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ETL nastroje

e ETL - Extract-Transformation-Load.

 Ziskavani dat z provoznich systému podniku
(ekonomika, skladové hospodarstvi, vyroba, odbyt
atd.), jejich nasledné zpracovani a poskytnuti
aplikacim pro podporu rozhodovani (decission
support systemy, datove sklady, business
intelligence).
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ETL nastroje

 Data transformovana mezi riznymi systémy
a datovymi formaty.

 Flexibilita navrhu transformaci, prenosu dat mezi
datovymi formaty.
« Komercni nastroje (Informatica PowerCenter,

Cognos, Ab Initio, IBM Infosphere DataStage, SAS
ETL Studio, Business Objects Data Integrator, SSIS).

* Open source (Clover ETL, Pentaho Data Integration,
Jasper, Talend).
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ETL nastroje - vyhody

* Vysoka produktivita - rychly navrh transformacni
procesu diky grafickému uzivatelskému prostredi.

« Flexibilita - objektovy pristup pro snadnou
modifikaci procesu.

« Vykon - vicevlaknova architektura, vyuziti
paralelizmu, nativni pristup ke zdrojovym a cilovym
systéemum.

» Otevrenost - technologie pro pristup k nejruznéjsim
typUim systémd.

« Podpora metadat - popisné informace o zdrojovych
a cilovych objektech, transformacnich predpisech.
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CloverETL

« Komercni open source.
« Postaveno na platfome Java (SE/EE),
licencovan pod LGPL licenci.

ETL engine written in AL Tile describing Graphical LU Sef Interface

lava responsible for graph, its components for generating o aphs

graph processing & data transformations and creating dafa
transfarmations

* Pouziti:
— samostatna aplikace,
— knihovna.

* CloverCTL se pouziva pro zpracovani dat o velikosti
nékolika desitek MB az stovek GB.
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CloverETL Designer

Grafické rozhrani pro provadeéni transformaci -
platforma Eclipse.

-

HrO A v

& v 5 - e

e

5 (E2 CloverETL
a" Java

T3 Navigator 3

=2 Company
= conn
@ postgre.cfg
= data-in
E customers.xls
{fl ORDERS.DBF
= data-out
(= data-tmp
(= graph
OrdersForCustomers.grf
(= lookup
(= meta
0 customersfmt
|} odetailsDBF.fmt
I ordersDBF fmt
1 ordersinfo.fmt
(& seq
= trans
.classpath
project
warkspace.prm

Compares all orders with specified customers
Jins information 2bout orders 2nd puts it together with the st of customers.

o Palette

[ Select

" 8

EXT_SORT_DETAILS

JOIN_ORDERS

0
=5

i‘f

TN_CUSTOMERS

=

The orders that were fuifiled for infe w
L4 Marquee
} Edge
MNote
o — -
g 1 Q. Readers <
EXT_SORT_ORDERS - L, UniversalDat..
= = | S .
g» Q. Writers 0

% UniversalDat...

Q.Transform:rs R
:,. Reformat

|

q. Joiners A

" S

UNGQUOTE

2% Outline 52

L5 Components
@} Metadata
() Connections
%7 Parameters
9% Sequences
Lookups
Notes

= JOIN_CUSTOMERS

%.n Approximati...

F

Q. Others £

*' SystemnExecu...

] Graphl =] Source|

Debug max. records
Debug mode

| = Properties 33 El Console| [ Problems E2 CloverETL - Regex Tester | £ CloverETL - Graph tracking | E2 CloverTL- Log| = O
Fp——
T A
Property Value =
Advanced
CloverETL Designer version 280 i

e

CloverETL

All rights reserved Javlin 2010



CloverETL Engine - koncepce

Zakladem transformacni graf.
Komponenty grafu:
— uzel — zde probihd manipulace s daty,

— hrana - datové potrubi, zajiStuje prenos dat mezi
uzly, urCuji strukturu dat, ktera jimi teCou.

Vlastnosti grafu:
— orientovany, acyklicky,
— musi obsahovat minimalné jeden uzel.
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Uzel
- ma 0..n vstupnich portu, 0..n vystupnich portd,

- provadi transformaci dat, nevi o existenci
sousedu.
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CloverETL Engine - koncepce 3

Hrany
- spojuje dva uzly (jednosmerne),

- spojeni je vzdy vedeno ze specifickeho portu uzlu
posilajiciho zaznam do specifického portu uzlu
zaznam prijimajici.
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CloverETL Engine - koncepce

» Graf rozdélen do jednotlivych fazi.
« Faze:
- unikatni cislo,
- kazdy uzel musi patrit do nejake faze,
- graf musi mit minimalné jednu fazi,
- faze vykonavany sekvencné; jako prvni faze s

eVV/

- uzly v ramci faze se vykonavaji paralelne.
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CloverETL Engine- koncepce

CloverETL transformuje strukturovana i
semistrukturovana data.

e Data
- sekvence jednotlivych zaznamd,

- kazdy zaznam sestaven z polozek ruznych typu:
retézec, cislo, datum, boolean ...

- typy zaznamu (datového toku) popsany metadaty -
popis jejich vnitrni struktury.
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CloverETL Engine- koncepce

CloverETL implementuje pipeline paralelismus:

- Jakmile uzel ukonci praci na datech
zaznamu, je zaznam okamzité poslan ke
uzlu nasledujicimu.

- Vyuzivana vyrovnavaci pamet’.
- Spotrebu pameéti urcuje topologie grafu,
ne velikost zpracovavanych dat.
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CloverETL framework

« Transformace je provadéna pomoci grafu, jez
obsahuje:

- Faze
o Uzly
e Hrany
- Sekvence
- Lookup tabulky
- Databazove spojeni
- Metadata
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CloverETL

Metadata popisuji strukturu zaznamu dat:
- jmeéno,
- typ zaznamu (fix-len, delimited, mixed),
- dalsi formatovaci informace.
- Zaznam slozen z jednotlivych typu.
Pole:
- jmeéno,
- typ,
- format,
- rozsah,
- oddeélovac, delka...
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CloverETL - Transformacni graf

« Ukazka transformacniho grafu nastroje CloverETL

0 0 0
= E.'.;I . = = - e = g1 rII:|;I _! =]
» | \ A
INPUT1 EXT_SORT CUTPUT

* Transformacni graf definovan v XML souboru
<?xml version="1.0" encoding="UTF-8"?>
<Graph name="TestingSort" revision="1.17">
<Global>
<Metadata fileURL="${metadata}" id="InMetadata"/>

<Property id="GraphParameter0" nhame="data" value="data-
in/delimited/customers_delimited.txt"/>

™
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CloverETL - XMl soubor

<Property id="GraphParameter1” name="metadata,,
value="${META_DIR}/delimited/customers.fmt"/>

<Property id="GraphParameter2" name="outputData" value="data-
out/customers.sorted”/>

<Property id="GraphParameter3" name="sortKey" value="CUSTOMERID"/>
<Property fileURL="workspace.prm" id="GraphParameter4"/>

</Global>
<Phase number="0">

<Node enabled="enabled" guiHeight="25" guiName="EXT_SORT" guiWidth="50"
guiX="195" guiY="20" id="EXT_SORT" sortKey="${sortKey}" type="EXT_SORT"/>
<Node enabled="enabled" fileURL="S{PROJECT}/S{data}" guiHeight="25"
guiName="INPUT1" guiWidth="50" guiX="20" guiY="20" id="INPUT1"
type="DATA_READER"/>

<Node append="false" enabled="enabled" fileURL="S{PROJECT}/S{outputData}"
guiHeight="25" guiName="OUTPUT" guiWidth="50" guiX="370" guiY="20"
id="OUTPUT" type="DATA_WRITER"/>

<Edge fromNode="EXT_SORT:0" guiBendpoints="" id="OUTEDGE" inPort="Port 0 (in)"
metadata="InMetadata" outPort="Port 0 (out)" toNode="OUTPUT:0"/>

<Edge fromNode="INPUT1:0" guiBendpoints="" id="INEDGE1" inPort="Port 0O (in)"
metadata="InMetadata” outPort="Port 0 (output)” toNode="EXT_SORT:0"/>

</Phase>
</Graph>
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CloverETL - provedeni transformace

Inicializace:

— inicializace uzlu,

— inicializace hran,

— inicializace dalsich grafovych objektu:
- databazove spojeni,
- sekvence,

— analyza topologie grafu - musi byt
acyklicky,

— kontrola vstupnich-vystupnich portu.
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CloverETL - provedeni transformace

Beéh tranfromace:
— vytvoreni ThreadManager,
— vytvoreni a spustéeni vliakna WatchDog():

« dispatcher, sleduje béeh vsech komponent,
uklizi nedokoncené,

 report o prubéhu transformace,

e po zjisténé necinnosti komponent se ukonci -
konec celého programu.
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CloverETL - provedeni transformace
Vlakno WatchDog:

 WatchDog.call()
pro kazdou fazi:
— inicializace faze - inicializace vSech uzlu a hran
ve fazi,
— vytvoreni vlakna pro kazdy uzel,
— sledovani cinnosti komponent,
— Cleanup.
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CloverETL - transformace

e Transformacni kod:
— transformace v jazyce Java
— CloverETL transformacni jazyk

* Transformace v jazyce Java
— trida implementujici rozhrani RecordTransform
— Metody:
e init(),
 transform(),
e finished(),
e setGraph()
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CloverETL - transformace

CloverETL transformacni jazyk (CTL)
* interni skriptovaci jazyk,

 interpretovany jazyk, syntax podobna jazyku C
nebo Java,

« poskytuje vsechny bézné prikazy pro rizeni toku
programu (if, case, for, ...), datove typy,

e zameéren na manipulaci s daty, transformace mohou
byt sestaveny mnohem rychleji nez v Jave.
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CloverETL - ukazka jazyka CTL

int key; // define global variable, will be used as counter for generating IDs
key=-1; // assign value to it

/* sample function, just to show how things work */

function sum(a,b){

return a+b;

} function transform()

{S

0.CustomerID :=$

0.CustomerlD;

$0.0rderKey := ++key;

$0.0rderID := $0.OrderlD;

$0.0rderDate := $0.0OrderDate;

$0.ShippedDate := sum(50.0rderDate,7); // we ship 1 week later :-)
$0.ShipVia := $0.ShipVia;

$0.ShipTo := $0.ShipName+S$0.ShipAddress+S$0.ShipCity+5$0.ShipCountry;
3

™
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CloverETL - vlastni komponenta

e Moznost vytvoreni vlastni transformacni
komponenty:

— potomek tridy org.jetel.graph.Node,
— pro zaclenéni do systému nutny doprovodny
XML descriptor:

« komponenta neni soucast Engine, nacitana z
preddefinovaného adresare, kompilovana
samostatne,

« XML destriptor - popis komponent pro provazani s
Engine.
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CloverETL - vlastni komponenta

e plugin Descriptor

<plugin id="com.XYZ.owncomponent” version="1.9.0" provider-name="XYZ"”>
<runtime>
<library path="../../../owncomponent/bin"/>
</runtime>
<requires>
<import plugin-id="org.jetel.connection”/>
</requires>
<extension point-id="component”>
<parameter id="className“ value="com.XYZ.owncomponent.Sort"/>
<parameter id="type" value="OWN_SORT"/>
</extension>
</plugin>
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Pouzita literatura a zdroje

e http://www.cloveretl.com/

o http://wiki.cloveretl.org/

e Martin Schiller: Co se skryva pod zkratkou ETL?,
http://www.systemonline.cz/clanky/co-se-skryva-

pod-zkratkou-etl.htm
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