


Banian

MODEL DRIVEN DWH
MEETS DATA-OPS

DDVUG, 26.11.2020



AGENDA

& Einfiihrung Model Driven DWH
O Beispiele aus Kundenprojekten zu DataOps

Q Erfahrungen




UBER MICH

>16 Jahre Erfahrung rund um Daten

2019

2004

Mitgriinder der Banian AG

Bl Consultant

BI & CDQ CC Manager

DWH Engineer & Team Lead

Business Analyst




MODEL DRIVEN
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VOM MODELL ZUM SYSTEM / APPLIKATION
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MODEL DRIVEN DWH AUTOMATION
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GESCHAFTSOBJEKT- PHYSISCHES MODELL DWH MODELL ANALYSE MODELL
MODELL (DATA VAULT)
Modellierung der Abbildung der Quellsysteme Generierung des DWH Dokumentation der
Geschdaftsobjekte auf Basis Mapping der Quellsysteme auf die Layers gemdss Standard Analysemodelle

der effektiven Geschdaftsobjekte Vorgaben und Templates
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MODEL DRIVEN COMPANY

Verkniipfung der Prozesse / Applikationen mit dem Geschdftsobjektmodell
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GESCHAFTSOBUJEKT-
MODELL

Modellierung der

PROZESSMODELL PHYSISCHES MODELL

Abbildung der
Geschdftsprozesse
mit Geschdftsobjekten

und Datenobjekten

Abbildung der Quellsysteme
Geschdéftsobjekte auf Basis Mapping der Quellsysteme auf
der effektiven die Geschdaftsobjekte

Informationstréger
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DWH MODELL ANALYSE MODELL
(DATA VAULT)
Generierung des DWH Dokumentation der
Layers gemdss Standard Analysemodelle

Vorgaben und Templates
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UMFRAGE

VERWENDEST DU EINEN
“MODEL DRIVEN” ANSATZ?

JA

JA, ABER OHNE MODELLIERUNGS-TOOL
JA, ABER VON DEN QUELLEN ABGELEITET
NEIN



DATA OPS
-- KUNDENBEISPIELE --



DATAOPS

HOW TO WORK WITHOUTFEAR""

Focus on both orchestration and deployment while
automating & monitoring quality

Value

Pipeline DATA PRODUCTION VALUE

DEVELOPMENT

IDEA

Innovation Pipeline

' https://medium.com/data-ops/dataops-in-7-steps-f72ff2b37812
https://www.dataopsmanifesto.org/

Q006000

Add Data and Logic tests
Use a Version Control System
Branch and Merge

Use Multiple Environments
Reuse & Containerize

Parameterize Your Processing

Work Without Fear™
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ANFORDERUNGEN

Persodnliche Entwicklungsumgebung
Standardisierte Entwicklung
Continous Integration & Quality

Continous Delivery




UMFRAGE

ERFULLT DEINE DWH AUTOMATISIERUNG
DIE DATA OPS “"KRITERIEN”

JA, VOLLSTANDIG

TEILWEISE; STANDARDISIERTE ENTWICKLUNG

TEILWEISE; PERSONLICHE ENTWICKLUNGSUMGEBUNGEN
NEIN



PERSONLICHE ENTWICKLUNGS-UMGEBUNG

SOL SERVER, WHERESCAPE, POWERSHELL, GIT

SPRINT START

Aufsetzen einer frischen Umgebung

@

NIGHTLY BACKUP

S 2 =

SHARED DEV O git

Deployment Application einspielen

SOL Agent Jobs einspielen

H{ ({0

Clean Up

H ({0

N EyE
DEOE

lj .



PERSONLICHE ENTWIC

SNOWEFLAKE, MID INNOVATOR, C#, GIT, APACHE AIRFLOW

SPRINT START
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Clone DEV | Prepare Release | General Settings

KLUNGS-UMGEBUNG

Information
Local Git Folder: |CAUsers\Dominiimarigit\Demo

Localbranch: | master

Configuration
Target Environment Prefix .

¥ Landing
(] Datsiske

S

Layers to Gone

(] BusinessVault

] Consumption

File diff between most recent release branch and master

| File £ Type

Log Messages

2020-11-11 15:30:21.688 0 Start cloning PROD to hrsl

2020-11-11 15:30:22.829 1 Exeuting guery: USE ROLE SYSADMIN

2020-11-11 15:30:23.161 2 Exewting query: CREATE OR REPLACE DATABASE hsl_LANDING CLONE LANDING:

2020-11-11 15:30:30.142 3 Exeuting query: REVOKE ALL ON DATABASE hsl_LANDING FROM ROLE ETL_OPERATOR_PROD;

2020-11-11 15:30:30.329 4 Exeuting query: REVOKE ALL ON ALL SCHEMAS IN DATABASE hrs!_LANDING FROM ROLE ETL_OPERATOR_PROD:

2020-11-11 15:30:30.529 § Exeuting query: REVOKE ALL ON ALL TABLES IN DATABASE hes!_LANDING FROM ROLE ETL OPERATOR PROD:

2020-11-11 15:30:30.885 6 Exeuting query: REVOKE ALL ON ALL VIEWS IN DATABASE hrsl_LANDING FROM ROLE ETL_OPERATOR_PROD;

2020-11-11 15:30:31.200 7 Exeuting query: REVOKE ALL ON ALL PROCEDURES IN DATABASE hrsl_LANDING FROM ROLE ETL OPERATOR_PROD:;

2020-11-11 15:30:31.502 8 Exeuting query: GRANT ALL ON DATABASE hrsl_LANDING TO ROLE ETL DEVELOPER:

2020-11-11 15:30:31.760 9 Exeuting query: GRANT ALL ON ALL SCHEMAS IN DATABASE hrsl_LANDING TO ROLE ETL DEVELOPER:

2020-11-11 15:30:32.456 10 Exewting query: GRANT USAGE ON DATABASE hrs!_LANDING TO ROLE ETL OPERATOR DEV:

2020-11-11 15:30:32.925 11 Exeuting query: GRANT USAGE ON ALL SCHEMAS IN DATABASE hrs! LANDING TO ROLE ETL OPERATOR_DEV:

2020-11-11 15:30:33.095 12 Exeuting query: GRANT USAGE ON ALL PROCEDURES N DATABASE fsl_LANDING TO ROLE ETL OPERATOR DEV:

2020-11-11 15:30:33.403 13 Exeuting query: GRANT USAGE ON ALL STAGES IN DATABASE hrsl_LANDING TO ROLE ETL OPERATOR DEV:

2020-11-11 15:30:33.552 14 Exevting query: GRANT SELECT ON ALL VIEWS IN DATABASE hrsi_LANDING TO ROLE ETL_OPERATOR_DEV:

2020-11-11 15:3034.037 15 Exeuting query: GRANT SELECT, INSERT, UPDATE. DELETE, TRUNCATE ON ALL TABLES IN DATABASE hrsl_LANDING TO ROLE ETL OPERATOR_DEV:

2020-11-11 15:30:34.442 16 Exeuting query: USE ROLE FUTURE GRANTOR:

2020-11-11 15:30:34.654 17 Exeuting query: GRANT USAGE ON FUTURE SCHEMAS IN DATABASE hvsl_LANDING TO ROLE ETL OPERATOR DEV:

2020-11-11 15:30:35.048 18 Exeuting query: GRANT SELECT ON FUTURE TABLES IN DATABASE hest LANDING TO ROLE ETL_ OPERATOR,_DEV:

2020-11-11 15:30:35.499 19 Exeuting query: GRANT SELECT ON FUTURE VIEWS IN DATABASE hrst LANDING TO ROLE ETL OPERATOR DEV:

2020-11-11 15:30:35.800 20 Exeuting query: GRANT USAGE ON FUTURE SCHEMAS IN DATABASE hrs| LANDING TO ROLE ETL OPERATOR DEV.

2020-11-11 15:30:36.059 21 Exeuting query: GRANT USAGE ON FUTURE PROCEDURES IN DATABASE hrst LANDING TO ROLE ETL_OPERATOR_DEV:

2020-11-11 15:30:36.209 22 Exeuting query: GRANT SELECT ON FUTURE VIEWS IN DATABASE hrs)_LANDING TO ROLE ETL_OPERATOR_DEV.

2020-11-11 15:30:36.401 23 Exeuting query: GRANT SELECT, INSERT, UPDATE DELETE, TRUNCATE ON FUTURE TABLES IN DATABASE hrs!_LANDING TO ROLE ETL OPERATOR_DEV:

2020-11-11 15:30:36.758 24 Exeuting query: USE ROLE SYSADMIN,

2020-11-11 15:30:37.024 25 Executing query: SELECT CONCAT(TABLE_CATALOG, ", TABLE_SCHEMA, "', TABLE_NAME) AS VIEWNAME FROM hrs!_LANDING INFORMATION_SCHEMAVIEWS WHERE TABLE SCHEMA <>
'INFORMATION_SCHEMA

2020-11-11 15:30:40.150 26 Number of views o0 hrs LANDING: 1

2020-11-11 15:30:40.154 27 Number of views scripted

2020-11-11 15:30:40.157 28 View HRSL_LANDING PUBLICV_CUSTOMER but cannct be recreated because o g scrip

2020-11-11 15:30:40.162 29 Exeuting query: DROP VIEW HRSL LANDING PUBLICV_CUSTOMER

2020-11-11 15:30:40.415 30 Executing query: SELECT CONCATIPROCEDURE_CATALOG, *, PROCEDURE SCHEMA, */, PROCEDURE_NAME. ARGUMENT_SIGNATURE) AS PROCEDURENAME FROM

4 LANDING INFORMATION_SCHEMAPROCEDURES WHERE PROCEDURE_SCHEMA <> INFORMATION_SCHEMA'

2020-11-11 15:30:45.077 31 Number of procedures on hrs!_LANDING: 2

2020-11-11 15:30:45.082 32 Number of procedures scripted in Git: 0

2020-11-11 15:30:45.088 33 Procedure HRSL_LANDING PUBLIC.SP_CUSTOMER() will be dropped, but cannot be recreated because no matching script has been found!

2020-11-11 15:30:45.003 34 Exeuting query: DROP PROCEDURE HRSL_LANDING PUBLIC SP_CUSTOMERQ

2020-11-11 15:30:45.233 35 Procedure HRSL_LANDING PUBLIC.SP_CUSTOMER(ENVIRONMENT VARCHAR) wi be dropped, but cannot be recreated because no matching script has been found!

2020-11-11 15:30:45.240 36 Exeuting query: DROP PROCEDURE HRSL_LANDING PUBLIC 5P_CUSTOMER(VARCHAR)

2020-11-11 15:30:45.622 37 Finished cloning PROD to hrst

been found:

Clone der Prod DB Umgebung

Erstellen einer Airflow Umgebung

Deployment der Jobs

Checkout des Code und
Anpassung an die neue

Umgebung
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Persodnliche Entwicklungsumgebung
Standardisierte Entwicklung
Continous Integration & Quality

Continous Delivery




STANDARDISIERTE ENTWICKLUNG (MODEL DRIVEN)

SOL SERVER, WHERESCAPE, GIT, AZURE DEVOPS, BIML

o Ln| ) Lo R =

B c D E [ F G H ] J K L
1 Ordinal - |Column - |Rename [Type -|Length - |Precision - |Scale - |FastParse - i |Column Separator _ ion Rule -
2 full_name. full_name. nvarchar. 1 N
3 age age | smaliint. .
4 league. league. nvarchar 20| .
5 season season nvarchar, 9| .
6 positi position nvarchar 10] .
7 (iﬂurrenl Club Current_Club nvarchar | 50 .
2 7| minutes_played_overal minutes_played_overal smalint. .
| N T E RF Ac E D E s | G N 9 minutes_played_home minutes_played_home smaint | X
1 minutes_played_away minutes_played_away smallint .
1 nationality nationality nvarchar] QI .
1 overall overall smallint .
1 home. home. | smaliint .
2« away away smaliit .
15 goals_overall goals_overall | smallint .
pI goals_home goals_heme | smalint .
1. goals_away goals_away |smaliit .
b assists_overal assists_overal smallint .
1 assi home. assi home. | smalint 3| 2 .
20 assists_awa) assists_awa) smaliit 3] 2 .
21 20[penaty_goals penatty_goals smalint 3) 2 A
2 21| penal pen - smaliint .
2z 22| clean_sheets_overall clean_sheets_oversll |smaliit .
2 23/ clean_shes or clean_sheets_home smalint .
25 24| clean_shes away clean_sheets_away | smaliint .
26 | 25| conceded_overall conceded_oversll smaliint .
2, 26| conceded_home: conceded_home: smaliint .
2 27| conceded_away conceded_away ‘smalint 5
2 28| yellow_cards_overall yellow_cards_overall | smallint .
3 29| red_cards_overal red_cards_overall smallint .
3; 30| goals_involved_per_S0_overal goals_involved_per_S0_overal ecimal .
32| 31| assists._per_s0_overal assists_per_90_overal ecimal A
33 32| goals_per_S0_overall goals_per_S0_overall ecimal .
1] 23] goaks_per_90_home gosis_per_S0_home ccimal ;
35] 34| goals_per_s0_away goals_per_80_away ecimal N
36 35 min_per_goal_overall min_per_goal_overall smallint .
37| 36| conceded_per_90_overall conceded_per_90_overall decimal 3] 2 .
38| 37| min_per_conceded_overal per_conceded_overal [smalin A
39| 38[min_per_match per_mateh smallin N
a0 39| min_per_card_overall per_card_overall ‘smalint 5
4] per_assist_overal per_assist_overall | smallint .
4 cards_per_90_overal cards_per_90_overal | decimal 3 2 .
4 rank_in_league_top_attackers rank_in_league_top_attackers. smalint 5
44 rank_in_league_top_midfieiders rank_in_league_top_midfielders smallint .
45 rank_in_league_top_defenders rank_in_league_top_defenders | smaliint .
4 rank_in_club_top_scorer rank_in_club_top_scorer 'smaliint LF
A | B | | E . F G | H | [ | J ok | M | N | P |
Worksheet Fil n |Fil |Header ToSkip irstRow | |FlatFileType [TextQualifier | i |Header imiter |CodePage | | p |FileContentChronological |IsFullioad | SortAttributeChronology
Demo_Teams *teams®.csv L5V Q 1 0 Delimited {LF} Comma 65001 1 0 o
Diemo_Flayers players® csv csv L] 1 © Delimited LF}H Comma £5001 1 1] L]
]DEmnﬁMa(:hEs matches®.csv o5V '] 1 @ Delimited &quot; i3 Comma £5001 1 0 o
Demo_Lesgue *league® cav csv L] 1 O Delimited LFH Comma £5001 1 1] L]
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STANDARDISIERTE ENTWICKLUNG (MODEL DRIVEN)

SOL SERVER, WHERESCAPE, GIT, AZURE DEVOPS, BIML

INTERFACE DESIGN

i

01

&

BUILD & DEPLOY DEV

'}

Alle Pipelines > % Demo

Pipeline  Aufgaben ~ Variablen

Demo
Bereitstellungsprozess

Agent phase
S Auf Agent ausfibren

> PushDataTypeDeﬁn|t|0n2Red

Bl & Command Line

> PushRedObjectsZDatabase

el Command Line

> PushRedOb]ectsEBlmI

bl [ Command Line

> PushBlmI255|s _Complete

el Command Line

> PusthstSS|s _Landing

pall [0 Command Line

________

Beibehaltung  Opti
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STANDARDISIERTE ENTWICKLUNG (MODEL DRIVEN)

Demo_seas

INTERFACE DESIGN MODELLIERUNG

i

01

&

BUILD & DEPLOY DEV
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STANDARDISIERTE ENTWICKLUNG (MODEL DRIVEN)

SNOWEFLAKE, MID INNOVATOR, C#, GIT, APACHE AIRFLOW

Raw Vault Objekte

Auditfahige Historisierung
der Quelldaten
(Delta PSA)

Abbildung der

Quellsysteme

'}

Vorbereitung der Daten

fur den Raw Vault

Integration in DWH
Umgebung inkl.
Anreicherung von

Meta Informationen

Modellinhae

Modellstrulctur
Fiter: | Alle Modellelemente |
415 Demo Db

b £ Antordenungen
b iy Geschifisobjekimodell
4 iy Logisches Modell
4 R Bemente
8 source
8 Loed
Psa —
8 stage.
RawiVault
(3 Businesshat
. et
[0 Disgramme
B0 impact 2
0 Bezenungen E
1§ Datennypan
b il Wortel —
b (@ Kennzshien
B Externe Obiekte
2 pusLIc
b /3 Snowflake
b L] SQUServer

I OV B0 D Pt X

[ s e 1%,

—r W W W ——
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BESCHREIBUNG DER DATAFLOWS IM MODELL

SNOWEFLAKE, MID INNOVATOR, C#, GIT, APACHE AIRFLOW

Raw Vault Load

—d
H ¥
(5]

Extract and Prepare Data Upload Data PSA Load

O_{@ [&] @__)(@_ © )[@ [G]

Proclukt

load_WARENGRUPPE_ARTIKEL_|

Ioad WARENGRUPPE_H

ST (+02:00) -

& Tree View i Task Duration W Task Tries A Landing Times Ecamt  EDetais # code ® Trigaer DAG O Rewesh @ Delete

EXEcascdate 8 2020.09-14T010001:020 Numberofruns 25 v RUT  scheduled_2020-09-13T230000+0000 v Layout  LefsRignt v | Go

BasnOparator ) DummyOpsrator | PyhonOparator | SnowfakeOpsrator

in) () s (s i) (o) (oo sk

remove_files H enrac[ﬁDWH,_ijmﬁo(ac\e H split_zip H put_files H copy_data H load_psa H load_stage ]

'}
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CONTINOUS INTEGRATION & QUALITY

SOL SERVER, WHERESCAPE, GIT, AZURE DEVOPS, BIML, POWERSHELL

-—
—
= m BRANCH
) —
—
= —
>’ —
= Q} git RELEASE QUALITY BUILD -
=
= CANDIDATE NS —
- —
| > | > GIT DEV BRANCH SHARED DEV
MERGE AND DEPLOY
Ager_\t phase_ +
Artefakte | + Hinzufigen Stufen | + Hinaufiigen i ——
g DeleteSqglAgentiobs
F Powershe
¢ s
e
& . #  vorlage a P Desktiviers: Powershel
Datasources R | 1 Auftrag, 6 Aufgaben
g SetupCleanEnvironment
R Powershe
o Zitolan g Deploy DeplyomentApplication (DC)
festgelegt F Powsrshe
“__ 4%  Prepare Environme... £ | Demo #  Demo_LoadTestData £  Demo_NBI_Test R‘keo.r‘giarrl\ise RED Repository
A | 1 Auftrag, 0 Aufgabe A 1 Auftrag, 6 Aufgaben A A | 1 Auftrag, 0 Aufgabe A A | 1 Auftrag, 0 Aufgabe 2 g Pl Powershe

g DeploySqlAgentiobs 05 & 06 & 07
R PowerShe

owershe

Turn on TraceFlags
fo Powershe:
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CONTINOUS INTEGRATION / DELIVERY

SNOWEFLAKE, MID INNOVATOR, C#, GIT, APACHE AIRFLOW

Analyse der Anderungen —ggf. Delta Skripte erstellen
Neuen Branch erstellen mit den Anderungen

Neue Umgebung erstellen

Deployment durchfiihren und testen

Strukturen laden und testen

Rollout auf Produktion

Configuration

Wersion:

Actions

|'I. Show file diff between master and latest release branchl

|2. Create new release branch

3. Clone PROD -> INT

|5. Set tag 'INT_Test_success'

|
|
|4. Set tag ‘INT_deployment_success’ |
|
|

|ﬁ. Set label 'PROD_deployment_success'

25
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CONTINOUS DELIVERY

SOL SERVER, WHERESCAPE, GIT, AZURE DEVOPS, POWERSHELL

(@

PROD
Test Deployment gegen Clone der INT (optional)

Deployment gemdss Release Branch

Log priifen

Lade- / Qualitatstest

(0 = =({(0) =
© 000

SHARED DEV TEST DEPLOYMENT

lj 27



ERFAHRUNGEN / FAZIT



ERFAHRUNGEN / FAZIT

Add Data and Logic tests
Use a Version Control System
Branch and Merge

Use Multiple Environments
Reuse & Containerize

Parameterize Your Processing

Work Without Fear™




ERFAHRUNGEN / FAZIT

QA0 A0

Entwicklungskompetenz
Datenvolumen
Regression Testing

Compute <> Storage
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