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2.1 Kubernetes(K8S)

Node(=eCluster)
Kind(Service, Statefulset:

Pod
Container Container

Container Orchestration
- B2 ZH|O|L{ == N[0

LS L—

MH|A ATHLS HAMAEHZ 22
Node, Pod=& +4

- Node : Cluster
- Kind : 7|5 Ct2 Pod
- Pod : K8S FAIN|9| X| ALt Container Container

Container Container

Container Container
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3. Neo4j
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3.2 Neo4j on Cluster Environment

* Core
* Read-Replica

Read
ea Replica Read
plica Replica
Read
C Serv Replica fead
Read Replica
Reporting and Synced Cluster Replica
Analysis
Read-
Read- Write
Write ead
plica
ea Read-
plica Write
Read
eplica
Read Replica
Rephcn Read Replica
Read Read Reporting and
Replica Replica Analysis
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3.3 Neo4j on Cluster Environment

LEADER

Core
 |Leader

 Follower e
Jom\

E |

Follower

Follower



Read-Replica
* Read Only
* Sync from Core

Read-Replica
Read-Replica

Read-Replica

Read-Replica
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3.5 Neo4j on Cluster Structure
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Node
Statefulsets

StatefulSets Read Replica Pod

Core Pod (" Read Replica Pod
<<
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» Kubernetes TA|A]
o C[HEE A|AHIO| helm chart=




Helm Chart Setting

Core Pod &A™ 7 -

HA
Replica Pod 274 2 °

Pod &A™ Parameter=

<

ongdb-cluster

dea
chart

templates

helpers.tpl
common-configmap.yami
core-configmap.yami
core-dns.yaml
core-statefulset.yam|
discovery-Ib.yam|
NOTES.bxd
pod-init-script.yam|
poddisruptionbudget.yami

readreplicas-configmap.yami

readreplicas-dns.yami
readreplicas-hpa.yami
readreplicas-statefulset.yami
service-account.yam

Chart.yam|
values.yaml
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4. Apply to service
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Issue) Core Sync Fail

* Core pod A3 0= Initiate
Neo4j?[ A|EOIX| B55

cluster-state AA

* Cluster-state, Iogseoﬂ log-id BB
Lt AP CIE BHQ| = database CC

AN / stc\

cluster-state AA

log-id B B
database CC
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Solution) Sync Data Initialize

. AR EDHOIN BE J|2g  Initiats

_*_7 |§|‘ *l ?:I cluster-state —

log-id --
database ==

/ sme\

cluster-state  --

log-id --
database ==
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Solution) Helm Chart

ongdb-cluster
> JIdea
v chart

templates

: {{ default $saName .Values.serviceAccount.name }}
: {{ .Valuves.core.terminationGracePeriodSeconds }}

: {{ template "neo4j.fullname" . }}

*. helpers.ipl
common-configmap.yami
core-configmap.yam

core-dns.yaml N

export core_idx=$(hostname | sed 's|.x-|]|")

core-statefulset.yami

discovery_|b_yam| # Processes key configuration elements and exports env vars we need.

NOTES xt . fhelm-init/init.sh
pod-init-script.yam|

rr -l e MM iimm momme mdomodaT o= 11

_ _ -statefulset.yaml common-configmap.yaml| core-statefulset.yaml
poddisruptionbudget.yami

: : HHHH AR CUSTOM INIT #HHFHHHERHEE
readreplicas-configmap.yami

readreplicas-dns.yam| .
P 4 ## clean persistance volume

rm —-rf /data/cluster-state
readreplicas-statefulset.yami rm -rf /data/databases/graph.db
service-account.yaml| rm -rf /data/logs

Chart.yam| rm -rf /data/dbms
rm —-rf /data/backup

readreplicas-hpa.yami

values.yami

helm chart X m} X2\t AE AL
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Solution) Al3 @B 9l

+ CronJob Pod At

+ 57 corelf| 2125 HLUA,
backup A3ZIEE

ASHSIE 2 XA

I

FOLLOWER
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Solution) 832 2 o /=1

backupJob.yaml readreplicas-statefulset.yaml common-configma

: batch/vlbetal
: CronJob

: backup-ongdb

4 Run
Back
Scrip

: backup-ongdb
: reg.navercorp.com/ongdb/cronjob: latest
: Always
- /bin/bash SYNC

echo "BACKUP START™ <
kubectl exec ongdb-default-ongdb-core-8 -it -- bash -c "sh /fscripts/backup.sh \
a.lookup.nubes.navercorp.com:8888 stella-devops-arl-airflow-1"

FOLLOWER

FOLLOWER



DEVIEW

Solution) d3 &7 s MAH/E+

» Back Up = I 7|& Qx| FhA

» core initof|A =L

+ QEXNFA ZE= Helm
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Issue) Critical Write Error

Node(eCluster)

« \Write Load Balancer0j|A{
=
e |Leader?}t Ot Follower2

Y 7 =X m
* 7|& neo4j?t 2Ll H O

Core Pod Follower

g
Core Pod |EADER

Core Pod Follower




Issue) Critical Write Error

. 12 2tZO 2 Leader Podg
XA
« oliF podd label= O

if | ${writable} == "true" J; then

leaderName="kubectl get pods -o wide | grep ${element} | awk '{print $1}"'°

kubectl label pods ${leaderName} writable=true --overwrite

echo leader ${element}
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Issue) Critical Write Error

Node(eCluster)

¢ MI| TG AHIA Y

Core Pod Follower

I Core Pod
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Service
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Issue) Helm Code

: Service
vl

: ongdb-core-write

. J|Z AE Qloj| 712 M -

» Service/CronJob= 20}st .

: TCP
: T474
: bolt
: TCP
: 7687
: LoadBalancer

: batch/vlbetal
: CronJob

: Leader-checker

: Leader-checker
> reg.navercorp.com/ongdb/cronjob:latest
: Always

- /bin/bash
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Test) Write & Read Test

Statistics
BHSEARS o

Total 21616304 0 0.00% 0.50 0 377 0.00 1.00 1.00 1.00 6006.34 1120.32 1970.83
neodjrequest 21616304 0 0.00% 0.50 0 377 0.00 1.00 1.00 1.00 6006.34 1970.83
A 7|
Statistics
o QPS
HFSEAIR

1508419 0.86% 466.56 1 578.00 819.90 1065.00 1789.97 418.97 52.38 243.89

HTTP Request 1508419 12905 0.86% 466.56 1 2880 578.00 819.90 1065.00 1789.97 418.97 162.38 243.89
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20210614

ALtz
Install Pod 0|£2| 7|£3}0]
AL ol
= (|

Graph Data

Ceph M&EA ceph= install pod O|S= [}
R

- Database?| 2|8 X&rA

name: 20210614 -
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Issue) pvc X5 SA

20210614 20210615

HIE &

Graph Data Graph Data

Ceph &4 Ceph A& A

$

name: 20210614 name: 20210615
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Issue) pvc X &A SAl

20210614 20210615

AL
‘ Ees

A

Graph Data Graph Data
Ceph &4 Ceph A& A
name: 20210614 name: 20210615

Ltolol2
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Solution) Failed Installation A5

Graph Data Graph Data
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Solution) Failed Installation 2]
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Solution) A|LI2| L2 S8

release-ar?

’ -6I-L|-9_| A_'I-x-" *lLl-Elg clear_pipeline.yaml
7”9.' HHE A|L|-E_|2 install.sh

=~ pipelinel.yaml
—, pipeline2 yaml|
A| —ﬁ_’—%*lO‘"E AJEIEZ HII = switching.sh
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Switching A| 82| Stress Test 2

1620098796
1620098797
1620098798
1620098799
1620098800
1620098801
1620098802
1620098803
1620098804
1620098805
1620098806
1620098807
1620098808
1620098809
1620098810

12232001
12236001
12240001
12244001
12248001
12252001
12256001
12260001
12264001
12268001
12272001
12276001
12280001
12284001
12288001

0.0110
0.0112
0.0110
0.0164
0.1649
0.5542
0.6783
0.5067
0.2222
0.0826
0.0540
0.0147
0.0135
0.0170
0.0128

4010
3996
4002
3347
2428
3595
4430
5084
4806
4129
4145
4029
3995
3998
4010

QQQQQQQQQQQQQQQ

. 0001

.0001
. 0001
. 0002
.0001
. 0002
. 0002
.0001
. 0001
.0001
. 0002
. 0001
. 0002
.0001
. 0001

4010
3996
4002
3347
2428
3595
4430
5084
4806
4129
4145
4029
3995
3998
4010

0.0106
0.0108
0.0107
0.0160
9.1639
0.5529
0.6774
0.5060
0.2216
0.0820
0.0535
0.0142
0.0130
0.0166
0.0123

210

-~~~ I~~~ ~ I R~~~ ~ R~~~

-~~~ -~ ~ -~~~ R~~~ -~~~

-~~~ -~~~ L~ R~~~ -~~~

w WU
b

14
4
.
0
9
0
0
0

L~ S~ -~ -~ R~ -~~~ R~

133/16000
190/16000
94/16000
2041/16000
5311/16000
7989/16000
7851/16000
7668/16000
7826/16000
5884/16000
416/16000
93/16000
4306/10000
203/16000
94/16000

Blue -> Green

OSSO0 MM MMM N+ OO S

.0526
.0427
.0451
.3446
.2156
. 0000
.9817
.8040
.5790
.2327
.8642
.0825
.00b30
2777
.0544

49
39
40
33
pL
35
44
50
48
41
41
40
39
39
40

6702
6511
6834
6937
6275
7028
7236
6909
6737
6865
6990
71229
o806
7104
6588

25.63
24.81
26.09
22.14
14.53
23.75
30.36
33.41
30.86
27.02
27.63
27.78
20.01
27.09
25.20
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E0(0
E0(0)
E104(1)
E0(0)
E0(0)
E110(51)
E110(31)
E110(14)
E110(4)
E110(2)
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£0(9)
E104(1)
E0(0)
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Issue) JDBC Template Connection
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Issue) JDBC Template Connection

23| At

Kubernetes

JDBC : ERRO Neo4j
Service
R Blue

Converter

Neo4]
neo4jet 20 X| 0 Green
Eafj]o| |E0] A
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Issue) JDBC Template Connection

=c| At

Kubernetes

JDBC :
Service

Converter

Neo4j

ﬂ_ﬂ_ NGO4_]E Traffic Green
B4k AfH| &
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Issue) JDBC Template Connection

=C|AfH

=c|AH] x| AlH|0| A

Service App

S| A{H Kubernetes Pod

Kubernetes : [ESNISITES Service App Converter neo4
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Solution) Converter Kubernetes=

L 2

52 =l AH

Converter neo4j

&2 =l AH

Converter neo4j

S% Container HalE| Container

Converter  neo4j Converter nNeo4j

Entrypoint AIZEEE =7 Read-replica helm chart& =
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#! /bin/bash

* neo4j2| dockerQ]
entrypointg =3
» read-replica0| A e

[ $STATUS_CODE -eq I;

N 604_] Ql 0'" J'-I'j:"*-l g cH % $STATUS_CODE
AlGHSIE 2 M E| fornris oot

entrypoint& E- S 3

/falcon-entrypoint.sh &> /homel/irteam/log
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i-;lg readreplicas-stateful set.yaml|
11 « VALUES. I'EdUREPLLLA. LEINLIELLUIIDIdVErEI'LUUDELUIIUS [

» read-replica Li0| & 2l{<]
containerg g-d i e

end }}
if .values.metrics.graphite.enabled }}

end }}
if .Valuves.metrics.jmx.enabled }}

end }}
{{- if .Values.readReplica.additionalVolumeMounts }}
toYaml .Valves.readReplica.additionalVolumeMounts | indent 8}}
{{- end }}
toYaml .Values.readinessProbe | indent 18 }}
toYaml .Values.livenessProbe | indent 18 }}
toYaml .Valves.readReplica.resources | indent 18 }}
- if .Values.core.sidecarContainers }}
toYaml .Values.core.sidecarContainers | indent 6 }}

- end }}

: falcon-apili

{{ if .Valves.readReplica.restore.enabled }}




Test) 821

o
o=EA|I2t
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Average response time in ms

22

18

16

14

12

10

HTTP Request

11 13:06

11 13:10

Test

11 13:15

11 13:20

111325 11 13:30

Elapsed Time (granularity: 1 min)

11 13:35

Test2

11 13:40

11 13:45
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Zoom :

25

15
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top - 12:07:59 up 581 days, 22:19, 0 users, load average: 23.32, 24.35, 21.67
Tasks: 5 total, 1 running, 4 sleeping, O stopped, © zombie
%Cpu(s): 33.0/5.3 38[
GiB Mem : 251.464 total, 19.680 free, 154.889 used, 76.895 buff/cache
GiB Swap: 0.000 total, 0.000 free, 9.000 used. 82.568 avail Mem
UTD v] {1 P 'MEN

® 13.837g 3.378g 29204 S 143.0 1.

® 30.383g 2.626g 19920 S 53.0

-~ e — e

8
3432

top - 12:08:21 up 581 days, 22:19,

Tasks: 5 total, 1 running,
%Cpu(s): 34.5/5.3 48[

GiB Mem : 251.464 total, 19.665 free,
0.000 free,

GiB Swap: 9.000 total,

PID USER PR NI VIRT
20 neod) 20 @ 13.845g 3.380g
6 root 20 @ 30.383g 2.627g

983 root 0 o
1 root 20 @
970 root 20 @

@ users,
4 sleeping,

SHR S %CPU *%MEM
29204 S 179.0 1.3 59:25.48 java
19920 S 61.0 1.0 23:08.93 java

2/IZBR 9.0 0.0
S 0.0 0.0 0:00.08 init
2956 S 0.0 0.0

1132
18508

top - 12:40:53 up 581 days, 22:52,

Tasks: 5 total, 1 running,
*%Cpu(s): 42.1/5.7 48[

GiB Mem : 251.464 total, 19.639 free,
0.000 free,

GiB Swap: 0.000 total,

@ 13.862g
@ 30.414g

load average: 24.71, 24.52, 21.79
@ stopped, @ zombie

154.875 used, 76.924 buff/cache
9.000 used. 82.582 avail Mem

TIME+ COMMAND

9:01.54 top

9:00.82 bash

@ users,

4 sleeping, O stopped,

3.855¢
2.6469

— e
-

8
3432

157.115 used,
9.000 used.

29204 S
19920 S

load average: 29.59, 26.83, 23.19

® zombie

74.711 buff/cache
80.361 avail Mem
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Solution) Converter Kubernetes=

L 2

52 =l AH

Converter neo4j

&2 =l AH

Converter neo4j

S% Container HalE| Container

Converter  neo4j Converter nNeo4j

Entrypoint AIZEEE =7 Read-replica helm chart& =
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Solution) Converter Kubernetes=

L 2

52 =l AH

Converter

&2 =l AH

Converter neo4j

=2 Container

Converter  neo4j Converter nNeo4j

Entrypoint AR EE =7 Read-replica helm chart& =7
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Graph
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7.2 2|F 2a(SEAZ)

Kubernetes

Statistics
n=| _T.,I.QL'-I- AlIZH QPS
Total 5400074 1139 0.02% 11.16 21.00 41.00 1800.61 58 1819.61
HTTP Request 5400074 1139 0.02% 11.16 ] 4292 9.00 15.00 21.00 41.00 1800.61 652.58 1819.61

=c|A1H 1LY

Statistics
3 2ckA|It QPS

3.19% 12.31 448.87 3255.84 460.10
HTTP Request 1346505 42908 3.19% 12.31 0 5041 9.00 18.00 20.00 46.00 448.87 3255.84 460.10
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Kubernetes &3 - H& qgps

Statistics
A SCEA|ZE QPS

Total 5400074 1139 0.02% 11.16 ' 4292 9.00 15.00 21.00 41.00 1800.61 28 1819.61

HTTP Request 5400074 1139 0.02% 11.16 ' 4292 9.00 15.00 21.00 41.00 1800.61 652.58 1819.61

Statistics
HASEAZL QPS

Total 17951102 2190 0.01% 14.75 ( 7777 10.00 21.00 30.00 53.00

7339.62 6268.26

5985.73
5985.73

HTTP Request 17951102 2190 0.01% 14.75 @ 777 10.00 21.00 30.00 53.00 6268.26
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