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Program

= Javlin
= data warehouse

= ETL

= prakticke ukazky

= diskuze
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Kdyz se rekne:

= data warehouse
= ETL

= data warehouse / ETL specialista
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Datovy sklad (DWH)
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Datovy sklad (DWH)

centralni uloziste dat pro reporting a datovou
analyzu

zdroj pro Bl nastroje

integrovana data z ruznych operativnich zdroju
historicka a aktualni data

velky objem dat

odliSné pozadavky nez u primarnich systému
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Dimenzionalni modelovani

f Dim_Store
Dim_Date o g Id—
7 Id
Date

Store_RMumber
Skate_Province
Counkry

Day
Day_of_‘\Week
Month

Dim_Product
7 1d
EAN_Code

Product_MNarme

Brand
Product_Category

SELECT P.Brand, S.Country AS Countries, SUM(F.Units_Sold) FROM
Fact Sales F

INNER JOIN Dim_Date D ON F.Date_Id =D.Id

INNER JOIN Dim_Store S ON F.Store Id = S.Id

INNER JOIN Dim_Product P ON F.Product_Id =P.Id

WHERE D.YEAR = 2013 AND P.Product_Category = ‘LED television'
GROUP BY P.Brand, S.Country
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Dimenzionalni modelovani

* jedna nebo vice faktovych tabulek, kterée
referencuji libovolny pocet dimenzionalnich
tabulek

» faktova tabulka obsahuje pouze cizi klice
(surrogate keys) dimenzionalnich tabulek,
atomicka nebo sumarizovana fakta

= faktova tabulka muze obsahovat i
degenerované dimenze

» dimenzionani tabulky o vice fadu mensi nez
faktové

= dimenzionalni tabulky jsou denormalizované
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Denormalizace dimenzionalnich tabulek

DWH je urCen pro potreby reportingu a
business uZivatelu

datovy model je snadno pochopitelny

nazvy atributu odpovidaji jménum sloupcu
reportu, hodnoty jsou primo vypisovane
odstranéni zbyteCnych inner joinu pro Ciselniky

neni treba uzivat
CASE... WHEN...OTHERWISE konstrukce v
SQL dotazech
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Denormalizace dimenzionalnich tabulek

= dimenzionalni tabulky jsou o vice fadu mensi
nez faktove tabulky

= v radcich faktove tabulky zastoupeny pouze
svym cizim klicem

* typicky se dimenzionalni tabulky prilis Casto
nemeni

DateKey  FulDateUK  FulDateUSA DayOfMorth DayName  MMYYYY MorthName MONTH YEAR MonthYear FrstDayOfMorth LastDayOfMorth FiscalDayOfYear FscalWeekOfYear FscaMMYYYY FscalMonth Fscaluater FacalYear FiscalYearName -
1 [20130101 | ovov2013 01012013 1 Tuesday 012013 Januay 1 2013 Jan2013 20130101 20130131 360 52 122012 12 4 2012 FY 2012
2 20130102 02012013 01/022013 2 Wednesday 012013 January 1 2013 Jan2013 20130101 20130131 31 52 122012 12 4 2012 FY 2012
3 20130103 030172013 01032013 3 Thosday 012013 Januay 1 2013 Jan2013 20130101 20130131 362 52 122012 12 4 2012 FY 2012
4 20130108 04012013 01042013 4 Faday 012013 Jsruary 1 22013 Jen2013 20130101 20130131 %3 52 122012 12 4 2012 FY 2012
5 20130105 05/01/2013 01052013 5 Seturdsy 012013 Jerwary 1 2013 fn2013 20130101 20130131 384 52 122012 12 4 2012 FY 2012
6 20130106 060172013 01062013 6 Sunday 012013 Jenuary 1 22013 Jn2013 20130101 20130131 1 1 012013 1 1 2013 FY 2013
7 20130107 07012013 01072013 7 Monday 012013 January 1 2013 Jan2013 20130101 20130131 2 1 012013 1 1 2013 FY 2013
8 20130108 08/01/2013 01082013 8 Toesday 012013 Januay 1 2013 Jan2013 20130101 20130131 3 1 012013 1 1 2013 FY 2013
] 20130109 09/01/2013  01/09/2013 9 Wednesday 012013 January 1 2013 Jan2013 20130101 20130131 N 1 012013 1 1 2013 Fr2ma
10 20130110 10/01/2013  01/10/2013 10 Thusday 012013 January 1 22013 Jan2013 20130101 20130131 5 1 012013 1 1 2013 FY2013
M 20101 N0 012013 T Friday 012013 Jarway 1 2013 Jan2013 20130101 201301:31 6 1 012013 1 1 2013 FY 2013
12 2010112 12012003 017122013 12 Satuday 012013 Janusy 1 2013 fn2013 20130101 20130131 7 1 012013 1 1 2013 FY 2013
13 20130113 13012013 017132013 13 Sunday 012013 Jorway 1 22013 Jan2013 20130101 20130131 8 2 012013 1 1 2013 FY 2013
14 20130114 14012003 017142013 14 Monday 012013 Januay 1 2013 Jn2013 20130101 20130131 9 2 012013 1 1 2013 FY 2013
15 20130115 15012013 011572013 15 Toesdsy 012013 Januay 1 2013 Jan2013 20130101 20130131 10 2 012013 1 1 2013 FY 2013 -
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Bill Inmon (top-down)

Ralph Kimball (bottom-up)

« centralizovany DWH dle ER

modelovani

<
~

Enterprise Data Warehouse

Ind

* malée datamarty spojenée
pres konformni dimenze

<
S

Datamart

— B

Datamart

< Sl

fi) g




Porovnani pristupu tvorby DWH

= vytvoreni enterprise-wide DWH je Casove a
financne nakladné

= top-down je robustni vzhledem ke zmenam
business pozadavku

= 7 enterprise-wide DWH se snadno generuji
nové data marty

= pottom-up model zarucuje rychlé dodani
pusiness hodnoty

= pottom-up model Ize inkrementalné rozvijet
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Postup navrhu bottom-up DWH

urceni business procesu

urceni granularity faktu

definice dimenzi

definice faktu

pripadné doplnéeni informaci o pokryti
(nefaktoveé faktove tabulky),

validace zda vyhovuje pozadovanym reportum
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Typy modelu faktu

volba modelu zavisi na business procesu a
pozadavcich reportingu

* transakcni model
= pravidelny snapshot
= kumulovany snapshot
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ETL

Extract the data from source systems
Transform the data
_oad the data into target systems

————————————————————————

Business
Applications

-

Operational
systems

o T N

————————————————————————

www.cloveretl.com | In commercial confidence



Datové zdroje
R

Databaze

Soubory

Fronty
zprav

Datovy sklad a ETL

/ Datovy sklad \

@ezentaéni vrst@

P

Planovani, Extrakce, Transformace a
zapis

R
/
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ETL — graficky model procesu

. Output
Valid

N Output
Invalid

o

= graflze chapat jako produktovod

= jednotlivé zaznamy jsou sekvencné Cteny z datového zdroje a
pribéiné protékaji transformacnimi komponentami az k vystupu
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Vypocetni model CloverETL

-y
- N

-, —_..———-.~
~

-

-
"

Output
Invali

RAM
@

®m komponenty se vykonavaji jako samostatna Java vlakna
®m vice vlaken mUzZe sdilet stejny procesor

B v pripadé pouziti hardwarového clusteru lze paralelizovat zpracovani
mezi vice stroji a rovnéz explicitné urcit alokaci komponent na uzly
clusteru
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Priklad ETL transformace

Data: Objednavky zakazniku

CUSTOMER_NAME ORDER_ID | TOTAL_AMT | ADDR CITY STATE

Gallagher, Evangeline A. 3301.00 9812 Pharetra Avenue  Madison

Mike Cheong 150 12.35 154 Milles Dr Boston MA
Arnetta Ferrero 155 55.12 23 Cactus Rd Phoenix Az
James D. Barber 314 120.49 113/2 Mule St Chicago IL
Frederic Gables 110 59.70 153 SW Rodeo Dr Phoenix Az

CUSTOMER_NAME | ORDER_ID | TOTAL_AMT |ADDR|CITY | STATE

Gallagher, Evangeline A.[292]3301.00|9812 Pharetra Avenue|Madison|AZ
Mike Cheong|150]12.35]|154 Milles Dr|Boston|MA

Arnetta Ferrero|155]55.12]123 Cactus Rd|Phoenix|AZ

James D. Barber|314]120.49|113/2 Mule St|Chicago|IL

Frederic Gables|110]59.70]153 SW Rodeo Dr|Phoenix|AZ

Uloha: Seznam 3 nejvétSich objednavek se jménem zakaznika, které byly
dorucené do Arizony
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ReSeni UNIX skriptem

cat customer_orders.txt |
grep "AZ$" |

sort -t"|" -k3 -n -r |

cut —d”|" —£1,2,3 |

tail -n 3

= co kdyz chci take scCitat objednavky?
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Redeni pomoci SQL

SELECT
customer_name,order_id,total amt
FROM customer_orders

WHERE state = 'AZ’

ORDER BY total amt DESC
LIMIT 3

= jak dostanu data do databaze?
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Redeni pomoci CloverETL

ia;l:'

Extract data

SIDATAIN_DIR}Y
SalesData.csv

)
=

0 % 0 E
Only "AZ" Order by Amount
TOTAL_AMT(a)
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Priklad ETL agregace

= agregace nesetridénych dat (kliC je barva, agregace je pocCet)

00 O - -0

color count

® 3 Vsechna data jsou drzena v pameti,
® 2 dokud neni zpracovan cely vstup.

= agregace setfidénych dat (kli€ je barva, agregace je pocCet)

000 - -0:
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Priklad ETL denormalizace

- Account
Original data
on the key.
9804568699 27345 2300.56 2011-11-14
1108193472 27345 -1739.05 2005-07-22
3 6054951154 27345 4500.60 2009-09-01 2010-04-30
=
Denormalize 9459175447 27345 3200.80 2011-03-08

l

Denormalized data
Single record containing values

determined by processing the CustomerAccounts
whole input group.

totalBalance accounts

27345 8262.91 | [9804568699, 1108193472, 6054951154, 9459175447]
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Priklad ETL denormalizace

0 § 0 0 1] i
S L S /
Customers ExtSort = ExtMergeloin Universal DataWriter
$IDATAIN_DIR}/ customerld(a) Scustomerld(a)® $IDATAOUT_DIR}/
customers.dat $customerld(a); CustomerAccounts.csv
0 § 0 0
ak -
E N 3,
Accounts ExtSort Denormalizer
${DATAIN_DIR}/ customerld(a)
accounts.dat

transform and append have their own error

handler. Each handler interrupts the group
preExecute . .
and resumes processing as if the group was
. . —‘ rocessed as a whole.
append is called once for each record in a - Y P
group. It is typically used to update global 8
variables which are then used in transform g append > appendOnError
function. z Y
vy
transform is called once per group and is the Error
only function which generates output transform > transformOnError
records. a
3
) vy
clean is called after each transform and can 3
. . z clean
be used to clean-up internal variables. T
\ 4
postExecute
\
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Priklad ETL normalizace

Original data

One complex record. CustomerAccounts

totalBalance accounts

27345 8262.91 | [9804568699, 1108193472, 6054951154, 9459175447]
Bz
Dy
Normalize
1 AccountToCustomer
. 9804568699 27345
Normalized data
Multiple (usually simple) 1108133472 27345
records belonging to a group 6054951154 27345
which shares a key with the 9459175447 27345

source record.
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Priklad ETL normalizace

D LE T

i L

CustomerAccounts MNormalizer AccountToCustomer
${DATAOUT_DIR}/ ${DATAOUT_DIR}/
CustomerAccounts.csv AccountToCustomer.csv
count and transform have their own error
preExecute handler. If an error occurs during count,
transform is never called.
Vo
count is called once for each input record. count > countOnError
transform is called as many times as is the qg) ¥ \
value returned by count function. It is £ Error
therefore possible to generate up-to count 8 transform | transformOnError
. ©
records in transform. Bl 2 '
clean is called after each transform and can 5 clean
. . =2
be used to clean-up internal variables. T
\
postExecute

v
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Nacteni dat do faktove tabulky

Extract data from primary system

¢ Lk "—'_.-.n ‘aé i . ’
ol T Fason » |ogika patrna z grafu
g ] " nutna orchestraces
nactem
l ranstorm dat dimenzionalnich
-’ %_b - L0 g& : tabUIEk
e il = W = teSeni chybyv
£ ) . ,
= u jednotlivych fazich
S L & TT % I
L [.-‘ :Ja Map:LISERS | Transformation cI' f!, ‘
Dimn: USERS Transform Failed
L Load to fact table
? S I 0o
ﬁh o — "t : T
.- Lo-EZiad
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ETL v praxi

Cteni z primarnich zdroju

Zapis do DWH

DB Datové zdroje
flatfile —_——

Databaze

binary data file

spreadsheet "
XML/JSON
web service e

zprav

DB
web service
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Metadata

Modifications of the metadata will be stored in the metadata configuration file

‘ External metadata: rsei//clover-virt-november-9080/porchlinitialLoad/meta/channel_government/Chio/ch_license_roster_table.fmt ‘

@ Q:>| Dt' EEI |:|'3hcvwwhi‘t5pace chars

Mame Type Delimiter  Label Field: oh_license_roster_table
| al Record: oh_license_roster... delimited | oh_license_roster_table
FormattedCredential string FormattedCredential Property Value
FirstName string FirstName Basic
LastMame string LastMame Mame oh_license_roster_table

License_Type string License Type Label oh_license_roster table
Status string Status Type delimited

Addressl string Address1 Record delimiter n

Address2 string Address2 Default delimiter |

City string City Skip source rows 0

State string State Description

Mail_Zip integer Mail Zip Advanced

County string County Quoted strings false

Telephone string Telephene Quote character (both)

Fax string Fax Locale en.US

A ebb |0 4

L= = I R R R

Effective_Date date Effective Date Locale sensitivity  cose_sensitivity
Expiration_Date date Expiration Date Null value

Drenricins attarhencnt

o|=|=|=|2|=2

<

Filter: | %

‘ Selected field is valid

‘ Attached preview: 150-8859-1 v " Blcrwse...| Remave

® [
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Cteni dat z databaze

Filtr cislo flotily

0
T =% [
-, Filtr poj.cisle
SPO_CIS=5CISLO
o
0 i =
£
POJISTOVMNA.CISLO

SELECT DISTINCT
ACLASS, RDESC,
CAST (TRIM (CONCAT (CONCAT (TRIM (VCVLVL) ,' '), TRIM(VCDSVC)))
AS CHAR(Z0) CCSID 270) AS BUSSCAT,

CSADD1, CSADD2, CSADD3, CSADD4, CSCID1, CSCONT, CSCRGN, XEMAIL, CSHFAX,
CSHNME, CSHTEL, CSCHRS, CSNEM, CSPCDE, CSSTYP, CSWFAX, CSWTEL,
ISATCH AS DOBA_SML,
ECCOLR, ECCTYP, ECDCFR, ECDTIM, ECENID, ECWGHT, ECYOFR,
CASE WHEN SJTYPE IS NULL

THEN CAST(' ' AS CHAR(Z) CCSID

ELSE SJTYPE
END AS GRRANCE,
HADD4, HDLID1, HNAME,
IASETG, ICASHV, IDEAL, ILSTYP, IMKREF, IPRCD, IRESVL, ISERL, IVARSV,
JRCCT, JNAME, JSORT,
CASE WHEN (RGCTYP = 'UFC') OR (RGCTYE = '') OR (RGCTYP IS NULL)

THEN ECCLTP

ELSE RGCTYP
END AS KLIENTTYP, EMDESC,
IEXDAT AS KCONSML,
IDFUNC AS POC_SML, 'N' AS PREDNOST,
CONAME AS PRODEJCE,
READD1, READD2, READD3, READD4, REPOST,
ECVATP AS VATPAYER,
VCRREQ, VCFUEL, VCHSNO, VNECAP, VNMOD, VNPWR, VPSTA3, VBTDOC, VREGNC,
VYRCON
FROM &LIE/ICMSTE AS MS
LEFT JOIN &LIB/ICSEVA
LEFT JOIN &LIB/ICEROD
LEFT JOIN &LIB/ICCUST
LEFT JOIN &LIB/ICVLCD
LEFT JOIN &LIE/ICSLP3
LEFT JOIN &LIB/ICDELL
LEFT JOIN &LIB/ICELNK
LEFT JOIN &LIB/ICCREF
LEFT JOIN &LIB/ICSLMN
LEFT JOIN &LIE/ICRESI RE ON ICUST = RECUST
LEFT JOIN &LIB/ICERVL VP ON ISERL = VPSERL
LEFT JOIN &LIB/ICMRKT AS K ON IMKREF= KMREF
LEFT JOIN (SELECT SJSERL, SJTYPE, SJRCLE

FROM &LIB/ICSUBJ AS SJT

5¥X ON ISERL = SXSERL
LF ON IFROD = RFROD
C5 ON ICUST = CSNUM
VL ON CSBCAT = VCVLVL AND VCFDNM = 'LXECLT'
EC ON ISERL = ECSERL
ON IDEAL = HDEAL
J ON ISERL = JSERL
RG ON ISERL = RGSERL
¢ ON ISALMN= OSRLNC

FEREEEREERR
=
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Cteni dat z binarnich soubort

in

Split multi-byte characters by length =

1
E;ql . : T — .%
Binary data Add byte id Single or multi byte character
SIDATAIN_DIRY
pangrams.txt
1 b ) :

Compile 4 bytes long characters

L J

Compile sigle byte characters

im

=

=

L 3

e
o

im

Compile 3 bytes long characters

=

L J

im

Compile 2 bytes long characters

I

£k

=

www.cloveretl.com
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=

ak =
‘b Text data {UniversalDataReader)

Text data Click here to edit component description...

SIDATAIN_DIRY

pangrams.txt

Pmpertiesl Ports |

Property
Basic
File URL
Charset
Data policy
Trim strings
Cluoted strings
Cluote character
Advanced
Skip leading blanks
Skip trailing blanks
Murnber of skipped records
Max number of records

Yalue

SIDATAIN_DIR} pangrams.bd

UTF-8

Strict

[ false

[¥ false fno edge connected to output port 0)
both (no edge connected to output port Q)

¥ false
[F false (true for fixlen metadata)
0

www.cloveretl.com
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Cteni dat ze spreadsheet soubort

L
sy
ohlicenseRoster 9 Extract metadata from an Excel XLS{¥) spreadsheet
S{DATAIN_DIR} iy Pick a file you want to extract metadata from (Excel xls or xlsx), select cells that represent the headers of your data and hit Mark
channel_go... selection as field(s).

File URL | E{DATAIN_DIR}/channel_government/Ohio/oh.xls | | Bmwse| Encryption password I:I

ark selection as field(s ear ata offsets (glol ell formattin ract as Excel format strin W
Mark selecti field(s) | Cl D ffsets (global) 1% Cell fi ing | Ext Excel fi ing

Properties

Form..tial  FirstName LastName Lice.. Address1  Address2 Mame

{JOHNSON {4960 .15t { Selected cells
EL10512  RIC..SON PO B..202 Cells
EL10526  HAR.ARD LEONARD 2123 .ERD Data offset
EL10542  GOR.ON  HAR..SON 875..NE  POB..202 Global
EL10565  MIC..ACE WALLACE 2805 .. Ave Orientation | Vertical
ELI0STT  KAR.IAN  FABIAN 2140 Rd
EL10572  FRA.NO  CUSIMANG 205 ..N NE
EL10597  PER.NER LEITNER 3835..d Ct
EL10634  ROBE.PIN KHLOPIN 1235..Bivd
EL10630  PET.HOE DOMOHOE 583..0AD
EL10642  KEN.VER BOVER 1260... Rd
EL10622  ROM..LEV FINLEY 1789...Blvd

~

OCLIB-July 2013

©
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Cteni dat z XML struktur

= 0

o ia — e

T o XMLExtract: edit mapping based on X5D specification
Address points Cities
S{DATAIN_DIRS

adresy.xml
.ﬂ : d Mapping Sourca
. Mapping for: ulice
City districts Select root: | <Display All> w

Streets in city districts

a adresy [1:1]
a oblast [(:n]
4 obec [tn]
4 cast [kn]
=[] al®n]
.
[ alln]

Output: | Port[2]: street

v|  Output metadata: |street (id:Metadata2) vl

Automap elements or attributes to fields with same name

Input

XML fields
[8] [element text contents]
& [children only - text, and subelemen
B [element with children - element, te:
@ nazev
@ kod
4 [B] <cast>
@ nazev
@ kod
@ MinPSC
® MaxPsC
4 [B] <obecs
@ nazev

Output field name
city

district

street

Output field type
string
string
string

Skip records:

Maxirmum record count:

cloveretl.com
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Cteni dat z web service

Only success

0 0 i 0
LN .
- :

Generate ZIP Join location
$Zip=5Zip

GetCityForecastByZIF (WebServiceClient)

Click here to edit component description...

Properties] Ports |

Property Value
Basic

W5DL URL httpe/fwsf.cdyne.com,/WeatherW5/ Weather.asmawsd|
Operation name thttpe/fws.cdyne.com/ WeatherWs/ fWeather®Weatherboap 1 2#GetCityForecastBy ZIP
Request Body structure =weat:GetCityForecastByZIP xminsiweat="http://ws.cdyne.com/WeatherWs/ "> <weat:ZIP=SzipCo...
Request Header structure
Response mapping <Mappings> <Mapping element="Weat:GetCityForecastByZIPResponse" > <Mapping element="We...
Fault mapping
Mamespace Bindings {AMLS=http/ fwwwow3.org/ 2001/ XML chema, incl=http:/fwww.w3.org/2004/08/xop/include, Weat...
Use nested nodes = true

Apply | |
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Zaverem...

Job-flow for TN (Tennessee) stage mapper

Motes:
- takes all source data files in S{DATAIMN_DIR} channel_government/Tennessee directory and load them into DB

™, . .
0 b wid ~ [/D -\I L N If’ 1 | " . [/2
(i ] hd : o > ok >
listFiles L getFileDetails =< l executeMappingGraph l Treer=m
SIDATAIN_DIRY \ .
channel_go.. "
53
1 J 2 N
'3 R <
SimpleCopy l Fail
=4
ki

1
E‘.E\g

writeErrorLog

S{DATAQUT_DIRY
channel_go...
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Zaverem...

D
M fé 2 vy

=
e -

oy

|
B, ——

EED‘BDE = =
L UEE ] e
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D

Déekujeme za pozornost
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