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• More data – more analysis

• Challenges

• Tensor query processor

• Operator implementation in TQP

• Evaluation
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More data – more analysis
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Calculating on GPU

Tensor Computation Runtime (TCR)
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Calculating on GPU



• Expressivity
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WITH data_series AS (
SELECT

RANK() OVER (ORDER BY day) AS row_number,
day,
day - RANK() OVER (ORDER BY day) AS series_id

FROM user_registration )
SELECT

MIN(day) AS series_start_day,
MAX(day) AS series_end_day,
MAX(day) - MIN (day) + 1 AS series_length

FROM data_series
GROUP BY series_id
ORDER BY series_start_date

Challenges



• Expressivity

• Data representation
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Challenges



• Expressivity

• Data representation

• Performance
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Performance

DuckDB Tensor

Challenges

Performance

DuckDB Tensor



• Expressivity

• Data representation

• Performance

• Extensibility
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Challenges
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Tensor Query Processor
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Tensor Query Processor

Parsing layer

SELECT o.OrderID, c.CustomerName, o.OrderDate
FROM Orders AS o
INNER JOIN Customers AS c

ON o.CustomerID=c.CustomerID
WHERE c.Budget > 500;
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Tensor Query Processor

Optimization layer
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Tensor Query Processor

Planning layer



23.05.2023 Markus Brücklmayr 14

Tensor Query Processor

Execution layer
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Tensor Query Processor

Query execution

• Converting data into tensors

• Data movement

• Scheduling of operators



SELECT EmpName FROM Employee 
WHERE EmpId < 20 AND EmpSalary > 2000 
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Operator implementation in TQP

Filter with expressions

EmpId EmpSalary Bitmap

1 500 ✘

2 4000 ✔

3 50 ✘

4 2500 ✔

5 600 ✘

EmpId EmpSalary Bitmap

2 4000 ✔

4 2500 ✔



Evaluation
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Thanks for watching
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