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from cron-based distributed data monoliths
towards lazily-coupled data products

‘- Magenta
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- Lecturer, speaker, meetup
About me: ' organizer (VDSG)
georgHeiler.com
O Senior software engineer
gl with a specialization in data

PhD in informatics (tuWwien, CSH)
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TRADITIONAL FUTURE STACK DEMO
PLATFORM OVERVIEW
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Traditional data stack (ETL)

e}

(Often) custom ingestion processes

o Data warehouse transformations with proprietary tools (Informatica, Talend,
plsql, ...)
o Not a single source of truth
o Not a single E2E lineage
o Multiple separate transformation tools (used by various departments)
o No central scheduler

o No clear separation of layers and domains

o Layer over layer — starving in abstractions

o Data mart presentation layer consumed by tools like Tableau, Qlick, ...
o Way too often (hot) fixes are deployed in analytical systems

o Tools chosen where some other joinable data resides (not DDD)




Distributed (data) monolith
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TECH | MDS

How well are *modern™* tools integrated?
g




Unbundling Airflow: Silos!? Orchestration?

Apache

The Unbundling of xAirﬁow

47) AIRBYTE
X Fivetran

g?neltcmo

Extract and Load Scripts

X dbt

Datawarehouse Transformations
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Load_nl_nodel

Census

hightouch

Reverse ETL

v Supergrain
@ transform

ZQL

Metrics Layer

ﬁ Features & Labels

- SQL transformation
:] Custon python script

% multi language support made possible by
fFeatures and Labels project fal CLI

epp@ @ LaunchDarkly

Experimentation Layer

BI Tools

refresh_daily_orders_looknl.py

refresh_active_users_Looknl. py

i

ey

Layer

Data Science & ML

create_churn_training_dataset.py

create_fraud_training_dataset.py

Continual

% Lightdash

Metabase

Model Deployment

<« tinybird

Ay
Streamlit

—blegfalai/the-unbundling-of-airflow-2

expose_trending_api.py }——[Create_trending_pruducts.p)]

@ FEAST

Feature Stores
u fal feature store

uer_bivesr faxtures. y nake_features_avaliable_online.py

= [ﬁl‘ii".fﬁud.m“l‘ Py ]_ [dep\oy,fraud,mndel,saqemaker .| ny]

ake_batch_predictions.py || create_predictions_table.py

user._order.history._features.py

ereate_fraud_tabels.py

ereate_churn_labels.py

A drize

W&B

Model Monitoring



https://blog.fal.ai/the-unbundling-of-airflow-2/




Ananth Packkildurai, the author of the Data Engineering Weekly newsletter, summarizes
this state of affairs well:

ﬂ Sarah Krasnik @sarahmk125 - Jan 6, 2022 ’

/¥ How do you define the modern data stack and if you're using one?

Ananth Packkildurai
; @ananthdurai

MDS is a set of vendor tools that solve niche data problems
(lineage, orchestration, quality) with the side effect of

creating a disjointed data workflow that makes data folks U N BU N D LI N ( ;
lives more complicated.
AIRFLOWV:

[ )

4:23 PM - Jan 6, 2022 ®

Q 19 O Reply & Copy link

SILOS?
\ﬁ\ _ ORCHESTRATION?
Overlapping Workflow Overlapping
Crons Engines Crons in MDS

https://dagster.io/blog/rebundling-the-data-platform



https://dagster.io/blog/rebundling-the-data-platform

Dagster: Overall orchestration

o Alleviate Airflow's problems

o Testability first (resources allow for separation of business logic and 10,
cloud services, APIs)

o Increase developer productivity (i.e. locally E2E DEV-test the pipeline
with local resources

o Native data dependencies

o E2E orchestration (ingest, transform, ML)

o Lineage first — improve governance

o Assets: Turning the pipeline inside out =» Rebundling

(@ orders

-o- airbyte_sync_your_

[@ orders_cleaned

No materializations

-o- dbt_project

= No materializations =

-0 airbyte_sync_your_

airbyte
[® users_augmented
= No materializations =
-o- dbt_project
dbt dbt

[@ daily_order_summary

No materializations

-o- dbt_project

@ order_forecast_model
Model parameters that best fit the obse...

No materializations -

[@ predicted_orders
Predicted orders for the next 30 days b...

No materializations =

georgheiler.com/2022/03/04/connector-goodness-from-airbyte-e2e-lineage



https://georgheiler.com/2022/03/04/connector-goodness-from-airbyte-e2e-lineage/

REBUNDLING WITH DAGSTER

-O- sync_airbyte

= (Y
S e e s
1 airbyte airbyte
@ Any airbyte ens] G
event_logs runs_annotated

m
Asset

. start_after Nothing Definitions @ steps_annotated @ step_events_aggregated

analytics_assets.job 093c029a analytics_assets.job 093c029a
Feb 16, 10:21 AM 5.493s Feb 16, 10:21 AM 5.493s

-0- run_dbt - -

step_stats run_stats daily_step_stats @ daily_run_stats

analytics_assets_job 093c0292 analytics_assets_job 693c629a analytics_assets.job 693c029a analytics_assets_job 693c029a

- 8 Missing

R m m m m
FH Asset 3

@ Ay dbt fH Asset 1

Asset

Materializations e o e

ER Asset 2 m m

. W predicted_usage
. start_after Nothing anstytcs_ssset.job os3coz9n
e 16, 10:21 A 5183

. (o
-O- predict_usage

® i

https://dagster.io/blog/rebundling-the-data-platform



https://dagster.io/blog/rebundling-the-data-platform

Business Value
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Openlineage Metadata
AN OPEN FRAMEWORK FOR DATA LINEAGE COLLECTION AND ANALYSIS
Data lineage is the foundation for a new generation of powerful, context-aware data tools and best practices. OpenLineage | S| m P I e: Wr’ite d ocume ntati on i nto a f| I e I nta I(e
enables consistent collection of lineage metadata, creating a deeper understanding of how data is produced and used.
®  Medium: Bl docs as code (evidence.dev)
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https://intake.readthedocs.io/en/latest/index.html
https://evidence.dev/

FUTURE PLATFORM
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DEMO EXAMPLES

Dagster, DBT, + various storage/compute engines (duckdb and more)




FH embedding_model FH polled_input_data FH market_benchmarking_data

HF OSS fine-tuned embedding model. Observable source input data. Overlay benchmarking data.

Never materialized Never materialized Never materialized
B due_diligence_questions E 11m_model E vectorized_data E vectorized_benchmarking_data
DD questions. HF OSS fine-tuned LLM model. No description Overlay benchmarking data (vectorize...
Never materialized Never materialized Never materialized Never materialized

B result
Overlay benchmarking data.

Never materialized

PROSPECUTS.CHAT

One concrete case: LLM Al app

More ML examples: https://dagster.io/blog/finetuning-lims



https://dagster.io/blog/finetuning-llms

Findings

01 02

DDD Foundational pillars Enablement ndation
lp Magenta bec

al principles to

e Clear data contracts e Data governance * Hybrid cloud setup (new . %e

« Domain based data « Central data types of hardware, faster Z ﬁa driven.
ownership orchestration tool with provisioning) \

* E2E ownership support for lazy coupling ¢ Use established SaaS .
Reorganization (data of domains tools (less build your L -
product)  Revival of SQL own) {

* Investin tooling data
engineers love for
easier hiring

-T- = = Georg Heiler | 2023-09 Budapest Data Meetup| https://georgheiler.com


https://georgheiler.com/

Dagster vs. Airflow resources

Responsible for delivering advanced analytics & machine learning solutions.
Data Science team currently consists of 6 people, Data & Insights in total is ~35 internals + ~15 externals.

Central team providing DS solutions to stakeholders across the company.

Topics include:

* Airflow's operational complexity: Blogpost outlining many of the reasons Airflow is hard to run at scale in production
due to architecture limitations. https://dagster.io/blog/dagster-airflow

* Airflow's developer pain (esp with local testing): Group 1001 testimonial
https://www.youtube.com/watch?v=KfQiURfebdA

* Benefits of declarative scheduling for large, multi-team projects: Whatnot testimonial
https://www.youtube.com/watch?v=272Z033MEvF4

* OQverview D-A comparison https://docs.google.com/spreadsheets/d/1TM-
DrgCnMv6QK3jw710GhPUOUPI9NQhws/edit#gid=492840621 (request access required)

21


https://dagster.io/blog/dagster-airflow
https://www.youtube.com/watch?v=Kf0iURfebdA
https://www.youtube.com/watch?v=ZZZO33MEvF4
https://docs.google.com/spreadsheets/d/1TM-DrqCnMv6QK3jw710GhPU0UP9NQhws/edit
https://docs.google.com/spreadsheets/d/1TM-DrqCnMv6QK3jw710GhPU0UP9NQhws/edit

Dagster resources

https://github.com/dagster-io/hooli-data-eng-pipelines/tree/master

https://github.com/slopp/dagteam

https://stkbailey.substack.com/p/orchestration-isnt-going-anywhere
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https://github.com/dagster-io/hooli-data-eng-pipelines/tree/master
https://github.com/slopp/dagteam
https://stkbailey.substack.com/p/orchestration-isnt-going-anywhere

Hiring Data Engineers

* You measure your data engineer’s customer impact
* Data engineers grow with the company

* Your data ecosystem is easy to navigate for data
engineers

* Youinvest in the tooling data engineers love
* Your data engineers have autonomy

https://www.montecarlodata.com/blog-5-on-obvious-ways-to-make-data-engineers-love-working-for-you



Demo declarative scheduling

B c
B items
Items from the Hacker News API: ea..
< 53_core_items
Latest Run 62ci208c
Failed
[ stories [ comments
- snowflake_core_stories 0 snowflake_core_comments
Latest Run 62cf298¢ Latest Run 62cf298¢
Failed Failed

@ activity_analytics

[ recommende N . - Lo .
: Feroryimityos e rp—— 0:27 C +. Materialize selected logins_summary
() e s Summary of posting activity by day Summary of comment actiy

Comments linked to their root stories.

C
N
~N

o n cbrazcs P View in Asset Catalog [2
Latest Run -
Never materialized Never materialized

Never materialized

D [ app_db_login_events Freshness Policy

e At any point in time, this asset should
[ user_story_matrix . . .

Aipue e ot e o s A 3minutes late  incorporate all data up to 5 min before
o 52_recommender_user.story. atest - that time.

Never materialized
Never materialized

P ) [ login_events

. Materialization in Last Run
Base table of events pulled into our ...

B recommender_model

o U e — Latest Run 55¢32b41 Run Run 4a114285

B activity_forecast

-0 3_recommender_recommend. Latest Run -

Materialized

e Timestamp 8. Dez., 13:13
D e . TR ) e e S T LED path /Users/geoheil/development
For each component in the collabor. The top stories for each commenter (us.

. . . m r-dem r_hom

B ——— = vt et aily_sessions_summary B logins_summary /tma/dagster-demo/dagster_home [
Latest Run - Latest Run - i ) /Storage/loglns_summary
Never materilized Never materilized mary of sessions. We only care ... Summary of login events. We want t...

st Run 42114285 Latest Run 42114285 Metadata Plots

ISDA =+ freshness: https://youtu.be/An78xl xM970¥=588 , https://docs.d ster/scheduling-ass@ts.iave to ve grapned.
https://dagster.io/blog/declarative-scheduling



https://youtu.be/An78xLxM9zQ?t=588
https://docs.dagster.io/guides/dagster/scheduling-assets
https://dagster.io/blog/declarative-scheduling

Demo blocking/reconciliation

r N
fH upstream_nonpartitioned_1 EH upstream_nonpartitioned_2
Latest Run 15d85d64 Latest Run 70472%aa
Materialized Materialized

\, V.

EH merged_nonpartitioned
Latest Run -

Never materialized

https://docs.dagster.io/concepts/partitions-schedules-sensors/asset-sensors#asset-reconciliation-sensor



https://docs.dagster.io/concepts/partitions-schedules-sensors/asset-sensors

Demo E2E governance

an asset subset... (ex: user_story_matrix+)

4£203d5¢
& 0:00:10

ders data.

4f203d5c
@ 4,0495

@ stories

hacker_news_api_download

10. Marz, 21:44

Upstrean

@ comment_stories Changed

Comments linked to their root stories.

story_recommender 914d3751
10. Marz, 21:47 @ 0,760s
® user_story_natrix L

A sparse matrix where the rows are user.

story_recommender 91443751
10. Marz, 21:47 1045,

® recomender_nodel ==
An SVD model for collaborative filtering-...

story_recommender 914d3751
10. Marz, 2147 @ 0,0665

@ id_range_for_tine
The lower (inclusive) and upper (exclusi.

hacker_news_api_download 97474264
10. Mérz, 21:36 @ 0:00:26

@ items
Items from the Hacker News API: each i

hacker_news_api_download  479b253f

10. Mérz, 21:44 @ 00752
4790253F
@ 05575

@ story_daily_stats e

Summary of posting activity by day
activity_stats 0145d658
10. Marz, 21:43 @ 3,9045
- dbt_project

activity_daily_stats oo

Combined stats about at

activity_stats
10. Marz, 21:43
- dbt_project

@ activity_forecast

activity_stats
10. Marz, 21:43

® conponent_top_stories el ® user_top_recomnended_stor.. “Ziirsl]
For each component in the collaborative. The top stories for each commenter (user)

story_recommender 91443751 story_recommender 91443751
10. Marz, 21:47 @ 0,240 10. Marz, 21:47 @ 01445

georgheiler.com/2022/03/04/connector-goodness-from-airbyte-e2e-lineage
georgheiler.com/2022/03/04/fully-fledged-example-with-resources

® comments

hacker_news_api_download 4792531
10. Marz, 21:44 4265

@ conment_daily_stats T
‘Summary of comment activity by day
activity_stats 01454658
10. Mérz, 21:43 @ 3,904s
o dbt_project

ctivity on each ..

0145658
@ 3,904s

pstrean
Changed

6145d658
® 0,103

B orders
-O- airbyte_sync_ede18
Latest Run 45560dc9

Materialized

£) Airbyte

B orders_cleaned
Filtered version of the raw orders da...

-O- run_dbt_996f4

Latest Run 45560dc9

Materialized

E daily_order_summary

B users
-O- airbyte_sync_ede18
Latest Run 45560dc9

Materialized

4) Airbyte

EH users_augmented
Raw users data augmented with ba...

-O- run_dbt_996f4

Latest Run 45560dc9

Materialized

Daily metrics for orders placed on t...

-O- run_dbt_996f4

Latest Run

Materialized

45560dc9

B order_forecast_model

Model parameters that best fit the o...

Latest Run

Materialized

45560dc9

B predicted_orders
Predicted orders for the next 30 da...
Latest Run 45560dc9

Materialized

@ Python


https://georgheiler.com/2022/03/04/connector-goodness-from-airbyte-e2e-lineage/
https://georgheiler.com/2022/03/04/fully-fledged-example-with-resources/

. sample_data > ecommerce_db > shopify > dim_address > address_id

No Owner (& | No Tier | Type: Regular | Usage - Oth pctile | 7 Queries 11/0ct 15:01  11/0ct23:01  12/0ct07:01  12/0ct15:01  12/0ct23:01  13/0ct07:01  13/Oct 15:01  13/0ct23:01  14/Oct 09:01
+ Add tag o max
Summary - Data Quality ‘ Last 3days ‘ I Add Test
Column summary Data type Table Metrics Summary Table Tests Summary
Unique identifier for the address.
NUMERIC Row Count Column Count Table Sample % Success Aborted Failed
14,567 12 100% *02 - +00 *00
Distinct Count 16000
[ o o
14,500 . ESESENE— e e
12000
Null Count
0 8000~
Unique Count
4000
14,600
lues o
Values Count . . . . .
11/0ct 09:33 11/0ct 09:33 12/Oct 09:33 12/Oct 09:33 13/0ct 09:33
1 4' 600 - Distinct Count -0~ Null Count -o- Unigue Count -o- Values Count




DBT governance

* https://github.com/dbt-labs/dbt-project-evaluator

* https://github.com/offbi/pre-commit-dbt including workflow example of https://montrealanalytics.notion.site/Coalesce-VVorkshop-
Guide-6382db82046f41599e9ec39afb035bdb and video of the workshop
https://www.youtube.com/watch?v= L6|xHe|ZX5A&I|st—PLOQYIrC86xQI|9UDG|EthQuSluSyPIHI&mdex 42

* https://github.com/tobymao/sqlglot

e https://www.sqlfluff.com/

* https://github.com/Montreal-Analytics/dbt-gloss

¢ Teamstruktur: dbt-labs/dbt-core#5244 community endorsement possible

 A/B 1b|ue/green) deployments for data https://blog.montrealanalytics.com/blue-green-deployment-with-dbt-and-snowflake-
922165801 |

* documentation https://blog.montrealanalytics.com/building-sustainable-dbt-project-documentation-8def88caé67c3

* Enterprise transformation https://www.getdbt.com/analytics-engineering/case-for-elt-workflow/

* Single Source of Truth for metrics https://www.databricks.com/de/dataaisummit/session/democratizing-metrics-airbnb

* DBT + Dagster Demo https://www.youtube.com/watch?v=|HCDgRbWWq0



https://github.com/dbt-labs/dbt-project-evaluator
https://github.com/offbi/pre-commit-dbt
https://montrealanalytics.notion.site/Coalesce-Workshop-Guide-6382db82046f41599e9ec39afb035bdb
https://montrealanalytics.notion.site/Coalesce-Workshop-Guide-6382db82046f41599e9ec39afb035bdb
https://www.youtube.com/watch?v=L6ixHejZX5A&list=PL0QYlrC86xQlj9UDGiEwhXQuSjuSyPJHl&index=42
https://github.com/tobymao/sqlglot
https://www.sqlfluff.com/
https://github.com/Montreal-Analytics/dbt-gloss
https://github.com/dbt-labs/dbt-core/discussions/5244
https://blog.montrealanalytics.com/blue-green-deployment-with-dbt-and-snowflake-922f1c658011
https://blog.montrealanalytics.com/blue-green-deployment-with-dbt-and-snowflake-922f1c658011
https://blog.montrealanalytics.com/building-sustainable-dbt-project-documentation-8def88ca67c3
https://www.getdbt.com/analytics-engineering/case-for-elt-workflow/
https://www.databricks.com/de/dataaisummit/session/democratizing-metrics-airbnb
https://www.youtube.com/watch?v=JHCDgRbWWq0

