
Prometheus Query







Prometheus provides a functional expression language 
called PromQL

• Provides built in operators and functions
• Vector-based calculation like Excel
• Expressions over time-series vectors
• PromQL is read-only
• Example:



Resolution
• A range query's query step(aka Resolution) is completely 

independent from any range durations specified in the PromQL
expression it evaluates. 

• If you have 'rate(http_requests_total[5m])', you can evaluate this at a 
query step(aka Resolution) of 15 seconds and Prometheus doesn't 
care either way. 

• What happens is that every 15 seconds, you look back 5 minutes and 
take the rate between then and now.



Resolution of the graph

• The resolution there is the resolution of the graph, which is 
automatically determined by the width of the graph and the time 
period it covers. It bears no relation to the scrape interval.

• If you want to make it lower, either zoom out or set it manually in the 
res textbox.



Operators
Prometheus supports many binary and aggregation operators.

Binary operators
• Arithmetic binary operators
• Comparison binary operators
• Logical/set binary operators
Vector matching
• One-to-one vector matches
• Many-to-one and one-to-many vector matches
Aggregation operators
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Functions
abs()
absent()
absent_over_time()
ceil()
changes()
clamp_max()
clamp_min()
day_of_month()
day_of_week()
days_in_month()
delta()
deriv()
exp()
floor()
histogram_quantile()

holt_winters()
hour()
idelta()
increase()
irate()
label_join()
label_replace()
ln()
log2()
log10()
minute()
month()
predict_linear()
rate()
resets()

round()
scalar()
sort()
sort_desc()
sqrt()
time()
timestamp()
vector()
year()
<aggregation>_over_tim
e()















String literals
Strings may be specified as literals in single quotes, double quotes or backticks.

In single or double quotes a backslash begins an escape sequence, which may be followed by a, b, f, n, r, t, v or \. 



Float literals
Scalar float values can be literally written as numbers of the form [-](digits)[.(digits)].



An expression or sub-expression can evaluate to one of four 
types
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Instant vector Selectors
Example
promhttp_http_requests_total
promhttp_http_requests_total{job="prometheus",group="canary"}
promhttp_http_requests_total{environment=~"staging|testing|development",method!="GET"}
promhttp_http_requests_total{job=~".*"} # Bad!
promhttp_http_requests_total{job=~".+"} # Good!
promhttp_http_requests_total{job=~".*",method="get"} # Good!

# Label matchers can also be applied to metric names by matching against the internal __name__ label.
http_requests_total is equivalent to {__name__="http_requests_total"}
{__name__=~"job:.*"}



Range Vector Selectors
Range vector literals work like instant vector literals, except that they select a range of samples back from the 
current instant. Syntactically, a range duration is appended in square brackets ([]) at the end of a vector 
selector to specify how far back in time values should be fetched for each resulting range vector element.

Example
promhttp_http_requests_total[5m]
promhttp_http_requests_total{job="prometheus",group="canary"}[2h]
promhttp_http_requests_total{environment=~"staging|testing|development",method!="GET"}[60m]
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Offset modifier
The offset modifier allows changing the time offset for individual instant and range vectors in a query.

The following expression returns the value of prometheus_http_requests_total the current query 
evaluation time:
prometheus_http_requests_total

The following expression returns the value of http_requests_total 5 minutes in the past relative to the 
current query evaluation time:
prometheus_http_requests_total offset 5m

You can use offset to change the time for Instant and Range Vectors. This can be helpful for comparing 
current usage to past usage when determining the conditions of an alert.
sum(rate(prometheus_http_requests_total[5m] offset 5m))



Offset modifier



Subquery
Subquery allows you to run an instant query for a given range and resolution. The result of a 

subquery is a range vector.
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1. https://www.devopsschool.com/blog/prometheus-promql-example-query-node-exporter/

2. https://www.devopsschool.com/blog/prometheus-promql-example-query/

3. https://www.devopsschool.com/blog/prometheus-promql-example-query-monitoring-kubernetes/

Demo
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