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Back end of Data Warehousing
MySQL, SQL Server, Oracle, PostgreSQL
PDI, SSIS, Oracle Warehouse Builder (long ago)

Sint Antonius hospital in Utrecht, Open Source oriented

Chance to combine Kettle experience with a Data Vault
(new to me)

Practically at the same time: project SSIS and Data Vault
So | jumped on the Data Vault bandwagon




Data Vault ETL

Many objects to load, standardized procedures

This screams for a generic solution

| don't want to:

= manage too many Kettle objects
= connect similar columns in mappings by hand

Solution:

=« Generate Kettle objects?

= Or take it one step further, there's only 1 parameterised
hub load object. Don't need to know xml structure of PDI
objects.

« Generic ETL to load a Data Vault
=« Metadata driven

= No generation, 1 object for each Data Vault entity
=« Hub
« Link
= Hub satellite
= Link satellite
= Define the mappings, create the Data Vault tables: done!




Tools

Ubuntu

Pentaho Data Integration CE

LibreOffice Calc

MySQL 5.1

Cookbook, doc generation by Roland Bouman
(PostgreSQL 9.0, Oracle 11)

Deliverables

= Set of PDI jobs and transformations
« Configuration files:

kettle.properties
shared.xml

repositories.xml
= Excel sheet that contains the specifications

= Scripts to generate/populate the pdi_meta and
data_vault databases (or schemas)




Design decisions

= Updateable views with generic column names
= (MySQL more lenient than PostgreSQL)

= Compare satellite attributes via string comparison
(concatenate all columns, with | (pipe) as delimiter)

= 'inject' the metadata using Kettle parameters

= Generate and use an error table for each Data Vault
table. Kettle handles the errors. Helps to find DV
design conflicts, tables should contain few to none
records in production.

= Data Vault designed and implemented in database
« Staging tables and loading procedures in place

(can also be generic, we use PDI Metadata Injection step for loading files)

= Mapping from source to Data Vault specified

(now in an Excel sheet)




Metadata tables

+ 1d_srcsys TINVINT(4) + ia_connection INT(11)
> cod_srcsys VARCHAR(16)  Pl—————1———— —0# | > name VARCHAR(32)
< Gancroron VARGHAR(128) ] ~ oo vARHARE2)
©id_source_connectionINTAD by | & Gescription VARCHAR(128)
< id_staging_connection INT(11) T T 7 7 "©"] > mysal_host_name VARCHAR(128) ? id_cata_vault_hub_sat INT(11)
s = ©0_cata_vault_hub INT(11)
+ © sat_name VARCHAR(128)
L  descrition VARGHAR(128)

© sat_source_hub,_business_key VARCHAR(128)
,,,,,,,,,,,,,, —i< © sat_attributes VARCHAR(1024)

| © sat_attributes_concat VARCHAR(1024)

| < sat_attributes_concat_dv VARCHAR(1024)

< record_source_id INT(11)

< ind_current INT(11)
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+ id_srctab INT(11)
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 table_name VARCHAR(256)
< description VARCHAR(128)
< staging_table_name VARCHAR(128)
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[— — —OH < hub_key VARCHAR(128)
— — -OH > hub_business_key VARCHAR(128)
< hub_description VARCHAR(128)

7 id_data_vault_link_sat |N'r(n ? id_data_vault_link INT(11) pl———[——o 7™ o

< id_data_vault_link INT(11) < link_name VARCHAR(128) b fF=— - na_currer =
© sat_name VARCHAR(128) < link_key VARCHAR(128)

< description VARCHAR(128) — — _on| © description VARCHAR(128) SR

< id_cata_vault_hub_1 INT(11)
 source_hub_1_business_key VARCHAR(128) B>— — —
ia_data_vault_hub_2 INT(11)

> sat_source_hub_1_business_key VARCHAR(128)

< sat_source_hub_2_business_key VARCHAR(128)
9 more.
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Design in LibreOffice (sources)

| A [ B e — D [ E [
1 [id_srcsys cod srcsys description source_connection staging_connection
2 1sys sysgen antonius_dwh
3 2 twin |twin | antonius stg

~v| fw X = [FIF(SBLANK(AB),",CONCATENATE(AS,"",B8))

A B8 C ) —
source_system |tahhe name \table description lstggng table_name source_concat
sysgen ref_datum ref_datum sysgen.ref_datum
sysgen ref_dagdeel ref_dagdeel sysgen.ref_dagdeel
sysgen ref_specialisme_vertaling ref_specialisme_vertaling sysgen.ref_specialisme_vertaling
twin stg TB_OPER_SESSIES stg TB_OPER_SESSIES stg TB_OPER_SESSIES twin.stg_TB_OPER_SESSIES
twin stg_TB_SPECIALISMEN 'stg TB_SPECIALISMEN stg TB_SPECIALISMEN twin.stg_TB_SPECIALISMEN
twin stg TB_SPECIALISTMEN stg_TB_SPECIALISTMEN stg TB_SPECIALISTMEN twin.stg_TB_SPECIALISTMEN
twin stg_weekschemas stg_ weekschemas stg_ weekschemas |twin.stg_weekschemas |
\ A W—
name
antonius_dwh |Dat5ase voor de Data Vault |
antonius_stg Staging database




Design in LibreOffice (hub + sat)

~ 5 < T D T £ [ G -
hub_name hub_description  hub_key hub_business_key hub_source source_business hub_source_order ind_current
hub_patient hub_patient hub_patient_id patient_pin twin.stg TB_OPER_SESSIES pat_nr 1 1
hub_ok_complex hub_ok_complex hub_ok complex_id |ok_complex_code twin.stg_TB_OPER_SESSIES prod afd_code 1 1
hub_ok_complex hub_ok_complex hub_ok complex_id ok_complex_code twin.stg weekschemas ok_compl 2 1
hub_speci hub_ i hub_ _id lisme_code twin.stg_TB_SPECIALISMEN spme_code 1] 1
hub_speci hub_speciali hub_specialisme_id ialisme_code twin.sty_TB_OPER_SESSIES 2 1
ref_datum ref_datum datum_id datum sysgen.ref_datum 1] 0
ref_dagdeel ref_dagdeel dagdeel_id dagdeel_kort sysgen.ef_dagdeel 1 0

A e { C [ D E G H | J
satirame sl key sl desclioion fub Tndcunent source_concal source_fub_business_key - atfbute_number alitbute source_column arbute_target_column
sal_hub_specialisme_twin sat_hub_specialisme_twin id _ sat hub_specialisme_twin hub_specialisme 1 twinstg TB_SPECIALISMEN spme code 1 spme_omschr spme_omschr

2 Imi_spme code Imr_spme_code
3 e cde b spme code
4 organisatie organisatie
5 ber volgnr vewerk ber_volgnr verwerk
6 loondienst_ind loondienst_ind
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Loading the metadata

Name Job_md_load_rel_tables
Type o
Author Eauin Weber (Weber Solutons)
scrpion
T ob procasses e ofa Data Vault defniion.

metadaia
‘Source s an Excel sheet thatconiains the data for 1 Dafa Vaul.
The d o the Data Vaul ' hardcoded i Excelsheet.

History

Version Wnen  Who wnat
10 2010301 EdwinWeber Intalversion

] T4
3 |2K| ELY —
START tf stg_management_dwh metadata tf stq management design_errors - Check emor count Abortjob
L

S| Tq
FLd |

. oad.ref_data_vautlnks f_m.load €. dota_vaullnk_atbutes

el i
—— - [ —
trf_md_load_ref_data_vault_hub_satellites rf_md_load_ref_data_vault_link_satellites logically delete obsolete Data Vault objects Success




‘design errors'

Checks to avoid debugging:

(compares design metadata with Data Vault DB information_schema)

= hubs, links, satellites that don't exist in the DV
key columns that do not exist in the DV

= Mmissing connection data (source db)

= Mmissing attribute columns

A complete run

22 job_md_load_ref_tables (3¢ job_data_vault_all_incl_md & .
> E & & 8 [100% v

Name  job_data_vault_all_incl_md
Type
Author Edwin Weber (Weber Solutions)
Descripon
foraData based on the value of parameter id_data_vault
The steps are:
0:Refresh Data Vault metadata.
1: Load all hubs.
2:Load alllinks.
3:Load all hub satelies.
4:Load alllink satelltes.
History
Version at
10 2011-0301 EdwinWeber Inital version
11 20110310 EdwinWeber Added run handiing
I
Pl g ] -—
START create new setsystem_variables Success
A
A, 7 . AN v AN -
R | R R R
job_md_load_ref tables job_data_vault_load_hubs_all job_data_vault_oad finks_all * job_data_vault_load_hub_satellites_all job_data_vault_load_link_satelfites_all




Spec: loading a hub

Load a hub, specified by:
= hame

key column
= business key column
source table

= source table business key column

(can be expression, e.g. concatenate for composite key)

The Kettle objects: job hub

P oef@ e~ @ v - & e~ [ e~ [J

START create_hub_lookup_view create_hub_updateable_view trf_data_vault_set_connection_parameters trf_data_vault_hub_generic Success

)@ Execute SQL Script ... x| [o Execute SQL Script ...
Job entryname:  create_hub_lookup_view | Job entry name: | create_hub_updateable_view |
Connection | data vault v | |Edit..| M Connection | data vault v @\ @
QL from file SQL From file
® (Browse. SQL filename ® (Browse.
Send SQL as single sta Send SQL as single statemen
Use variable substitut Use variable substitution? g

SQL Script:
[cReaT

SELEC:

Line 1 Column0 Line 1 Column 0

o




The Kettle objects: trf hub

Spec: loading a link

Load a link, specified by:
= hame

key column

for each hub (maximum 10, can be a ref-table)
= hub name
= column name for the hub key in the link (roles!)
= column in the source table — business key of hub
link 'attributes' (part of key, no hub, maximum 5)

source table 18




The Kettle objects: job link

27 ]ob_data_vaul K'S2_3¢ trf_data_vault_Ink_generic_no_attributes |

> E S & B |100% v

Name job_data_vault_load_ink
Type
Author Edwin Weber (Weber Solutions)

scripion
This job loads a linkin a Data Vault.
Based on the parameter

Values the steps are:

: Create (c the link.

I
3: Create the error table (fnot alreadypresen).
Data Vaultrun.
5: Execute the generic ransiormation.
History
Version When  Who what
10 20110301 EdwinWeber initalversion
11 20110310 EdwinWeber Added creation oferor able
: 4] : —
create_link_lookup_view_incl_attr create_link_updateable_view_incl_attr ~ create_error_table (attr)  create_Ink_updateable_view_err (ath—

nf)dw:va/uliselimnnecﬁnniparametels
A v
I & £ — 1

k_updateable_view_no_attr . create_error_table (no attr) . create_Ink_updateable_view_err (no attr)

Success2. . Noattributes? . create_link_lookup_view_no_attr. create |

trf_data_vaulyInk_generic

Update etl_id_run in errors

v
1

Success.

The Kettle objects: trf link

23 job_data_vault_load_link (5% trf_dai
Pl ER ¥ BB S A S [00%)

I AT T T
Type wansformation’

D e e sontor
e

e o Remove Unused 1 hub
peg-legged link)

History
Version When  Who What

10 2011:03.01 EdwinWeber Inial version

11 20110310 EdwinWeber Added errorhandiing

Get System Info

Log transformation

Lookup hub 1 R insert

Lookup hub 4 Lookup hub 5 Lookup hub 6

Ignore Existing

Lookup hub 10

Lookup hub 7 Lookup hub 8

Lookup hub 9

Remove Unused 10 hubs.
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Spec: loading a hub satellite

Load a hub satellite, specified by:
= hame

key column
= hub name
column in the source table — business key of hub

= for each attribute (maximum 200)
= source column
= target column
= source table 2

The Kettle objects: job hub sat

7% job_data_vault_load_hub_satellite 53" 3 trf_data_vault_sat_generic
> S & 8 |100% v

Name  job_data_vault load_hub_satellite

T type joom T T T
Author Edwin Weber (Weber Solutions)

Description
“This job loads a hub satellite in a Data Vault
Based on the parameter values the steps are:

" | 2:create (or replace) a lookup view for the hub satelli generic hub satelite alookup y names.
2: Create (or replace) an updateable view for the hub satellite. it don an donality with f
* |3:create table (if not already presen

rameters. This makes it possible to source data from different databases in 1 Data Vault run.

4:Setth n pars
ric transformation.

- | 5: Execute the gene

" | History
Version
10

When Who What

2011-03-01 Edwin Weber Initial version

11 2011-03-10 Edwin Weber  Added creation of error table
g

PR - EVER - BV . T

. START. B create_sat_lookup_view create_sat_updateable_view. . create_efror, table trtﬁdataivgul(’s/eticonnectionipammetets . tf_data_vault_hub_sat_generic
Y P

v

Update etl_id_run in errors
create_sat_updateable_view_emr ]

Success
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The Kettle objects: trf hub sat

23

Spec: loading a link satellite

Load a link satellite, specified by:

= Name

= key column

= link name

= for each hub of the link:

column in the source table — business key of hub

= for each key attribute: source column

= for each attribute: source column — target column

24
« source table




Executing inall

00

22 Job_data_vault load_hubs 11 3¢ i data vault determine hubs o load |
P u &R 5 [ -

e job_dan v lond s
e o
2ror v wever weber soutons)

escipton
T b ot b oy a Dot

v
A R e o 9 Va4~ value of parameter o 4 valua a1 slecd.

5 Executing ajob

Jobentryname: [job_data_vault_load_hub

L Parameters
Ty Copy previous rests to args?
v e wmo e Copy previous results o parameters? g
v Execute for every nputrow? @
Remote slaveserver
- v Pass job export toslaver
starT . data_vasit_detemine ubs.to load waitfor theremote
- i .
® o Exccutingajob " e —
Job entryname: (b _dota_vaul load b |
/12 (job_data vault load b select hubs . hub_name
Job specifcation Advanced Logging settings Argument (FEFEETErs L hubs . hub_key
Poss all porameter volues down o the subjob A hubs . hub_busines
<o parameter Streom columnnome |, able_name, sz
1 id_comnection id_connection A
2 hub_transformation_to_execute hub_transformation_to_exe
3 hub_nome. hub_name g
4 hub_business ke hub_business_key 3 id_source_cennection)
5 hub_source hub_sor 3
6 hub_source business_key hub_source_business key | £ om
7 hub_source._record _source id b source_record_source (0L
8 hub_key naes dein
lon
— — |inner join
ok | cancel | |,
inner join
lon
where hubs.ind_current
land ind_cu
land mod (hubs . id_data_;
land hubs.id_data_vault
order by  hubs.hub_name

.source_order

hub_source

hub_source_business_key

hub_source_record_source_id
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.. and parallel

2% job_data_vault_load_hubs_all 5t

>E & & S [00% ]~

Namejob_dala_vaul_load_hubs_ail

e job
Alinor Edwin Weber (Weber Solutons)

Descripion
This ob loads all hubs for a Data Vaull

History.
Verson When  Wno what
10 2011.03.01 EdwinWeber initalversion

jeb 3Ta_vault_load_hubs_mod_valie 0

job_data_vaylt_load_hubs_mod_valise_2

job_data_vault_load_hubs_mod_value_3

x 0 Executing ajob ..

Job entry name: [job_data vault_load_hubs_mod_value_0

- —
\os (Argument (FaFamBtare .

Job specification [Advanced [Logging setti
Pass all parameter values down to the subjob

~  # Parameter Stream column name Value

1 mod_a_value o

Cancel

—

Executing a job.

Job entry name: (job_data_vault_load_hubs_mod_value 3

‘Advanced [L
Pass all parameter values down to the sub-job g

+  # Parameter Stream column name. Value

1 mod_a_value 3

[ ok || cancel
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Logging

Default PDI logging enabled (e.g. errors)

N times 'generic job' is not so informative, so the jobs
log:
= hub name
= link name
= hub satellite name
= link satellite name
= number of rows as start/end
= start/end time

27

Some points of interest

= Easy to make mistake in design sheet

Generic — a bit harder to maintain and debug
Application/tool to maintain metadata?
Doc&%#$#@ %tation (internals, checklists)

28




Availability of the code

= Free, because that's fair. | make a living with stuff that
other people give away for free.

« Two flavours for now, MySQL and PostgreSQL. Oracle
is 'under construction'.

= It's not on SourceForge, just mail me some Belgium
beer and you get the code.
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