Transformation step

 Rename the step from Transformation to getConfig

 Hit the button at the right of Transformation filename box, 

and pick /home/ubuntu/Desktop/Trasformazioni/getConfig.ktr
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What have we added? (1) 
 Right-click the getConfig step

 Find Open Referenced Object

 Click Transformation
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What have we added? (2.1) 
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What have we added? (2.2) 
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What have we added? (3) 
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Create a new Transformation
 We will now create a new Transformation where we will read the MySQL 

database to retrieve configuration parameters that are specific of the ETL that 

we are now developing:

 File → New → Transformation

 File → Save 

 Move to /home/ubuntu/Desktop/Trasformazioni/GTFS_Helsinki/Static

 Save your first transformation with name Database.ktr
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Read from MySQL database (1)



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

22

Read from MySQL database (2)

Double-click this
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Read from MySQL database (3)
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Read from MySQL database (4)
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Read from MySQL database (5)
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Add a Write to log step
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Configure Transformation (1)
 Double-click the Transformation workspace
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Run the Transformation (2)
 Add processName as an expected input parameter
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Run the Transformation
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Inspect Execution Logs
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Add some Javascript (1)
We are now going to add a Modified Java Script Value step, that belongs to the category
of Scripting steps.

We will put it immediately after the reading from the MySQL database, with the purpose
of generating some other fields (current date and time), to be sent forward together
with the data that we have retrieved from the database.

After the javascript step, we will preserve the log step, so that we can run the 
transformation, and see the newly generated fields added to the list, each with its value.

Double-click this
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Add some Javascript (2)
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Add some Javascript (3)
var actualDateTemp=new Date();
var actualYearMonth = 
actualDateTemp.getFullYear()+"_"+(((actualDateTemp.getMonth()+1)<10?'0':'') + 
(actualDateTemp.getMonth()+1));
var actualDay = ((actualDateTemp.getDate()<10?'0':'') + actualDateTemp.getDate()); 
var actualHours = ((actualDateTemp.getHours()<10?'0':'') + actualDateTemp.getHours());
var actualMinSec = ((actualDateTemp.getMinutes()<10?'0':'') + 
actualDateTemp.getMinutes())+""+((actualDateTemp.getSeconds()<10?'0':'') + 
actualDateTemp.getSeconds()); 
var actualDate = actualDateTemp.getFullYear()+"/"+(((actualDateTemp.getMonth()+1)<10?'0':'') + 
(actualDateTemp.getMonth()+1))+"/"+((actualDateTemp.getDate()<10?'0':'') + 
actualDateTemp.getDate())+" "+((actualDateTemp.getHours()<10?'0':'') + 
actualDateTemp.getHours())+":"+((actualDateTemp.getMinutes()<10?'0':'') + 
actualDateTemp.getMinutes())+":"+((actualDateTemp.getSeconds()<10?'0':'') + 
actualDateTemp.getSeconds()+".000");
var timestamp = actualDateTemp.getTime();
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Add some Javascript (4)
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Run & Inspect Execution Logs

Fields that you produce
in a Javascript step are 
added to those that you
already had in input. 

Remark
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Run & Inspect Execution Logs

Fields that you produce
in a Javascript step are 
added to those that you
already had in input. 

Remark
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Set some variables (1)
We are now going to use the data that we have retrieved from the database, and those
that we have added through the Javascript, to set some variables that we will then
access in the next along our ETL process. 

We will do so, using a Set Variables step, that belongs to the category of Job steps.

We will put it immediately after the Javascript, in place of the Write to log.

Double-click this
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Set some variables (2)

Double-click this

Hit Get Fields in first, 
then select rows of 
unwanted fields and 
press Canc, obtaining
the list that you can
see in the picture.



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

39

Add transformation to job 
Database transformation is complete. We now need to append it to the Main job. 



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

40

Create Folders (1) 
We now have to create two new folders:
• ${DESTDIRECT}/${CATEGORY}/${processName}/1Last_file/
• ${DESTDIRECT}/${CATEGORY}/${processName}/${ACTUALYEARMONTH}/${ACTUALD

AY}/${ACTUALHOURS}/${ACTUALMINSEC}

Note the syntax ${VARIABLE_NAME} to include values of variables and parameters that
we have set earlier in our ETL process. ETL must not fail if folder already exists.

The step to be used is the Create a folder, that belongs to the category of File 
management steps. We append two of them at the end of the Main job. 
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Create Folders (2) 
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Create the Download Job (1)
We now have to create a job to download the source GTFS file from the Internet, verify
that it is not something that we already have processed, and decompress it to an 
appropriate folder, so:
• Create a new empty job, and save it with name Download.kjb, in the same folder 

where all of the other Spoon artifacts locate
• File → New → Job

• Append an empty Job step at the end of the Main.kjb job. The Job step belongs to 
the General category. 

• Configure the Job step that you have appended to the Main.kjb job, so that it points 
to the newly created Download.kjb job
• It is very similar to what we have seen when configuring the Transformation

step to add the getConfig.ktr transformation to our Main.kjb job.
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Create the Download Job (2)
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Add the HTTP step
We now add the HTTP step from the File management category, and configure it as below.
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Verify the HTTP step
For a number of reasons, the HTTP connection could fail, or the download could not to 
complete correctly anyway. 

To verify if everything is ok, run the Main job, that implies running the Download job, and 
then verify if the zip file is present where expected, for example in:

/home/ubuntu/Desktop/Sources/TPLHelsinki/GTFS_Helsinki_zip_ST/2019_05/10/14/5756

Before running the Main job, add the processName as an expected input parameter of the 
job. The procedure is very similar to that seen for the Database transformation.
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Verify & Copy the source file (1) 
Once a new source file is downloaded, we have to verify if it is of actual interest, that is:
1. If the folder is empty, it means that the ETL is running for the first time, and therefore the 

newly downloaded source file is of interest for sure;
2. If the folder is not empty, a further check is needed to verify if the newly downloaded file 

is different from that already locating in the folder, in which case it is of interest.

If the newly downloaded file is of interest, it must be copied from its original position (e.g. 
/home/ubuntu/Desktop/Sources/TPLHelsinki/GTFS_Helsinki_zip_ST/2019_05/10/14/5756) 
into the 1Last_file folder, and processed. Otherwise, the ETL terminates.

For implementing this logic, we need:
• A File Exists step, in the Condition category, to check if a source file already exists in the 

1Last_file folder or not;
• A File Compare step, in the File management category, to check if the newly downloaded

source file is exactly the same of the one that already locates in the 1Last_file folder
• A Copy Files step, in the File management category, to copy the file into the 1Last_file 

folder, in those cases when it is necessary.  
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Verify & Copy the source file (2) 

The File Exists step returns an error if the file does not exist. We will manage the thing this way:
• If the step exit status is OK, we will go forward and check if the new and the old file are identical;
• If the step exit status is ERROR, we will copy the newly downloaded file into the 1Last_file folder
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Verify & Copy the source file (3) 

The File Compare step returns an error if files are not identical. We will manage the thing this way:
• If the step exit status is OK, we will go forward and terminate without doing anything;
• If the step exit status is ERROR, we will copy the newly downloaded file into the 1Last_file folder.
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Verify & Copy the source file (4) 
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Verify & Copy the source file (5) 
Set Source Environment and Destination Environment to Static since files do not locate on the same host where Spoon jobs run. 
Indeed, all paths that can be found in the global configuration file config.csv start with /media

Set Source File/Folder to:
${DESTDIRECT}/${CATEGORY}/${processName}/${ACTUALYEARMONTH}/${ACTUALDAY}/${ACTUALHOURS}/${ACTUALMINSEC}/${processName}.${FORMAT}

Set Destination File/Folder to:
${DESTDIRECT}/${CATEGORY}/${processName}/1Last_file/${processName}.${FORMAT}
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Verify if source file is a ZIP (1)
We need to verify if the source file that we have considered to be of interest and copied
into the 1Last_file folder is an archive. Indeed, in this case an extra step is required, that
consists in exploding the archive into a subfolder of the 1Last_file folder, that will have the 
same name of the archive file.

For the truth, since we are getting a GTFS, we know for sure that our source file is an 
archive, but adding the check allows us to eventually reuse this same job for downloading 
other source files that also could not to be archive files.

The check is simply performed looking at the FORMAT, that is one of the metadata 
associated to each ETL process and stored in the MySQL database (one of those data that
we have retrieved through the Database transformation. The value of the FORMAT 
metadata simply is the expected extension of the source file of the ETL process.

The check is performed through the Simple Evaluation step, that belongs to the 
Conditions category.
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Verify if source file is a ZIP (2)
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Unzip file (1)
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Unzip file (2)
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The Agency transformation (1)
We are now ready to read data extracted from the archive, transform them, and put 
them into a HBase database. 

In the today exercise, we will limit to the reading of metadata about public transport
agencies. In first, we will put them in HBase through the Agency transformation that we
are going to create and append to the Main job. Then, we will produce RDF triples from 
such data.

So let’s start creating a new empty transformation named Agency.ktr, and appending a 
Transformation step at the end of the Main job, that points to the newly created
transformation. 

Storing data to HBase is the last task of the Ingestion phase. So, once you have added
the Transformation step that points to Agency.ktr, you also can append a Success step, 
and finalize the Main job.
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The Agency transformation (2)
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Agency: Read agency.txt

1

23
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Agency: Get Variables
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Agency: Build Identifier
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Agency: Add a checksum
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Agency: Select values
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Agency: Write to HBase (1)
Despite of errors that you can 
see in the terminal after the 
issuing of the start-hbase.sh, 
the server starts successfully
for our purposes.
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Agency: Write to HBase (2)
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Agency: Write to HBase (3)

1 2

3

These are enough!4
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Agency: Write to HBase (4)

1 (by hand)

2

3 4

5 (create? Y)
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Agency: Write to HBase (5)
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Agency: Update MySQL table 

Same as in Database 
transformation
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Agency: Check MySQL table 
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Homework (optional)

Exploit HBase REST APIs documented here:
• https://hbase.apache.org/1.2/book.html#_rest
to inspect data stored in the GTFS_Helsinki_zip_ST_Agency table

OR

Find a visual tool that could help you in doing that, i.e. find an
alternative to h-rider (that we cannot use since it is suitable for
Hbase servers up to v. 0.94.1, and our version is 1.2.6).

https://hbase.apache.org/1.2/book.html#_rest
https://github.com/NiceSystems/hrider/wiki
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Karma Model
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Run the Karma Server
Do the following to run the Karma server:
1. Open a shell
2. Move to ~/programs/Web-Karma-master/karma-web
3. Run mvn -Djetty.port=9999 jetty:run
4. Wait while the Jetty server comes up
5. Connect to localhost:9999 where you will find the Web application for building 

your model
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Download Ontologies (1)
Download the following ontologies in a position of your choice in your VM

KM4City Ontology:
http://www.disit.org/drupal/?q=home&axoid=urn%3Aaxmedis%3A00000%3Aobj%3Aa
863cca5-6dcc-492d-9afa-0c852aa34ae2

DCMI Metadata Terms:
http://dublincore.org/2012/06/14/dcterms.rdf

Friend of a Friend vocabulary:
http://xmlns.com/foaf/spec/index.rdf

General Transit Feed Specification:
https://raw.githubusercontent.com/OpenTransport/linked-gtfs/master/gtfs.ttl

http://www.disit.org/drupal/?q=home&axoid=urn%3Aaxmedis%3A00000%3Aobj%3Aa863cca5-6dcc-492d-9afa-0c852aa34ae2
http://dublincore.org/2012/06/14/dcterms.rdf
http://xmlns.com/foaf/spec/index.rdf
https://raw.githubusercontent.com/OpenTransport/linked-gtfs/master/gtfs.ttl
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Download Ontologies (2)
… and load them to Karma
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Download Ontologies (2)
… and load them to Karma
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Load MySQL table



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

76

Map the identifier
1

2

1

2

1

2
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Map other properties (1)
1

2

1
2
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Map other properties (2)
Continue mapping:
• agency_timezone → gtfs:timeZone
• agency_name→ foaf:name
• agency_url→ gtfs:fareUrl
• agency_phone→ km4c:agencyPhone
• agency_lang→dct:language
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Export your Karma Model 

1

2
3
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Download your Karma Model 

Then copy the model to /home/ubuntu/Desktop/Trasformazioni/GTFS_Helsinki/Static/Triplification/Models and 
rename it as GTFS_Helsinki_zip_ST_agency.ttl
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Manually Fix the URI template
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Static Triplification
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Main job

DROP TABLE IF EXISTS `${processName}_agency`;

${TRIPLESDESTDIRECT}/${CATEGORY}/${processName}/${ACTUALYEARMONTH}/${ACTUALDAY}/${ACTUALHOURS}/${ACTUALMINSEC}

New empty job

Create new job named Main.kjb in folder:
/home/ubuntu/Desktop/Trasformazioni/GTFS_Helsinki/Static/Triplification

Jobs and transformations required by the job also have to be put there, apart from getConfig
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Agency: Outline

Populate the Agency job as in the above image.

Leave steps unconfigured, we will see how to configure them later.
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Agency: SQL

CREATE TABLE ${processName}_agency 
(
FinalKey text DEFAULT NULL,
agency_timezone text DEFAULT NULL,
process text DEFAULT NULL,
agency_name text DEFAULT NULL,
agency_url text DEFAULT NULL,
agency_phone text DEFAULT NULL,
actualDate text DEFAULT NULL,
agency_id text DEFAULT NULL,
AgencyTXTKey text DEFAULT NULL,
agency_lang text DEFAULT NULL,
timestamp text DEFAULT NULL
);
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Agency: getTime

SELECT 
last_triples
FROM 
process_manager2
WHERE 
process='${processName}'

var timestamp_LT = new Date(1970, 1, 1, 12, 0, 0, 0);
timestamp_LT = timestamp_LT.getTime();
var date = last_triples;
if(date != null) {
var anno = date.slice(0,4);
var mese = ((date.slice(5,7))-1);
var giorno = date.slice(8,10);
var ora = date.slice(11,13);
var minuti = date.slice(14,16);
var secondi = date.slice(17,19);
var millisec = date.slice(20,23);
var date_tmp = new Date(anno, mese, giorno, ora, minuti, secondi, millisec);
timestamp_LT = date_tmp.getTime();
}
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Agency: HBase_to_SQL
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Agency: Evaluate rows
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Agency: Set variables

Set MODELPATH = /home/ubuntu/Desktop/Trasformazioni/GTFS_Helsinki/Static/Triplification/Models
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Agency: Shell

Working directory: 
/home/ubuntu/programs/Web-Karma-master/karma-offline

Script:
mvn exec:java -Dexec.mainClass="edu.isi.karma.rdf.OfflineRdfGenerator" -Dexec.args=" --
sourcetype DB --modelfilepath "${MODELPATH}/${processName}_agency.ttl" --outputfile
${TRIPLESDESTDIRECT}/${CATEGORY}/${processName}/${ACTUALYEARMONTH}/${ACTUAL
DAY}/${ACTUALHOURS}/${ACTUALMINSEC}/agency.n3 --dbtype MySQL --hostname 
${IPADDRESSMASTER} --username ${USERNAMEMYSQL} --password ${PSWMYSQL} --
portnumber ${PORTMYSQL} --dbname ${DATABASEMYSQL} --tablename
${processName}_agency" -Dexec.classpathScope=compile
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Homework (optional)
What have I missed to do?

Small tips:
• There’s something missing at the end of the Agency job
• There’s something missing in the configuration of HBase input in Hbase_to_SQL

Bigger tip:
• The two missings are related to each other

Last tip:
• The two missings are such that it comes to be untidy to read the datetime of last 

triplification from the process_manager2 table in getTime transformation


