Kubernetes. MOHUTOPUHT.
JlormpoBaHue



NnaH

e Kakol gomKeH ObiTb MOHUTOPUHT
e MoHuTtopuHr Kubernetes

o [lpUHUNNBI MOHUTOPUHIa

o Kubernetes Probes

o  MoHutopuHr Kubernetes

o Prometheus Operator

o Buayanmsaun4d
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Kakon oonxeH 6biTb MOHUTOPUHI

Obecneuntb ObICTPYIO OOPATHYKO CBA3b CMpaBa HaNeBO

A
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& DEV S S OPS
N . &

busnec SEC Mponpyxr

" T
IMoas3oeaTenn — ~—

BeicTpBIH NOTOK
H3IMEeHeHHH
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Kakon oonxeH 6biTb MOHUTOPUHI

INnocbl 6biIcTPpO O6paTHON CBA3MU

e []OBbIlWAET KAYECTBO MNPOAYKTA
e []O3BONFET ONepaTMBHO pearmpoBaTth Ha 3HAUYNMbIE COObITUA/U3MEHEHUS

e []oBbIWAETCA CKOPOCTb OOYUEHNA BHYTPW OPraHn3aLmm
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Kakon oonxeH 6biTb MOHUTOPUHI

Npumepsbl 6biICTPON O6pPaTHON CBA3MU

MOHUTOPWHI OKPYXEHUW 1 PAaOOThl MPUIOXKXEHWSA
MOHUTOPWHI MOBeAeHWS MO/Ib30BaTeen
ABTOMATM3aLNSA COOPKM KOOA 1 MPOroHa TECTOB

ChatOps
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MOHUTOPUHI AO/XKEH

JonmxeH YOOB/1IETBOPATb I'IOTpeéHOCTI/I CBOUX K/ITMEHTOB.

e Dev
e Ops

e Business
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Kakon oonxeH 6biTb MOHUTOPUHI

MOHUTOPUHI

COBOKYMHOCTb  WMHCTPYMEHTOB W MPAaKTWK, MO3BOMAKOLWAA OCYLWEeCTBAATb
KOHTPOMb Hag pabdoton |IT cucteM m OaBaTb OLEHKY kKadectBa pPadOoTbl 3TUX
CUCTEM.
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Kakue MeTpuku

KYyXHS
Ha pavoHe

CerogHsA

Buepa

Heagento
Ha3apg

| Pexopgl
1 6242431°P
i 3-ro cheBpans 21:36

11549 3aKa3oB 6 453 649 ‘P

10181 yenoBek

11293 3akasa 6 242 431 P

9974 uenoBeka

11036 3aKas3oB 5 895 108 P

9683 uyenoseka
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MOHUTOPUHI KaK cepBUC

MoxeT OblITb:

e COOCTBEHHbIN cepBUC (Zabbix, Prometheus, ...)

e S5aaS (New Relic, Datadog, okmeter.io)
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Mopenu moHutopuHra Blackbox MOHUTOpPUHI

e MOHUTOPUHI U3BHE C TOYKW 3PEHNA NONTb30BATE/NH
e He BMAMM, Kak paboTaeT cnuctema BHYTpuU

e [Ipumepbl: NPOBEPKa OTKPbLITLIX MOPTOB, MOACYET KOHHEKTOB, Ha/In4me
npoLecca
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Moaenun moHutopuHra Whitebox MOHUTOPUHT

NononHaeTr moaenb blackbox

MOHUTOPWHI HA OCHOBE MHMOPMALMK O BHYTPEHHEN padboTe CUCTEMbI

[TpyMepbl: METPUKKM NPUNOXKEHWI (BpeMd 3anpoca kK b/l, konmyectBo
nosb3oBartenei n 1.4.)
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MoHutopuHr Kubernetes



MoHutopuHr Kubernetes

OnuncaHue Bcex KOMMOHEHTOB MOHUTOPUHIA, U KaK ero
NCno1b3oBaTb ONMNCaHbl B AOKYMEHTEe
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https://github.com/kubernetes/community/blob/master/contributors/design-proposals/instrumentation/monitoring_architecture.md

MoHutopuHr Kubernetes

e Pipelines
o Core metrics pipeline
= Kubelet
= Resource estimator
= Metrics-server

m  AP| server

o Monitoring pipeline

=  Expose metrics to end-users
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MoHutopuHr Kubernetes

Metric-server npegocrtaBngaert gaHHble gnda HPA yepes agantep
Icnonb3oBaHue “Infrastore” B kKauecTBe XpaHuamLLa AaHHbIX

[ToNb30BaTENbCKNE CUCTEMDI MOHUTOPWMHIA HE B38VIMO,D,€VICTByPOT HAlNpPAMYyto C

metric-server
cAdvisor 0o/mkeH OblTb NCTOYHMKOM METPUK KOHTENHEPOB

Bce koMnoHeHTbl K8S A0MKHbI MpeaoCTaBNATh (€CNN A0MMKHbI) METPUKN B
dbopmarte npurogHom ana Prometheus
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MoHutopuHr Kubernetes

RC / Deployment
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MoHutopuHr Kubernetes

MOHUTOPUHI HOA K/acTepa

e (Core metrics
o CPU
o RAM
o Disk

o Network

E 17167
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Noaxoabl K MOHUTOPUHIY

e The Four Golden Signals
e The USE Method
e The RED Method
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The Four Golden Signals

NMoaxopn 6bi1n o3BYy4YeH B “SRE Handbook™

Latency

Bpema HeobGxoamMoe Ha 00CyXMBaHMeE 3arnpoca

Traffic

KonnyectBo 3anpoCoB OTNPaBAAEeMbIX Ha Ballly CUCTEMY

Errors:

Konnyectso owmnbdoK

Saturation

Hacko/ibkO MOOH Ball cepsuc *_"
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https://landing.google.com/sre/books/

The USE Method

Noaxopn o3Byunn bpeHpaH Mpar

Resource
BCE KOMMOHEHThI hr3deckoro\BmpTtyanbHoro cepeepa (CPU, Disk, RAM,
etc.)

Utilization

BpeMA KOTOpOe 3aTpadnBaeT pecypc Ha BbiNo/HeHMe 3a4a4

Saturation

NMNoKa3aTe/lb yKa3bIBaPOLLI,I/Il7I HA KOJTMYECTBO TACKOB KOTOPblEe HE MOTYT ObITb
BbINMOJTHEHbLI, NMPKX 3TOM MNMOoraagad B o4Hepelb

Errors

KO/IMYECTBO OWMOOK
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http://www.brendangregg.com/usemethod.html

The RED Method

Noaxon o3Byunn Tom Bunku

| The USE method is for resources and the RED method is for my services

Rate

KOJTMYECTBO 3alripoCcoB B CeKyHAOY

Errors

KOMMMYECTBO 3aMNpOCOB 3aBEPLUMBLUNXCA C OLUNOKOW

Duration

KOJINYeCTBO BpeMeHN KOTOPpOEe 3aHMaeT Ka>X bl 3arpoc
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https://youtu.be/TJLpYXbnfQ4

MoHuTopuHr | KoHtenHepsi | CPU

1 sum(
2 rate(container_cpu_usage_seconds_total[5m]))
3 by (container_name)
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MoHuTopuHr | KoHtenHepsi | CPU

e container_cpu_cfs_throttled_seconds_total

1 sum(
2 rate(container_cpu_cfs_throttled_seconds_total [5m]))
3 by (container_name)

MOHUTOPUHI BPpEMEHMU KOoraa Halln KOHTeMHepPbl HAYMHAKOT
“TpoTNnnTh”
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MoHuTopuHr | KoHtenHepsbl | RAM

e container_memory_working_set_bytes

1 sum(container_memory_working_set_bytes{name!~"POD"})

2 by (name)

OOMkiller Bce Bugnt *
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MoHutopuHr K8s API Server

Request (Rates and Latencies)

Performance of controller work queues

Etcd helper cache work queues and cache performance
General process status (File Descriptors/Memory/CPU Seconds)

Golang status (GC/Memory/Threads)
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MoHutopuHr K8s API Server

e 3anpocbkl: WATCH, PUT, POST, PATCH, LIST, GET, DELETE, and CONNECT

1  sum(rate(apiserver_request_count[5m])) by (resource, subresource, verb)

e FErrors

1 rate(apiserver_request_count{code=~""(?:5..)%$"}[5m]) / rate(apiserver_request_count[5m])

e Duration
1 histogram_quantile(©.9, sum(rate(apiserver_request_latencies_bucket[5m]))
2 by (le, resource, subresource, verb) ) / 1e+06
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MoHutopuHr ETCD

JloctynHo noapoOHOe onncaHne BCcex MeTpuk

1 — job_name: etcd
2 static_configs:
3 - targets: ['etcd-a.xxxx.xxxx:4001']

Leader existence and leader change rate
Proposals committed/applied/pending/failed
Disk write performance

Inbound gRPC stats

Intra-cluster gRPC stats

E 27/67
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https://github.com/etcd-io/etcd/blob/master/Documentation/metrics.md

MoHutopuHr Kube-state-metrics

3HaYEeHWA 019 BCEX TUTTOB OOBEKTOB
Bce MeTkn 1 nx 3HauYeHnsa CBA3aHHble C KaXablM OO BbEKTOM
Bpema cozgaHns a9 Bcex 0ObeKTOB
O0uwasa nHopMauma cneundmnyHaa oaa Kaxxgoro o0bekTa

Hpyrrne coCcTtosaHus cneumdpmnyHble ai4a onpegeneHHoro o0bekTa

1 count (kube_pod_status_phase{phase="Running"})
2 count (kube_pod_status_phase{phase="Failed"})

E 28/67
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MOHUTOPUHI CepBUCOB

Probes

[leprnoanyeckme npoBepkn pod’a Ha XM3HECNOCOOHOCTb.

Kak y3HaTb, UTO CEpPBUC “XMB” 1 FTOTOB K paboTe?

ExecAction - BbIMO/THWUTL KOMaHAOy M XaaTtb exit code O
TCPSocketAction - npoBeputb, uto TCP-NOpT OTKPLIT

HTTPGetAction - otnpasute HT TP GET-3anpoc

E 29/67
>



MOHUTOPUHI CepBUCOB

Liveness probes

e [lpoBepdAET UTo NPUIOXKEHME 3aMyLEHO U “XMBO”

e ECnu probe HeycnelwHa - nepe3anyCck KoHTernHepa®

apiVersion: vi1

kind: Pod

spec:
containers:
— name: liveness
image: liveness

livenessProbe:

© 00 N O O » W N =

tepSocket:
port: 8080

G
)

initialDelaySeconds: 5

RN
N

periodSeconds: 10
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MOHUTOPUHI CepBUCOB

[1poBepHET UTO NPUNOXKEHME TOTOBO OOC/Y>XXMBATb 3aMNpPOChl

[locne Toro kak startupProbe ycneuiHa - ynpaB/ieHne nepeaaeTcy

livenessProbe

© 00 N O O » W N =

[ O G
W N~

livenessProbe:
httpGet:
path: /healthz
port: liveness-port
failureThreshold: 1

periodSeconds: 1

startupProbe:
httpGet:
path: /healthz
port: liveness-port
failureThreshold: 30

periodSeconds: 10

Startup probes

E 31/67
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Liveness Probe

Service

4

Liveness
PASS

hY

Liveness
PASS
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MOHUTOPUHI CepBUCOB

[1poBepHET UTO NPUNOXKEHME TOTOBO OOC/Y>XXMBATb 3aMNpPOChl

Ecnn readinessProbe HeycnellHa - nponcxoauT yaaneHue pod v

OanIaHCUPOBKM

1 apiVersion: vi

2 kind: Pod

3

4 spec:

o containers:

6 — name: readiness

T image: readiness

8 readinessProbe:

9 httpGet:
10 path: /healthz
11 port: 8080
12 initialDelaySeconds:
13 periodSeconds: 3

Readiness probes

E 33/67
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Redness Probe

Service

4

T

Readiness
PASS

e

T

Readiness
PASS
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Prometheus

e KOMMOHEHTHI
o Pushgateway
o Prometheus server
o Alertmanagers

o  Web-Ul
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Prometheus

- Service discovery Prometheus , \
Short-lived ] alerting . pagerduty
jobs . P | J
. kubernetes file sd -
push metrics . Alertmanager [~ Email
at exit ' \. J
! discover -
¥ targets A notify [ )
N etc
Pushgateway . Prometheus server
. ; push
alerts
pull - Retrieval [-» TSDB [« HTTP | f |
metrics server
PromQL

9 ________________ Prometheus
web Ul
\\
Grafana
Jobs/ Node — Wenleel [ Data
i A

exporters visualization
and export
Prometheus :
targets B API clients
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Prometheus

Buabl hegepaunn:

e Hierarchical federation

e (Cross-service federation

E 37/67
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Prometheus xpaHeHue meTpuk

OtoenbHble Xpanwnwa gnd NCTopnyYeCKMX AaHHbIX:

Victoria Metrics
Cortex
Thanos

Clickhouse A

E 38/67
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Prometheus operator

Y
=\

Short-lived
jobs

push rﬁetrics
at exit

¥

Pushgateway

¥

Y
Y

Jobs/
exporters

Prometheus
targets

Service discovery Prometheus , \
alerting .+ pagerduty
kubernetes file_sd ) -
. Alertmanager - Email
discover . - o
targets A notify\ ( 3
“‘ etc
. Prometheus server
; push
algns
Retrieval TSDB HTTP
server
PromQL
9 ________________ Prometheus
web Ul
""""""""" =\ visualization
and export
""""""""" API clients
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Prometheus operator

Service 1

Service 2 ServiceMonitor 1

Service 3 Prometheus

ServiceMonitor 2

Service 4

Service 5

Loccooccoooood =

deploy
& manage
Operator Prometheus Server
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Prometheus operator | Service monitor

Data source l 9 Data source
Grafana

Node exporter . i

ServiceMonitor config
App deployments
Kubemetes node

@ ServiceMonitor config
Node exporter

Kube state metrics .
Kubemetes Service
Prometheus App deployments sro:nelheuts
deploymem Kubernetes node fl eploymen

ﬁ ServiceMonitor config

Node exporter App deployments

Kubernetes node

PrometheusRule alerts PrometheusRule alerts
. . Notification
Nouﬁc'zy hannel
channel
Alert Manager
L]
slack
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Prometheus operator

BapunaHTbl yCTaHOBKMU

e Helm chart
e (Official repo

e Bkatntb ero pykamm *_*

E 42167
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Prometheus operator values.yaml

1 prometheus:

2 prometheusSpec:

3 retention: 3d

4 ### Check this labels: kubectl get prometheus —o yaml —-n monitoring

S serviceMonitorNamespaceSelector: {} ### Namespace for ServiceMonitors select
6 serviceMonitorSelectorNilUsesHelmValues: false

T serviceMonitorSelector: {} ### matchlLabels for ServiceMonitors select
8 # serviceMonitorSelector:

9 # matchLabels:
10 # prometheus: kube-prometheus
11 # release: prometheus—cluster-monitoring

12 grafana:

13 adminPassword: XXXXXXXXXXXXXXXXXXXX

E 43/67
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Prometheus operator

Service for service monitor

kind: Service
apiVersion: vi
metadata:
name: example-app
labels:
app: example-app
spec:

selector:

© 0 N O O W wWw N =

app: example-app

RN
()

ports:

-
-

— name: web

port: 8080

Y
N

! O6pallaeM BHUMaHME, YTO Mbl co34aeM named nopT

E 44/67
>



Prometheus operator

Service monitor

apiVersion: monitoring.coreos.com/vi
kind: ServiceMonitor
metadata:
name: example-app
labels:
team: frontend
spec:

selector:

© 0 N O O W wWw N =

matchLabels:

RN
()

app: example-app

-
-

endpoints:

-
N

— port: web
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Prometheus operator

3arpyska wabrioHoB

[1py nomoLwn configmap (sidecar container)
Gerrit API

Pykamn Hy>xgatoLmxea "

3arpys3ka npasuvn

Yepes cneunanbHbli 00bekT PrometheusRule
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Grafana

Open source MHCTPYMEHT A/19 NOCTPOEHNs Aalbop/aoB CUCTEM MOHUTOPUHIA

[logoepXxmBaeTt nonydenne gaHHbix U3 Graphite, Elasticsearch, OpenTSDB,
Prometheus n InfluxDB n 6a3 SQL

[1naruHbl ong NMHTErpaunmn C gpyrmmMmm cnctemMmaMm MOHUTOPKHIa

Hub ¢ rotoBbiMM goLbdopaamum
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Hawoéopabi

Hawobopabl B Grafana xpaHATCa B . json
ECTb BOSMOXHOCTb MX MMMOPTUPOBATL/3KCNOPTUPOBATL

HaunHasa ¢ Bepcum 4.0 nogaepxmBaeTcd BEpPCUOHMpOBaHMe AaloopaoB npw
N3MEHEHUWM C BO3SMOXHOCTbIO OTKATA

[1pun XXenaHuy, cBOW Aawodopabl MOXHO OnyO/IMKOBaTbL B MapkeTtn/ence
https://grafana.com/dashboards
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https://grafana.com/dashboards

Hub ana pawbéopaos

Ha cante Grafana goCTynHbl . JlocTyneH nounck u

hrnbTpaUMsa NoO PasNNYHbIM KPUTEPUAM.
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https://grafana.com/dashboards

Promql

fisbik 3anpocos PromQL

PromQL - a3blk 3@anpoca OaHHbIX, peann3oBaHHbIM B Prometheus. 3anpochl
AOaHHbIX B PromQL cocTtoaTt mns:

Literals (nutepanbl) - u1cna, CTpokK

Time series Selectors - BbI6OpKa BEKTOPA 3HAYEHUIN METPUKU U3 BPEMEHHOTO
pAfa 3a onpeaeneHHbli MOMEHT UK 3@ NPOMEXYTOK BpemMeHu. Hanpumep:
node_cpu , node_cpu{mode="idle'} , node_cpu{mode="'idle'} offset

5m , node_cpu{mode="idle'}[1m]

Operators (onepartophbl) - pas3nMyHbie OnepaTopbl: apupPmeTmyeckmne,
CpaBHeHNd, paboThl HAL BEKTOPAMU K arperaymm

Functions ((hyHKLMIM) - OOMBLON CMUCOK PYHKLNIA, KOTOPbIE MOXHO MPUMEHATH
K BEKTOPY BPEMEHHOIO PHaa
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https://prometheus.io/docs/prometheus/latest/querying/basics/
https://prometheus.io/docs/prometheus/latest/querying/operators/
https://prometheus.io/docs/prometheus/latest/querying/functions/

Time series selector

OTOOpPa3nM METPUKY:

ui_request_count

Ul HTTP Requests

17:18:16 17:18:18 17:18:20 17:18:22 17:18:24 17:18:26 17:18:28 17:18:30 17:18:32 17:18:34

ui_request_count{http_status="200",instance="ui:9292",job="ui",method="GET",path="/"}
ui_request_count{http_status="200",instance="ui:9292",job="ui",method="GET",path="/metrics"}
ui_request_count{http_status="200",instance="ui:9292",job="ui",method="GET",path="/new"}
ui_request_count{http_status="200",instance="ui:9292",job="ui",method="GET",path="/post/59f71bc8744707000...
ui_request_count{http_status="200",instance="ui:9292",job="ui",method="GET",path="/post/59f71d5f744707000...
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Time series selector

YTOUuHAEM METPUKY, NCMOMb3Yya Nerbnbi:

ui_request_count{method="GET", path="/new"}

Ul HTTP Requests

17:22:00 17:22:05 17:22:10 17:22:15 17:22:20 17:22:25

== Ui_request_count{http_status="200",instance="ui:9292",job="ui",method="GET",path="/new"}
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Range vector selector

PesynbraT 3anpoca:

rate(container_cpu_user_seconds_total{image!=""}[1m])

Container CPU usage
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JlormpoBaHue
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JlornpopaHue

NHCcTpyMmeHTapum

o F| K-stack\ELK-stack
o |OKi
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kubectl logs

1 $ kubectl
2

3 10.8.19.5
4 10.8.19.5
o 10.8.19.5
6 10.8.19.5
T 10.8.19.5
8 10.8.19.5

logs pod_name container_name —--tail 10 -f

[
[
[
[
[
[

04/Dec/2017
04/Dec/2017
04/Dec/2017
©4/Dec/2017
04/Dec/2017
04/Dec/2017

15:
15:
15:
15:
15:
15:

04:
05:
06:
QT :
08:
09:

R )
OO O O O

"GET
"GET
"GET
"GET
"GET

/metrics
/metrics
/metrics
/metrics
/metrics

/metrics

HTTP/1.1"

HTTP/1.
HTTP/1 .
HTTP/1.
HTTP/1.
HTTP/1 .

S

200

" 200
" 200
' 200

200

" 200

Y Kubernetes HeT BCTPOEHHbIX MEXAHWU3MOB /15 OTMNPAaBKW NMOTOB (TaKMX Kak

logging drivers B Docker)
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JlornpopaHue

B Kubernetes mbl H& MOXEM XPaHUTb O 10Ka/IbHO
NHCTaHCbl MOTYT ObliTb OrpaHnyeHbl XXM3HEHHbBLIM LIMK/TOM
KomaHaHoe B3anMogencTBme npu OTC/1exXmBaHum npooiemsol

PoTtauma noros
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JlornposaHue

YT YT

) v N

( e O 4
- my-po f )
(o y-P 1,«"’* Logging A
[@ | } A Backend -
app-container ( '}__,,/
- - S
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JlornposaHue

YT

my-pod \ J'/ \I'

™\ |*/. Logglng A\ '.l
@ app-container ?__ Backend Y%
. \\‘*\ L7 /
i} —A__/
{ logging-agent
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JlornposaHue

e
/ N
@ app-container I/A Logging /’I\.I
S ') \r Backend \'L J

stdout < > */’

evin AT
log-file.log I
7 7o v

o‘b logging-agent-pod

,‘\. | tat { logging-agent]
ogrotaie
< o —/
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JlornposaHue

STDOUT JSON / journald

mm]] 598 ’ Log Aggregator
_’ . _’ D _> ’ +

fluentd Log Forwarder

*k
container log

A

elasticsearch

‘ JSON
<

kibana

& Stackdriver
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JlornposaHue

STDOUT . JSON/journald Y ventort
W —_— EEEEN * — —j > Log Forwarder
: * fluentd
container log
-
-—w

‘ JSON elasticsearch Log Aggregator
‘ _

kibana ( Stackdriver fluentd
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JlornpoBaHue
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JlornpoBaHue

kibang Kibana
Deployment

Kibana

ElasticSearch 1.
| ]

StatefulSet T

| B

........... ’

; R SR - OMM - it

] - -y fluentd ::

: fluentd daemonSet |1

el el . Bl x

:

|

\~ ‘,

N36aBnaem 6nsHec ot MT-3aBMCUMOCTH a 64 /67



NMonesHble CCbI/TIKU

Operating within Normal Parameters: Monitoring Kubernetes (SREcon 2019)

MaclwTabupoBaHune npunoxeHus B Kubernetes Ha oCHOBE METPUK 13

Prometheus
Kube eagle
LlonrocpoyHoe xpaHeHne metpuk Prometheus

12 factor app

N36aBnaem 6usHec ot VT-3aBUCUMOCTU .E 65/67


https://hashman.ca/srecon-2019/
https://habr.com/en/company/mailru/blog/442638/
https://medium.com/@martin.schneppenheim/utilizing-and-monitoring-kubernetes-cluster-resources-more-effectively-using-this-tool-df4c68ec2053
https://habr.com/ru/post/441136/
https://12factor.net/

NMonesHble CCbI/TIKU

KHura bpengana 'para System Performance: Enterprise and the Cloud
3ameTkn npo USE n RED

Cratba npo SRE Golden Signals

CraTtba o1 DataDog Monitoring 101: Cobupaem npaBW/ibHble AaHHblE

Anekcen IBaHoB, Dropbox. [Ipaktnyecknii onbIT MOHUTOPUHTA

pacnpeneneHHbix cncrtem Cnanabl

Bnagnmnp lbideB, Google Kak a9 Hay4n/icd He BONTHOBATHCH U MO0/
nenmkep (MNpo koHuenuuio SRE, SLA/SLO/SLI v ap.) Chansl

136aBndem 6usHec ot MT-3aBUCUMOCTM
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http://localhost:1313/CICD-Kubernetes-GitLab/Day02/www.brendangregg.com/sysperfbook.html
https://www.facebook.com/otusru/posts/979380988866993
https://medium.com/faun/how-to-monitor-the-sre-golden-signals-1391cadc7524
https://www.datadoghq.com/blog/monitoring-101-collecting-data/
https://youtu.be/H8PqwMznk7Q?t=11279
https://monhouse.tech/bmm2017/materials/Alexey_Ivanov_Dropbox_Practical_expiriance_of_distributed_systems_monitoring.pdf
https://www.youtube.com/watch?v=avdS6aIs4yI&feature=youtu.be&list=PLUpE7k7er9GWHH_b5g7XVnooILdFP0SSB
https://speakerdeck.com/devopsmoscow/kak-ia-nauchilsia-nie-volnovat-sia-i-poliubil-pieidzhier

NMonesHblie CCbINTKU

e Bnaanmunp ViBaHoB, Booking Grapgire B booking.com
o KoHMpepeHunn n gp.. Uptime community

e [lpumepbl Runbook ot Gitlab
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https://www.youtube.com/watch?v=y_Lf6bVzBXI&feature=youtu.be
https://uptime.community/
https://gitlab.com/gitlab-com/runbooks

