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PromQL

A query is built up from:

● Selectors: http_requests_total{status="200"}.

● Functions: abs, rate.

● Aggregations: sum by (status).

● Operators: >, +.



PromQL Example

rate(http_requests_total[5m]) > 0



Abstract Syntax Tree

rate(http_requests_total[5m]) > 0



There. Is. No. 
Query. Planner.



Overall flow You are 
here



Overall flow

You are 
here



Example data
ID Series

13 http_requests_total{method="GET",status="200"}

42 http_requests_total{method="GET",status="404"}

23 http_requests_total{method="PUT",status="200"}

21 http_requests_total{method="PUT",status="404"}

73 http_requests_total{method="PUT",status="500"}



Index the label names
ID Series

13 http_requests_total{method="GET",status="200"}

42 http_requests_total{method="GET",status="404"}

23 http_requests_total{method="PUT",status="200"}

21 http_requests_total{method="PUT",status="404"}

73 http_requests_total{method="PUT",status="500"}



Index the label values
ID Series

13 http_requests_total{method="GET",status="200"}

42 http_requests_total{method="GET",status="404"}

23 http_requests_total{method="PUT",status="200"}

21 http_requests_total{method="PUT",status="404"}

73 http_requests_total{method="PUT",status="500"}



Index the series
ID Series

13 http_requests_total{method="GET",status="200"}

42 http_requests_total{method="GET",status="404"}

23 http_requests_total{method="PUT",status="200"}

21 http_requests_total{method="PUT",status="404"}

73 http_requests_total{method="PUT",status="500"}



Index series name
ID Series

13 http_requests_total{method="GET",status="200"}

42 http_requests_total{method="GET",status="404"}

23 http_requests_total{method="PUT",status="200"}

21 http_requests_total{method="PUT",status="404"}

73 http_requests_total{method="PUT",status="500"}
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Selectors



Selector Example

http_requests_total{status="200"}

{__name__="http_requests_total",status="200"}



Instant vs Range Query



Range Query



Instant Query
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Functions



Calling a function with an instant vector



Calling a function with a range vector



Range query over a range vector



Range Query



Instant Query with Range



Use an Instant 
Query (with range) 
to see underlying 

data points



Range query over a range vector



Aggregations



Aggregations: sum

sum by (status) (rate(http_requests_total[5m]))



Aggregations: sum

sum by (status) (rate(http_requests_total[5m]))

{method="GET",status="200"}

{method="GET",status="404"}

{method="PUT",status="200"}

{method="PUT",status="404"}

{method="PUT",status="500"}

{status="200"}

{status="404"}

{status="500"}



Aggregations: topk

topk(2, http_requests_total)

http_requests_total{method="GET",status="200"} 210

http_requests_total{method="GET",status="404"} 41

http_requests_total{method="PUT",status="200"} 3045

http_requests_total{method="PUT",status="404"} 462

http_requests_total{method="PUT",status="500"} 41

21041

210

210

3045

462

3045



Aggregations: count_values

count_values("count",http_requests_total)

http_requests_total{method="GET",status="200"} 210

http_requests_total{method="GET",status="404"} 41

http_requests_total{method="PUT",status="200"} 3045

http_requests_total{method="PUT",status="404"} 462

http_requests_total{method="PUT",status="500"} 41

{count="210"} 1

{count="41"} 2

{count="3045"} 1

{count="462"} 1



Operators



Operators - matching all labels

mem_total_mb - mem_free_mb

mem_total_mb{host="a1"} 1024

mem_total_mb{host="a2"} 1024

mem_total_mb{host="b3"} 2048

mem_free_mb{host="a1"} 640

mem_free_mb{host="a2"} 0

mem_free_mb{host="b3"} 80

{host="a1"} 384

{host="a2"} 1024

{host="b3"} 1968



Operators - 'info' series

disk_mb * on (host) group_left(team) host_info

disk_mb{host="a1",disk="x"} 1024

disk_mb{host="a1",disk="y"} 1024

disk_mb{host="b3",disk="x"} 2048

host_info{host="a1",team="a"} 1

host_info{host="a2",team="a"} 1

host_info{host="b3",team="b"} 1



Operator matching via 'signatures'

disk_mb * on (host) group_left(team) host_info

       {host="a1"} 1024

       {host="a1"} 1024

       {host="b3"} 2048

         {host="a1"} 1

         {host="a2"} 1

         {host="b3"} 1



Operators - 'info' series

disk_mb * on (host) group_left(team) host_info

disk_mb{host="a1",disk="x"} 1024

disk_mb{host="a1",disk="y"} 1024

disk_mb{host="b3",disk="x"} 2048

host_info{host="a1",team="a"} 1

host_info{host="a2",team="a"} 1

host_info{host="b3",team="b"} 1

{disk="x",host="a1",team="a"} 1024

{disk="y",host="a1",team="a"} 1024

{disk="x",host="b3",team="b"} 2048



Overall flow You are 
here



Final results

{disk="x",host="a1",team="a"} 1024 906 878

{disk="y",host="a1",team="a"} 1024 1102 1184

{disk="x",host="b3",team="b"} 2048 2048 200



{disk="x",host="a1",team="a"} 1024 906 878

{disk="x",host="b3",team="b"} 2048 2048 200

{disk="y",host="a1",team="a"} 1024 1102 1184

Final results, sorted





Thank you

@bboreham



How do we find 
out what the 

PromQL Engine
is doing?



Distributed Tracing
sum by(job, mode) (rate(node_cpu_seconds_total[1m]))
 / on(job) group_left sum by(job)(rate(node_cpu_seconds_total[1m]))



Profile



Code scale

    3660 promql/engine.go

    1869 promql/functions.go

     464 promql/quantile.go

     535 promql/value.go

     993 promql/parser/parser.y

    1046 promql/parser/parse.go

    1071 promql/parser/lex.go

   14992 total

    3480 promql/engine_test.go

    4497 promql/parser/parse_test.go

    1469 promql/promqltest/test.go

     489 promql/operators.test

     510 promql/histograms.test

     574 promql/aggregators.test

     970 promql/native_histograms.test

    1236 promql/functions.test

   17015 total



There are other PromQL Engines

In Thanos

In Mimir

Maybe other projects

But I am going to talk about OG Prometheus



Big picture again

Apps

Scraping

Exporters

Queries

Rules



PromLens



PromLens


