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Scientific Use Case

Rood, J.E., Maartens, A., Hupalowska, A. et al. Impact of the Human Cell Atlas on medicine. Nat Med 28, 2486–2496 (2022). https://doi.org/10.1038/s41591-022-02104-7

An international collaborative consortium

 charts the cell types in the healthy body

 across time from  development
to  adulthood

(eventually) to  old age
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Computational Storage Environment

Storage hierarchy
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Computational Storage Environment

Storage hierarchy
 May become deeper
 May become wider
 Will gain more processors

 And gain more heterogeneity

We are in need of a
Computational IO Stack



15 | © SNIA. All Rights Reserved. 

Decomposable Queries
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Illustration – Query Plan

Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]
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Illustration – Storage Hierarchy Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]
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Illustration – Storage Hierarchy Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]
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Illustration – Execution (Client) Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]
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Illustration – Execution (Servers) Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]

HouseAddresses

13
0G HouseValues

13
0G

Join/Sort

260G

260G

15G

8B

Query Plan (Logical)

West East

260G

8B

Selection
(s=10%)

Projection
(s=1.5%)

Aggregate
(r=99.9%)

Scan Scan

North

South
+ 2G

1.5%



21 | © SNIA. All Rights Reserved. 

Storage 
Node 

Storage 
Node 

Storage 
Node 

Storage 
Node 

HouseValues

HouseAddresses

13
0G

13
0G

Client 

Illustration – Execution (Servers) Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]
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Illustration – Execution (Drives) Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]
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Illustration – Execution (Mixed) Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]
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Illustration –Decomposition Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]
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Illustration – Tooling Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]
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Illustration – Tooling Question: What zip code in CA has 
the highest average value of houses? 
[140M House in US; 14M in CA; 1000B/record]
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Using Substrait
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Decomposable Queries – Using Substrait

 Send query plan
to each object

 Determine “relevant”
sub-plan
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Using Apache Arrow
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 Execute Plan
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Decomposable Queries – Using Apache Arrow
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Decomposable Queries – Using Apache Arrow
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Please take a moment to rate this session. 
Your feedback is important to us.

Post-Summit, visit www.snia.org/cms-summit for additional content.

http://www.snia.org/cms-summit
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