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This is not a Howto.
Visit https://prometheus.io/docs/practices/histograms/ instead…



The Past
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The Present



The Present
Part 1: What works really well



“What percentage of requests 
in the last hour got a 
response in 100ms or less?”

By Apdex - Apdex Web site, Fair use, 
https://en.wikipedia.org/w/index.php?curid=8994240

“How many HTTP responses 
larger than 4kiB were served 
on 2019-11-03 between 02:30 
and 02:45?”

Mathematically correct aggregation.

High frequency sampling feasible.
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The Present
Part 2: An incomplete list of problems



histogram_quantile(0.99, sum(rate(rpc_duration_seconds_bucket[5m])) by (le))



histogram_quantile(0.99, sum(rate(rpc_duration_seconds_bucket[5m])) by (le))

● Accuracy depends on bucket layout.
● Bucketing scheme must be compatible…

○ …across the aggregated metrics.
○ …across the range of the rate calculation.

● Lack of ingestion isolation can wreak havoc.



httpRequests = prometheus.NewCounterVec(
prometheus.CounterOpts{

Name:       "http_requests_total",
Help:       "HTTP requests partitioned by status code.",

},
[]string{"status"},

)

httpRequestDurations = prometheus.NewHistogram(prometheus.HistogramOpts{
Name:    "http_durations_seconds",
Help:    "HTTP latency distribution.",
Buckets: []float64{.005, .01, .025, .05, .1, .25, .5, 1, 2.5, 5, 10},

})



The Future



The Future
Option 0: Fix isolation.





The Future
Option 1: Do nothing.



Instrument first,
ask questions later.



The Future
Option 2: Make buckets a bit cheaper.



Option 2a: Change exposition format
# HELP rpc_durations_histogram_seconds RPC latency distributions.
# TYPE rpc_durations_histogram_seconds histogram
rpc_durations_histogram_seconds_bucket{le="-0.00099"} 0
rpc_durations_histogram_seconds_bucket{le="-0.00089"} 0
rpc_durations_histogram_seconds_bucket{le="-0.0007899999999999999"} 0
rpc_durations_histogram_seconds_bucket{le="-0.0006899999999999999"} 2
rpc_durations_histogram_seconds_bucket{le="-0.0005899999999999998"} 13
rpc_durations_histogram_seconds_bucket{le="-0.0004899999999999998"} 43
rpc_durations_histogram_seconds_bucket{le="-0.0003899999999999998"} 186
rpc_durations_histogram_seconds_bucket{le="-0.0002899999999999998"} 554
rpc_durations_histogram_seconds_bucket{le="-0.0001899999999999998"} 1305
rpc_durations_histogram_seconds_bucket{le="-8.999999999999979e-05"} 2437
rpc_durations_histogram_seconds_bucket{le="1.0000000000000216e-05"} 3893
rpc_durations_histogram_seconds_bucket{le="0.00011000000000000022"} 5383
rpc_durations_histogram_seconds_bucket{le="0.00021000000000000023"} 6572
rpc_durations_histogram_seconds_bucket{le="0.0003100000000000002"} 7321
rpc_durations_histogram_seconds_bucket{le="0.0004100000000000002"} 7701
rpc_durations_histogram_seconds_bucket{le="0.0005100000000000003"} 7842
rpc_durations_histogram_seconds_bucket{le="0.0006100000000000003"} 7880
rpc_durations_histogram_seconds_bucket{le="0.0007100000000000003"} 7897
rpc_durations_histogram_seconds_bucket{le="0.0008100000000000004"} 7897
rpc_durations_histogram_seconds_bucket{le="0.0009100000000000004"} 7897
rpc_durations_histogram_seconds_bucket{le="+Inf"} 7897
rpc_durations_histogram_seconds_sum 0.10043870352301096
rpc_durations_histogram_seconds_count 7897

plaintext 1676 bytes

gzip’d 313 bytes

protobuf 357 bytes

protobuf gzip’d 342 bytes



# HELP rpc_durations_histogram_seconds RPC latency distributions.
# TYPE rpc_durations_histogram_seconds histogram
rpc_durations_histogram_seconds {-0.00099:0, -0.00089:0, -0.0007899999999999999:0, -0.0006899999999999999:2, 
-0.0005899999999999998:13, -0.0004899999999999998:43, -0.0003899999999999998:186, -0.0002899999999999998:554, 
-0.0001899999999999998:1305, -8.999999999999979e-05:2437, 1.0000000000000216e-05:3893, 0.00011000000000000022:5383, 
0.00021000000000000023:6572, 0.0003100000000000002:7321, 0.0004100000000000002:7701, 0.0005100000000000003:7842, 
0.0006100000000000003:7880, 0.0007100000000000003:7897, 0.0008100000000000004:7897, 0.0009100000000000004:7897, 
0.10043870352301096, 7897}



Option 2b: Change TSDB



The Future
Option 3: Make buckets a lot cheaper.



HdrHistogram: http://hdrhistogram.org

Circonus’s Circllhist: https://github.com/circonus-labs/libcircllhist/ 

Datadog’s DDSketch: https://arxiv.org/abs/1908.10693 

http://hdrhistogram.org
https://github.com/circonus-labs/libcircllhist/
https://arxiv.org/abs/1908.10693
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Histogram by DanielPenfield - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=9401898
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The Future
Option 4: Some kind of digest or sketch…
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1. Option 3: Master sparseness somehow.

2. Option 2: Make buckets a bit cheaper.

3. Option 4: Digests/Sketches.

4. Option 1: Do nothing.



https://github.com/beorn7/talks 

beorn@grafana.com

.

https://github.com/beorn7/talks

