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Active time series

ELASTICSEARC
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HeMHOro o cebe

HdeHuc NabangynuH

m Platform developer B komnaHum 01.tech
m PaHee pabortan:

o Ozon (NOUCKOBbIN OBUXOK)

o Yandex (YQL)

o Odnoklassniki (bigdata)
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O KoMNaHuu

m [lenaeMm peweHuna anqa Entertainment Industry ¢ 2016 roga
m PacTteM Ha 5% Kax bl MecsL,

= MAU 2M+

= DAU 200K+

m  KrnneHTbl CO BCEero Mmpa
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O MacwTabe MeTpUK

m [lo2 MNH JOKYMEHTOB B CEKYHAY Ha TpeXx knacTepax

m 100+ paTacTpumoB



O MacwTabe MeTpuK

OauvH 13 knacTepos

S

TPWUNIUOH

LOKYMEHTOB

140

B

ONCK

D1tech

25k

Wwapaos

primary &replicas
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OueM goknapg

m Hackonbko Elasticsearch rogutca ong MeTpumk?
m YcTpowcTBeo time-series data streams (TSDS)
m [lpakTnyeckme coBeTbl N0 KOHPUrypaumm

m VIcTopun ns npoaa
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TpeboBaHu4

s ODPEKTUBHO XpaHUTb METPUKM 3a 2 roaa (columnar store)
=  MacwTabuposaHue
m  OTKason4mBOCTb

m  [loCTynHOCTb
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[ToueMy Elasticsearch

= YXe XpaHunu noru n Tpemncsi

m [loggepxka columnar store

m  OnacTnyHocTb + HA (pennukaums v WapampoBaHme)
m  Opensource

m HanucaH Ha Java
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Kputepum

= OPDEKTMBHOCTb XpaHeHus (cost)
= LapanpoaHue (scaling out)

m  Pennukauna (HA)

s Downsampling (cost)

m HapexHocTb/akcnnyaTauus

Mporpecc 0%



CTtek

0Oltech
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YTo npepnaraet Elasticsearch

®PyHOaMEHT

TSDS

Time Series Data Streams

{ Time-series data ©

P~

Time-series storage

0Oltech

n
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YTo npepnaraet Elasticsearch

®yHOAMEHT ®Purun

TSDS

Time Series Data Streams

Time-series data \ O
> . 4

" [\ TsDS_

< ~—_Lucene _~

Time-series storage

01 KoMnpeccusa naHHbIX

12
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YTo npepnaraet Elasticsearch

®yHOAMEHT Purun

Time Series Data Streams

\ | —
ime-series d

Time-series data , |
g _TSDS_
/ —Lucenc

Time-series storage

01 KoMnpeccusa naHHbIX

02 $3bikn 3anpocos ESIQL, PromQL
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YTo npepnaraet Elasticsearch

OyHOaMEHT durum

Time Series Data Streams

Time-series data \ Q 03
> T

g _TSDS_

/ —Lucenc

Time-series storage

01 KoMnpeccusa naHHbIX

02 $3bikn 3anpocos ESIQL, PromQL

Downsampling (30 cekyHA - 5 MUHYT)

14



0Oltech

YTo npepnaraet Elasticsearch

®yHOAMEHT Purun

TSDS

Time Series Data Streams

\ | —

Time-series data 4 o3 Downsampling (30 cekyHA - 5 MUHYT)

>
0/'/./ &Ds/ 0. [OuHaMmnuyeckas cxeMa

g —Lucenc

Time-series storage

01 KoMnpeccusa naHHbIX

02 $3bikn 3anpocos ESIQL, PromQL
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YCTpPpOUCTBO TSDS

0Oltech
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Yto Takoe TSDS

m YpobHaamMopenb: control plane + data plane gna time-series AaHHbIX

D1tech
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TSDS insertion

1. Send to the data stream

Document

4 2 TSDS
@timestamp  10:42 .
fiost S0l —>[ metrics-payments
latency_ms 12

\- Y,

D1tech
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TSDS insertion

2. Select index by timestamp

Document

f @timestamp  10:42
host pay-01
latency_ms 12

-

TSDS

—>[ metrics-payments

@timestamp
Backing indices
[ ! ]
Index 1 Index 2 Index 3

[09:00, 10:00)

[10:00, 11:00)

[11:00, 12:00)

D1tech
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TSDS insertion

3. Write to a shard by dimensions

Document

] @timestamp  10:42
host pay-01

j latency_ms 12

TSDS
—>[ metrics-payments ]
@timestamp
Backing indices
_ ! N ¥ = v e
Index 1 Index 2 Index 3
[09:00, 10:00) [10:00, 11:00) [11:00, 12:00)

)]

\

P

host: pay-01
¥

(Sh s ] [ Shard 1
ar @
J

[ Shard 0} Fhard IT
N\ J

D1tech
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Control plane TSDS

Data lifecycle
Time Series Data Streams (TSDS)
( ) ' ) e )
rollover downsampling delete / archive
/\ R
\§ 4 \ J & J

A4

Timeline



Data plane TSDS

m Data plane: Lucene + cneumnannampoBaHHble TSDB encodings/codecs

m [laHHble xpaHATCcA B columnar store

Oltech
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[lpoBepPUM KaK XpaHATCHA AaHHbIe

» Persisted value bytes counted once per field

v Physical (compressed) bytes by Lucene type

CATEGORY PHYSICAL BYTES FIELD-ATTRIBUTED SHARED / RESIDUAL FILE PARTS COMMIT SHARE

Inverted index 4.84 MiB (57,507,08 54.84 MiB (57,506,608 B)

Stored fields

Doc values

Bloom filter 4 MiB (4,194,51 4 MiB (4,194,304 B)

Field infos

Segment metadata

Commit metadata 4358

Other/shared 47.35 MiB (49,645,422 B) 47.35 MiB (49,645,422 B)

Latest commit total 2.21 GiB (2,375,201,145 B) 1.96 GiB (2,106,459,133 B) 256.29 MiB (268,742,012 B) 100.00%




OPPEKTUBHOCTb XpaHEeHUS

0Oltech
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CxaTtune gaHHbIX

HacKonbKo XopoLo paboTaeT KOMMNPEeCCUA AaHHbIX?

D1tech
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CxaTtune gaHHbIX

Kakue paHHble y Hac

m TeKkCToBble aTPUBYTbI: CTPOKM

MeTpuku: long, double

B 0OKYyMeHTEe 06bIYHO MOXET BbiTb 20-40 noner (aTpnbyTbl U METPUKN)

Oltech
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"@timestamp™: "2026-10-07T18:30:00.000+03:00",
"_metric_names_hash": "51fe2ad455579324",
"attributes.area”: "nonheap”,

"attributes.id": "CodeHeap 'non-nmethods™,
"attributes.instrumentation_source”: "jvm®,
"data_stream.namespace”: "platform",
"data_stream.type”: "metrics’,
"labels.host_group”: “balancer_sa_stage",
“labels.service_namespace”: “platform”,

“"metrics.jvm.memory.committed”: 2555904,

“service.environment”: "staging’,
"service.language.name”: "java’

“service.name”: "one-Ib-agent”

Oltech
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CxaTtune gaHHbIX
Bepcuna 9.3.0

D1tech
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CxaTtune gaHHbIX
Bepcuna 9.5.0

D1tech
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C)xaTune aaHHbIX
Bepcuna 9.5.0

m  Ybpanu cnyxebHble nong _id, _seqg._no

YnyJdiwmnu KoMnpeccuio

Oltech
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Delta encoding .

Values (on disk)

Delta

Fixed-size block

Series A
[ 1000 1001 1002 1003 ]
[ - +1 +1 +1 J
1000 1001 1002 1003
- +1 +1 +1

1 bit/delta



Delta encoding

Values (on disk)

Delta

Fixed-size block
(spans boundary)

Series A Series B
< > | < >
|
l 1000 1001 1002 1003 j:[ 5000 5001 5002 5003 ]
&
Series boundary
[ = +1 1 o ] [ +3997 A 1 +1 ]
1000 1001 1002 1003 5000 5001 5002 5003
- +1 +1 +1 +3997 +1 +1 +1
= J
12 bits/delta Large jump

s Poor

,/ compression



H Series A Series B
Delta encoding . . o .
1
Values (on disk) [ 1000 1001 1002 1003 ] , [ 5000 5001 5002 5003 ]
A,
Series boundary
Delta [ = +1 +1 +1 ] [ +3997 +1 +1 +1 ]
Fixed-size block 1000 1001 1002 1003 5000 5001 5002 5003
(spans boundary) = +1 +1 +1 +3997 +1 +1 +1
. ———
12 bltS/delta Large jump
o o Series A Series B
Wlth SpIItDelta < > >
1
Values (on disk) F 1000 1001 1002 1003 ]A( 5000 5001 5002 5003 ]
Seriesboundary -~ T
Delta [ - + # 4 ] | - | = [ a | o a |
SplitD elta blocks 1000 1001 1002 1003 5000 5001 5002 5003
(respect boundaries) - +1 +1 +1 - +1 +1 +1

1 bit/delta

1 bit/delta

-

U
’

Poor
compression

5000 stored
in metadata

_____________________

Excellent
compression



H Series A Series B
Delta encoding . o "
|
Values (on disk) [ 1000 1001 1002 1003 ],[ 5000 5001 5002 5003 ]
a4
Series boundary
Delta [ = +1 +1 +1 ] [ +3997 +1 +1 +1 J
Fixed-size block 1000 | 1001 1002 | 1003 5000 5001 5002 5003 - "’X \ Poor
(spans boundary) = +1 +1 +1 +3997 +1 +1 +1 7>, compression
- —
12 bits/delta Large jump
o o Series A Series B
With SplitDelta . 9 g s .
i 5000 stored !
. 1000 1001 1002 1003 ] : 5000 5001 5002 5003 ] A H
values (On dlSk) [ A 4 in metadata
Series boundary W e koo st i
Delta [ - +1 | +1 +1 ] [ - | +1 l +1 +1 ]
SplitDeIta blocks 1000 1001 1002 1003 5000 5001 5002 5003 9 \/\ Excellent
(respect boundaries) - +1 +1 +1 - +1 +1 +1 ~_.' compression

1 bit/delta

1 bit/delta

Timestamp reduction

16 bits per value -> 4 bits per value

&



CxaTtune gaHHbIX

YTO c)XMMaeTcs He Tak xopolLlo?

Yucna c nnasatoLlen Toukon (ALP He Bcerga cnacaeT)

TYPE CODEC / MODEL ENCODING

VALUES

Oltech

BITS/VALUE

metrics.in_app_performance_sum sorted numeric ES95 TSDB

ALP Adaptive Lossless Floating-Point Compression

35



CxaTtune gaHHbIX

YTO c)XMMaeTcs He Tak xopolLlo?

Floating-point c HeogHOPOAHOU TOYHOCTbIO

0.008 0.103

- -

3 3HaKa 3 3Haka 8 3HakoB

3 3Haka

0.00000064 ] N 1.363

32.011

3 3Haka

D1tech
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CxaTtune gaHHbIX

YTO c)XMMaeTcs He Tak xopolLlo?

g CnyuaiHble Lenbie yncna & HenpenckasyemocTb
/13 lUIMPOKOro AnanasoHOB 3HaYEeHNN 3HayeHnsa NocneaoBaTeNbHOCTM MPaKTUYECKH
random: @ . 2%4 — 1 HEeBO3MOXHO NpeackasaTb Un
annpoKCMMMPOBaTb

, Bbicokui pasbpoc

Bonblune 1 XxaOTUYHbIE AeNbThl MEXaY
COCEeaHNUMM 3HAaYEHNAMN UCKTKOYAIOT
apdekTMBHbIN delta-encoding

37



Kputepum

m  OPPEKTUBHOCTb XpaHeHus (cost) v/
s LapanposaHue (scaling out)

m  Pennukauma (HA)

s Downsampling (cost)

m HapexHocTb/akcnnyaTauus

MNporpecc 20%

D1tech
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OpraHunsauma JaHHbIX

0Oltech
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OpraHu3auua JaHHbIX

. OPPekTNBHOE UTEeHME OaHHbIX

=  MacwTabuposaHue

Oltech
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7

Data stream

metrics-otelcol.v1-devops.prod

e

Index 1

=3

\

e

.

~\

Index 2

e

S

r

.

Index 3

Shards

J

Each index: 1-N shards




OpraHu3auua JaHHbIX

[1Be He3aBUCHMbIe 3a0auun

01- JIOrMYECKAHA OPTAHU3ALINA

pynnupoBKa METPUK MO
aaTacTpuMam

nenapTameHT SCope.name

D1tech

02 - PUSNYECKAA OPTAHN3ALINA

KoHpurypauma wapanos

Ot

1-5 primary shards

CHauana pexeM AaHHble Nornyecku, NoToM noabvpaemM GU3nNYeckyto packnaaky.

42



3ayeM rpynnmpoBaTb METPUKM

APPeKTUBHOE UTEHUE AAaHHbIX

BE3 PYMMNUPOBKU

L]
L]
L]
L]

]

FROM metrics-otelcol*

C rPYMMUPOBKON

devops.prod

»

payments.prod

platform.prod

FROM metrics-otelcol*devops.prod*

D1tech
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[pynnmMpoBKa METPUK

m  CyXaeM NpoCcTpaHCTBO Nnouncka
O  FROM metrics-otelcol*devops.prod*

m  OrpaHuyMBaeM 4Yncno Nonen B CxeMe 0O4HOro fJatacTpuma

Oltech
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[1Be cTpaTernm rpynnupoBKu

01 02
Mo npenapTaMeHTam Mo scope.name
ownership / ACL / quotas platform metrics
DeVOpS — data stream [ GRPC ] [ VM ] [ HTTP ]
Payments — data stream
Platform — data stream
MeTpMKl/I cepBnCcoB O4HOIo BnagersnbLa OpnmHakoBble I‘I!'IaTCDOpMeHHbIe METPUKN
nexaT KOMMakKTHO 1 ynpaBidatoTCA BMECTE. co6mpaeM BMeCTe HE3aBNCUMO OT BraaerblLia.
department - Ha «KTO BnageeT?» scope.name - Ha «4TO 3TO 3a KITacC METPUK?»

45
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[ pynnnpoBKa rno genaprtaMeHTam

BusHecoBble MEeTPUKU NoKannyem B OTaesibHOM flataCTpume

CDP service-a service-b

- metrics-otelcol.v1-cdp.prod

service-c

Payments service-d service-e

- metrics-otelcol.v1-payments.prod

Platform service-f service-g

> metrics-otelcol.vl-platform.prod

service-h

YTO NOJTYHAEM

01

02

03

KoMnakTHada NoKanbHOCTb

METPUKKN CEPBNCOB OAHOI0o BnagersblLia fiexaT BMeCcTe

NMpaBa pocTtyna

ACL MOXHO BbllaBaTb Ha data stream / pattern

OrpaHuyeHus

KBOTbI U lifecycle npolue 3agaBath Ha rpynny

46
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[ pynnupoBKa no scope.name

[MnaTpopMeHHbIE METPUKM peXEM NornepeKk oprcTpyKTypbl
3AYEM

Marketing Mouck
\ 3anpoc vaeT cpasy B AaTacTpuM
Payments N scope.name = C HY>XHbIM KNaCCOM MEeTPUK
grpc
L bl
CDP " Oaw6opa

_ ofHu 1 Te xe platform metrics
metrics-otelcol.v1-grpc.prod BUOHbI LIEMMKOM M0 BCEM

cepaucam

Mpumep: (G)RPC-MeTpmKiM BCEX CEPBUCOB - B OAHOM JaTacTpuMe

47



KoHpurypauus
lwapaoB

0Oltech
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KnacTtepa

Hawa koHpurypauuda

5-7 HOA

Oltech
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KnacTtepa

Hawa koHpurypauuda

5-7 HOA

2X 32 cores

Oltech
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KnacTtepa

Hawa koHpurypauuda

5-7 HOA

2X 32 cores

1TB RAM

Oltech
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LLlapAabl

Hawa koHpurypauuda

<50GB

pasMep wappaa

Oltech
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LLlapAabl

Hawa koHpurypauuda

<50GB

pasMep wappaa

< 1B docs

OJOKYMEHTOB B WWapae

(Hy>eH naTy)

Oltech
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LLlapAabl

Hawa koHpurypauuda

<50GB < 1B docs

pa3mMep wapaa AOKYMEHTOB B LLapae
(Hy>eH naTy)
Llenb YMeHbLINTb obLiee KoNM4yecTBo Wapaos

Oltech
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LLI a pu bl Oltech

Menkue wapabl - HO 60onblIMe Npo6neMbl

OAawH 3anpoc (Lsherd ] {Lsherd ] = Search overhead
f - P> shard | (“shard | (“shard ) 6onblue shard-level onepaLuit
an-ou Ha OZIMH 3aMnpoc
('shard | [ shard |

EECIRECIRESSD

EZCIRESED

= Harpy3kaHaheapunl/O

= QOperational overhead
recovery, allocation, ILM,

snapshots, segment management

55



Search overhead

r

.

Client

A

\

1 query

J

£ N
Coordinator
a
\_ y,

One request

N shards

Y (

e N\ 1
7 .

a8 | > N a ' 4 N
\ v \ v - v \ v

a ) ( N
\, y \,

~ N\ N\ N\ 7
\ J LU J L Y 8 J

N 75 N N = N
3 \ Y S C g J
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Search overhead

N shards
-
N search tasks — "y e 2y
= = = S
4 e
—— Coordinator S8 E =
Client ‘ 1 query ‘ — = — _
() E
7 _\—) — — - -
£ \l M — = =
o a N’ S’ N’ N’
k P )
) - -~ -~

More shards - more search tasks




Search overhead

Client

1 response

<€

N partial results

EIE—

More partial results - more reduce work

\.

/
[ Coordinator \(’E] J[F

5
e

Reduce

—
e
J&

\@_

B
\e

N shards
— — <
N N N N}
- e p— —
S’ ) S’ N
- S P
S’ S N’ N
~— G
N’ S’ S’ S’
i R
e N = -_—
) N N’ N’




Search overhead

m Y shard-level 3anpoca ecTb MMHUManbHasa GUKCHMpoBaHHaa LLeHa

Oltech
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Search overhead

m Y shard-level 3anpoca ecTb MMHUManbHasa GUKCHMpoBaHHaa LLeHa

o PoyTuHr 3anpoca

Oltech
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Search overhead

m Y shard-level 3anpoca ecTb MMHUManbHasa GUKCHMpoBaHHaa LLeHa
o PoyTuHr 3anpoca

o Cepwanusaumsa/gecepnannsaums

Oltech
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Search overhead

m Y shard-level 3anpoca ecTb MMHUManbHasa GUKCHMpoBaHHaa LLeHa
o PoyTuHr 3anpoca
o Cepwnanunsaupsa/necepunanmsaums

o [loaroToBka CTPYKTYP AaHHbIX A5 MOMCKa

Oltech

62



Oltech

Search overhead

m Y shard-level 3anpoca ecTb MMHUManbHasa GUKCHMpoBaHHaa LLeHa
o PoyTuHr 3anpoca
o Cepwnanunsaupsa/necepunanmsaums
o [loaroToBka CTPYKTYP AaHHbIX ANA NOUCKa

o YacTuuHag arperaumg

63



Search overhead

m Y shard-level 3anpoca ecTb MMHUManbHasa GUKCHMpoBaHHaa LLeHa

m Taillatency: Tquery ® max(Tshard1 ... TshardN) + Treduce

Oltech
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Harpy3ka Ha heap

Heap: 300GB, 5k wapnos, 55K cerMeHTOB C AaHHbIMU

m MeTagaHHble CerMeHToB/nonen:
o TSDB doc-values entry objects -
o FieldInfo, Fieldinfo[], and FieldInfosS... objects -
o DirectMonotonicReaderSMeta - 6 GB

=  Mapping:

o Elasticsearchindex.mapper.* objects - 13 GB

m RAM buffers: 15 GB

D1tech
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Operational overhead

Kaxkabin Wwapg Heob6xoanmo

Pa3mMecTuTb/pebanaHcmpoBaTh
[lpoBEPUTH/BOCCTAHOBUTL MOCNE pecTapTa

[TOMepPXnTb CErMeHTbI (YMEHBLUNTb X KOM-BO)

Oltech
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KonunyecTBo WWapaoB

Hawa koHpurypauuda

<50GB

pasMep wappaa

1-5

wapnos

O6bI4YHO He 60nbLue Ymcna data nodes

< 1B docs

OJOKYMEHTOB B WWapae

(Hy>eH naTy)

D x

primary + replica
ana HA

67



Kputepum

B 3dDPEeKTUBHOCTb XpaHeHus (cost) v
m llapavposaHue (scaling out) v/

m Pennukauusa (HA) v

s Downsampling (cost)

m HapexHocTb/akcnnyaTauus

Mporpecc 60%

D1tech
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3anncb OaHHbIX

0Oltech
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Elasticsearch write path

3 ™ g
Incoming batch Primary shard

AN

doc 1

f AN
doc 2 ﬁ

doc 3

\




Elasticsearch write path

Incoming batch

( AN
doc 1
AN
doc 2
( AN
doc 3

\

e

Primary shard

I

J0000E

RAM buffer

In-memory indexing buffer




Elasticsearch write path

s

Incoming batch
’ AN
doc 1
f 1N
doc 2
doc 3

-~
Primary shard
1080410 RAM b ﬁ
{ooon} uffer
TTTTTY In-memory indexing buffer
—_| Translog
_— Durability and recovery log
J .
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3anuncb gaHHbIX

OpenTelemetry Collector - HTTP Client Request Duration

250s

= [Jlocturnn 1 MiH JOKYMEHTOB B CEKYHY

1.50s

m Latency API BCTaBKM HGUYMHAET «CKaKaTb»

1.00s
500.00 ms

0.00 ms

10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
May 12, 2026

73
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3anuncb gaHHbIX

= [locMoTpenu B thread dump:

java.lang.Thread.State: BLOCKED (on object monitor)
at com.fasterxml.jackson.core.util.InternCache.intern(com.fasterxml.jackson.core@217.2/InternCache. java:54)
- waiting to lock <0x00007f2ba3355e10> (a java.lang.Object)

at ..ByteQuadsCanonicalizer.addName(...)



3anuncb gaHHbIX

m [IlpobnemaBJackson 2.17.2
= Kew ong nmeH nonen, pa3mep 140 anemMeHTOB

m  Global lock npu ouncTke

D1tech
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3anuncb gaHHbIX

OpenTelemetry Collector - HTTP Client Request Duration

250s
2.00s
1.50s
1.00s
N e o T aant

0.00 ms

10:00  11:00 12:00 13:00 14:00 15:00 16:00 17:00
May 12, 2026

18:00 19:00 20:00 21:00 22:00 23:00 00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00  10:00
May 13, 2026

Avg

m Cpgenannaty, HO B upstream noka He B3siu:

https://github.com/elastic/elasticsearch/issues/148942
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[Tpo6nemMbl B An3anHe 3anucu

m Y Kaxgoro wappga csou translog
o napannenbHbie fsync MoryT

NPVBOANTL K 3afiePXXKaM Npu 3anmcu

Oltech
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[Ipo6neMbl B Au3anHe 3anmcu

m Y Kaxgoro wappga csou translog

Index v search oenaT OAHW U Te Xe PeCcypcChbl: CPU U NaMATb

Oltech
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[Ipo6neMbl B Au3anHe 3anmcu

m Y Kaxgoro wappga csou translog
m Indexu search genaTt ogHU 1 Te Xe pecypchbl: CpU U NaMATb

m Document-based pennukauns

Oltech
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[lpobnema co cxemou npu rollover

= [lpy nepekntoyeHnn MHAEKCOoB B AatacTpume (rollover)

3aMEeTUNN POCT ouepenem Ha BCTaBKy

Oltech
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[lpobnema co cxemou npu rollover

~ | Oct 24, 2025 @ 09:57:52.791 —> Nov 12, 2025 @ 23:20:41.0... 1) Refresh

-0 QrFie

resource.attributes.service.name: otelcol X
v || cloud.hostname ~ Exists

|l cloud.name  prod1 |l cloud.service ~ otelcol.collector-gateway

OpenTelemetry Collector - Retry queue (in batches)

1000k

® elasticsearch/devops

elasticsearch




[Ipobnema co cxemou npu rollover

npeabiAywWUn HAEKC

CXeMa y>XXe Hakonumna
OMHaMn4yeckumne nond

HakKorneHHble JMHaMN4yeCcKme nosnd

field field field
field field field

field field field

WabnoH nHaekca

. TOJIbKO 3apaHee onmMcaHHad

4aCTb CXeMbl

Oltech

HOBbIM MHAEKC ANA 3anucu

nocne rollover ctapTyeTt 13
LwabnoHa

field

field

field

| ,D,aTaCTpl/IM BbIFNAONT KakK OlHa CYLWWHOCTb,
HO CXEMa XUBET B OTAENIbHbIX MHOEKCaX

TOJIbKO MOJIS U3 WabnoHa

field field

field field

field
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[Ipobnema co cxemou npu rollover

docs

HOBbl€ JOKYMEHTHI

new fields

> rons elle He B

cxXeme

angewnT CXeMbl

metadata update Ha
master

indexing

3anncCb NPOAOMKaEeTCA

KntoueBon adppekT

wait

onepauuu, KoTopble f06aBNAOT HOBbIE NONA,
XAYT O6HOBIEHUA CXEMbI

write path nony4aeTt CMHXpOHHYIO metadata-3aBMCUMOCTb
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NcnpaBneHue npobnembl

Hacnepnyem cxeMy npu rollover

npeabioywmnn HOEKC

MonHada CxeMa C HakKOomnneHHbIMA >
ONHaMnyeCkKnMMm nonsgamm

angenT cXembl
oaunH bulk mapping update

Oltech

HOBbIN MHAEKC ANA 3anucu

CTapTYET Y>Ke C MOJTHOM CXeEMOW

field field field field

field field field field

Konmpyem HakonsfeHHbIe Nonid

field field

field field

s bepeM cxemy npenbiayLlero nHaekca

field field field
field field field
field field field
field field field

field field

m [JlobaBngem Bce nonga B CXeMy HOBOIo MHOEKCa 04HOM onepaLumen
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NcnpaBneHue npobnemsl

resource.attributes.service.name: otelcol X

|l cloud.name  prod1 |l cloud.service ~ otelcol.collector-gateway

OpenTelemetry Collector - Retry queue (in batches)

1000k

® elasticsearch/devops

elasticsearch

Oct 24, 2025 @ 09:

|| cloud.hostname ~ Exists

52.791

Nov 12, 2025 @ 23:20:41.

1) Refresh

Oltech
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Downsampling
OaHHbIX

0Oltech
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3aueM HyxeH downsampling

®  YMEHbLWWUTb CTOUMOCTb XPaHEHNA UCTOPUHECKNX laHHbIX

YMTaTb MEHbLLE OaHHbIX MNPUN NMNonckKe U noCTpoeHN arperaTtoB

D1tech
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Downsampling

10 documents

s

TTT

Same _tsid - 5-minute bucket

Rarl

\

\

J

1 document

min 12
max 88
sum 356
count 10

D1tech
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3anycTtun downsampling

Downsampling
still running?

m  3anycTtundownsampling...

D1tech
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[ Oltech
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[MnoTes3a

= [Ina kaxgoro gokymMeHTa downsampling npoxoauT rno BCeM Moam

MHOEKCA, @ HE TOMbKO MO MPUCYTCTBYOLWMM

Oltech
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HauBHbIM anropntM downsampling

m CnoxHocTtb: O(total_fields * total_docs)

1T 2 3 A 5 6 7 8 9 10 n 12 13 14 15 16 17

chu m N u u u u u u u u u | E B E B N
mem ‘B N u u u u u | u u u u E N C I B
disk m ® | | | u u | u u u u E ®E E B ©=H
sockets W W | | | | | [ ] | | | | B B E B N
E B | | | u u | u u u u E N HE E N

HE Bu | | | u u | u u u u E N R N

@ 3eneHble TOYKM — NONA, KOTOPbIE eCTb B JOKYMEHTe

Mpobnema: B columnar store HeT MHDOPMaLMK Kakue NoMs B KaKOM JOKYMEHTE
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OnTuManbHbI anropnt™M downsampling

m CnoxHocTb: O(avg_fields_per_doc * total_docs)

12 3 A 5 6 7 8 9 10 11 12 13 14 15 18 17
cpu M | | | | HE N
mem [ [ | ]
disk | | | | | | | |
sockets W W [ [ [ [ [ I
| | | | | | N
= | [
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OnTuManbHbIM anropuT™M downsampling

End to end

HAMBHbIA ANITOPUTM ES OMNTUMU3NPOBAHHbIN

151 min e 2.4 min

m "Shard [[xxx][3]] successfully sent [26734822], received source doc [8268794],
indexed downsampled doc [8268794], failed [0], took [15.1m]"

= "Shard [[xxx][3]] successfully sent [26734822], received source doc [8268794],
indexed downsampled doc [8268794], failed [0], took [2.4m]"
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Downsample average time ® C 7 & -
o Select All
2026-10-06 Tue 01:50:00

~—— [.ds-metrics-ote...
® [.ds-metrics-otelcol.vl-bp-webapp.prod-2026.08.01-000023][5] 17.064h [.ds-metrics-ote...

— [.ds-1 ics-ote...
1,‘0 qaCOB ? [.ds-metrics-ote.
— [.ds-metrics-ote...

— [.ds-metrics-ote...
— [.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...
[.ds-metrics-ote...

[.ds-metrics-ote...
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Pe3ynbTaT downsampling
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Opensource

Merged inES 9.5.0

m https://github.com/elastic/elasticsearch/pull/144553

e sherman commented on Mar 19 * edited ~ Contributor

@ ° gmarouli approved these changes on jun 23 View reviewed changes

gmarouli left a comment Contributor

LGTM! Amazing work @sherman thank you +’

@ » 2




Opensource

Contribution guidelines

01

02

03

04

MpuHOCKUTE peanbHyo LLEHHOCTb 1 AEMOHCTPUPYITE ee

By,El,bTe BEX/TNBbI U TEPIESINBbI

N36eranTe kaTeropnyHbix OPMYIMPOBOK

MNpucnywmBanTecb K MEHTENHEPAM

. PR B open source — 3TO He CNPUHT, a Mapa¢poH

Oltech
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Kputepum

B 3dDPEeKTUBHOCTb XpaHeHus (cost) v
m llapavposaHue (scaling out) v/

m Pennuvkauma (HA) v

m Downsampling (cost) v

m HapexHocTb/akcnnyaTauus

Mporpecc 80%

D1tech
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Hage>XHOCTb
aKcnayaTauma
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Y10 XOpoLwo

D1tech

9

HapeXxHocTb

3a BCe BpeMs He
noTepsn faHHbIe

4

ONacTUYHOCTb

Pacwupsanu/cyxanu
KnacTepbl,
nepeeaxanu n3 LIOa B
LoAa

1L
TIr

KoHTponb

MoXHO ynpaBndTb
Nno4YTN BCEM

4

Moanepxka

KpuTtuyeckne 6aru
YMHAT BbICTPO
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PeryngapHo noMaroT

D1tech

Performance regression in TSDS False-positive in boolean queries

#135340 #155936

elastic / elasticsearch elastic / elasticsearch
issues/135340 pull/155936

Documents missing from replica shards

#158212

elastic / elasticsearch
issues/158212

102



D1tech

OBE€Tbl MO 3KCMJ1yaTalnn

m [lepenobHoBNeHMEeM untaTb known issues

navigation_title Known issues

mapped_pages https://www.elastic.co/guide/en/elasticsearch/reference/current/es-release-notes.htmil

Elasticsearch known issues [elasticsearch-known-issues]

Known issues are significant defects or limitations that may impact your implementation. These issues are actively being worked on
and will be addressed in a future release. Review the Elasticsearch known issues to help you make informed decisions, such as
upgrading to a new version.

9.5.2 [elasticsearch-9.5.2-known-issues]

* Abulk indexing operation which is being processed on the node holding the primary shard exactly when this node crosses the
indexing pressure limit can process some of the bulk items on the primary shard without replicating them, causing the contents of
any replicas to diverge from those of the primary. The processed items can be intermittently returned by searches while the
divergence persists, but these items were not acknowledged writes and may eventually be discarded. The divergence blocks
shards from trimming their translog, consuming excessive disk space, and can also cause very long-running recoveries that
attempt to replay all operations starting from the ones that were not replicated.

This defect was introduced i 151, released in Elasticsearch v9.5.0, and is fixed in #158235, released in Elasticsearch v9.5.3.
We recommend all users of earlier versions in the 9.5 series to upgrade to at least v9.5.3 as soon as possible.

Refer to #158212 for further details, including information about determining whether your cluster has been affected by this issue
and our recommended workarounds should any be needed.

9.5.1 [elasticsearch-9.5.1-known-issues]
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CoBeTbl MO
aKcnnyaTauum

m [lepen obHoBneHMeM ymtaTb known issues
m  KOHTPOMpPOBaTbL KOMMYECTBO AAaTaCTPUMOB,

LapAoB 1 Nonen B UHAEKCax




D1tech

CoBeTbl MO aKCcn/yaTauum

m [lepen obHoBneHMeM ymtaTb known issues
m  KOHTpPONMpOBaTbL KOM-BO AATAaCTPUMOB W LapaoB

m  MoHUTOpUTHL caM Elasticsearch, a He TONbKO CBOW AaHHbIE
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o ElasticSearch (metrics_prod1) Last day

ElasticSearch node operations (prod1) v

Flushes (1m) Flushes (1m) group by host Flushes total time (1m) ©® C 7 < -
Select All Select All Select All Select All

— 2026-10-07 hsnc61 . 2026-10-07 hsncé1

2026-10-06 (-1d) £ | I hsnc60 2026-10-06 (-1d) hsnc60

~— 2026-10-05 (-2d) hsnc59 Z 2026-10-05 (-2d) hsnc59
— 2026-09-30 (-7d) hsnc58 20s 2026-09-30 (-7d) s | hsnc58
— 2026-09-09 (-28d) hsnc57 2026-09-09 (-28d) 1 ! hsnc57

Select All Select All Select All Select All

— 2026-10-07 o | hsnc61 2026-10-07 hsnc61

2026-10-06 (-1d) ]l 1 hsnc60 2026-10-06 (-1d) hsnc60
—— 2026-10-05 (-2d) I hsnc59 2026-10-05 (-2d) hsnc59
— 2026-09-30 (-7d) = hsnc58 o i 2026-09-30 (-7d) hsnc58
— 2026-09-09 (-28d) 15 l hsnc57 | 2026-09-09 (-28d) | hsnc57

Indexation (1m) ® Queries (1m)

i Select Al 500 Select Al - Select Al - select Al

— hsnc61 A | hsnc61 hsnc61 ‘ hsnc61
hsnc60 50 ["1 ||'| i | : hsnc60 hsnc60 - hsnc60
i i :
i

~— hsnc59 hsnc59 hsnc59 K hsnc59

— hsncs8 hsncs8 > hsncs8 hsncs8

— hsnc57 hsnc57 55 4 hsnc57 hsnc57




D1tech

attribute fields total fields

»
4}
c
@
)
@
»




Oltech

v Numeric doc-values compression

Lucene exposes numeric doc values as encoded longs, not mapping types. To keep collection time and report size bounded, diagnostics sample only the segment with the largest physical document count. Normal field and physical-byte accounting still covers every

segment. Stored LuceneS0 and ES95 TSDB metadata supplies exact value-stream bytes; unsupported codecs are explicitly labeled as Lucene90 estimates. A likely-double assessment is heuristic, not proof of the Elasticsearch field mapping.

Sampled segment: _1ev3

Field filter

Field name

FIELD
@timestamp

_primary_term
metrics.in_app_performance_bucket
metrics.service_latency_sum
metrics.external_servcies_req_time_sum
metrics.remote_service_latency_seconds_sum
metrics.service_latency_bucket
metrics.in_app_performance_sum
metrics.traffic
metrics.mysql_query_time_seconds_bucket

metrics.external_servcies_req_time_bucket

metrics.container.cpu.time

902,406,712 physical documents

3,413 numeric fields

Assessment

All assessments v

TYPE
sorted numeric
numeric

sorted numeric
sorted numeric
sorted numeric
sorted numeric
sorted numeric
sorted numeric
sorted numeric
sorted numeric
sorted numeric

sorted numeric

251 poorly packed fields

[] Exclude fields with < 1,000 values

CODEC / MODEL
ES95 TSDB
Lucene90
ES95 TSDB
ES95 TSDB
ES95 TSDB
ES95 TSDB
ES95 TSDB
ES95 TSDB
ES95 TSDB
ES95 TSDB
ES95 TSDB

ES95 TSDB

749 likely double candidates

ENCODING

splitDelta > delta > offset > gcd > bitPack

block delta

delta > offset > gcd > bitPack

alpDouble > delta > offset > gcd > bitPack

alpDouble > delta > offset > gcd > bitPack

alpDouble > delta > offset > gcd > bitPack

delta > offset > gcd > bitPack

alpDouble > delta > offset > gcd > bitPack

alpDouble > delta > offset > gcd > bitPack

delta > offset > gcd > bitPack

delta > offset > gcd > bitPack

alpDouble > delta > offset > gcd > bitPack

1 modeled fields

Exclude fields with < 10,000 values

VALUES
902,406,712
902,406,712
67,218,771
33,244,890
14,077,538
15,063,704
56,163,557
4,158,045
28,138,479
29,618,522
34,349,772

2,909,273

Exclude fields with < 100 KiB packed bytes

BITS/VALUE
3.9
0.8
9.5

15.8
17.8
16.4
4.1
50.6
7.0
6.0

42

PACKED BYTES

419.82 MiB (440,217,447 B)
84.2 MiB (88,286,986 B)
75.77 MiB (79,453,019 B)
62.56 MiB (65,600,332 B)
29.83 MiB (31,275,193 B)
29.46 MiB (30,890,781 B)
27.39 MiB (28,718,290 B)
25.1 MiB (26,320,673 B)
23.47 MiB (24,611,965 B)
21.28 MiB (22,316,826 B)
17.07 MiB (17,898,771 B)

17.01 MiB (17,834,837 B)

UNIQUE
>256
2
>256
>256
>256
>256
>256
>256
>256
>256
>256

>256

OBSERVED GCD

LUCENES0 BLOC

15,000

nota

not a
not a
not a
nota

nota
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NToru

B 3dDPEeKTUBHOCTb XpaHeHus (cost) v
m llapavposaHue (scaling out) v/

m Pennukauusa (HA) v

m Downsampling (cost) v

m HapexHocTb/akcnnyaTauus

Mporpecc 90%
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Bonpoch!

m gabaden@gmail.com

m tg:sherman81
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