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KapTa Be6buHapa

3ayeM Ana MUKpPOCEepPBUCOB OTAeNbHas MHPpaCTpPyKTypa?
CucteMbl opkecTpauumu

App server vs virtual machine vs container

Service discovery

PacnpefeneHHada TpaccupoBka

Service mesh



Kakue npo6nembl BO3HMKAIOT B MUKPOCEPBUCHOM
apXuTeKType?

Korpa cepBucoB MHOTIO, yrpaBjieHNne MM CTaHOBUTCA CJTOXKHEE. |/|3,£l,ep)KKVI Ha
yrnpaBJjieHne pactyT aKCNnoHeHunasibHO C KOJIN4eCTBOM CEPBUCOB.

Py4Hoe ynpaBneHue nepectaeTt paboTaTtb, HY)XXHbl UHCTPYMEHTbI AJ151 PELLEHUS
npob6nem:

e Kak Ha ogHon MallMHe 3anyCTUTb NPOLECChl C pa3HbIM OKPY>XeHnem?

* Kak nsonupoBaTtb CEPBUCHI, KOTOPble paboTaloT Ha OAHON MaLUUHE?

e Kak MOXXHO aBTOMaTMU4eCKU rnepeknabiBaTb CepBUCHI B Clly4ae aBapun Ha
MalunHe?

* Kak obecneunTtb 6ecnpepbiBHYHO NOCTaBKY?

« Kak caenaTb 06Hapy>XXeHne cepBUCOB, ECIN CEPBUCHI MOTYT C OAHOW HOAbI
nepees)aTb Ha Apyryto?

« Kak BblbupaTb Kyga 1 CKOJIbKO MHCTAaHCOB CEPBUCOB AEMNIOUTb?

Nrt.ao nt.n.



TanMmnanH MHPPACTPYKTYPHbIX NAaTTEPHOB AN
MUKPOCEPBUCHOU apXUTEKTYpbI

dyHpaMeHT: cepenc PXUTEKTYPa, NPo6AEMHO-0PHEHTUPOBARKOE MPOLKTH MPOEKTUPOBAHME C PACHETOM design f
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OcHOBHble PYHKLUN UH(PPACTPYKTYpbI
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Observe and
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services boards ; services
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Developer Alerting User
Configure
and manage
services
Service Runtime
De;?loyi.ment \é management Service
pipeline Update interface management
services




OcHOBHble PYHKLUN UH(PPACTPYKTYpbI

« ABTOMaTU3UpoBaHHasA c6opka u gennoun (DevOps, CI/CD)

* WHTepdenc ynpasneHusa cepsucamMmm

BO3MOXHOCTb CKOH(pUrypupoBaTtb, co3aaTb UIn 06HOBUTb CEPBUC N3
KomMmaHgou ctpoku, Ul nnu API.

* YnpasneHue runtime-om cepBucoB

N30NALKNA CEPBUCOB, pacrpegesneHune rno Hogam, B criydae nageHus —
nepenogHAaATUE, U T.4.

* MOHMTOPUHI U anNepTUHr

OTCNEeXUBaHME XXMBOCTU CEPBUCOB, aflepTUHT B Cllydae Npobaem, METPUKM
* banaHcupoBKa U pOYTUHI 3arpoCcoB N3BHE



OcHOBHble PYHKLUN UH(PPACTPYKTYpbI

Yale Bcero q)yHKLI,MVI AeNnATCA No MHCTPYMEHTAM.

« ABTOMaTM3MpoOBaHHasA cbopKa u Aension — 3To MHCTpymeHT CI/CD:
Jenkins/TeamCity/GitlabCl

* WHTepdeic ynpaBneHnsa cepenucamm, YnpasneHue runtime-om cepBucos,
MOHUTOPUHI U anepTuHr, bBanaHcMpoBKa U POYTUHI - 3TO OpKecTpaTop+.

[MpuMepbl OpKeCTpaTOpPOB:
Kubernetes, Nomad+Consul, Mesos, Azure u T.14.



Kak pa3aMecTUTb HECKOJIbKO CEPBUCOB Ha OL4HOM

MaluuHe?

* Cepaep npunoxeHuu jvm tomcat/jboss, python uwsgi

° BupTyanbHble mawuHbl Vagrant, vmware
* KoHTeunHepbl Docker, rkt

Lightweight,
ephemeral,
Application automated
Application
Serverless
runtime
Application
Container
o runtime Hidden
Application : - infrastructure
Virtual Virtual
machine machine
] - - - Heavyweight,
Physical Physical Physical Physical permanent
machine machine machine machine manual '
| Time >
1990s 2006 2013 2014
AWS EC2 Initial Docker AWS Lambda
released release introduced



CepBep npunoXxxeHun

* bbicTpbIn gennon

e Xopollada yTunnsauns pecypcoB

* OTCyTCTBME N30NALUN NO pecypcamM Mexay pasHbiMu cepsucamm — CPU,
memory

*  (OUKCUPOBAHHbIN A3bIK NPOrpaMMnpoBaHns Mnn GpenmMmBopK

|- ---=-=-=- == | |- --=-=--=-=-= | |- ---=-=-=-=-= |
| | |
I Service : | Service : ! Service :
: instance A | 1 : instance B | ! : instance ... | !
| | |
I L L |
| | |
: Tomcat | : Tomcat | : Tomcat I
| - - 1
| | |
: JUM ! | JUM ! | JUM |
: L L |
| | |
: Process ! : Process ! : Process |
Physical or virtual machine




BuptyanbHasa MalluuMHa

* Technology agnostic
*  MN3onauma pecypcoB Mexay cepBucamu
* bonblwasa ytunmsaunsa pecypcos
e Jlonrun pgennon

Service
code

Build time ; Runtime Autoscaling group
|
! Requests EC2 instance
|
: Elastic load
: balancer v
|
I
I
; Deployed as -~
: ’ N[ EC2 instance
VM image | Creates AMI
builder o A SR Gl "
image) |
Deployment pipeline
\‘ EC2 instance




KoHTenHepbl

* Technology agnostic
*  W3onauusa n orpaHnYyeHme cepBUCOB ApYyr oT gpyra (cgroups)
*  3ddekTnBHAA yTUIM3aUna pecypcos

Build time : Runtime

: VM
I Container
I
|
|
I Service
: instance
I
| ol
$ docker build ... : Deployed
. as Container
Service
/ e |/ instance
Service Container | Creates _ Se:v!ce
code builder tool oc:m ainer
: image [\{
Deployment pipeline Container runtime
Container
image registry
T Deployed W
; -
Y | as N Container
|
Docker | )
file | _Serwce
I instance
|
|
|
|
I Container runtime
|




Overhead KoHTenHepoB

https://domino.research.ibm.com/library/cyberdig.nsf/papers/092905219

5DD819C85257D2300681E7B/SFile/rc25482.pdf — uccnegosaHue

CpaBHEHUs NpoM3BoANTENbHOCTUN Docker KOHTeHepPOB.

* OBepxep B ocHoBHOM no ceTn (NAT)
* [lo gnucky n CPU docker container npakTM4eckn NaoeHTUYEH HaTUBHOMY

NCMOJIHEHUIO
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Figure 1. Linpack performance on two sockets (16 cores).
Each data point is the arithmetic mean obtained from ten
runs. Error bars indicate the standard deviation obtained over
all runs.


https://domino.research.ibm.com/library/cyberdig.nsf/papers/0929052195DD819C85257D2300681E7B/$File/rc25482.pdf

Service discovery

Kak KJIMeHTY MOHATb, re HaxoauTCs MHCTaHC cepBuca?

Dynamically Dynamically created
assigned IP and destroyed

10.232.23.1

10.232.23.3 .
Service

O instance 3

|
|
|
l .
O [ Service
: instance 1
|
|
|
|
) 10.232.23.2! )
Service e ! Service
client ° 4 } instance 2
|
|
|
|
|
|




Client-side discovery

* KJ/IMEeHT caM XO4UT B peecT CepBUCOB, nosiydaer

OTTyAda AaHHblE

e CepBUCbI CamMu cebs perucTpupyroT B 9TOM peecTpe

Client-side discovery

Service
client

RPC/rest

Register ("order-service",

Load balance request

10.232.23.1 ,

"10.232.23.1")

: Order service
I

Service
instance 1

I Service
! discovery library

Service
instance 2

client

Service
discovery library

10.232.23.1
10.232.23.2
10.232.23.3

Query ("order-service")

p Service
discovery library

Service
instance 3

Service

Query API Registration API
Service registry
Service IP address

order-service

10.232.23.1

order-service

10.232.23.2

order-service

10.232.23.3

discovery library

Self registration pattern



Eureka

* https://github.com/Netflix/eureka

@Autowired
private EurekaClient eurekaClient;

public void doRequest() {
Application application
= eurekaClient.getApplication("spring-cloud-eureka-client");
InstanceInfo instanceInfo = application.getInstances().get(0);
String hostname = instancelInfo.getHostName();
int port = instanceInfo.getPort();
o


https://github.com/Netflix/eureka

Client-side discovery

* PaboTaeT C HECKO/IbKUMU CUCTEMAMM OPKeCTpaL MM 0aHOBPEMEHHO:
k8s, standalone-cepBucol, nomad un T.A4.

* 3aBUCUT OT NOAAEPKKN A3blKa NporpaMmMmMpoBaHna n hpenmBopka
CcepBMCOB



Server-side discovery

* OpkecTpaTop perucTpupyeT cepBUC B peecTpe

* [lpn obpalleHnn KIMEHT UCMONb3YET Service name unu ip

* [lpn obpalleHnn Ha 3TOT ip poyTep 3arnsagbiBaeT B PeecT U
nepeHanpapnseT 3anpoc (ocyuiectenseT LoadBalancing)

————————————

Service DNS name
resolves to service VIP

I I
I I
| |
10.232.23.1"! ) |
! Service |
Service | instance 1 X

I
client | :
I I
RPC/rest ! . !
client ! Service !
T ] instance 2 |
I I
I I
GET http://order-service/... | |
I I
10.232.23.3 . |
| Service \
\ instance 3 !
I I
I I

10.232.24.99 Observes
\ Service registry
Queries Service IP address Updates .
Platform p Registrar
router order-service | 10.232.23.1
order-service | 10.232.23.2

order-service | 10.232.23.3

Deployment platform

[

Service virtual IP address (VIP) Server-side discovery 3rd party registration



Observability
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Distrubuted tracing

PacnpepeneHHasa TpaH3aKUMA — 3TO NyTb NPOXOX/EHMA 3anpoca rno pasHbIM
cepBucaMm.

* [lpn TpaccMpoBKe, K KaxxgoMy 3anpocy f06aBnsaroTCA MeTagaHHble O KOHTEKCTE
9TOro 3anpoca u 3T MeTaZlaHHble COXPaHAIOTCA U NepefaroTca Mexay
KOMMOHEHTaMM, y4acTBYOLWMMN B 06pabOTKe 3anpoca

* B pasnunyHbIXx TOYKax TPAaCCUPOBKMU MPOUCXOLUT COOP M 3annCb COObITUIN BMECTE
c gononHutenbHon uHdopmaumert (URL-3anpoca, naeHTUhMKaTop KIMeHTa, Koa
3anpoca k b/1)

*  WHdbopmaums 0 cobbITUSAX COXPAHAETCS CO BCEMU MeTaAaHHbIMU N KOHTEKCTOM
N AIBHbIM yKa3aHWEM MPUYNHHO-CNIEACTBEHHbIX CBA3EN MeXAY COObITUAMMU

Transaction sample @ View transaction in Discover =
®
I mestamp URL
2 hours ago (November 1st 2018, 11:34:28.798) http://172.18.0.8:3000/apiftypes
®
Duratio % of trace Result User
L4 12ms 100.00% HTTP 26 N/A
»
- Timeline  Request  Response  System  Service  Process  User  Tags  Custom
Services @ opbeans-uby @ python @ @ opbeans g Bet




Ins yero ucnonb3ayetcs tracing?

YnpouieHHOe B3auMoaencTBme Mexxay KoMaHaaMu - Npu perpeccax MoXHo
CKMHYTb TracelD, cBA3aTb CUCTEMY TPIKMHIa OWIMOOK C Tpencamm

OueHKa KpUTUYECKOro NyTU BbINOJSIHEHUSA 3anpoca U BIINAHUS pasHbIX GaKTopoB
Ha BpPeMsi BbINosIHeHNS (ceTeBble NPo6eMbl, MeasieHHble 3anpochbl K b/1)

[padbl 3aBUCUMOCTEN - C KEM B3aMMOAENCTBYET MO CEPBUC, KOFO 3aTPOHYT
N3MEHEeHUA B HEM?



OcHoBasi TepMUHONOrus

Span - 3anncb 06 04HOWM TOrMYecKom onepaunm no o6paboTke 3anpoca (TanMUHTU
N MeTafaHHble).

* Kaxabl cnaH 0b6s13aTeNlbHO COAEPXKMUT CCblKy Ha Trace-ID
* Kaxabl cnaH coaepXXnT CBOM yHUKanbHbIN naeHTudukatop Span-1D

Trace - KONnnekuUus cBA3aHHbIX 3anucen (Spans), onucbiBatowas 06paboTKy OAHOMo
3anpoca (end-to-end)
* KaXAbl TPENC UMeET CBOM YHUKasbHbIN naeHTudunkaTop - Trace ID

Duration: Services: )  Depth: §)  Total Spans: @) D

Expand All  Collapse All | Fllter Serv

Services 3.778ms 7.556ms 11.333ms 15.111ms 18.889ms
o ftgo-api-gateway 18.889ms : get
ftgo-order-service . 12.708ms : get./orders/{orderid}

T,

Parent span Child span Trace



OcHoBasi TepMUHONOrus

* Root Span - 3T0 crnaH, y KOTOPOro HET CCbIIKN Ha POAUTENbCKUIA criaH (TONIbKO
Trace ID), oH nNoka3biBaeT 06LLYyH ANNTENbHOCTb BbIMOJIHEHUS 3anpoca

PacnpeneneHHbIi TpencuHr

[ Trace ]

Child Span

( Child Span |
Service A
| Child Span ]
Service B
( Child Span ]

Service C Child Span



Kakue ecTb npo6nembi

* He BuAHbI NpobneMbl 06uen MHPpacTPYKTypbl (cocTosiHne ovepenen, IOPS u
T.N.), "cepble oWnbKK" B o6naKax

* B TpaccumpoBKax HET "HU3KOYPOBHEBBIX' AaHHbIX - cocTosiHne OC, agpa n 1.n., TO
4yTO fo6blBaeTcs strace, SS U NPOYMM

* [1nA NpOTOKONOB, rAe HET MeTafaHHbIX, Haf0 NUCaTb CBOM OBBSA3KN U
npokuAabiBaTb

* Hapo BblIbMpaTb HarpysKy n 4acToTy CIMMINPOBAHUS



UHCTpyMeHTapun ana TpeucuHra

O6bIYHO pa3paboTUMK CTaNKUBAETCA CO cneayoLmMMm BONpocamMu:
* Kak cuctemy and TpemcuHra ucnonb3oBaTb?

* A YTO ecnu g 3axo4dy NoOMeHATb Tpencep? MHe npuaeTca nepenncbiBaTb BeCb
Kona?

A yTO 6ypeT c 6UbIMOTEKAMM, KOTOPbIE UCMOJb3YHOT UCMONb3YIOT Pa3Hble
Tpeuncepbl?

Service A Runtime ) Service B Runlime

omtoxt | Sevice Instrumentation
Context
| Tracer Runtime #1 J [ Tracer Runtime #2 ]

\ ) \
'\ | \ |

S | A S | 7

Trace data Trace data

[ Tracing Backend #1 } ------------------------- -[ Tracing Backend #2 ]




Opentracing

Opentracing — 510 cneundukaumsa Ha TO, KaK AOKeH BbIrNsfgeTb knacc Tracer B
pa3HbIX A3blKax NPOrpaMMmMUpoOBaHnSA, YTOObI €Er0 MOXKHO ObIS1I0 MOMEHATb, HE MEeHSS
Kopn cepBuca. https://opentracing.io/specification/

import io.opentracing.Scope;
import io.opentracing.Tracer;
import io.jaegertracing.Configuration;

import io.jaegertracing.internal.JaegerTracer;

private void sayHello(String helloTo) {
Configuration config = ...
Tracer tracer = config.getTracer();
try (Scope scope = tracer.buildSpan('"say-hello").startActive(true)) {
scope.span().setTag("hello-to", helloTo);



https://opentracing.io/specification/

NMpumep, Opentracing

Hanpumep, Mbl MOXXeM NMOMEHSATb TOJIbKO peannsavuuio tracer-a, a ocTasibHOM KO/, He
MeHsAeM

import io.opentracing.Scope; import io.opentracing.Scope;
import io.opentracing.Tracer; import io.opentracing.Tracer;
import io.jaegertracing.Configuration;

import co.elastic.apm.opentracing.ElasticApmTracer;
import io.jaegertracing.internal.JaegerTracer;

private void sayHello(String helloTo) { private void sayHello(String helloTo) {

Configuration config = ... Tracer tracer = new ElasticApmTracer();
A WEETE  CR e ot L)) try (Scope scope = tracer.buildSpan("say-hello").startActive(true)) {
try (Scope scope = tracer.buildSpan('"say-hello").startActive(true)) {

scope.span().setTag("hello-to", helloTo);
scope.span().setTag("hello-to", helloTo);




Context Trace

Context trace - Kakum 06pa3oM Mbl NPOKUAbIBAEM KOHTEKCT Tpeica (trace-id, span-id,
[aHHble U T.[1) OT OQHOro cepBMca B ApYrom.

Ana HTTP ectb yepHoBuk W3C Context Trace - https://www.w3.org/TR/trace-context-1/

EcTb Tak)Xe cCBOM peanunsauum:
e Zipkin B3 npotokon (https://github.com/openzipkin/b3-propagation )
* Uber npoTokon

Nnr.na.
Client Tracer Server Tracer
|  TraceContext | Http Request Headers |  TraceContext |
| 1 |
Traceld | X-B3-Traceld | Traceld |
| | |
| | ParentSpanid | | Inject | X-B3-ParentSpanld | Extract | | ParentSpanId | |
> > |
SpanId X-B3-SpanId SpanId |
| | | | | | || | |
Sampling decision X-B3-Sampled Sampling decision |
|



https://www.w3.org/TR/trace-context-1/
https://github.com/openzipkin/b3-propagation

UHcTpyMmeHTbl ana Tracing

 Zipkin (https://zipkin.io/ )
MHOro KJIMEHTCKNX BUBINOTEK, CBOM NPOTOKON B3, KOTOPbIN MHOrMMU CTOPOHHUMMU
Tpencepamu nogaepXxnsaertcsd

* Jaeger (https://www.jaegertracing.io/ )
MHOIO KNTMEHTCKUX 6MbnmoTek. AKTUBHO pa3BUBAETCSH, 6EXUT B CTOPOHY NOALEPIKKU
OpenTracing. INoka w3c context trace He noaaep>XuBatoT, HO noaaep)xmeaet B3

PasnnyHble APM:
* Elastic APM, LightStep, DynaTrace, DataDog, Instana Bce 6eryt B CTOPOHY Noaaep>Ku
Opentracing-a u W3C Context Trace

* OpenTelemetry — npanbHenwee passutue noaxona OpenTracing ¢ fo6aBNeHNEM
MeTpuk Openmetrics npoToko n noro.. [Moka B rnybokoun anbaoe.


https://zipkin.io/
https://www.jaegertracing.io/

Elastic APM

Elastic APM - cpeacTtBa Ans aHanuMsa npoMs3BOANTENIbBHOCTH
NPUIOXeHUN ¢ tracing-oM U MeTpukamu

0oms 20 ms 40 ms 60 ms 80 ms 100 ms 119 ms

“% HTTP 2xx FilesControllerV1i#fileDownload 119 ms

& unnamed 377 us

& SELECT FROM file 341ps

GET s3.objstor.cloud4y.ru 79 ms

& INSERT INTO file_statistic 8,278 s

———————
% HTTP 2:x EventControllerfipostEvent 197 ms
—
‘GET deal.sbemed.ru 8,646 s
—
‘GET deal.sberned.ru 6,822 us
—
‘GET deal.sbemed.ru 6,660 s
—
‘GET deal.sberned.ru 5010 s
PUT deal.sberned.ru 14 ms
—
PUT deal sberned.ru 10 ms
—
‘GET pypo.sberned.ru 8057 us
I
PUT prod kube.oxy.sber 12 ms
—
‘GET portalsberned.ru 15 ms
—
PUT portal.sberned.ry 4537 s
_—
‘GET deal.sberned.ru 3,515 s
——
POST ms-client stat.sberned.ru 14 ms
—
POST ealsbemed.ru 12 ms
_—
‘GET deal.sbered.ru 3,662 s
I
POST ms-clentstat.sbered.u 12 ms
——
POST deal.sbered.ru 14 ms
—
‘GET prod kube.oxy.sber 5,719 s
S SELECT FROM acceptance_request 493 s
POST deal sberned.ru 19 ms
[]
 SELECT FROM identification 352 s
S SELECT 175 s
-
© INSERT INTO audit 2017 s
1
 SELECT FROM processed_deal 319 us
1
S SELECT FROM processed_deal 185 s

]
© INSERT INTO processed_deal 252 s



Microservice chassis

Microservice chassis — 3To PpenMBOpPK, KOTOPbI MOMOraeT BCTpanBaTthb
CEpPBUCbI B MUKPOCEPBUCHYIO apXUTEKTYpPY

Mpumepnbl: SpringBoot/SpringCloud, Go-kit

Service

Service code

Microservice chassis

Circuit breaker Service discovery

Distributed tracing Application metrics

Logging Health check

Externalized config.




Service mesh

[loyeMy 6bl He BbIHECTU YaCTb IOMMKK N3 KOAa MPUOXEHUSA B
OTAEeNbHbIN «C/TON» B3aUMOAENCTBUS CEPBUCOB?

API
gateway

Order
Service

Restaurant
Service

Microservice
chassis

Microservice

Microservice
chassis I

chassis

A A

Y Y

Fewer functions

ﬁ

Microservice chassis

Logging Application metrics
Externalized config. Health check
Distributed tracing

Circuit breaker Service discovery

Service | Smart traffic routing

mesh 1| 5ad balancing

Distributed tracing

Secure communications

Deployment infrastructure

P

unctionality moved from
microservice chassis to
service mesh




Service mesh

[laBaiTe Cc KaXkbIM NOA0M NOCTaBUM side-NnpoKcu cepBuc, B KOTOPoM byaeT
BCS JlIornka no paboTe ¢ ApyrMmMu cepBUcCamMu:

[lpoBepka npaB JocTtyna

OTnpaBKa MeTPUK U TeNnemMeTpum

Distributed tracing

Circuit breaker
Nnr.na.

Control plane

Management
Component |

Management
Component Il

e [ i L L

Proxy Proxy Proxy Proxy
/1 /1 /1 /1
App App App App




Service mesh

HeBa)kHO, 4UTO fienaroT CEPBUCHI, HO TPaPUK Mexay HUMHU
ABNSeTCA naeanbHOM TOYKON ANna gob6aBneHnsa HOBOW
(OYHKLMOHANbHOCTMW.

Service mesh BbIrNAQUT TaK: Bbl pasBopavymBaeTe Ky4dy rMpoKcwy,
KOTOpble «4TO-TO AenatoT» C BHYTPEHHUM, MEXCEPBUCHbBIM
TpapunKomMm, n ncnonbsyete control plane gnsa MmoHnTopuHra m
yrpaBJ/ieHNA UMM.

[ Proxy j >[ Proxy j b[ Proxy ]
T I l
[ Service A J [ Service B ] [ Service C J




Service mesh Ha npumepe istio
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PacnpeaeneHHasa TpaccUpoBKa

Duration: Services: @ Depth: @ Total Spans: )
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details.default x1 | istio-ingressgateway x1 | productpage.default x3 | ratings.default x1 | reviews.default x2
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Distributed Trace for a single request



Service mesh Ha npumepe istio
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@dave_strebel v Tech tip for the day: Don't use #istio in
production. It _sounds_ awesome, but
“Finally got Istio into production” moving away from it has been one of the
=" = biggest stress-relievers |'ve seen in a long
time.
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Service mesh nnocbl U MUHYCbI

MuHycbil:

* YBenuyeHue latency

e [ononHutenbHble pecypcbl (Mmem, cpu) Ha paboTy NPOKCH
* CnoXHOCTb noaaep>xku

Mniochbl:

* BO3MOXHOCTb LeHTpann3oBaHHO U 6e3 BHECEHWS NPaBOK B KOA
NPUNOXXEHNIN N HE3AaBUCMMO OT UX CTeKa [06aBNATb
(OYHKLUMOHANbHOCTb.



MaTepuanbli

BeATJTY I OaNe VT

EXPERT INSIGHT OREILLY’

Istio

Up & Running

Using a Service Mesh to Connect,
Secure, Control, and Observe

Mastering
Distributed

Tracing

Analyzing performance in microservices
and complex systems

Yuri Shk @ Lee Calcote & Zack Butcher

uri Shkuro

https://www.amazon.com/Mastering- https://www.amazon.com/Istio-Running-
Distributed-Tracing-performance-microservices- Service-Connect-Control/dp/1492043788

ebook/dp/BO7MBNGF7Q



https://www.amazon.com/Istio-Running-Service-Connect-Control/dp/1492043788
https://www.amazon.com/Mastering-Distributed-Tracing-performance-microservices-ebook/dp/B07MBNGF7Q

MaTepuanbli

* https://www.elastic.co/blog/distributed-tracing-opentracing-and-elastic-apm -
Hensoxasa BBOAHAas cTaTbs NMPo oneHTpencuHr ot Elastic APM

* https://opentelemetry.io/ - open telemetry

* https://github.com/w3c/trace-context - ctaHgapT w3 context trace

* https://github.com/w3c/trace-context/blob/master/implementations.md - kTo
noanepXxmBaert trace context
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https://github.com/w3c/trace-context
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https://otus.ru/polls/5548/
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