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1.1 AiSuite DeViEw

Kubeflow 7|8I9| ZE| HIKIE Al SE13

- LSt ML toolkit K| (Jupyter, Kubeflow Pipelines, Katib, MLflow)
- E ] X2 (Kserve, Istio)

- 2L 2= Lot AEE|X| X[/ (Ceph RBD, HDFS, DDN Exascaler)

- =X H|0|E AHE-S e HIOIE 7H4 21010 X[2 ( )

- Multi-Tenancy / HPC workloadE &It HAE AA|IZE X|&

A HES QI3 IS HEY T K|

Rl


https://d2.naver.com/helloworld/3863967
https://deview.kr/2021/sessions/465

Dashboard
Kubectl

HTTP /gRPC

Client

AiSuite

N

e

/ Istio

Ingress Gateways

N

VICTORIA
METRICS

Model Servers
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1.2 AiSuite: Overview DEVIEW

AEXF namespacell| HI XL k| = application HH| 22{AE7 286H= application

jupyter

- Model Servers - |stio Control Plane (istiod)
- Notebooks - Ingress gateways

- Distributed Training pods - Monitoring components

- Pipeline worker pods - Alluxio

- Modelregistry - Operators

- User Grafana dashboard - .
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Data Plane

- Envoy proxy (L7 proxy)
- Kubernetes podlil =21 /LI7I= ECiE S EA|

https.//istio.io/latest/docs/ops/deployment/architecture/ g
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=ciAE LHCREE MHIAO[ CHet SE, 2IRE 28 S

O e Control Plane (Istiod)

l

O Proxy -_—
r

- Dataplane 22|
- S2AH HEl /Istio CRO| L2} SO Z data plane 2& HE (push)
-  SHOE dataplane 882 #Z5h= API - xDS (* discovery service)

https.//istio.io/latest/docs/ops/deployment/architecture/ @
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2.1Istio %t& &4 Ololist7] (xDS) DEVEw

Data plane Control plane (Istiod)

gRPC stream

L M= O = —
Istio proxy= 2= &H|0IEat/] DiscoveryRequest___, Istiod= 22 AE LH AH|A,

2|off Istioddl] 24 _ o L
. JISEl MH =2 X3hsH €t
DiscoveryResponse vo SES=2E00 S

ACK | ——

DiscoveryRequeSte—,. N i
Kubernetes Service, Endpoint

Istlo VirtualService, ..

o . — SHAEO0| Istio proxy2} 22 =
/'Scoverf_iz‘;%”se HZARSH0| 44715 push

10
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2.1Istio &S Hr4
Istiod®} Istio proxy= push& Xi2|o}7| Qloll 2 AEIC| AEE! 2|AAS AFETILILCT

- Istiod= 2ot dHEES WHAGID Istio proxy=0lAl 0| pusholiOF &LIC}.

- Istio proxy=< Istiod=22E 485 &1, 0|= HI22]0 XloliOF &FLILC}.

£- Kelsey Hightower
y @kelseyhightower

service mess /'sarvas mes/
noun

2> CPU, memory, network bandwidth A}&

1. the result of spending more compute resources than your actual

business logic dynamically generating and distributing Envoy proxy
configs and TLS certificates.

P 6:43 20193 7& 14&

11
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2.11stio in AiSuite Model Serving o "

Istio proxy Model server

- &
HTTP / gRPC

Client

A2 XL Be| B MY pod

https.//istio.io/latest/docs/ops/deployment/architecture/ 12
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AEXR 7t > MHIA HHE &7t Qloll Istiod ol 71

v Pilot Push Information

== Cluster == Endpoints == Listeners === Routes

13

CPU

60
o0
40
30
20
10

-
e

00:00 04:00 08:00

0

== Discovery (container)

Proxy Push Time
40s
30s J r 3 { P
PAVES
10s J
0 s 's ‘ el de
00:00 04:00 08:00

we P50 == p90 == p99 == p99.9

12:00
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2.2 2H: Istio proxy2| 2|24 A S71 i

CIE AF2XEe] MH|A HiEZF 22 A pod?| Istio proxylll &2 == M7 ¥
= LILC}.

UAELICE 22 M 0]210] 22 Istio proxy7t lAAE HHISHA

erve
wy T ®
— &)

Istio proxy CPU, Memory Al &7

14



NAVER
DEVIEW
2023

72X O |stio proxy= E21AE Qt0ll Y= LCIE DE MHIAN H2E 4+ UEE
O

MESE FY (push) HSLICE B2 pushe 23 AEQ| BIAAE

- CI2 NamespacellA{2} At

?D:I [T i AA
- Namespace 2IH|Ax 2t Q= AMH|A R Qlol] S22t push7| &dier & USLILCE.

|O
HU
O
St
M
e
<0,
9.1'
o O
-
n
-
N
s
T 0%
uok
1>
0
|
|
I1
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2.3 =E22¢% Push =0/7] 2023

Sidecar 2|2A9| egress 838= Soll L= namespace?ll Z2lolll 2 Qs

pushs &+ URSLICL

apiVersion: networking.istito.1o0/vlbetal
kind: Stidecar

metadata:

name: default
namespace: 1stio-system

spec:
egress: . . .
RO Istio proxy”/t BHZE =l namespace, kubeflow, istio-system
- 1stio-system/* Ol JIAAE(Q H | Of = -dHIF| =
 Kubeflow/+ namespacel]| Y= 2| AAS0| HZAZ T2 pushE BHA| EILICH
~ /%

host 2 namespace/dnsName g4l
16
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2.3 =2E22¢%Push =0]7] 2023

func checkProxyDependencies(proxy s*model.Proxy, config model.ConfigKey) bool {

// Detailed config dependencies check.
switch proxy.Type {
case model.SidecarProxy:
if proxy.SidecarScope.DependsOnConfig(config) {
return true

} else if proxy.PrevSidecarScope != nil && proxy.PrevSidecarScope.DependsOnConfig(config) {

return true

}
default:

// TODO We'll add the check for other proxy types later.
return true

}

return false

checkProxyDependencies — Proxy/t £8 2|AAL 2rHA =X X[ZForH push=S

H= 7=I7:-I-5|.5 oFAN
I = = O — O T

https.//github.com/istio/istio/blob/1.11.8/pilot/pkg/xds/proxy_dependencies.go#L60-L73 17
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2.3 =2E22¢%Push =0]7] 2023

func checkProxyDependencies(proxy s*model.Proxy, config model.ConfigKey) bool {

// Detalled config dependencies check.
switch proxy.Type {
case model.SidecarProxy:
if proxy.SidecarScope.DependsOnConfig(config) {
return true

} else if proxy.PrevSidecarScope != nil && proxy.PrevSidecarScope.DependsOnConfig(config) {

return true

}
default:

// TODO We'll add the check for other proxy types later.
return true

}

return false

checkProxyDependencies — Proxy/t £8 2|AAL 2rHA =X X[ZForH push=S

H= 7=I7:-I-5|.5 oFAN
I = = O — O T

https.//github.com/istio/istio/blob/1.11.8/pilot/pkg/xds/proxy_dependencies.go#L60-L73 18



NAVER
DEVIEW
2023

Rk e
- Memory footprint (proxy) : 300 MB - Memory footprint (proxy) : 60 MB
- P99 Push time (istiod): ~ 30s - P99 Push time (istiod): ~ 5s

- Avg. CPU usage (istiod): 156 ~ 20 - Avg. CPU usage (istiod): ~ 5

19
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7|2 OR |stio proxys= 22{AH Q0| Y= CHE 2E proxylll H2E 4 UL E
O —1
== —

d852 FY (push) &SLICL 2E82% pushs S AE Q| 2|4

- CI2 NamespaceU|AiQl At

?D:I [T i AA
- Namespace Q| M= 2 gl= AH|A R Ololl S 2%t push?t &det &~ USLILCE.

|O
HU
O
St
M
e
<0,
Qll-
o O
C
n
-
N
s
T 0X
uok
1>
0
|
|
I1
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Pushz 2Iof Istio proxy?Ql

=t eras 2ot
T 1__‘ | x N~ _ CPU, memory At &7t
Services / Endpoints e~ . S T~
Istiod \ S~ o
N ~
N4 ~ - -

PyTorch

21
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2.3 8295t Push £0]7| 2023

Sidecar 2|&ARE O MEolAl proxy?| HE|E RS o~ UKDt AF2K}7) 0|&
ofLIotL 21F ddol7|= & SLICE.

apiVersion: networking.istio.10/vlbetal
kKind: Stidecar
metadata:

name: default

namespace: jwpark

spec:
egress:
- hostss . ~ Predictor serviceli| ¢t Istio proxy= €2 namespace 22
- ./post-processing-service
e post-processing-service H2F &t Z5LICH

app: predictor

22
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HAtgkE AH|IAQ| visibilityE "None"” 22 436l 2235t Pushg ¢ 4 USLICL

Istio meshOi| MH|A7H ==E|= Sk (SidecarScope

1|0
MY
0z
Of
[|r
VL
|'|'|\I
QT
D
010
gt

type Instance string
apiVersion: vl
const ( kind: Service
// Private 1implies namespace local config metadata:
Private Instance = "." annotations:
// Public implies config is visible to all networking.istio.io/exportTo: "~"
Public Instance = "x" name: private-service

// None 1implies service 1s visible to no one. Used for services only spec:

None Instance = "~" type: ClusterIP

Istiod= "private-service” AMH|AN| CHeE BEE CHE proxy=HIAl pushotX| S&LICE

https.//github.com/istio/istio/blob/1.11.8/pkg/config/visibility/visibility.go#L27-1.34 23
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2.3 =E22¢% Push =0|7] 2023

"None" visibilitye| 22} (Istio proxy)

vCPUUsage & 1

CPU Usage n o JI o ey ege
Public” visibility
0.300
0250 None visibility l
0200 ... e .S S I I I I
| l |
0.100 | | | I
0.0500 | | | |
0 S
15:22 15:23 15:24 | WA I 15:26 15:27 1 15:28 I 15:29 15:30 15:31 1 15:32
» | —— = —— |
e POD == istio-proxy == kserve-container s=ss queue-proxy === requests = |imits I
————————— b

Z = namespace 2HolIA] visibility= Cr=A| ot ~BH 71| MH|A S &M= [
Istio proxy2| CPU AS2

24
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"None" visibility2| 21} (Istiod)

Pilot Pushes -

I ° [ ] ] ° ° egeo

125 ops/s Public” visibility
100 ops/s i (A -
| l
75 ops/s | |
"None” visibility | I

50 ops/s
| l
25 ops/s r l
l
0 ops/s ali. | |II"I| II |

1522 1524 15"2% ™™5"28 ™380 ™|57%2 == == ==

== Cluster == Endpoints == Listeners == Routes

288710 AH|AE "None” / "Public” visibility = &34 2 [ Istiod push
25
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2.3 =2E22¢%Push =0]7] 2023

ArEXL71 AE MHIAQ] visibilityE MEAMA 7= HESLICE MB|AL| dA L2} visibility

£ 4d73oll3= mutating admission webhookS & otAR SLICE

APl reques APl Authentication Mutating Object Validating Persisted
HTTP o Schema > S
Authorization admission admission to etcd
handler Validation

Webhook || Webhook Webhook '

2AESEES AH|A S| BL "None” visibilityE AdgiLICE

https.//kubernetes.io/blog/2019/03/21/a-guide-to-kubernetes-admission-controllers/ 26
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2.4 2HI: Ingress Gateway Pushz 2lst CPU A+E 55"

Istio proxy Model server

- &
HTTP / gRPC

Client

A2 XL Be| B MY pod

https.//istio.io/latest/docs/ops/deployment/architecture/ 27
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2.4 2Hl: Ingress Gateway Pushz 2lst CPU A+E 55"

"None" visibility2 AH|AE Hd6lEHEIE Gatewayll 2 push7t 24dist= 2X|7}

R RSLIC.

Pilot Pushes -
o "Public” V|S|b|I|ty CPU
100 ops/s = = = = = : "Public” V|S|b|I|ty
| -—————
75 ops/s | 0.750 |

"None" visibilityi

I
|___

o0 ops/s

0500 None" visibility
|

0.250 =

15:22 15:24 1526 ™ 8—15*30—15*32— — — 0= e -
1525 mm == wf 15300 — — 1535 —

== Cluster == Endpoints == Listeners == Routes

25 ops/s

Istiod?| push Pushz 2loll &7t Ingress gateway pod?2| CPU AtEEH

28
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2.4 2HI: Ingress Gateway Pushz 2lst CPU A+ 55"

Client 273 %{2|2t £& §810] pushZ Qloll EE= CPUZ AlEot= Al =HI7t ELIC.

v Pilot Push Information

Node CPU Usage %
Pilot Pushes
20%
I I 15%

I 10
. AL g
— VA IR N l. Vi ik Bkl

10:00 10:30 11:00 I 11:30 12I)0 12:30 10:00 10:30 11:00 I11:30 1100 12:30
W "Wter == Endpoints == Listeners Routesl— Secrets L e e g - “I- | - I

[(HHE 2AFehE Al B2 49| AH|A A > Pilot push 24 2 Ingress Gatewayl| CPU AtE2E &7t

29
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2.4 Gateway Push =0]7] b33 "

func checkProxyDependencies(proxy *model.Proxy, config model.ConfigKey) bool {
// Detaliled config dependencies check.
switch proxy.Type {
case model.SidecarProxy:
if proxy.SidecarScope.DependsOnConfig(config) {
return true

} else if proxy.PrevSidecarScope != nil && proxy.PrevSidecarScope.DependsOnConfig(config) {

return true

default:
// TODO We'll add the check for other proxy types later.

return true

}

return false

Check3roxyDependencies - Proxy7t &8 2|AaAL 2 U=K| M[Z0MH push&

Gateway type proxyl| 8L push7t &af €oLiE A= =olgh &~ USLICE

https.//github.com/istio/istio/blob/1.11.8/pilot/pkg/xds/proxy_dependencies.go#L60-L74 30
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2.4 Gateway Push =0]7] b33 "

case model.Router:

if config.Kind == kind.ServiceEntry {

// If config 1s ServiceEntry, name of the config 1s service's FQDN
svc, exist := push.ServicelIndex.HostnameAndNamespace[host.Name(config.Name)] [config.Namespace]
if exist {
if !push.IsServiceVisible(svc, proxy.Metadata.Namespace) {
return false

}
}
}

return true

Improved the number of pushes to gateway proxies by not pushing
when services are not visible from the gateway. (Issue #39110)
- |Istio 1.15.0 O] 7|H

https.//github.com/istio/istio/issues/39110
nttps.//github.com/istio/istio/pull/39168
nttps.//github.com/istio/istio/pull/42422

3


https://github.com/istio/istio/issues/39110
https://github.com/istio/istio/issues/39110
https://github.com/istio/istio/pull/39168
https://github.com/istio/istio/pull/42422
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2.4 Gateway Push =0]7] b33 "

M 0|2 =2 Q% gateway push?t SOSAS= =HUUASLICL.

v Pilot Push Information v Serving Ingress
Pilot Pushes - CPU
T I "Public” visibility [ ! "Public” visibility
60 ops/s I 0.750 I :
e "None" visibility 0.500 I I “"None" visibility
20 ops/s III I -; 0250 I II -;
0 ops/s -I I o I — ° : 11:54 I 11:56

1152 ; :
L M3 1L§4 - o5 SO Omm 11:57 1L — — — ] - e - =
== requests Current:4 == limits Current: 5

== Cluster == Endpoints == Listeners == Routes
== total Current: 0.0277 === average Current: 0.0277

Istiod2| push Ingress gateway pod?| CPU Atk

32
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2| XIS0Al =

S 7|I:I _QI ELIE-IEI AIJ\E‘II

TS HAIEE

88 General / Kubernetes / Views / Pods ¢ <3

{3 ® LastThourutc v Q O

thi+

30s v

=

NAVER
DEVIEW
2023

>
Q datasource  Prometheus v namespace  kyverno v pod  kyverno-5bfb99b9c9-d2j2h v resolution  30s v
oo v Information
oo
@ Created by Running on Pod IP
ReplicaSet: kyverno-5bfb99b9c9 ip-10-0-13-254.ec2.internal 10.0.13.103
= v Resources {0 98 General /Kubemetes / Views / Pods & <3 i+t B & O Lastihoururcy Q Q 30s~ &
>
Total pod CPU Requests us... Total pod CPU Limits usage Total pod RAM Requests u... Total pod RAM Limits usage Resources by contai Q
0% 0%
Container CPU Used CPU Requests 18:25 18:30 18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 19:15 19:20 18:25 18:30 18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 19:15 19:20
B8
kyverno 0.0514 0.100 CPU Usage by container Memory Usage by container
@ == kyverno == kyverno
134 MiB
e 0.0600
51.41% No data 30.62% - 114 Mi8
£ 0.0500 »
o @
= &
o
o 95.4 MiB
0.0400
CPU Usage / Requests & Limits by container Memory Usage / Requests & Lim| 0.0900 76.3 MiB
100% == kyverno REQUESTS 100% 18:25 18:30 18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 19:15 19:20 18:25 18:30 18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 19:15 19:20
80% i V \/-\[\WV\/\/\/\_/\/\/\\I\/‘W O
Network - Bandwidth Network - Packets Rate
~  60% ~ 60%
g g
T @
o 40% o 40%
VWVWMW 48.8 KiB
20% 20% 20 p/s
0% 0% 0B
18:25 18:30 18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 19:15 19:20 18:25 18:30 18:35 18:40 18:45 18:50 18:55 19:00 0p/s
cPu Usage by container Memory Usage by eon A9KiB -20p/s —V’\A/\AAJ\/\/\I\/V\/\NWA—/\/\-\/\/\j\,w
@} == kyverno
134 MiB 18:25 18:30 18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 LR 19:20 18:25 18:30 18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 19:15 19:20
O 0.0600 == Received == Transmitted == Received == Transmitted
a.' P 114 MiB Network - Packets Dropped Network - Errors
£ 0.0500 »
[
= £
= @ 100 p/s 100 p/s
©) (3] 95.4 MiB
0.0400 80 p/s 80 p/s
{:6:} 60 p/s 60 p/s
O 40 p/s 40p/s
20 p/s 20 p/s
& Op/s 0p/s
18:25 18:30 18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 19:15 19:20 18:25 18:30 18:35 18:40 18:45 18:50 18:55 19:00 19:05 19:10 19:15 19:20
@ == Received == Transmitted == Received == Transmitted
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[T Kubeflow s
Prometheus server Q i
* PromQL [ ’
4 N\ N\ N romQL | B
____________________ . HTTP i Grafana @ <
Retrievalf-» TSDB |e- ;
Server i Prometheus
- J U | J y S ——
e web UI
3 evaluate i ;
Node HDD/SSD H g
, [ PrometheusRule ]
' discover targets : |
1 : ' alert i e \
\ 4 \ 4 + i i__ _ '1
A N notify | i >\User e-mal )
- : : Alertmanager - ;
PodMon1tor ServiceMonitor (. )
--» Admin e-mall
Epull metrics Epull metrics . ) .
- : Y Y --» Github issue
X Or- er ( A ( ) ( )
p DCGM node API-Server custom . J
| exporter | | exporter | | ) exporter
knative | [ knative | [ istio-proxy
| serving ) | eventing ) | exporter |
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Prometheus Operator

o Kubernetes Custom Resource HHEZE 0|&
o CHS0 2= 28 = BAIHOE M06I(H Zttlot ! XlSCO =2 AJE| S K&

apiVersion: monitoring.coreos.com/vl

kind: Prometheus
metadata:

name: sample

namespace: monitoring
spec:

retention: 30d
resources:

30
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) ) config
ServiceMonitor
PodMonitor >
Additional Config
get
Exporter Pod
Exporter Pod
Exporter Pod . >
metrics

Prometheus
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Alertmanager

A

PrometheusRule

firing

vo Llume

37
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Alertmanager

A

PrometheusRule

firing

Prometheus
: : convert
ServiceMonitor
) Config —»  Rules |«
PodMon1tor g (relabel configs)
Additional Config |
4 evaluate
Service Discovery v
alert
lrelabel
get Sample
Exporter Pod < Targets
Exporter Pod
metric relabel
Exporter Pod . > Sample — >
metrics
vo Lume
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(1> Prometheus

convert

ServiceMonitor

Config

PodMonitor >

(relabel configs)

Additional Config i

Service Discovery (22)

lrelabel
get
Exporter Pod < Targets
Exporter Pod
metric relabel Save
Exporter Pod . < Sample < Grafana
metrics (11) _1
(23) vo lume
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AiSuite: Al Z21E (Ct42| GPU)
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AiSuite: Al Z21E (Ct2=2| GPU)
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AiSuite: Al

Tnode

Zuz

(Ct£&2| GPU)

A100 x 8

I - -l
: |

MIG (Multi Instance GPU)

Instance
(19.10gb)

Instance 2
(19.10gb)

Instance 3
(19.10gb)

Instance 4
(19.10gb)

Instance 5
(19.10gb)

Instance 6
(19.10gb)

Instance /
(19.10gb)

42
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AiSuite: Al Z21E (Ct42| GPU)

Tnode

1UhT

A100 x 8

MIG (Multi Instance GPU)

Instance 1

Instance 2

Instance 3

Instance 4

Instance b

Instance 6

Instance /

(19.10gb)

.
Metrics

(19.10gb)

-
Metrics

(19.10gb)

:
Metrics

43

(19.10gb)

:
Metrics

(19.10gb)

=
Metrics
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-
Metrics
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AiSuite: Al S E (Ct2| GPU) + 22 MY

™

Transformer

- .

User Inference
Service .
(@ ________ > Metrics Predictor
Gateways

44
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DEVIEW
2023

----- g

----- .

----- .

----- .

----- +> Metrics
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AiSuite: Al S Z (Ct2| GPU) + 22 AW + ZE| HIHE ®
K

Transformer

‘ Inference K
Transformer - Service
K . Predictor

User Inference User
Service | .
Predictor . S K
) K INference Predictor
(A <Transformer Service
Inference K
Service .
Predictor
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3.2 =M == N2l ArSTS So

Prometheus= 7|2X O & 3A|Z2F 712Fe| X
H

= o| X| X
T2 Metricse == HR22| AI2ES SESLICE

Memory Usage
116 GiB Head stats

93.1 GiB

Number of Series 1RO 27l 7}

69.8 GiB

46.6 GiB

Number of Chunks 2K 0|27} 7}2F

23.3 GiB

0B

Number of Label

== POD == config-reloader == prometheus == requests == limits PaII‘S

10/03 10/06 10/09 10/12 10/15 10/18
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Prometheus= 7|2& O 2 3A|ZI 7129 X|

THZ2 Metrics= == HR22| A2 S KEELIC
Kubernetes E4 & &2 churn rate7} 2igr & USLILCY.
o 5= churnrate @ =2 cardinality = OOM ¥

N

( ) some_metric_name_1 {svc="service-1", |pod="some-pod-old", ip="1.1.1.1"h

some_metric_name_1 {svc="service-1"|, |pod="some-pod-new", ip="2.2.2,2"‘}

47
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Prometheuse 7|28 O & 3A|Zt 71| X| X = Memory Ul XM eLICT.
U2 MetricseE =2 22| A2 QEeL|CY.
Kubernetes £ 4 =2 churn rate7} 24ist & Q=LICTH

E

Prometheustl OOMO| Z’&StCHH RLIEIE AAR FHIO X7t B S LICE.

-

Memory Usage

140 GiB

93.1 GiB

46.6 GiB

0B
12:00 12:30 13:00 i13:30 14:00 14:30
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Alertmanager

A

PrometheusRule

firing

Prometheus
. : convert
ServiceMonitor
: Config —>  Rules |«
PodMonitor g (relabel configs)
Additional Config |
4 evaluate
Service Discovery v
alert
lrelabel
get Sample
Exporter Pod Targets
Exporter Pod
metric relabel
Exporter Pod . > Sample >VE
metrics
vo Lume
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. 7:0 7| DEVIEW
3.2 Metrics =0| Y
(1) &t Exporter &H
mmmm e ——mmm-- \ Prometheus Alertmanager
|
A
; : ' convert
ServiceMonitor .
I . . . .
PodMonitor | Contig . —> Rules |« PrometheusRule firing
! (relabel configs)
| I
Additional Config [~ :
| \ 4 evaluate
Service Discovery !
alert
lrelabel
get Sample
Exporter Pod < Targets P .
2) [E° Mb_rl S
Exporter Pod .-------------(--)--- -'-_----- CS=
metric relabel : save
Exporter Pod : : Samp le . < Grafana
metrics | :
| m e e e e e e e e e e e e e e e e e e e e e = - v
vo lume
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Exporterg Soll H{X|= A&
o S Metrics relabel 21¢i= oMl "+& "= OIEOP"LIEF

Endpoint State Last Scrape | Duration ; Error

http://1.2.3.4:15090/stats/prometh () container="istio-proxy" 1m 23sago 1 61953ms

eus endpoint="http-envoy-prom"

instance="1.2.3.4:15090"

job="serving-gateway"
pod="some-pod"

Scrape duration (All) v

) ) F 35.94 s
o == Duration= time-out= %HEOI'J— e I
28 co mponentﬂil BHol= 7F=LILCE. ij:;;‘g:j e e
ecome ST
jﬁﬁ:s M I [ T =
T [ T

3.16 ms
P LT LT L
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Exporterg Soll HHX|= K| ES2 "’.‘_1
o A8= Soll HEe K| X0 LIELHE

Enabled by default

Name
arp

bcache

bonding

btrfs

Description
Exposes ARP statistics from /proc/net/arp .
Exposes bcache statistics from /sys/fs/bcache/ .

Exposes the number of configured and active slaves of
Linux bonding interfaces.

Exposes btrfs statistics

CvnAacac cvietam IhAant +i iman Aariviad fram tha

0S
Linux

Linux

Linux

Linux

Narnain NranAanfhisy CraaRCN

eg) node-exporter --no-collector.<name>
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O O
O ’a*%*oil L2 S IabeI% ’:.*11I'5f01 cardinalityE % & USLILCE.
O | [ IR €Al 6l metrics =8 &Y

, 1d="some-A"}
, 1d="some-A"}
, 1d="some-B"}

some_metric _name_1 {pod="some-pod-1", 1p="1.1.1.1
some_metric_name_1 {pod="some-pod-2", 1p="1.1.1.2
some_metric_name_1 {pod="some-pod-3", 1p="1.1.1.3

some metric name 2 {node="some-node-1", oS
some metric name 2 {node="some-node-2", oS
some metric name 2 {node="some-node-3", 0S

1
oo > >
S S S
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Ol L2} £73 label& & Mol cardinalityE &
Ol L2t S8 R EZE £HotX| 22Al ot] metrics

some_metric_name_1| {pod="some-pod-1", 1p="1.1.1.
some_metric_name_1| {pod="some-pod-2", 1p="1.1.1.
some_metric_name_1| {pod="some-pod-3", 1p="1.1.1.

some metric name 2 {node="some-node-1",| 0s=
some metric name 2 {node="some-node-2",| 0S=

some metric name 2 {node="some-node-3", 0s=
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, 1d="some-A"}
, 1d="some-A"}
, 1d="some-B"}
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o O o ke fe. “ T AA
o &l Ii2t 53 label= HAlol(] cardinalityE &€ + USLILE.
o g0l L2t £ X ES £8otK] A of¢H metrics &5 &8 = AUSLIC

some_metric_name_1| {pod="some-pod-1", |1p="1.1.1.1", [1d="some-A"}
some_metric_name_1| {pod="some-pod-2", |1p="1.1.1.2", |1d="some-A"}
some_metric_name_1| {pod="some-pod-3", |1p="1.1.1.3", [1d="some-B" }

some_metric_name_2 {node="some-node-1",|o0s="A"}
some_metric_name_2 {node="some-node-2",|0s="A"}
some metric name 2 {node="some-node-3", 0S="B" |
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some_metric_name_1 {pod="some-pod-1",
some_metric_name_1 {pod="some-pod-2",
some_metric_name_1 {pod="some-pod-3",

some_metric_name_2 {node="some-node-3",
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OS:HB"}

| L2} £ label= A AIolK cardinalityS
Ol 2t £ R ES s=olX| 85l of* metrics

id="some-A"}
id="some-A"}
1d="some-B" }
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0% O
i)
=
il
aim
02
)
O
D
IIlIo
oI-

Aot} cardinalitys &% &+ UASLIC.

1stio_requests_total{

source cluster="Kubernetes", —] "
destination_ cluster="unknown", T:E! _.c?._OH HO ‘E \abe\
destination_canonical revision="sample-predictor-default-00001",
destination_canonical service="sample-predictor-default”,
source_canonical_revision="sample-transformer-default-00001",
source_canonical _service="sample-transformer-default”,
reporter="destination",

response_code="200",

response_flags="-

+ 22 labels
}
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2tzh0|| f2t EH label2 2 Hlot0 cardinalityE £ &

1stio_requests_total{

reporter="destination”,
response_code="200",
response_flags="-",

+22 labels o K[2F 2|2 LabelO| Si= ‘
} Kialiot Z2 A|ARIS AR E0|21H Q7 eranst
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o <&l Mgt 3 XIIZLZ +EolX| 4

Ingress

Gateway
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Request

1stio _requests_total{
Reporter: source
Response flag: -
Status code: 200

¥

Service

59

1stio _requests total{
Reporter: destination
Response flag: -
Status code: 200

¥



Ingress

Gateway
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Request

Service

1S

tio0 requests_total{
Reporter: destination
Response flag: -
Status code: 200



NAVER

3.2 Metrics 20171 DEVIEwW

Sact Yo X E= RE=HE & = USLICE
o o0l 2t &8 K EZ £HoIK| 22AH| ol metrics =8 & = USLICEH
Request
Ingress timeout ,
Service
Gateway
1stio _requests_total{ 1stio _requests total{
Reporter: source Reporter: destination
Response flag: UT Response flag: DC
Status code: 504 Status code: 0
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&=l label MIH, metrics MHE Soll HE2| AIEE= S = USLILCH

140 GiB

93.1 GiB

46.6 GiB

Number of Chunks  1XC{Qt7} 7}

0B

16:00 18:00 20:00 22:00 00:00

of K[,
=S AHL 37V AR T2 22| ArEE 2 LAl S71e & S0l StSLICE
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3.3 2Al: Scale-out =

Prometheus= A& + 22| + =38 + €8 K| 25 @901 USLILCE
stand-by+ZAEZ HAE {13 = UKD, T Prometheus?t &= 25 =
JC 2 ILILCY.

>

Prometheus
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3.3 =HI: Scale-out E71et £ o

Prometheus= X8 + 22| + 81 + &3 NK| 25 3ol AUSLILCE.
sharding= 1d€ = UKD Global QueryE ¢lollAl= Thanos sidecar,
Thanos querier 8| 2250 @471 ES|LILCE.

Target g} /g Prometheus shard 1 +§sidecar§

0

Target

(O

Target D
2

g Prometheus shard 2 +Esidecar§

\g Prometheus shard 3 +! 51decar
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3.3 VictoriaMetrics E&

VictoriaMetrics= M%& + 22| + £8 + €2l =

Z2t2Eo| Component?t LIS0{ A

r -------------------------
| |

VMCluster
(A& + £3])

WMInsert |«

=sord

|

VMStorage

|

VM Agent

(%3

A

VMSelect |«

VM Alert
(&)
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3.3 VictoriaMetrics =& o "

VictoriaMetrics Operator
o Prometheus?t OXt7tXI2 VictoriaMetricst OperatorZ X|2i€fLIC}.
o Compatibility= X|2lolH XIS =2 tHE2INK| £lHoli S LICT.

* Prometheus B * VMCluster
"""""" * VMAgent
““““““““ . VMAlert
» ServiceMonitor - * VMServiceScrape
* PodMonitor - * VMPodScrape
* Alertmanager  ——-mmmmmemem - * VMAlertmanager
* PrometheusRule -—-----======mmmmmmmmmmmms s * VMRule
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VMServiceScrape

VMPodScrape

Additional Config

Exporter Pod

Exporter Pod

Exporter Pod

o/
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Alertmanager |-

VMRule
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(M= + Z3|)

VictoriaMetrics cluster components:

o VMinsert (Deployment):
SeE=l K| X E HHEst VMStoragez2 MH
o VMStorage (StatefulSet):
ANEEXNT
o VMSelect (StatefulSet):
VMStorageZ28E H|0|E £g]
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apiVersion: operator.victoriametrics.com/vlbetal
kind: VMCluster
metadata:
name: mailn
spec:
retentionPeriod: 30d
vmstorage:
replicaCount: 4
resources:
requests:
cpu: "1"
memory: 1G1
vmselect:
replicaCount: 2
resources:
requests:
cpu: "1"
memory: "1Gi"
vminsert:
replicaCount: 2
resources:
requests:
cpu: "1"
memory: "1Gi"
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Alertmanager |-

VMServiceScrape

VMRule

VMPodScrape

Additional Config

Exporter Pod

Exporter Pod

Exporter Pod ——

vo Llume
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3.3 VictoriaMetrics =% o "

(43
VMAgentE Solf
o sharding= X|2l6t0d

Active Targets

Active Targets

o coe n | et o care s | o

Active targets Discovered targets

oon - ol . adh o
{ fre TA raets
L . - N4 St N S w

podScrape/monitoring/alluxio-worker-monitor/0 (11/11 up) podScrape/monitoring/alluxio-worker-monitor/0 (4/4 up)

podScrape/monitoring/alluxio-worker-monitor/0 (3/3 up)

podScrape/monitoring/alluxio-worker-monitor/0 (4/4 up)
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3.3 VictoriaMetrics =% o "

(43
VMAgentE Soll &&= ZHELILCY.

o sharding= Xl&lol0, hashmod& Soli -’.‘-’él S 240 = USLILC
o gl 22|Qf =X &'EA| Ol & Z| A2}

Memory usage (All) - Memory usage (All) -
-~ single vmagent 1.05 GiB
L /_\—\_\/—0" o
== shard vmagent 1: 391 MiB
== shard vmagent 2: 324 MiB
== shard vmagent 3: 387 MiB
14.06 14.08 1410 1412 14.06 14.08 1410 1412
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hashmod VM Agent
VMServiceScrape
Config
VMPodScrape g — | (relabel configs)
Additional Config — — i
4
Service Discovery
lrelabel
get
Exporter Pod < Targets
Exporter Pod
Exporter Pod Sample
P relabel P
¢ —
Remote Write VMInsert
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Alertmanager |-

VMRule

vo Llume
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3.3 VictoriaMetrics =& o "

()
=
VMAIlert2 Soll alert, recording ruleS £3g & JASLICE

alert: KubeContainerWaiting (for: 3600 seconds)

Labels:

record: code_verb:apiserver_request_total:increaselh

sum by (code, verb) (increase(apiserver request total{job="apiserver”,ver
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. . . Ol DEVIEW
3.3 VictoriaMetrics =& 2623
| | |
| | Alertmanager |-
hashmod VM Agent VM Alert oo
VMServiceScrape
B s Config Rules |« VMRule firing
VMPodScrape ~ — | (relabel configs)
Additional Config H— — |
: evaluate
\ 4
Service Discovery !
Alert
relabel
get Sample
Exporter Pod < Targets
Exporter Pod
Exporter Pod Sample B Grafana
P relabel P B query
I AN , AN -
Remote Write VMInsert - VMStorage VMSelect

e e e

VMCluster

vo Llume
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Alertmanager

A

PrometheusRule

firing

Prometheus
: : convert
ServiceMonitor
) Config —  Rules |«
PodMon1tor g (relabel configs)
Additional Config |
: evaluate
v
Service Discovery v
Alert
relabel
get Sample
Exporter Pod Targets
Exporter Pod
metric relabel
Exporter Pod : > Sample >aVE
metrics
vo Lume
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3.3 VictoriaMetrics £ %i: 2623
| | |
| | Alertmanager |-
hashmod VM Agent VM Alert oo
VMServiceScrape
B s Config Rules |« VMRule firing
VMPodScrape g — | (relabel configs)
Additional Config H— — |
i evaluate
Service Discovery 3
Alert
lrelabel
get Sample
Exporter Pod < Targets
Exporter Pod
Exporter Pod Sample B Grafana
P relabel P B query
I . A2 , AN -
Remote Write VMInsert - VMStorage VMSelect

e e e

VMCluster

vo Llume




3.3 VictoriaMetrics =&: Migration

Prometheus

O

Exporter Pod

Exporter Pod

Exporter Pod

ServiceMonitor

PodMonitor

PrometheusRule
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3.3 VictoriaMetrics =&: Migration

Prometheus

O

Exporter Pod

Exporter Pod

Exporter Pod

A
|
|
|
|
[

ServiceMonitor

PodMonitor

PrometheusRule

VictoriaMetrics

VMCluster
VMAgent
VMalert

«

Victoriametrics
Operator
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3.3 VictoriaMetrics =&: Migration

Prometheus

O

> Exporter Pod

Exporter Pod

A
|
|
|
|
[

ServiceMonitor

PodMonitor

PrometheusRule

Exporter Pod <

Victoriametrics

VictoriaMetrics

VMCluster
VMAgent
VMalert

«

A
|
|
|
|
|

VMServiceScrape

Operator

Automatically converts!

/9

VMPodScrape

VMRule
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3.3 VictoriaMetrics =&: Migration DEVIEW

Old New
Prometheus Q VictoriaMetrics @
> Exporter Pod <
VMCluster
Exporter Pod
VMAgent
< Exporter Pod <
VMalert
o o
ServiceMonitor VMServiceScrape
PodMonitor > victoriametrics > VMPodScrape
Operator
PrometheusRule VMRule

Automatically converts!
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3.3 VictoriaMetrics =&: Migration DEVIEW

New
VictoriaMetrics @
Exporter Pod >
VMCluster
Exporter Pod
VMAgent
Exporter Pod <
VMalert
o
' ServiceMonitor | VMServiceScrape
il btk Victoriametrics
:_____399M99£§95____j > —— > VMPodScrape
' PrometheusRule | . VMRule
--------------- Automatically converts!
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o VMCluster(VMSelect + VMInsert + VMStorage),
VMAIlert, VMAgent 2= ComponentE Scale-out®
o 7|& Prometheus?t E&dotH 230| 7IseLICE.

o HIE2| AHEE et =0 LAl T 2ol SLICL.

A
T

HIAE Zit

CPU Usage
Memory Usage
Receive Bandwidth

Transmit Bandwidth

Prometheus

14.7

104 GiB

143 MB/s

VictoriaMetrics
14.6
52GiB

173 MB/s

2.20 MB/s
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O AZEH2U MB= Sloll...

o Istio RFC: Simpli 10 Multi Tenar

o Sidecar8l= Service mesh (Istio ambient mesh, Cilium service mesh)
o Multi-Tenant ingress X|€l

o AFSAHICIS] BLIEIE 2138 NS
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https://docs.google.com/document/d/1y4liRJbQW0NCMeQtqMma46flVqs-izV1/edit




