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Asset-Based Data 
Orchestration



Data practitioners 
build and maintain 

data pipelines



What’s a data pipeline?
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Data pipelines span entire organizations

App DB

CRM

Marketing 
Analytics

Core Entities
Recommender 

System

Third Party

Product Analytics



Automatically 
updating data assets



Why update a data asset?

● Inputs have changed



Changing inputs

Changing constantly

New partition every day



Why update a data asset?

● Inputs have changed
● Code has changed



Code changes

Updated business 
logic



Why update a data asset?

● Inputs have changed
● Code has changed
● Fresh data is needed



Fresh data is needed

By 9 am daily, for exec meeting

As soon as new data 
arrives



Automatically updating 
data assets: how?



The status quo: workflow engines
● DAG of tasks
● Run the DAG every hour/day/whatever



Workflow engines: not actually the best way to schedule  
data pipelines?

● Forces running in lockstep
○ Caught between doing redundant work and stale data

● Code management
○ What DAG should this new data asset be a part of?
○ Monolithic DAG objects

● Alerts when tasks fail vs. when data is late



A different way:
Asset-based orchestration



Goals of asset-based orchestration
● Outcomes

○ Make data ready on time
○ Avoid redundant work

● Express scheduling in terms of the data assets
○ When does source data change?
○ How fresh do data assets need to be?

● Understand scheduling decisions





Building a pipeline
aka defining some data assets







Asset-based 
orchestration in 
Dagster



Auto-materialize policies



The root of the graph

???



Source assets

source asset





What about code changes?



Lazy auto-materialization

Downstream assetUpstream asset



Freshness policies
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Common scenario:
different freshness requirements, same upstream data
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fraud_modelHourly Daily
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Asset-based orchestration: observability



To sum up…
● Data pipeline = graph of data assets connected by computations
● Workflows are not an adequate scheduling abstraction
● Asset-based orchestration

○ Express intentions more clearly
○ Avoid redundant computations
○ Debug scheduling decisions
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