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We built our own database for our observability platform 
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There’s an impedance mismatch 
when we handle attributes



Existing solution: store attributes as a 
stringified JSON column



We can’t push the attributes filter down

We need to decode the entire JSON value just to evaluate one key



New datatype: Variant

“A better JSON data for OLAP workloads”



From alamb’s slides



We want to use Variant because it has 
better read/write performance

Variant data can be generalized to 
Struct data

We need to teach Datafusion how to read 
Struct data efficiently 



What are struct columns?



Same data, two perspectives
How struct fields are represented

Arrow  /  logical view

attributes : struct

{ user_id: "u1", request_id: "r1",

    http: { method: "GET",  status: 200 } }

{ user_id: "u2", request_id: "r2",

    http: { method: "POST", status: 201 } }

{ user_id: "u3", request_id: "r3",

    http: { method: "GET",  status: 404 } }

→

Parquet  /  physical layout  —  one column per leaf
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The struct "attributes" never touches disk. Only the four leaves do.



Only leaves have physical storage

attributes: struct          ← branch, no physical column
├── user_id:    string      ← leaf  → physical col 0
├── request_id: string      ← leaf  → physical col 1
└── http: struct            ← branch
    ├── method:      string ← leaf  → physical col 2
    └── status_code: int    ← leaf  → physical col 3

•  Structs reconstructed at read time via repetition + definition levels

•  Stats (min/max), dictionaries, page indices all live per-leaf



Teaching the pushdown checker about struct fields



Teaching the pushdown checker about struct fields



Teaching the pushdown checker about struct fields



parquet_struct_projection bench,  c4a-highmem-16,  PR #20925

Single-field projection from a struct |  branch vs. main

shape bench main branch speedup

Wide struct (5 leaves) select_small_field 8.2 ms 419 µs 19.5×

Wide struct sum_small_field 8.2 ms 638 µs 12.8×

Wide struct select_one_string_field 8.3 ms 671 µs 12.3×

Nested struct select_extra_string 3.4 ms 685 µs 4.9×

Nested struct sum_inner_small_field 1.16 ms 662 µs 1.75×

Narrow struct (2 leaves) select_small_field 654 µs 422 µs 1.55×

Wide struct select_all 9.5 ms 10.0 ms ≈1×

Speedup scales with what gets skipped. select_all unchanged. nothing to skip, nothing to win.

Teaching the pushdown checker about struct fields
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