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Y10 Takoe Distributed / Open Tracing

OPENTRACING

| YTOo cnyyunocb ¢ MOuM 3anpocom?

U TPACCUPOBKOU

A d

C pacnpepnenéeHHo

be3 pacnpeaeneéHHON TpacCUPOBKU

Service-to-Service Connection

Individual Request Path
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TucaTtb Bce

> [lo nobowu trace id nony4mnTb Tpaccy
(HM ogHa owwunbka He YyNAET OBUMKEHHON)

> lnga aToro — nucartb Tpacchl Ha Bce 3anpochl
(ybpatb sampling — nponue 4yacTu Tpacc)

> ~300K spans/s, ucxogs na prod-Harpysku



Jaeger tracing

> Golang
> EcTb cuctema nnarmHos

> Ha Zipkin To)Xe cMmoTpenu, He 3aLuno




Jaeger tracing & AFGER

Jaeger Ul _ Search Compare Dependencies About Jaeger v

< v frontend: HTTP GET /dlspatCh 38 Trace Timeline v

Trace Start November 1 2019, 18:02 Duration 720.38ms Services6 Depthd Total Spans 50
Oms 180.1ms 360.19ms 540.29ms 720.38ms
Service & Operation v > ¥ » 0ms 180.1ms 360.19ms 540.29ms 720.38ms

v | frontend HTTP GET /dispatch

N I frontend HTTP GET: /customer - -—/ -/ 0202« _/7
NG I frontend HTTP GET —
N | customer HTTP GET /customer |—
mysql SQL SELECT |
N I frontend Driver::findNearest NN
v driver Driver:findNearest . . | |
redis FindDriverlDs l
redis GetDriver
redis GetDriver

© redis GetDriver 38.13ms

GetDriver Service: redis | Duration: 38.13ms = Start Time: 363.7ms
> Tags: param.driverlD =T753037C span.kind =client error=true internal.span.format = proto
> Process: client-uuid =201d3d3428ca719¢ hostname = ec31acadeb5b4 ip=172.17.0.4 jaeger.version = Go-2.19.0

v Logs (1)

> 401.46ms: event = redis timeout driver id =T753037C error = redis timeout level = error
Log timestamps are relative to the start time of the full trace.
64daf38918d993ba ¢~

redis GetDriver



3anpoc B API @1 JAEGER

I 3anpoc B APl mynstunnuuunpyetca B 3300+ 3anpocoB BHYTpU

Jaeger Ul _ Search Compare Dependencies

v api-server: get_rooms

Trace Start September 19, 2019 12:12 PM Duration 430.27ms Services 2 Depth 4 Total Spans 3372

Oms 107.57ms

| e
— 5_*

Service & Operation vV > ¥ » 0Oms

v I api-server get rooms =



Jaeger tracing — KOMMNOHEHTbI

> Agent (sidecar)

> Collector
> Query (Ul)

> DB




TpeboBaHuA K Oa3e

> [eopacnpeneneHHas
> OTKazoycTon4ymBas
> [opn3oHTanbLHO MacluTabupyemas

> C BbICOKOW MPONyCcKHON CNOCODOHOCTLIO

> C ManbIiM BpeMEHEM OTKIMuKa



Multiple Storage Backends

@ Yandex Database e ® Cassandra

® mongo
5
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Multiple Storage Backends & AEC

> Harpy3ska UcKyccTBeHHas

NN > Mbl Hanucanu reHepaTop Harpysku,
‘ KOTOPbIN cCODMpaeT U NULLET paHOOMHbIE

TPEUCHI

> Vwem xpaHunuule ¢ nyvywmnm nokasartenem
spans/core/s
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[lnaruH gna Yandex Database

U

OPENTRACING

> Spans
> Index table by service
> Index table by key-value tags

> Index table by request duration
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Yandex Database — nepBbiu 6J5IMH KOMOM

— Write rate
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Yandex Database — nepBbiu 6J5IMH KOMOM

x cluster x service x database x host x sensor x slot x execpool x graph
ydb_ru_prestable ¥ utils ~ /ru-prestable/vsinfr/testing/jaeger ~ cluster ~ ElapsedMicrosec ¥ cluster ~ * v Auto -

Graph

Share... Configure... Pin 2019-05-17 - 2019-05-17 Now s Sy + - Hour Day Week Month @ Year
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execpool$ Ming Max$ Last$ Avg$ Sum$ IC 22.0%

all

O Batch 0.587M 1.689M 0.924M 0.951M 60.840M
User 59.1%

&) IC 12.747M 13.532M 13.025M 13.329M 853.063M System 17.3%
= 10 0.007M 0.039M 0.007M 0.008M 0.498M
B System 9.170M 11.536M 9.400M 10.508M 672.499M
[ | User 30.523M 39.521M 32.380M 35.876M 2296.087M

all
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Yandex Database — nepBbiu 6J5IMH KOMOM

> 3 DC x 5 nodes x (4 cores, 16 GIB RAM)
> YQLAPI

> 350 span/core/s

I [lony4yaeTcsa o4yeHb Aoporo

I Ywnu aymatb
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Cassandra™

> Knactep ns3 3 VM x (2 x Xeon E5-2660, 256GB RAM, SSD RAID1)

> Max 312 span/core/s
> [lpn 10—-15K spans/s Bbiegaem CPU

> OKOHOMUSA Ha pennukaumm n cXXatmm noMmoraeT HECUITBHO

Table writes/s

14.0 K — Traces
13.5K
13.0 K
12.5 K
12.0 K
11.5K

11.0K

13:00 15:00 17:00 19:00 21:00 23:00 01:00 03:00 05:00
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MongoDB®

Replica-set n3 3 VM x (48 vCPU, 192GB RAM)
1000-1500 span/core/s

3anuck B kaxkayto pennnky MongoDB®
notpeonset 2/3 CPU ot noTpebneHnsa macrepa

[ 1oy NNOTHOM 3anNMCK N3 MacTepa NOYTK
HEBO3MOXXHO YMTaTb, a Ha penfinkax
OCTaeTcAa He 0OMeEHb MHOIO PecypcoB
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MongoDB®

Span records/s
80 K

75K :
— Write rate
70K
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Write latency per query
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| Hold my beer!

... gpyrne nnoxue naeu



Yandex Database — Query Processing

> YQL — ananekt SQL
> OLTP-Harpyska

> 3anpoc BbINOMHAETCS Kak Habop deterministic
transactions

> Mexpy pacnpegeneHHbIMU TpaH3aKLUNAMU
bepyTtcs optimistics locks

> YpPOBHU nsonaumu

Serializable

Read committed
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Yandex Database — Distributed Transactions

TxMeta

!

~

\_

Coordinators

Persist Plan

J

~

>

[1naH

TxBody

A 4

4 W
Read

Persist TxBody

Persist
PlanStep
Out read set

\_ /

| >
l

Out read set

%

WV

-~

\_

Write
DataShard

Persist TxBody

Persist
PlanStep

Persist Result

~

J

> ACID, serializable,
HO MOXXHO OCnabnaTb

> PacnpepneneHHble
TPaH3aKLUun OOporu,
HO nHorga HeobxoaMmbl

> TpaguUUOHHO
pacnpeneneHHble
TpaH3aKLUUN peanunayrTcs
yepes 2PC, B Yandex
Database — deterministic
transactions
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Yandex Database — TexXHONOrM4eckmmn ctek

User

gRPC Proxies

Query Processor

Distributed Transactions

BlobStorage
Hive Tablet Controller
Tablet

SchemeShard
Tablet

Data Shard Tablet " Data Shard Tablet

Local Database

Tablet Protocol

Distributed BlobStorage



Distributed Transactions He HYXHbLI*

TxMeta

!

Persist Plan

[TnaH

TxBody
A
\ 4
V
Persist TxBody
Persist
PlanStep
Out read set
Persist TxBody
Persist
PlanStep
Out read set — Persist Result

> [lnwem MHoro
> Yutaem mano

> Ynmtaem He B real-time
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I [1a OyneTt cBeT

HensBecTHbLIN MOHTED



Kak pabotaeTt BulkUpsert

Sort
by key K2

K3




Kak pabotaeTt BulkUpsert

> Y6paH overhead Ha obpaboTtky YQL
(parse, prepare, plan, ...)

> Yopanwu transaction contention
(BCTaBKa AaHHbIX NPOUCXOOUT MO Kakaowu
napTuunumn otaenbHo, NnopTumM transaction
locks BceM ocTarnbHbIM)

v =
¥ —
o —

> He nuwem BO BTOPUYHbIE UHOEKCDI
pagun yCKoOpeHusa 3anuncu
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I Ha cnosax Tbl — JleB loncTom...

HepoBepynBbIW cnyLllaTtenb



Yandex Database — BulkUpsert alpha

> 1 DC x 8 nodes x (32 cores, 32 GiB RAM)

C HoBbIM API nonyuunocb 400-500K span/s
Ha 210 apep

| 2150 span / core — yXe HaMHOro MHTepecHeu
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Yandex Database — BulkUpsert
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Yandex Database — BulkUpsert

x cluster x service x database
ydb_sas ¥ utils ~ /sas/test ~
Graph

Share... Configure... Pin

x host

cluster =

X Sensor

ElapsedMicrosec ~

x slot
cluster «

x execpool

*

v

x graph
Auto ~
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I I Ha pene — JleB Tonctoun!

[opabin pa3padboTymK



Yandex Database — BulkUpsert v1.0

> 3DC, 19 VM x (4 cores, 50 GiIB RAM)

> 3600 spans/core/s

[Monyunnu 275K cnaHOB B CEKYHAY
Ha 76 agpax

I CoBceM xopoLuo
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Yandex Database — BulkUpsert Ha Bepcuu 19-4

spans/s
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Yandex Database — BulkUpsert Ha Bepcuu 19-4

x cluster x service x database x host x sensor x slot x execpool x graph
ydb_ru_prestable ~ utils /ru-prestable/vsinfr/development/jaeger ¥ cluster = ElapsedMicrosec ~ Cluster « < v Auto ~
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Pe3ynbTraTthbl

> Cassandra™ — 312 span/core
> MongoDB® — 1500 span/core

> Yandex Database — 3600 span/core
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Managed
Cross-dc
[TpoBepunun, paboTaet

B cpaBHeHun ¢ Cassandra™ n MongoDB®
nonyyaetcs gewesne 3anucb/aapo CPU

36



A Tenepb Ha4YMHaeTCcH peanbHasa XXU3Hb

> Pasbounu tabnuubl Ha napTUymnmn
no spemenun (10 naptmumm B A€HbL)

> [Tlyctunum npoa-Harpysky

37



[lpobnembl Ha production

> HekoTopble Wwapabl neperpyXxeHo > [lponnBaem gaHHbIE
> HeKoTopble HeJoHarpyeHbl

Index table records/s

600 K
500 K

400 K ”

| |
- l,‘,l‘m‘ ‘v J"w N ‘V""“"‘ﬂ'

0K

08:30 09:30 10:30 11:30 12:30 13:30 14:30 15:30 16:30 17:30

idx_tag ok — idx_tag err idx_duration ok — idx_duration err — idx_service ok idX_service err — idx_service op ok idX_service _op err



JKCNepuMeHTbI

> B nuke nuwem 4M 3anucen/c B basy
> Ou4eHb KpyTO

> Ho »anko 6a3y
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OnTuMmusauusn

CHMXaeM NoTOoK 3anmcu
OnTuMn3anpyem MHOeKCHble Tabnuubl

[Tuliem B MHOEKCHYIO Tabnuuy He Ha KaXXabin
CrnaH, a Ha rpynny cnaHoB 3a 5 CeKyH[
nnn 100 3annucen BHYTPpU KonmekTopa

B nHaekc no npoaosmKUTENbHOCTU NULLEM
NPUoNnN3nNTeNbHOE BPEMS
(40-50 ms, 100-200 ms, etc.)
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Index table records/s

2,0M
1,5 M
1,0 M

500 K
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idx_tag idx_duration — idx_service — idx_service _op

41



OnTuMmusauusn

PedrakTopum, 4TOOBLI NPEKpaTUTL
Hacunue Hag 6ason

[Tony4yaem 30% 3aKOHOMUK MecTa
[TpumepHo Ha 30% cokpatunu CPU Utilization

M B 10 pa3 cokpallaem 3annchb
400 000 Bmecto 4 000 000 rows/s
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Open source

> Jaeger storage nnarvH gnga YDB B open source

> [locToAHHbIE yNny4lleHus

I clck.ru/Usgku
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https://clck.ru/Usgku

Mcnonb3yem ABa roga — nosneTt HoOpMarbHbIU

> [lo KocBeHHbIM NMpU3HakKam ogHa U3 caMblX
HarpyxeHHbIX (~0,5M span/s) nHctannauun

Jaeger B mupe

> B Yandex.Cloud ecTb cBOA UHCTanNnauus
C Tekyuien Harpy3kom 60—-70K span/s
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Yandex Database

HyxHa B[], HO He npocTas, a:

reopacnpegeneHHas

OTKa3oycTon4mBas

CO CTPOron KOHCUCTEHTHOCTbIO TPaH3aKL NN
ropu3oHTarnbHO MacLiTabupyemas

C BbICOKOM NPOMNYyCKHOW CMOCOOHOCTLIO

C MaJibiM BpeMeEHEM OTKIJITUKa
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Yandex Database B AAHOeKce

SlHpekc %) Typ60o-CTpaHuULb

A
outoru

lHpekc Penetutop

lHpekc HoBocTH AHpekc = [upekT

SlHpgekc 4 MNMoroaa flHpexc £ - Tonoka

fupekc £y Yenyrum KuHoloHcK

Aupekc ID
fupexkc O Anuca
Aupexc & O3eH

SlHpekc () Takcu
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Yandex Database B Yandex.Cloud

CepBucol Yandex.Cloud ncnonb3ytor
Yandex Database onfa xpaHeHus AaHHbIX

Compute Cloud
Load Balancer

Billing

Managed Service for Kubernetes®

YDBaaS (dedicated- n serverless-pexumbl)
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Yandex Database Serverless

> Pay as you go

> [lnaTtnm 3a storage 1 3a 3anpoctl
(request units)

> He Hy>XHO 3aHMMaTbCA
MacLuTabnpoBaHUEM CaMOCTOATENbHO

> Document APl — cnoun coBmecTMMocCcTu
c AWS DynamoDB
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Yandex Database Serverless + Jaeger

> Tectunpoanu ¢ nomollblo tracegen
> ~0,6 request units/span npun ~8K span/s

> OMPPEKTUBHO UCMONb30BaTh NPU Harpyske
He bonee 668 span/s

> HNanbuwe dedicated-knactep 13 1 mallMHbI
nony4vyaeTcs aellieBne npu nepecyeTe Ha P/span

I PeuenTbl B peno3MTopuu nrarnHa
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Jaeger + Yandex Database = ©

> Yandex Database otnnyHo noaxoauT
Ons 3agad ¢ ropn3oHTarnbHbIM
MacLuTabupoBaHMeEM Mo OaHHbIM

> Hawnu To4kn pocTta 1 caenanu HOBbIU

APl ona 3agayd ¢ npeobnagatoulen
3anucbio

> Cpenanu plugin anga Jaeger v BbINOXUnu
B Open source

> MoxkHo nonpoboBaTtb B Yandex.Cloud
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Yandex Cloud

Cnacunboo!

AnekcaHap CanTtbikoB

Pa3paboTt4ynk Auto.ru

alexander-s@yandex-team.ru

AnekcaHap LllepbakoB

Pa3pabotynk Yandex.Cloud

a-shch@yandex-team.ru

“



Cchbinkm

Jaeger plugin

C

Ick.ru/Usgku

OO0

Yandex Database

clck.ru/V8r67
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