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ETL Process

The three phases are:
e Extracting data from outside sources (Ingestion phase).

 Transforming data to fit operational needs which may
include improvements of quality levels (Data Quality
Improvement phase).

 Loading data into the end target (database, operational
data store, data warehouse, data mart, etc.). So the
data can be translated in RDF triples using a specific
ontology.

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 4



N2 | UNIVERS ITA ’ . - - DISIT Lab, Distributed Data Intelligence and Technologies

DEGLI STUDI ) Distributed Systems and Internet Technologies
s B N g Department of Information Engineering (DINFO)
http://www.disit.dinfo.unifi.it

Phase |: Data Ingestion

 Purpose is to store data in HBase (Big Data NoSQL database).

e Acquisition of wide range of OD/PD: open and private data,
static, quasi static and/or dynamic real time data.

e Static and semi-static data include: points of interests, | |
geo-referenced services, maps, accidents statistics, etc.| *
— files in several formats (SHP, KML, CVS, ZIP, XML, JSON, etc.)

 Dynamic data mainly data coming from sensors

— parking, weather conditions, pollution measures, bus position, ...
— using Web Services

* Using Pentaho - Kettle for data integration (Open Source tool)

— using specific Kettle transformation processes (one or more for each
data source)
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Phase Il: Data Quality Improvement

Purpose: add more information as possible and
normalize data from ingestion

Problems kinds:

— Inconsistencies, incompleteness, typos, lack of standards,
multiple standards, ...

Problems on:

— Place-name code

— Street names (e.g., dividing names from numbers, normalize
when possible)

— Dates and Time: normalizing
— Telephone numbers: normalizing

— Web links and emails: normalizing
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Phase Ill: Data mapping

 Purpose is to translate data from Ql in RDF triples.
e We use triples to do inference on data.

x_éy

:> RDF Triple

* Using Karma Data Integration tool, a mapping model from SQL
to RDF on the basis of the ontology was created.

— Data to be mapped first temporary passed from HBase to MySQL and then
mapped using Karma (in batch mode)

e The mapped data in triples have to be uploaded (and indexed) to
the RDF Store (Virtuoso).

e Triples are composed by a subject, a predicate and an object.

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 7
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ETL tool: Pentaho

Data Integration
(PDI)

KEY CONCEPTS
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e Pentaho is a framework that S
contains several
packages integrated to
allow complete management:

e Business Intelligence problems;
e Data Warehouse problems;

* Big Data problems.

o Kettle is the ETL component Pentaho for data
transfer and processing.

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 9
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Pentaho Data Integration (Kettle) (1)

* Free, open ETL tool

— It is available also in enterprise version

e Developed in Java, therefore is guaranteed the compatibility and
portability with the major operating systems (Windows, Linux, OS
X, ...)

 Powerful Extraction, Transformation and Loading (ETL)
capabilities
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Pentaho Data Integration (Kettle) (2)

 Scalable, standards-based architecture.

e Opportunity to interfacing with the main NoSQL Databases
(HBase, Cassandra, MongoDB, CouchDSB, ...).

e |t uses an innovative, metadata-driven approach.

e Graphical, drag and drop design environment.
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DISIT Lab, Distributed Data Intelligence and Technologies
Distributed Systems and Internet Technologies

i | UNIVERSITA

DEGLI STUDI
Department of Information Engineering (DINFO)

il | FIRENZE S http://www.disit.dinfo.unifi.it

Kettle: Concepts

e Kettle is based on two key concepts (from operating

point of view):
e Job (with extension “kjb”);
 Transformation (with extension “.ktr”), composed of

several steps.

o Kettle’s key components are:

e Spoon for ETL process modeling;
e Pan to execute the transformations from command line;

e Kitchen to execute the Job from command line.

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 12
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Data flow

Data flow

e The data are seen as rows flow from one step to another one.

e The steps are executed in parallel on separated threads and there
is no necessarily a beginning or end point of the transformation.

e A job manages the sequential execution of lower-level entities:

transformations or other jobs.
DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 13
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Typ of Steps in Spoon (1)

Three different kinds of steps:

Input: process some kind of 'raw' resource (file,
database query or system variables) and create an
output stream of records from it.

Output: (the reverse of input steps): accept records,
and store them in some external resource (file,
database table, etc.).

Transforming: process input streams and perform
particular actions on them (adding new fields/new
records); these actions produce one or more output
streams.

NOTE: ‘Main.kjb’ is usually the primary job.

REF: http://wiki.pentaho.com/display/EAl/Pentaho+Data+Integration+Steps 4
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Type of Transformations in Spoon

¥i lnput ——
& Access Input ¥ Transform i Lookup
_@ Ccsv ﬁle.input 7' Add a checksum !’) Call DB Procedure .
/ Data Grid 81 Add constants { Check if a column exists
R De-serialize from| g4 sequence & Check if file is locked
™ Email messages in : i i
# Add value fields chang (& Check if webservice is avail
\< ESRI Shapefile Rea < -
“& Excel Input A SEE. ../ Database join Y Outout
e : 2] Calculator aiarpy
& Fixed file input S taciive idiaiion & Database lookup B Access Output
& Generate random @ Example plugin @ Dynamic SQL row © Delete
& Generate random = - : 2% Excel Output
2 Cinarire R = Number range 9 File exists X (isare s Undati
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R Get d.ma trom XM| Ezf\::c:ng;:_ ¥ Utility 6 Json output
B s s  Row flattene] & Change file encoding 2 LDAP Output
<u Get Files Rows Co : >l 2. Palo Cells Output
> Get SubFolder nan =7 Row Normali e & Palo Dimension Output
LU i~ Select values . Delay row & Properties Output
%Salesforce Input [~ Sort rows 18 Execute a process ) RSS Output
¥ Scripting :"EIIC; o 2.2 If field value is null kup ¢ Salesforce Delete
- Fields Rl '
. : ' Mail £ Salesforce Insert
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‘. Formula je rows \_’: :U" 'f---ﬁl a Serialize to file
. ; = rrocess nies i
¥ Modified Java Script Value [} "™ o & saL E"e R
@ Reqex Evaluation appe 22 Run SSH commands < Synchronize after merge
. Reg ransfor 'f] Send message to Syslog 5 Table output
4J User Defined Java Class & Write to log M Text file output
P ' <~ Update
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Kettle: Transformations

Kettle offers many types of steps in order to execute

various data operations, also it offers:

= Step%me Check double web site -

! Java script functions : Java script:
o ofe » [ Transform Scripts & script1 2
¢ ossibility of add
I ' ' * (23 Transform Constants ey (http|https| Etp)\: ) twww\ o)) [a=zA-2]12, 41 ( S%) 7873
» (3 Transform Functions l Output
o » of] Input fields while (website_input != ")
some JavaScript code; loospkfads |Fiemants - regox onectucbaite. input)
, if (elements !'= null)
if (i 1)
else|
if(i 231 FI
website_aggiuntivi .Sl:rit
else P ?
[ ofe
® ossibility of use
Position: 23, ¢
- Compatibility mode? Optimization level | g L y ,'.-
) [ gk
r egular expressions 1o
° 4
v # Fieldname Rename to Type Length Precision Replace value 'Fieldname’ or 'Rename to*
1| website_output | string | | IN
2% website_aggiuntivi ! |String ! ‘ N
OK Cancel Get variables Test script
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Spoon Concepts: Steps and hoops

 One step denotes a particular kind of action that is
performed on data.

e Hops are links to connect steps together and allow
data to pass from one step to another.

e Steps can be easily “created” by dragging the icon
from the treeview and dropping them on the
graphical model view.

o Kettle provides a lot of different step types and can
be extended with plugin.

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 17
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Kettle: Transformations (1)

e Transformations define how the data must be collected,
processed and reloaded.

e Consist of a series of steps connected by links called Hop.

 Typically a transformation has one input step,
one or multiple transformation steps and one or more output
step.

B a Perspective: | £ Data Integration
iy view.” Design 3 Modify_address | 3X Mofify_addressTemp £ [} Modify_addressTemp2 [} Data_QI [ Modify_webslte 2. ™
. " r 2 T P& @™ [100% -
fy View |7 Design >X Modify_address *X Modify_addressTemp2 =2 Data

Steps — @ e | > R ¥ P e B & 5 100%| -
Q ) Regex Evaluation 2 Filgér rows 2
=3 Input
=0 Output
> 3 Transform
i t Excel Output 22 Modified fava Script Valu,
5 Utility
> £3 Flow Questa trasformazione: [ select values 3
& Scripting 1. Legge i dati presenti in una tabella di un DB butput222  Modified Java Script value 2 . P

2. Scrive i dati letti su un File di testo di output
> 3 Lookup

> 3 Joins

H Step Metrics| = Performance Graph| 2 Metrics | B Preview data

» [0 Data Warehouse m
by juns...
> [ Validation renlzg(elg}\opened.
) . ing transFormation [Modify_website]...
B [0 Statistics Table OUtPUt i the transformation execution.
e - Dispatching started For transformation [Modify_website]
- . . pished processing (=0, O=0, R=0, W=6, U=0, E=0)
Blg Data nsformation has finished!!
>

) Agile Text File output

i
i
> 3 Cryptography

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 18




e
2. | UNIVERS ITA VN - DISIT Lab, Distributed Data Intelligence and Technologies
‘ DEGLI STUDI ANl Distributed Systems and Internet Technologies

A ¥ 1 > Yo B . . .
)3 S | A Department of Information Engineering (DINFO)
Vs | FIRENZE SS- 4 http://www.disit.dinfo.unifi.it

Sequential Execution

- T3 v T3 1" T3
EI_-"-"_)'R v R A —{Ax| Ak} |

START Get Data from CSV File Phones Addresses Websites Put Data to Database Successo

These steps (transformations) are
executed sequentially (there is a single flow execution).

void main(){

int a; The statements are
executed sequentially.
f1(a);

f2(a+2);

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 19
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Parallel Execution
)
HBaseIn”:::_ Df —-—i

Get:Variables:S Add constants S Table output_strnum

%
HBase Input_manov . D f Q

Get Variables 6

Add constants 6 Table output_manov

T -
{Base Input_m E . W
ants 9

: Add const
Get Variables 9 Table output_giunzioni

* Unlike before there are multiple streams of execution that are
executed in parallel (simultaneously).

e Like in a multi-threading programming, multiple thread (portions
of the running program) can virtually run independently and in
parallel.

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 20
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Karma

e Karma is a mapping model based on ontology (kmd4city) from
MySQL tables to RDF.

e Triples are uploaded to Virtuoso, an RDF Store.
e |t canimport MySQL tables but no HBase ones.

Py
(T
W
(T
?

Karma v2.024 Import ~ Manage Models

Command History
Arte_e_cultura_csv~
Import Ontology: kmdc Virtluoso

162 owl Prefix: s | Base URI: hitp://localhost:8080/source/ | Graph Name: http://localhost/worksheets/Arte_e_cultura_csv
J OwW

© ] L ® ° L ®

Import Ontology: schema-org.rdf

FinalKey « address « category = categoryEng ~

Import Ontology: skos.rdf y ogory goryEng

A ; 531 S : . . — |
T pm—— 002aac4104a... VI:-« DELLA 53100 biblioteca Library SIENA biblioteca@c 05

SAPIENZA

Import Ontology: foaf.rdf
Import Ontology: wgs84_pos.rdf
Set Worksheet Properties: 004656618eb... VIASAN 55036 biblioteca Library PIEVE 054
Import Database Table:

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 21
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AN
2y 4

Job Download

o

A

Success 3

‘getConfig’ loads database connection parameters (usernames,

passwords, ...) from a .csv file.

‘Database’ transformation loads some process information.
- This transformation uses a MySQL table (process _manager?2)
to get some process information (URL, file format,

description, ...).

‘Job Download’ effectively downloads the dataset.

DISIT Lab (DINFO UNIFI) —
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S T e | e L S e (A e e £V 4
START getConfig Database Create last file folder Create a folder 2 | Job Download Success 3
@~ B g v ¥
START HTT# File Bxists File C%mpare Delete folders Success (2)
- = e ‘HTTP’ step downloads the dataset
Copy Fies Coghy Fles 2 defined in PARAM (URL) field.
\ / e If afile with the same name already
@_ —— T{_ﬁ exists, we compare them.
S A - If they are the same, we delete
/x” the folders created before.
| - Otherwise we unzip the file and
v . .
I 12k | ‘HBase_firstinsert’ is called.
Success :. HBase _firstinsert ||
——————— J

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 24
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HBase firstinsert

' A
ly—{.B.

AV
e - -
B

" |

Insert / Update

:i:::{_‘-_ﬁ)

HRARFR

HBase Output

Cut CDATA Cut COATA_2

Get data from XML

Y

Eb

Row denormaliser Add constants

I E——

s

Get Procgss Name Create Identifier and Date

— =+
»
| = -+
M

Select values

‘Get KML’ loads the file just downloaded.
‘Get data from XML’ and ‘Row denormaliser’ extract fields from source file.
In the JS step, we create an identifier (it will be use as key in HBase).

‘HBase Output’ saves the information in a HBase table.
‘Insert/Update’ updates the last ingestion date in MySQL table

process_manager?2.
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Quality Improvement

A A3 is L? ¢
] IS LS S—— S e S R . O L ——
HEASE }B t::ﬁ:: is s - D l
HBase Input Fix ID Split Coord Fix address Create name Modify_address A AP

BT —TF——F -5

[ HEBASE x
Dummy (do nothing) Filter rows HBase Output Add constants Select values  Modify_cap
...‘:.‘-'.1 s o

| A - A
N e " i RS p - — R~

.FBI

Replace in string String operations Modified Java Script Value Replace in string2  Modified Java Script Value 2  Job Executor

‘HBase Input’ gets back data saved at the ingestion end.

‘Fix address’ is used to correct typing error (e.g. Giovambattista instead of
Giovanbattista) or to simplify search of right toponym code.

‘Modify_*’ transformations normalize address, CAP, website, e-mail, phone
number, ...

‘Add constants’ adds two fields (address_syn, codice_toponimo) which we will
use in the next job.

‘HBase Output’ saves in a new HBase table the quality improvement result.

For the rows which have an un-empty streetAddress, the steps below extract a
word from streetAddress which we will use to find the right toponym code. 26
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Job Executor

F——(@—2o———®
Get Variables Table input Fuzzy|match Get Variables 2
= - c
X - e
= <8 Bl K
Select values Split field to rows  Add constants Dat e lookup
":.‘_’9 = = -
v I [ [ T ®
f—1 )
Filfer r Identify last row in a stream  Sort rows Modified Java Script Value Get Variables 3
= -
I—(F—= 5] o= [P
&y X HBASE
Dummy (do nothing) Get Variables 4 Replace match2 null  Select values 2 HBase Output

* To get toponym codes we use tbl _toponimo _bis MySQL table. It contains road names,
toponym codes, town codes, .... Each road has his center coordinates (lat, long).

 ‘Table input’ does the query on that table using the word created before.

* ‘Fuzzy match’ calculates similarity (from 0.2 up to 1) between the query result and the
address acquired during ingestion phase.

* Following steps calculate distance from ingestion coordinates and query ones and select
the closest.

o ‘HBase Output’ fills address syn and codice _toponimo in Ql HBase table. 27
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Ql Problems

e The method used for toponym code extraction sometimes

produces wrong results.

Given a word, might be impossible to determine right toponym
code (e.g., query using ‘Brunelleschi’ returns ‘Via dei
Brunelleschi’, ‘Piazza Brunelleschi’).

Summarize roads with their centers and calculate distances could
not return right results (if the point of interest is far from his road
center, it could be closer to another road center).

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 28



UNIVERSITA _ A k N DISIT Lab, Distributed Data Intelligence and Technologies
2 12 | DEGLI STUDI A\ b Distributed Systems and Internet Technologies

1: I RE N ZE —— | AL Department of Information Engineering (DINFO)
\ http://www.disit.dinfo.unifi.it

Triplification

- : P ol . b1 4 14
P~ P LS e P 1§ S e £ i\
START Set Destination dir DROP CREATE getTime HbaseToMySQL  Evaluate rows number in atable = DUMMY

v
— b1 4 -~ b1 4 o !F’ Lp T aa Y3
A vl AR v 2K + v v AR
Success update last_triples  Add_second_type create RegioneCsvTriples Create a folder create actualDate

* Since we use Karma to generate models, we have to move data from HBase to MySQL.

 ‘DROP’ and ‘CREATE’ respectively deletes MySQL table if already exists and creates a
new one.

e ‘getTime’ returns last triple generation timestamp for a specific process (using MySQL
process_manager2 table).

e ‘HBaseToMySQL moves data from HBase to MySQL only if timestamp just calculated is
older than the date of last ingestion (it prevents to generate triples based on the same
data).

e ‘create RegioneCSVTriples’ calls Karma script to generate triples based on the model.

‘update last_triples’ updates last triple generation timestamp in process_manager?2.

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 29
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Si ricordano i requisiti
e PC conalmeno 6 GB di RAM (suggeriti: 8GB)
 Azioni che devono essere state effettuate prima
del training:

— Scaricare la macchina virtuale seguendo il LINK:
http://www.disit.org/vmsdetl/VMSDETL-2016-v0-
3.rar

— Decomprimere la Macchina Virtuale in una directory
e metterla in esecuzione con VMware player o
workstation

e Approfondimenti: http://www.disit.org/6690

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016
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MySQL

The MySQL database provides the following features:

High Performance and Scalability.

Performance Schema for monitoring user- and application-level
performance and resource consumption.

SQL and NoSQL Access for performing complex queries and
simple, fast Key Value operations.

Platform Independence giving you the flexibility to develop and
deploy on multiple operating systems.

It provides phpMyAdmin (localhost/phpmyadmin in a browser)
to do table operations, queries, ...

DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 32
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HBase

Apache HBase is the Hadoop database, a distributed, scalable,
big data store.

We can use it for random, real-time read/write access to your
Big Data.

This project's goal is the hosting of very large tables (billions of
rows to millions of columns).

Apache HBase is an open-source, distributed, versioned, non-
relational database modeled after Google's Bigtable.

We will create and modify HBase tables using H-Rider.
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Vlrtual Machme DISIT

Comandi da terminale: http://www.disit.org/drupal/?g=node/6690

* Lanciare Spoon: (file system: home/programs/data-integration)

— cd programs/data-integration ./spoon.sh

 Lanciare MySQL: (file system: home/programs/data-integration)
— start: sudo /opt/lampp/lampp start
— stop: sudo /opt/lampp/lampp stop
— username=disit e password=ubuntu

 Lanciare HBase (propedeutico per HRider)

— cd programs/data-integration
e avvio: ./start-hbase.sh
e stop: ./stop-hbase.sh

e Lanciare HRider (file system: home/programs)
— Aprire: h-rider-1.0.3.0.jar con Java7

— Inserire ‘localhost’ o IP macchina virtuale DISIT Lab (DINFO UNIFI) — 14 Luglio 2016 o
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Useful Elements

MySQL table ‘process manager2’ contains for each process
some information (link, file format, last ingestion date, ...).

MySQL table ‘tbl toponimo_BIS contains toponym codes for the
most roads in Tuscany.

When we save files, we create some folders (year, month, date,
hour, minutes). It is important especially for real-time data to
check differences between datasets.
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1. Static Dataset (Taxi park)

 Run Ingestion phase (Main.kjb).
e Check the output in H-Rider (‘Taxi’ table).

key Familyl:D... Famllyl ID|Fam|Iy1 P.. Famllyl S.. |Fam|ry1 a.. 'Famllyl Famllyl C...|Familyl:lo.., Familyl:p...|Familyl:si... Famllyl ti...

taxil ACCIAIUOLI |1 2 |Piazza Nic...|Fri Jul 10 ... [11.22479...FI FIRENZE |Taxi_kmz |taxi |1236540...
taxil0 DONATELLO|10 8 |Piazale ... |FriJull0...|11.26783...|FI FIRENZE  |Taxi_kmz [taxi 1436540...
taxill SASSO 11 6 |Piaza del,.,if-rljul 10.../11.25772...|FI FIRENZE  |Taxi_kmz [taxi 11436540...
taxil2 |[FERRUCCI [12 5 |Piazza Fr... |Frijul10...[11.27190...[FI FIRENZE [Taxi kmz _[taxi [1436540...
taxil3 |FRANCIA 13 8 |Piazza Fr... |Frijul 10... 11.29916...[FI FIRENZE Taxi_kmz |taxi 1436540...
taxild |GIORGINI |14 4 |Piaza Gi... [Frijul10...|11.25021...|FI FIRENZE |Taxi_kmz |taxi 1436540...
taxils INDIPEND... |15 S |Piazza del...|FrijJul 10 ... |11.25263...|FI FIRENZE  |Taxi kmz [taxi 11436540...
taxil6 LIBERTA" |16 |4 |Piazza del...[FriJul 10 ... [11.26219...[FI FIRENZE _ [Taxi_kmz _[taxi [1436540...
taxil7 PARTERRE [17 6 [Via Mafal... |Frijul 10 ... |11.26390...|FI FIRENZE |Taxi_kmz |taxi 1436540...
taxils PRATESE |18 |3 Piaza Va... |Frijul 10 ... {11.19363...|FI FIRENZE  |Taxi_kmz [taxi 1436540...
taxil9 MANNELLI |19 7 Via Mann... |Frijul 10...|11,27831...|F FIRENZE  |Taxi_kmz [taxi 11436540...
taxi2 ALBERTI |2 4 |Piazza Le... |Frijul 10...]11.28082...| FIRENZE [Taxi kmz _[taxi [1436540...
taxi20 MICHELA... |20 3 |Piazzale ... |Frijul10...]11.26421... FIRENZE  [Taxi_kmz [taxi 1436540...
taxizl |21 8 [Viale Giov...|Frijul 10 ... |11.24554... FIRENZE  |Taxi_kmz [taxi 1436540...
taxi22 MUGELLO 22 4 Via Mugello |Fri jul 10 . |11.21827...|F1 FIRENZE  [Taxi kmz [taxi 11436540...
taxi23 CARISSIMI 2'3 6 [Via di No.. 'Frljul 10...111.22298...| FIRENZE  |Taxi_kmz [taxi 11436540...
taxi24 ___ [SAN GIOV... |24 17 [Via dei P... |FriJul10 ... [11.25430...[FI_ FIRENZE  [Taxi_kmz 1436540...
taxi2s ROMANA |25 8 Pra_‘a“'—'*—"—“—'ul—u’]... [11.24208... FIRENZE  |Taxi_kmz
texi26___[PUCCINI__[26 4 Piazal e e HHEFR0) 111 22625 .. FIRENZE _[Taxi_kmz
taxi27 SAN 1ACO... 2.! 3 i . 111.23987 FIRENZE  |Taxi | kmz

SAN MARCO|28 10 < [11.25

SA ...|129 6 .. |11.26

PIOFEDI (3 12 \.ﬂa Pio Fedl Fnjul 10...]11.20450...|F1 11436540...

130 3 _Lungarno [Frijul10 ... 11.25340...| |Taxi_| 11436540...

taxi3l 3L 1ED |Borgo Sa... [Frijul 10 11.25268...]FI_ FIRENZE _[Taxd_kmz |1436540...
taxi32 32 |2 Piazza dei...|Fri Jul 10 ... [11.25836. FIRENZE  [Taxi_kmz 1436540...
taxi33 NOVELLA |33 16 [Piaza di... |Frijul 10 ... 11.24943...[F1 FIRENZE  [Taxi kmz {1436540...
taxi3339 |AEROFPOR... 13339 !30 Via del T... |Frijul10...]11.20115...| FIRENZE  |Taxi_kmz 11436540...
taxi3340 | (3340 |6 \Viale Ales...[FriJul 10 ... [11.22743... FIRENZE _|Taxi_kmz |1436540...
taxi34 [MAZZINI |34 8 [Viale Ber... FriJul10...|11.27251. .FEREN"E Taxi_kmz 1436540...
taxi35  [STAZIONE |35 |34 |Piazza del...|Fri Jul 10 :24906 [FIRENZE _ [Taxi kmz _[taxi
taxi36 [VALFONDA 36 6 \iale Filip... Fri Jul 10 1.25243 | FIRENZE  |Taxi kmz [taxi
taxi37 __ [TERZOLLE |37 16 lP:azza del...|Fri Jul 10...[11.23446...| [FIRENZE _ [Taxi kmz _Jtaxi
taxi3g [UNITA' [38 3 |Piaza del...Fri Jull0... [11.25071... FIRENZE |Taxi kmz [taxi
taxi39  |VERGA 139 3 |Viale Giov...[FriJul 10 ... [11.30002...FI FIRENZE  [Taxi kmz _taxi
taxid |BECCARIA |4 7 |Piazza Ce... |Frijul 10... 111 27047...| |[FIRENZE  [Taxi kmz |taxi
taxid0 [SESTESE |40 12 |Piazza Ro... [Frijul 10 ... [11.21873...[FI [FIRENZE _ [Taxi kmz _taxi
taxi4l [RIFREDI 41 6 [via dello ... [FriJul 10 ... .}_1__2_3_63&.__'__ FIREN"E Taxi_kmz  [taxi
taxid2 VESPUCCI |42 8 |l Prato Frijul 10 ... [11.24263...|FI FIRENLE Taxi_kmz  [taxi
taxi43 IWETTORI 143 ]5 |P:aza Pie...|Frijul 10 ... [11.23393...|FI FIRENZE Taxi kmz [taxi
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1. Static Dataset (Taxi park)

 Run Quality Improvement code (Data_Ql.kjb).

e Check the output in ‘Taxi_Ql’ table (fields added, data
normalization, ).

Farmlyl-address syn ;Farn_ibrl:capj Familyl:city Familyl:c.. 'Farmlyl d... Famnyl la.. IFam_|_Iy1-,Io,,._Fam:lyl:n,..EFamﬂyl:o.., Familyl:pl..{Familyl:p...,
..|Piazzola t... [taxi |Posti: 2 Taxi_kmz
NZ TO4801... |FriJul10...[43.77833...[11.26783...[F la t... :t_a:-u EP_-OEII: 8 Taxi kmz
2 FIRENAE RTOdSOl. | |Posti: 6 i
___FIREN._E RTOdSO_l
taxile A DELLALBERTA' _ [50100 __[FIRENZE _|RT0480L. :
taxil7 ALDA DI SAVOIA (50129 |RTO4801.. : 6
taxilg 150145 |RTO480! i: 3
tamlg _501 "‘2_ |RTO4801... | IFrlJuI 10_ oo |4 ti: 7
ta>n2 | LEON BATTISTA ... |SO136 |RT04801... |Frijul 10 2...|Piazzola t.. i: 4
taxi20 |PIA4 ZALE CLL AL O “‘"‘EN |RT04801. [Fri Jullo ... |Piazola t... [tay i: 3
taxi2l \.f‘JALE GIO PMZ_;A _LEO_N._BAmSTA NBERT' NZE |RTO4801... 'Fn Jul 10... )4 ...|Piazzola t... [taxi i 8
taxi22 [MA MUGELLO 50127 __ |FIRENZE _|RT0480L... [Frijul 10 ... |Piazzola t... | 14 [Taxi |
taxi23___ |VIA DI NOVOLI [50127  [FIRENZE _ |RT0480L... |Fri Jul 10 ... |43.79: 3...|Piazola t... | t: 6 [Taxi_kmz
taxi24 [VIA DEI PECORI |S0100 |FIRENZE _ [RT04801... |Frijul 10 ... |43.77275...| ..|Piazzola t... | 17 |Tewd_kmz
taxi25 |PIAZZALE DI PORTA ROM.. .150100 |FIRENZ |RTO04801... iFrI Jull0...143.76010. ..|Piazzola t... | : 8 |Taxi_| kmz
taxi26 [PIAZZA GIACOMO PUCCINI (50144 |FIRENZE _ |RT04801... [Frijul 10 ... |43.78556. ...|Piazzola t... | 4 [Taxi_kmz
taxi27 [PIAZZA DI SAN IACOPINO 50100 |FIRENZE _|RT04801... [Fri)ul 10 ... |43.78382. |Piazzola t... | 13 [Taxi kmz
taxi28 |PIAZZA DI SAN MARCO 150121 |FIRENZ |RT04801... |Frijul 10 ... |43.77800. |Piazzola t... | : 10 |Taxi_kmz
taxi29 !PIAZZA DI SANTA CROCE  |50122 |FIRENZE  |RT04801... |Fri Jul 10 ... 143.76907. ...|Piazola t... | 2 6 |Taxi_kmz
taxi3 [MA PIO FEDI 150142 [FIRENZE _ |RT04801... !Frl Jul10...|43.78168. ..|Piazola t... | 12 [Taxi_kmz
taxi30 |LUNGARNO DEGLI ACCIAI... 50100 |FIRENZE  |RT04801... |FriJul 10 ... |43.76852. ..|Piazzola t... | 13 [Texi kmz
taxi3l |[BORGO SAN IACOPO |50100 [FIRENZE  |RT04801... |FriJul 10 ... [43.76748...| ..|Piazola t... | 13 [Taxi_kmz
taxi32 jP]AZZﬂ DEI MOZZI 150100 |FIRENZE  |RT04801... iFfIJU| 10...143.76530. ..|Piazola t... | s 2 |Taxi_kmz
taxi33 |PIAZZA DI SANTA MARIA ... (50123 [FIRENZE _ [RT04801... [Frijul 10 ... |43.77303. ...|Piazzola t... : 6 |Taxi_kmz
taxi3339 VA DEL TERMINE 150127 |FIRENZE  |RTO4801... ;FfIJU| 10 ...|43.80177. ...|Piazola t... | : 30 |Taxi_kmz
taxi3340 |VIALE ALESSANDRO GUID...50127 __ |FIRENZE _ |RT04801... |FriJul 10 ... |43.79554...] ~..Piazola t... | 16 |Taxi kmz
taxi34 [MIALE BERNARDO SEGNI  [50132 |FIRENZE  |RT04801... | Fri Jull0...143.77495...| ...|Piazola t... | ti: 8 |Taxi_kmz
taxi35 |PIAZZA DELLA STAZIONE [50123 _ |FIRENZE _ |RT04801... [Fri)ul 10 ... |43.77625...] ..|Plazola t... | 34 [Taxi_kmz
taxi36 [VIALE FILIPPO STROZZI __ [50129 __|FIRENZE _ |RT04801... |FriJul 10 ... |43.78306...] ~|Plazola t... | i 6 |Taxi_kmz
taxi37 |PIAZZADEL TERZOLLE 50127 __|FIRENZE _ |RT04801... |FriJul 10 ... |43.79406. iazzola t... [tz 16 [Taxi_kmz
taxi3s [PIAZZA DELL'UNITA' [TALL...[S0100 ___|FIRENZE _ |RT04801... |FriJul 10 ... |43.77516. iazzola t... | 13 [Taxi kmz
taxi39 [VIALE GIOVANNI VERGA __ [50135 __|FIRENZE _ |RT0480L... |FriJul 10 ... |43.77859. iazzola t... | 3 [Taxi_kmz
taxid [PIAZZA CESARE BECCARIA (50121 |FIRENZE _|RT04801... [Frijul 10 ...43.77039. ‘F'ia_;ola t.. |t i 7 [Taxi_kmz
taxid0 |PIAZZA ROBERTO DAVID... [S0100 _|FIRENZE _ |RT04801... |FriJul 10 ... |43.82008. .|Piazzola t... | i 2
taxidl [VIA DELLO STECCUTO [50141 |FIRENZE __|RT04801... |FriJul 10 ... |43.8003 : ._..‘F'ia_40_|a t... [tax : 6 |Taxi_kr
taxid42 |PIAZZALE DI PORTA ALP.. 50100 |FIRENZE  |RT04801... |Frijul 10.... 143.77471, ...|Piazola t... | 18 [Taxi_kmz
taxid3  |PIAZZAPIERVETTORI _ [50143  |FIRENZE |RT0480L... [FriJul 10 ... [43.77158...[11.23393...Piazola t... | 15 [Taxi_kmz

37
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1. Static Dataset (Taxi park)

v H-Rider - 1030

ﬁ H-Rider The ultimate Hbase viewer and editor...

‘Taxi’ table

i 192.168.0.20 x vk 192.168.0.72 x

Tables: 85 v Columns: 12 -

o 00 e lv $ Vv il 4
Salute ment ale_Ol - Is Shown Column Name Column Type i H-Rider-1.03.0
ravd l 5 . — :

Taxi . -—rr oy
wm-:{’l‘ v ¢ 5ering ate Hbase viewer and editor...

. v Stnng

grafe_strade _cippo . - ( o )
grafo ferro_direttrice v nng x TaX| QI ta ble
gralo _ferro_elemferro v String —
gralo ferro_elemferro_coord v 5Erng ns: 16 | A
grafo_ferro_giunzione v 1 4 String =
grafo _ferro linee = forr e naa g l v p) 2
grafo ferro scalo ~ - -

’ & v Familyl ality String Is Shown Column Name Column Type
grafo_ferro_stazione ve leg '
grafo_ferro_tratta L4 Famiyl:process tring L 2 S Sung
grafo_strade_adroad v amilyl:sigla String | v [Familyl:address_syn String
grafo strade _comuni v pmily] timestamp Long v Familyl:cap String
gralo_strade_entry v Familyl:city String
grafo_strade_erule ) Familyl:codice_toponimo String
grafo_strade_manovre " e = e
qmlo_'.tt ldl‘-ﬂodi v ramiyl:gata_insenmento trnng

“ 1 1 bsl-latie i I
grafo_strade _province | v Familyl:latitude {String
nealn strada ronad . 4 ..:am:.t_-,'l-lo.'\.g.'.ud{- .S{ﬁﬂq

=T v Familyl:name tring
grafo_ferro_stazione . & et Lol String
grafo_ferro_tratta Y [Familyl:objectType String
grafo_strade_adroad 4 Familyl:places String
grafo_strade_comuni v Familyl:process string
grafo_strade_entry v Familyl:province String
grafo_strade_erule v Familyl:streetAddress String
grafo_strade_manovre = 3 — I
' F Wl:subClass trin
grafo_strade_nodi v. jramilyl:SUDLIS! String
grafo_strade_province ¥ Familyl:timestamp Long

nrafn ctrado eaad
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2. Real-Time Dataset (Weather)

¢ Main £

File Exists

> » %

& =

=W T4 R T4 =
: ARV A=, .
getConfig Database Create last file folder } {
- ' Get Last Date Folder
- |
@O
e PA 4
g _ “G-I:Qk&il's 2:00 Compare Minutés and Seconds - ~"Set variables
-._ﬂ___ o~
_‘_“""—-_M \‘\\ | "
! 9" 4 —— J
Create a folder Download Success 2

This Job is the same seen before for ingestion. The only difference is
that it checks if there are two different datasets at the same hour.
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Qq View ™ Z2Main (72 Download [« Files_Modification £3
Explorer o & & | » R ¥ P @ed& S 100% -
v 3X Files_Modificatic _ .-',%‘ LY e | @
?\.

> £ 'h — o .

3 Database conne Gk Ao B — /'/U;;dax e :

> [0 Steps % B Get data from XML ‘k‘“‘——@
Get Path m = L

> 2
- Fiops Replace in string 4
=3 Partition schermr

£ Slave server /U
£3 Kettle cluster s c—
Get data from XML 2 =
4 Row denormaliser
HEASE
Predidtion
& i e N
B s= Dy ™.
String oper Replace in'string 2 Replace in\string
= <+ h ~r
= 5 /N s
¥4 o — = 43 = s
Select values P W3¢ _Date  Split Flelds 3 it Fields
Q- @ V4
:_-_1-_‘ pr(x:ess an BI
Database lookup Replace in string 3 D i 5;,
AA?B = Add source Split Fields 2
|
O —— |
LB = 13
String operations 2 Sk ialich R
Report Get error 4
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2. Real Time Dataset (Weather)

 Create two HBase tables (and their mappings in Spoon) to
complete ingestion phase
— table name: ‘weatherPrediction’, key: ‘predictionKey’ field
— table name: ‘weatherReport’, key: ‘reportKey’ field

v # Alias Key Columnfamily Columnname Type Indexed values v # Alias Key ColumnFfamily Columnname Type Indexed values
1| predictionKey Y/ String 1| reportKey | Y String
2| data_inserimento N Family1 | data_inserimento String 2! Istat N Family1| Istat String
3| descr N Family1 | descr String 3| W3C_Date N Family1 | W3C_Date String
4| hour N Family1 | hour String 4| comune | N Family1 | comune String
5| process N Family1| process String 5 data_irnst-.'rimento5 N Family1 | data_inserimento String
6| quota_neve N Family1| quota_neve String 6| fase N Family1 | fase String
7| reportKey N Family1 | reportKey String 7| luna_sorge N Family1| luna_sorge string
8| temp N Family1 | temp String 8| luna_tramonta N Family1 | luna_tramonta String
9| temp_max N Family1| temp_max String 9| ora_altezza N Family1| ora_altezza String
10| temp_min N Family1 | temp_min String 10| process N Family1 | process String
11| temp_perc N Family1| temp_perc String 11| sole_altezza N Family1| sole_altezza String
12| um N Family1{ um String 12| sole_sorge N Family1| sole_sorge String
13| wv N Family1 | uv String 13| sole_tramonta N Family1 | sole_tramonta String
14 week_day N Family1 | week_day String 14| source N Family1 | source String
15 wind N Family1 | wind String 15| time_ms N Family1| time_ms String
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