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Scaling data usage within enterprise
Principles of scaling and historical problems

Technical foundation for scaling
Development process, Modeling, Governance

Dagster @Telekom
Advantages of asset-based data orchestration



About us

Data expert in academia and industry Magenta Telecom
- meetup organizer and conference speaker

- data architecture, multimodal and complex data

in gt
O geoheil

“ @geoheil.com

Data engineer at Magenta Telecom

- database internals, data platform engineering

“ @milicevica23.bsky.social

public live stream about the basics: georgheiler.com/event/magenta-pixi-25
https://yam-united.telekom.com/pages/data-magenta/apps/blog/updates/view/1496666c-c479-4e09-8ef5-0ebfe709e179



https://georgheiler.com/event/magenta-pixi-25/
https://yam-united.telekom.com/pages/data-magenta/apps/blog/updates/view/1496666c-c479-4e09-8ef5-0ebfe709e179
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id we end here

How d

business grows (merger)
demand for data grows
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Missing lineage

Missing semantics

Missing collaboration

High lead times
Limited quality




Governance & interface

management
- Unified Breaking
Explicit data tooling and down tool

dependencies guidelines silos
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Core data platform

table 4

Source data: Time / Data readiness

- Kafka
- Files

- Database systems



| fear that what we build is very hard to push into the
business units




know easy
| fear-that what we build is very hard to push into the
business units
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Observation

Another Sales Marketing
Data team data team business unit business unit
* Process is straight forward: ingest, transform, use
* Everything we do - we do for business to provide better i ﬂ ﬂ
service

* Hard to scale across company

e Dividing people into develop framework and use
framework groups

e Thinking in a building block structure

e Introduce modern tooling supporting software
engineering practices: dbt, dagster, pixi, docker

e Introduce new processes, modeling and metadata

tooling for better governance
template

project

Data
platform
team
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Having a data platform team doesn’t mean that your
platform scales

Building block with governance, modeling and
software-engineering principles
Understanding data platform vendor war
Understanding tool silos
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Break the silos with the building block
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Break the silos with the building block
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Break the silos with the building block

Data team
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Break the silos with the building block

Data team
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Data team

Break the silos with the building block
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Data team

Break the silos with the building block
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Multi-project setup is a challenge!

1. Dedicated team maintaning infrastructure and
template project
2. Governance and modeling tools



odeling and governance are keys for success

Development phase Exploration phase

s

R

© opartin

Click on the data group to see related views and tables

Customer Identification
(Customer, Accounts)

2 @D usiness e sewen | Coma D X | - o x
€« C 0 @ hitps.telekom-dev.collibra comydas hboard narme - Busne 20se a4 ] el a
s S g e e Do - - R ol ©n Mgt T gein @ OegsterCoud Gl GoogleCoudcoms. ) ook 3¢ Fecheicalimplerman_. £ itcont £ magenta 5% Dotabase £ imovaioe @ PSA Portal - by proi. > | B Welere Fvceren
|7l e GevusononsD [ wan pe—
LS Brucssas froeaen 0 o e =g
Mol Corserns - e - o -x Dashboards
ModelStructure “oue
e Srme
Grsu
O et
e
fepaai. Wel hboard
ey to TMPL Data C: D.
P
JrTonen Foe
N + 7 st o
X +Bonce o Calbra s ut kPt g company. Furthermore,
H smomum 5 oms 38l dapicy n Dat Enablement Patns (b CIS 80 BIS). Here you €30 150 find NIGrmalion 350U PEGPIS eponsiia for Gsa: DSt OAnars, DAt S1awards and SUbject MBtLer Exparts
B o et
e Somrn W s i you to davelop our knowisdge base
e A P Graar
[ e ' [e—
W Process DataLking 5 "
© b tem G
Data Assets

Data Groups
Click to move to Data Group domain

5:Data Group Domsin
e e nformatin about Custamer (6.5, name, surhame,  Information atou! agroements with Customer (fr
Company name), dentiars (PESEL, REGON, M), | Legacy and T-Martow], Conditons, vakdty me’ ou
el addresses, iype (prepaid posipaid ndividual 6
s it @ business). contact daia (phone number, eontact Main sources of data- BSCS, SWS, SMOK, Pant Helpful links
it o peeson) cy, Siebe for T-Morton: a0 DPS.CCiM o the Hew
iechiactine
Mainsourees of gata: BSCS for Legacy, Sizbelfor
iy
B Customer Product e
Do (Contracts) P
B | e Glossary Certified
nformation about procucts ffred o Customar. Proouc orcer s created basea on  groduct offe that 4
- Tt o Ao e o nifarar samvina. Siosmvis o et o ot Tva et Ao e s Reports v
e
= m N

Executive Dashboard | ww




Understanding data platform vendor war
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execution engine

Cloud: > A
Engine . r

Google BigQuery

). €
ave
AN

s—_ Y
DevEnv: Jupyter Jupyter jupyter

(

ave
/\1

o’
o Eﬂ

- Full stack offered by one vendor

- E2E integration lock in

- Deployment is always a workaround

- No SWE, no local development

- Orchestrator is second class citizen and always
task based

+ Frontier in the lakehouse approach
+ Notebooks environment is very convenient
+ Everything on one place

sqgl transformation
framework

.
e I
X dbt | 429 SQLMesh

- Orchestration is just for DWH/SQL part of the
platform

+ Frontier in the SQL development
+ SWE for DWH development

orchestration engine

=
X
X dbt

I M MmAcE

- More technical knowledge needed to setup
and use correctly

+ Integration is important
+ full SWE and local development
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Understanding tool silos h

i .
wptableau

What should i do to get E2E

reporting use case done?

A

Developer

ok XKTF%W 7
£) @ )5 o EEK

=k = —
ni @ N ++-T-J5r+ab|ec1u<’

E@n
\

Google BigQuery &
T -
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Dagster as the core of the platform

7 N
ter Product v Dagster+ v Pricing Community v Learn v 5 Signin  ( Get Started \
@) dagste 9 y e O S PL Roaues

Data engineering doesn't
need to be a drag

Ship data pipelines quickly and confidently with the modern data orchestrator built for data
engineers building data platforms.

Try Dagster+ For Free Request a Demo

Loved by data platform engineers at fast-growing Read our users' success stories
companies
A whatnot flexport. @ T Magenta &Vanta well

* at Magenta we decided to build around the orchestrator and not around a execution engine

* hybrid deployment — controlplane SaaS — runtime in our k8s
* software engineering best practices for project development and deployment
* asset-based mindset for data flows (graph like a calculator for data dependencies)

* new concepts in orchestration

25



New enabled concepts

Asset based graph
Metadata driven pipeline creation
Reusable Components

feat/add-table...

Catalog > All assets > my_first_extract_dataset O P Newinbranch  External Asset

Overview Events Checks Lineage Insights

+, Materialize all (5) =~

+~ Nearest Neighbors = ¢«I Upstream | |5 Downstream = Graphdepth — | 4 | + A Column col
jdbc_to_bigquery data_product_example default
dp-sanple . i
P New in branch
9 New in branch I¥ New in branch 9 New in branch ¥ New in branch P New in beanch
=== : 2 - @ my_first_dbt_model_v2 (o = s = 3 i
. @ my_first_ingest_source ' Ed sample_ingest_asset | B my_first_extract_dataset E my_first_sheet B my_first_dashboard
! | A starter dbl model ]
| ddwn2_taf.dbtpocmy_lirsl_ingesl_scurce o | n No plic ' o
Never materialized |
- 26, Feb, 08:36 Never materiatized |- Never matesialized Never materialized
Checks °2 \
{7 Spark @ Scala @ BigQuery M dbt Q) BigQuery Moot '@ Bigauery : Tableau * Tableau



Asset and Task based orchestration: Chocolate cookie example

. - chocolate
ingredients ‘ ' '
cookies
):l - tasks
_ - states
*
cookie dough
o / \\ \‘—
~,, - Q@ chocolate I oldelle
cookie dough J‘“" ookie

chocolate

27



Asset based orchestration

_ _ chocolate
ingredients | : |
o . cookies

- task based orchestrator

_ - asset based orchestrator
q

Is this asset older then 6 hours?
If yes notify me

chocolate
cookies

chocolate
cookie dough

Advantages of asset-based orchestration:

chocolate Is dependency asset ready and

- Asset testin
- not older then 12 hours? g

- Asset freshness

- Asset dependecy graph with granular declarative
scheduling approach
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New enabled concepts

Asset based graph
Metadata driven pipeline creation
Reusable Components

feat/add-table...

Catalog > All assets > my_first_extract_dataset O P Newinbranch  External Asset

Overview Events Checks Lineage Insights

+, Materialize all (5) =~

+~ Nearest Neighbors = ¢«I Upstream | |5 Downstream = Graphdepth — | 4 | + A Column col
jdbc_to_bigquery data_product_example default
dp-sanple . i
P New in branch
9 New in branch I¥ New in branch 9 New in branch ¥ New in branch P New in beanch
=== : 2 - @ my_first_dbt_model_v2 (o = s = 3 i
. @ my_first_ingest_source ' Ed sample_ingest_asset | B my_first_extract_dataset E my_first_sheet B my_first_dashboard
! | A starter dbl model ]
| ddwn2_taf.dbtpocmy_lirsl_ingesl_scurce o | n No plic ' o
Never materialized |
- 26, Feb, 08:36 Never materiatized |- Never matesialized Never materialized
Checks °2 \
{7 Spark @ Scala @ BigQuery M dbt Q) BigQuery Moot '@ Bigauery : Tableau * Tableau



Machine-readable metadata pipeline generation

sarke

Runs Catalog

"
g tab leau Global Asset Lineage

40 @ All assets v Q Search and filter assets & +. Materialize all (

» [ dp-sample

I 1 » @ data_product_example
» [@ data_product_foo -
! Y » [@ data_retention i
) ‘ » [@ data_vault_example —
» (@ default -

» @ ges_to_bigguery

» @ jdbc_to_bigquery
» [@ kafka_to_bigguery - [ I ey
» [@ sftp_to_bigguery e

» @ wine_quality

a
o

= (= a

&

<]
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Machine-readable metadata pipeline generation

+
j’h +
iy +ableau Global Asset Lineage

- ,

» [@ data_product_foo

» @ data_retention

» @ data_vault_example

» _[®@_default

; _to_bigquery

c_to_bigquery
ka_to_bigauery
b_to_bigquery

\e_quality

metadata = collect _metadata()

list of assets = []
for each_metadata node in metadata:

@asset

set():

list of assets.append(asset)

Definitions(assets = list of as

i@ data_product_example

Catalog

Llil

@ All assets v

Q Search and filter assets

#2390

feat/add-table... @ A

& Reload de

Is + Materialize all (77).. ~

e @ » O
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Machine-readable metadata pipeline generation

s
. L feat/add-table.. @ A
fitableau -
Ert1 - configuration_files = read ingest configuration_folder(path) H—
7 s list of assets = [] o
s 9 * D dp-samp for each config file in configuration files:
:::i: config = parse config(each config file)

» [@ data_

» @ data_

f@asset(
name = config.name

» R _defau

ingest asset():
df = spark.read(config.source)
df .write(config.source)

list of assets.append(ingest asset)

metadata = collect _metadata()

list of assets = []
for each_metadata_node in metadata: Definitions(asset

@asset
set():

e @ » O

list of assets.append(asset)

Definitions(assets =



Machine-readable metadata pipeline generation

+
j’h +
wytableau

feat/add-table... @ A

& Reload de

Is + Materialize all (77).. ~

manifest = read dbt manifest(path)
. list of assets = []

’fff or each_node in manifest:

o model name = each_node
model deps = each node.
@asset(

WELILE model name,

metadata = collect metadata() N deps = model_ deps

list of_assets = [] : DbtClient)

for each_metadata node in metadata: =f 3 lect {model_name}")
%

@asset
set():

o
[-%
&
@

list of assets.append(asset)

Definitions(assets = list of as



Machine-readable metadata pipeline generation

Q O #0 2 » feat/add-table..

Global Ass|

» [ dp-samp ._ . .

» @ data_g
» @ data_f

tableau server = TableauServer(creds)

» @ data_

tableau metadata = tableau server.get metadata()
o list_of_assets = []
. . . ‘ for each tableau object in tableau metadata:

N tableau object deps = each tableau object.deps
metadata - collect metadata() tableau object name = each tableau object.deps

if each tableau object.type == extract datasource:
list of assets = [] @asset(

for each_metadata node in metadata: name = tableau object name,
deps = tableau object deps

@asset )

def asset(): def refresh_extract(tableau server):

tableau server.refresh extract(tableau object name)
list of assets.append(run_dbt asset)
list of assets.append(asset) e
@asset(name = tableau object deps)
Definitions(assets = list of assets) def asset():
pass

list of assets.append(asset)

Definitions(assets = list of assets)




Reusable components

- Define once, test & reuse

- Resources = Encapsulate complex logic to interact with external systems
- 10 manager = Make complex |0 interactions substitutable & testable

- Benefits
- Dependency injection
- Day 1 productivity: Scale the data pipeline down to a single laptop

- Increase self-service: Business/DS focus not required to handle complex IO

@asset(
-'”J.

awesome _ml _model (context, reference addresses: pd.DataFrame, bigquery: BigQueryResource) -> pd.DataFrame:

context.log.info(f"from source: \n{reference_ addresses.head()}")

with bigquery.get client() as client:
job = client.query("select * from example.upstream™)
query result = job.result().to dataframe()
context.log.info(f"direct query: \n{query_result.head()}")
return pd.DataFrame({"foo": [1,2,3]})




Takeaways

* Integrated asset-based graph is key (from ingest, transformation, reporting, tests — to Al)

e Event driven connection

e Better collaboration (scaling)
* Software engineering principles enable business self service

e Blueprint

e Automate all the things: CI/CD (stateful & stateless)

e DRY: build tested foundation — dependency injection

e Make business departments part of the key processes and pipelines
» Executable specification (metadata, contracts)

e Interface Mangement

e Preserve semantics

* Preserve compliance (security classification, Pll, retention)



Last things

<> Code (O Issues Il Pullrequests () Actions [ Projects () Security |+ Insights 83 Settings

O I-mds / local-data-stack

ﬁ local-data-stack Public

¥ main - ¥ 1Branch © 0 Tags Q Goto file

‘ geoHeil upgrade deps and add instructions (#5) @@

M doc upgrade deps and add instructions (#5)
M img add featured image

M {{ cookiecutter.project_slug }} upgrade deps and add instructions (#5)

[ .gitignore Adjust template in pixi.lock (#3)

.m add instruction for starting the stac
README.md dd i ion f ing th k
cookiecutter json initia

0O cooki i initial

[ pixilock upgrade deps and add instructions (#5)

Y pyprojecttoml upgrade deps and add instructions (#5)
amllintconfig.yaml initial

Oy 9y

Data platform is team work and

7 Edit Pin

t Add file

8e5d66f - 2 week:

[dagster-tableau] Exploring embedded data sources #27218

Y VEEEE N maximearmstrong merged & commits into dagster-io:master from VenkyRules:feat/exploring_embedded_data_sources (D) 2 weeks age

) Conversation 22 o Commits 8 E) Checks 0 [® Files changed 7

Q “ VenkyRules commented on Jan 20

-2

Summary & Motivation

embedded data sources in case published data sources are not present,

How | Tested These Changes

Tested on local system with the help of docker desktop

&

VenkyRules added 3 commits last month

Q“, Adding code to fetch more metadata from tableau and showing embedded ..

Q_‘, removed comments

9.9 removed extra lines

n vercel  bot  commented on Jan 20 - edited -

Contributor

1. Current implementation was fetching limited metadata from tableau which was only limited to id and names, but have added
few mere fields like upstreamTables and databases details and many more figlds.

2. Earlier we were only showing published data sources and ignoring embedded data sources. With this changes we are showing

d175277

c61dces

@ dec71c3

Reviewers

t maximearmstrong

Assignees

No one assigned

Labels

integration: tableau

Projects

None yet

Milestone

No milestone

Development

+173 -50 EEEE

Successfully merging this pull request may close these

issues,

Nane yet

2 participants

LEL &

we are very proud and excited about the jurney ahead



Scaling data
pipelines
@Telekom

Aleks & Georg
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Building block

e Dagster is the core

* Need for java because of custom spark
code

* Development tooling for testing and code
quality

* Pixi is holding everything together as the
environment manager

—

AAAAAA

Si .
Ingest
framework

| dbt ’Evisualisation

L]

pixi

dagster python jupyter -
integration code env L/\—J
d t Jupyter
L agster Q ° curl
g
scala/java Jé python e pixi globals
ava
pixi tasks

L
B




What should | do now?

What is and how to use
X Development process?
— gitlab?

How L;etup development
environment?

developer project deployment

ingest config file

=
deveflipment gitlab server &
e Y envirglhment
hat is dbt and how to use Dagster+
—_— == . dbt?
p— - L) _ e = _vM‘.')“m

:m,., = How to configure ingest Big query engine? o ‘ :
T configuratjon files? cost model? = Howto start and debug jobs

in dagster cloud?

How to start and debug jobs
in local dagster?

data transformation '
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