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Goal 
●​ Ensure https://github.com/prometheus/prometheus/pull/18062 is safe for default prod Prometheus (no 

st-storage flag) 

Painpoint: WAL Watcher 
Current alloc/s diff is because we re-alloc RefSample slices a lot and RefSample is 8B larger. 
 

 

Benchmark: Prombench Segments (noST, v1 records, RefSampleV1) 
 

Taken from prombench https://github.com/prometheus/prometheus/pull/18062 (st-storage = false) 
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Shell

None

None

NS="prombench-18062" 
POD="prometheus-test-main-7db67bc7cb-ddvb9" 
kubectl cp -n ${NS} ${POD}:wal/00000916 \ 

${SCRIPT_DIR}/testdata/main00000916 -c prometheus 
​
POD="prometheus-test-pr-18062-89c9cd459-gxn8t" 
kubectl cp -n ${NS} ${POD}:/prometheus/wal/00000916 \ 

${SCRIPT_DIR}/testdata/pr18062-00000916 -c prometheus 

 
Segment Stats 
 

=== RUN   TestInspect 
------- ../../../test-infra/x.bwplotka/testdata/main/00000916 ----- 
SegmentSize: 134217728 
seriesStores: 0 (data: 0) 
metadataStores: 0 (data: 0) 
sampleAppends: 49754 (data: 23323992) 
exemplarAppends: 0 (data: 0)Tha 
histogramAppends: 0 (data: 0) 
floatHistogramsAppends: 0 (data: 0) 
activeSeries from segment: 0, activeSeries calculated: 1176282, samplesPerRef: 
19.828571720046725 
time gap 2026-03-05 08:49:19.747 +0000 UTC - 2026-03-05 08:54:41.131 +0000 UTC 5m21.384s 
EmptyRecordsCount: 0, SampleDecodeSizeMax: 67093, SampleDecodeSizeMin: 5046, 
SampleDecodeSizeSum: 256327800, SampleDecodeCount: 49754, SamplesCount: 23323992, 
AvgSizePerRecord: 5151.903365, AvgSamplesPerRecord: 468.786268 
------- ../../../test-infra/x.bwplotka/testdata/pr18062/00000916 ----- 
SegmentSize: 134217728 
seriesStores: 0 (data: 0) 
metadataStores: 0 (data: 0) 
sampleAppends: 50011 (data: 23447393) 
exemplarAppends: 0 (data: 0) 
histogramAppends: 0 (data: 0) 
floatHistogramsAppends: 0 (data: 0) 
activeSeries from segment: 0, activeSeries calculated: 1176282, samplesPerRef: 
19.933479386745695 
time gap 2026-03-05 09:45:43.666 +0000 UTC - 2026-03-05 09:50:51.316 +0000 UTC 5m7.65s 
EmptyRecordsCount: 0, SampleDecodeSizeMax: 67334, SampleDecodeSizeMin: 5046, 
SampleDecodeSizeSum: 257598539, SampleDecodeCount: 50011, SamplesCount: 23447393, 
AvgSizePerRecord: 5150.837596, AvgSamplesPerRecord: 468.844714 
--- PASS: TestInspect (3.61s) 
 
 

 

Reading full segment  (BenchmarkWatcher_ReadSegment) 

goos: darwin 
goarch: arm64 

https://github.com/prometheus/prometheus/blob/1e2257346f27e52896ab81d854eab55941ab91cb/tsdb/wlog/watcher_test.go#L520


pkg: github.com/prometheus/prometheus/tsdb/wlog 
cpu: Apple M4 Pro 
                                                                        │    main     │ 
                                                                        │   sec/op    │ 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=one-go-2         291.2m ± 4% 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=per-scrape-2     321.2m ± 3% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=one-go-2       291.7m ± 3% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=per-scrape-2   323.1m ± 6% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=one-go-2       329.7m ± 2% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=per-scrape-2   336.4m ± 1% 
geomean                                                                   315.0m 
 
                                                                        │     main     │ 
                                                                        │ readBytes/op │ 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=one-go-2          134.2M ± 0% 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=per-scrape-2      134.2M ± 0% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=one-go-2        134.2M ± 0% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=per-scrape-2    134.2M ± 0% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=one-go-2        45.84M ± 0% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=per-scrape-2    45.84M ± 0% 
geomean                                                                    93.82M 
 
                                                                        │    main     │ 
                                                                        │  reads/op   │ 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=one-go-2          1.000 ± 0% 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=per-scrape-2     50.01k ± 0% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=one-go-2        1.000 ± 0% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=per-scrape-2   49.75k ± 0% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=one-go-2        1.000 ± 0% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=per-scrape-2   10.00k ± 0% 
geomean                                                                    170.9 
 
                                                                        │       main       │ 
                                                                        │ sampleAppends/op │ 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=one-go-2              50.01k ± 0% 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=per-scrape-2          50.01k ± 0% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=one-go-2            49.75k ± 0% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=per-scrape-2        49.75k ± 0% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=one-go-2            10.00k ± 0% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=per-scrape-2        10.00k ± 0% 
geomean                                                                        29.19k 
 
                                                                        │     main     │ 
                                                                        │     B/op     │ 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=one-go-2         1.551Mi ± 0% 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=per-scrape-2     51.94Mi ± 0% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=one-go-2       834.1Ki ± 0% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=per-scrape-2   53.29Mi ± 0% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=one-go-2       442.6Mi ± 0% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=per-scrape-2   454.4Mi ± 0% 
geomean                                                                   29.82Mi 
 
                                                                        │    main     │ 
                                                                        │  allocs/op  │ 
Watcher_ReadSegment/data=pr18062/compression=snappy/case=one-go-2          43.00 ± 2% 



Shell

None

Watcher_ReadSegment/data=pr18062/compression=snappy/case=per-scrape-2     105.1k ± 0% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=one-go-2        32.00 ± 3% 
Watcher_ReadSegment/data=main18062/compression=snappy/case=per-scrape-2   104.6k ± 0% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=one-go-2       14.00M ± 0% 
Watcher_ReadSegment/data=synth5Rec/compression=snappy/case=per-scrape-2   14.03M ± 0% 
geomean   
 

 
 

How often is the watcher re-reading? 

Growth / s  

 

NS="prombench-18062" 
POD="prometheus-test-pr-18062-89c9cd459-gxn8t" 
kubectl exec -n ${NS} ${POD} -c prometheus -- ls -l /prometheus/wal/00000926 
sleep 5s 
kubectl exec -n ${NS} ${POD} -c prometheus -- ls -l /prometheus/wal/00000926 
sleep 5s 
kubectl exec -n ${NS} ${POD} -c prometheus -- ls -l /prometheus/wal/00000926 
sleep 5s 
kubectl exec -n ${NS} ${POD} -c prometheus -- ls -l /prometheus/wal/00000926​
 
bash x.bwplotka/cp.bwplotka.sh 
-rw-r--r--    1 root     root      99470455 Mar  5 11:13 /prometheus/wal/00000926 
-rw-r--r--    1 root     root     102152938 Mar  5 11:13 /prometheus/wal/00000926 
-rw-r--r--    1 root     root     104982892 Mar  5 11:13 /prometheus/wal/00000926 
-rw-r--r--    1 root     root     107704969 Mar  5 11:13 /prometheus/wal/00000926 

 
 

func TestGrowth(t *testing.T) { 
​ sizes := [4]int{99470455, 102152938, 104982892, 107704969} 
​ fmt.Println(float64(sizes[3]-sizes[0]) / 15.0) 
​ fmt.Println(float64(sizes[1]-sizes[0]) / 5.0) 
​ fmt.Println(float64(sizes[2]-sizes[1]) / 5.0) 
​ fmt.Println(float64(sizes[3]-sizes[2]) / 5.0) 
} 
548967.6 
536496.6 
565990.8 
544415.4 

 
 
 We should expect avg 0.5MBs / second in prombench env. 
 



None

Assuming watcher is notified on every Appender commit and watcher reads 128MB in 284.4ms (0.5 MB in 
1126860ns ~= 1ms) it’s likely ~every commit triggers separate readAndHandleError  
 
main() scrape -> wal -> RW2 (BenchmarkE2EScrapeAndRemoteWriteNoChurn) confirms reads are done on 
every second commit on 1K targets: 
 

goos: darwin 
goarch: arm64 
pkg: github.com/prometheus/prometheus/cmd/prometheus 
cpu: Apple M4 Pro 
                                 │    main    │ 
                                 │   sec/op   │ 
E2EScrapeAndRemoteWriteNoChurn-4   1.013 ± 0% 
 
                                 │       main       │ 
                                 │ recv_requests/op │ 
E2EScrapeAndRemoteWriteNoChurn-4         503.5 ± 0% 
 
                                 │      main       │ 
                                 │ recv_samples/op │ 
E2EScrapeAndRemoteWriteNoChurn-4       1.000M ± 0% 
 
                                 │              main               │ 
                                 │ wal_watcher_notifications_total │ 
E2EScrapeAndRemoteWriteNoChurn-4                       1.012k ± 1% 
 
                                 │          main           │ 
                                 │ wal_watcher_reads_total │ 
E2EScrapeAndRemoteWriteNoChurn-4               645.0 ± 13% 
 
                                 │     main     │ 
                                 │     B/op     │ 
E2EScrapeAndRemoteWriteNoChurn-4   320.3Mi ± 0% 
 
                                 │    main     │ 
                                 │  allocs/op  │ 
E2EScrapeAndRemoteWriteNoChurn-4   3.028M ± 1% 
 

 

Profiles 
●​  (BenchmarkE2EScrapeAndRemoteWriteNoChurn) watcher 16% of allocs, 1% of object allocs 

https://github.com/prometheus/prometheus/blob/1e2257346f27e52896ab81d854eab55941ab91cb/cmd/prometheus/main_bench_test.go#L146
https://github.com/prometheus/prometheus/blob/1e2257346f27e52896ab81d854eab55941ab91cb/cmd/prometheus/main_bench_test.go#L146


 
●​ (BenchmarkWatcher_ReadSegment) PROD DATA 

○​  699.95MB   699.95MB           ​ ​ samples = make([]RefSample, 0, minSize) 
○​  772.15MB   772.15MB           ​ ​ ​ ​ ​ samplesToSend = 

append(samplesToSend, s) 
○​ After fix there is still something to do in snappy decode 

https://github.com/prometheus/prometheus/blob/bwplotka/wal-reuse/tsdb/wlog/watcher_test.go#L509


●​  
●​ (BenchmarkWatcher_ReadSegment) Synthetic ( 

○​ Decoding histograms is expensive on  both size but especially on objects with trillions spans. 
Optimize later 

○​ https://pprof.me/fb97345ffc70fc494e2e9ed1aaed2d7c/?profileType=profile%3Aalloc_objects%3Ac
ount%3Aspace%3Abytes 

○​  
 

https://github.com/prometheus/prometheus/blob/bwplotka/wal-reuse/tsdb/wlog/watcher_test.go#L509
https://pprof.me/fb97345ffc70fc494e2e9ed1aaed2d7c/?profileType=profile%3Aalloc_objects%3Acount%3Aspace%3Abytes
https://pprof.me/fb97345ffc70fc494e2e9ed1aaed2d7c/?profileType=profile%3Aalloc_objects%3Acount%3Aspace%3Abytes


Shell

 

Fix:  
●​ https://github.com/prometheus/prometheus/pull/18250 

Next Steps 
 
Ne 
 
 
NOTE 
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