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2,800



1,500,000,000



“We’re becoming more of a digital e-commerce 
operation, rather than a traditional 
quick-service restaurant business”



It’s estimated that 463 
exabytes  of data will be 

created each day globally.
Forbes

https://www.forbes.com/sites/alight/2020/08/31/the-fortune-500-is-wasting-thousands-of-petabytes-of-data--and-its-hurting-their-bottom-line/


Data tooling 
has exploded in 
growth.



Source:  Bessemer Venture Partners



A necessary 
complexity…



“Controlling complexity is 
the essence of computer 
programming.”

Brian Kernighan



The objective remains the same

To increase shareholders value

To better understand the world around us!

- Evidence-based decision making
- Understand patterns in our society
- Advance scientific understanding



Abstractions



xkcd.com/2347/



Types of abstractions in data engineering (1/4)

Code-level abstractions

- Utilities (CLIs) and libraries
- Design patterns (eg. factory methods)
- Domain-specific languages (DSLs)

- YAML front-end
- Configuration layer

- Web portals



Types of abstractions in data engineering (2/4)

Transformation Frameworks

- dbt
- SQLMesh

Abstracts

- Connection management
- Materialization strategies
- Lineage
- Query optimization



Types of abstractions in data engineering (3/4)

Table formats

- Apache Iceberg
- Delta Lake
- Hudi

Abstracts

- File management
- Compute engine
- Schema and partition 

management



Types of abstractions in data engineering (4/4)

Workflow Orchestrators 

- Airflow
- Dagster
- Prefect

Abstracts

Scaling, resiliency, alerting, 
lineage, and more



The benefits: productivity

Reduced cognitive load: focus on the business logic

Reduced learning curve: no need to understand underlying systems

Standardization: consistent patterns

Faster development: make use of reusable components



The benefits: organizational

Cross-team collaboration: common abstractions can be shared, 
breaking down silos

Governance and compliance: through policy checks and managed 
processes

Knowledge encapsulation: specialized knowledge becomes accessible



Some 
common 
pitfalls

Premature abstraction:

Building generic solutions before fully understand the use 
case

Over-abstraction:

Not providing enough configuration, limiting functionality *

Leakiness:

Failing to hide implementation details of underlying 
technologies

Poor documentation:

Lack of information required to use the implementation
* I’ve witnessed this one the most!



It’s our nature to build layers of abstraction.

Being aware common pitfalls and design 
patterns is important, allowing us to be 

thoughtful in our implementation.



Example 
walkthrough 
with Dagster

But this can 

apply to any 

tool!



Dagster



Dagster



Simplified code 
example



Dagster Assets



Requires understanding of…

Python concepts: Decorators, functions, sets, modules, etc

Transformation frameworks: In this case Polars

AWS: Authentication, object storage, boto3 bindings

Snowflake: Python SDK, connection details, etc



The goal : load CSV files to Snowflake



Using Dagster components



Enabled by the data platform owner…



The data platform owner can

Handle underlying implementation details

- Define level of abstraction
- Swap out underlying technologies
- Include data quality and other checks implicitly

Enforce standards (standard interfaces)

Expose common utilities cross-teams



Complexity is managed by Component authors



Complexity is managed by Component authors



A marketplace of Components (eg. dbt )

Before

After



Automatic documentation



A quick tangent



AI is the next layer of 
abstraction, and the vibe 

coders are coming…

(maybe?)



Abstractions in the world of AI

1. Well documented interfaces and abstractions are critical

2. Thoughtful information architecture improves efficiency and 

accuracy of LLMs

3. Components and self-contained modules help fight sprawl

4. Components help enable “safe spaces” for vibe coding



Summary



Summary

- The world (and data engineering) is built on abstractions
- Abstractions enable domain experts without being bogged down
- Thoughtful design is crucial to prevent leaky or limiting abstractions 
- Dagster provides the Components framework to enable data platform 

owners
- Strong information architecture prepares us for the next layer… AI



- dagster.io/slack
- docs.dagster.io

- bsky.app/profile/ colton.boo
- linkedin.com/in/ colton-padden

Come chat with me about 

abstractions & Dagster!

http://dagster.io/slack
http://docs.dagster.io
http://bsky.app/profile/colton.boo
http://linkedin.com/in/colton-padden



