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How did we end here? Time! _+Z;
business grows (merger) |
demand for data grows
methodology and tooling changes "
- Missing lineage

- Missing semantics

- Missing collaboration

- High lead times

- Limited quality

determined by architecture,
hyperparameters, or optimizer
choices. It’s determined by your
dataset, nothing else”

James Betker
Research Engineer, Open AI



https://www.youtube.com/watch?v=IvhtTu9CTAU

Governance & interface management

Unified Breaking
tooling and down tool
guidelines silos

Explicit data
dependencies




Explicit data Unified Breaking

: tooling and down tool
dependencies T ;
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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 l a |
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
How to bridge department and tool silos



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
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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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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
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Understanding data platfor
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execution engine

Cloud: 3 A

. b
Engine 7 @ >odl
- AR
Google BigQuery
o _guin, ® o _guin, ® © i, o
DevEnv: Jupyter Jupyter Jupyter
Orc: ;‘0‘2
n»

- 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

o,
o

X dbt | *2s SQLMesh

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

+ Frontier in the SQL development
+ SWE for DWH development

orchestration engine

- 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

What should i do to get E2E

reporting use case done?
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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
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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



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

19



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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Machine-readable metadata pipeline generation

4

Spa

i

Global Asset Lineage

0O dp-sample

@

-]

@ @ @ @ P P D

@

data_product_example
data_product_foo
data_retention
data_vault_example
default
gcs_to_bigquery
jdbc_to_bigquery
kafka_to_bigquery
sftp_to_bigquery

wine_quality

Catalog

a0

@ All assets v

feat/add-table..

LSl +: Materialize all (7 v

®@ & » O
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Machine-readable metadata pipeline generation

R Catalog
¢ +
N +
h sy +ableau Global Asset Lineage

! 40 @ All assets v Q Search and filter assets [s3 4+, Materialize all (77)..  ~

» O dp-sample

» [@ data_product_example

» [@ data_product_foo

» [@ data_retention

» [@ data_vault_example ——
» G default -

;_to_bigquery

c_to_bigquery

ka_to_bigquery pr—— - Preep—
b_to_bigquery ==

\e_quality

metadata = collect_metadata()

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

@asset
asset(): —

®@ & » O

list of assets.append(asset)

Definitions(assets = list of assets)
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Machine-readable metadata pipeline generation

s
. feat/add-table.. ® A
Ert1 W tableau configuration files = read _ingest configuration folder(path) e
- list_of _assets = [] @
- 9 ' q for each_config file in configuration files:
config = parse config(each config file)

» [@ data_g

» @ data_|

P e @asset(
» G defaul .
name = config.name

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(assets = list of assets)

@asset
asset():

®@ & » O

list of assets.append(asset)

Definitions(assets = list of assets)



Machine-readable metadata pipeline generation

a - +
j-bl ﬂ} +ableau .

_ manifest = read dbt manifest(path)
» @ gt list_of_assets []

feat/add-table... ® A

ISl +: Materialize all (77)..  ~

L@ o for each_node in manifest:
» [@ data. -
» @ geraul model name = each_node.name
model deps = each node.deps
@asset(
name = model name,

metadata = collect_metadata() | deps = model_deps

list of assets = [] run_dbt_asset(dbt: DbtClient)
for each_metadata node in metadata: dbt.run(f"--select {model_name}")

@asset - list of assets.append(run_dbt asset)

asset():
Definitions(assets = list of assets)

®@ & » O

list of assets.append(asset)

Definitions(assets = list of assets)
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Machine-readable metadata pipeline generation

= Q " . . O feat/add-table..
Global Ass g
con . ‘

list

» [ dp-samp T_‘ " ‘ . .

» @ data_g

» [@ data_g

tableau server = TableauServer(creds)

» @ data_|
» @ data_

» @ defaull

tableau metadata = tableau_ server.get metadata()

g list of _assets = []

® ‘ ] for each_tableau object in tableau metadata:

): 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 )
jef asset(): ef refresh_extract(tableau server):

tableau_server.refresh_extract(tableau_object name)

) list of_assets.append(run_dbt_asset)
list of assets.append(asset) i

@asset(name = tableau object_deps)
Definitions(assets = list of assets) def asset():

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(
io_manager key="bigquery io manager",

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

[dagster-tableau] Exploring embedded data sources #27218 [ tow s |

bl C Tl maximearmstrong merged 8 commits int g > YouTube

= O I-mds / local-data-stack

<> Code ( Issues 171 Pullrequests (& Actions [ Projects @ Security |~ Insights 3 Settings
Q) Conversation 22 -0- Commits 8 B d

local-data-stack Public 5 Edit Pin
(ﬁ\ ] VenkyRules commented on Jan 20

>

*> YouTube

¥ main ~ ¥ 1Branch © 0 Tags Q Go to file t Add file Summary & Motivation

1. Current implementation was fetching limitd

@ geoHeil upgrade deps and add instructions (#5) @@ 8e5d66f - 2 week few more fields like upstreamTables and da
2. Earlier we were only showing published daf
embedded data sources in case published {

M doc upgrade deps and add instructions (#5)
M img add featured image How | Tested These Changes
M8 {{ cookiecutter.project_slug }} upgrade deps and add instructions (#5) Tested on local system with the help of docker Pixi powering
[ .gitignore Adjust template in pixi.lock (#3) ! Telekom data C'.oud
3 README.md add instruction for starting the stack G VenkyRules added 3 commits last month > M Aleksandar & Georg | 2025-01-31
[ cookiecutter,json initial 0 9% adding code to fetch more metadata FJERLENLDEEIQ) T

= (1 L
Y pixilock upgrade deps and add instructions (#5) o 83 removed coments ( y i

0 9.9 removed extra lines

O pyproject.toml upgrade deps and add instructions (#5)

Pixi powering Telekom data cloud — Show & Tell — January 31th, 2025

[ yamllintconfig.yaml initial u vercel | bot commented on Jan 20 - edited - {ﬂ prefix @ B4 P /2> Share ¥ Download
A 4

Scaling data pipelines @Telekom

Data platform iS team Work and Pixi powering Telekom data cloud
we are very proud and excited about the jurney ahead



https://www.youtube.com/watch?v=GX508If6ol0
https://www.youtube.com/watch?v=Z0M8h0xeHRM

Scaling data
pipelines
@Telekom

geoheil.com/event/magenta-data-architecture-25
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