Cloud Native

communicated via HTTP API
can be deployed, updated, scaled
° DeVO ps and restarted independently
T I5AN
* \_J'g*)ﬁ1d— automated pipeline
bR &2
° T : rapidly deploy to production
MRS [ Cloud Native —— pidly deploy to p

developers and operations work
together
. : delivery more frenguently, less risk
Continuous Delivery and faadback fastar

Containers perfect vehicle for microservices

Microservices

I\rchSuAmmit -~ Geekbang>. [nfoQ
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Cloud Native Features

Container packaged

Running applications and processes In software containers as an 1solated unit of application

deployment, and as a mechanism to achieve high levels of resource isolation.

Dynamically managed

Actively scheduled and actively managed by a central orchestrating process.
Microservices oriented

L oosaly coupled with dependencies explicitly described (e.g., through service endpoints).

ArchSu’n%hip Geelcbang>. InfoQ



Cloud Native hosted projects

O

Prometheus

kubernetes

Orchestration

<

CoreDNS

Service Discovery

hlotary

Security

source https://cncf.io
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j"',

fluento

&
CN |

Networking API

U

OPENTRACING

Monitoring Distributed Tracing API

o rkt

cnntainerm

Container Runtime Container Runtime

Software Update Spec

NIl GRPG:
lLinkerd

Service Mesh Remote Procedure Call

h.'ﬁ'
‘ »
T
‘ »,'L:- #;‘: \ .

) L“l.\ L Y '||

\ ‘e A

<% S=To 0 S

envoy  “iawx

Service Mesh Distributed Tracing

-~ Geelkbang>. [nfoQ
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r& Building Cloud Native Architecture
e with Kubernetes

source https://jimmysong.io

4 N
A
48‘ workerd
&
§ g- worker.3
°g
S web.2 worke:

Dockerfile

| odocker
e L

docker || docker
i v %

Production ; A
A N =
‘* <—| & Dev docker
- >

| docker L docker || docker | |

¢

o
\3
» Bgg
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12 factors

1. EAEARRE

2. {KEREETER Additional

3. Fos - APIEHEEIE
4. [5imiRSS . iAilEiFIIITEW
5. 12 , &K1, 1IZ17 C s EA

o. 9: NSIHEE

7. imA4PRE

8. F &

9. ZAIE

10. A &EMES 2% EINMEF N

11.HEEAS R

12. =18 HE source https://12factor.net/
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How to create a Cloud Native app

Building docker images

<
_ App Configuration files
Creating kubernetes

7

native a
5 PP J ConfigMaps (Optional)
“ Kubernetes YAML files

Bootstrap scripts (Optional)

ArchSummit, .~ Geekbang>. InfoQ



Move to Cloud

Automodel Resource Allocation(Before)

(

2.Start worker

L

sd

|

S)SB} pues'yy

Ja)sew Ueis’ |

4

-

master
Tasks queue

J

3.Connect master

5.Assign tasks

J -

worker

J

Solid workers as resource pool

https://jimmysong.io

Automodel Resource Allocation(After)

Ve

sdl

~

Jo1sew Ue1S'T
SYSE} pues’g

<4

&

master
Tasks queue

J

3.Keep watching pool

A

J9MIOM UBIS 1
M3eq|leD g

6.Destroy worker/Release resource

https://jimmysong.io
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CI/CD

o e filebeat-test.yaml
BOR
+Jenkins

&
- Harbor o
. POwe rD N S ( Pull image \

apiVersion: extensions/vlbetal
kind: Deployment

UPdC(Te DNST servicename.xxx.xxx:172.168.0.1 '~ m?«tnjucrj::d:fi'.ctz(:al—’.c::t

namespace: default

Template |© ==

replicas: 3

. temp late:
: I 2 metadats:
Ya m . .At iyabe'-S:
11 filebeat-test

k8s-app:
spec: «

apiVersion: vl

kind: Service
metadata:
3t name: filebeat-test
Ve N\ P 39 labels:
o E F K ‘_ﬂ 4 ) ( \ app: fTilebeat-test
Q §l specs -
(ég I:)(:)(j A‘!!II"! apiversion: vl
g o ‘ kind: ConfigMap
\_ / ./ ), petadata:
Q) \_ ) name: filebeat-config
P ———————g GitLab LE===
\2) -
s ] @ . ingress.yaml|
o = |
:_: \“ traefik ﬂ _'Q_) spiVersion: extensions/vlbetal @PUSh
(-t v kind: Ingress v - - - | - - -
- N L ) ” 3 metadata: ‘
= O name: traefik-ingress
(a4 ” C N ” v spec: .
” ” Q) rules:
1;3 - host: nginx.talkingdata.com
/ 1tep: '
o ” @ &S| £ Hd User defined
= H - ” _8 ST ' Dockerfile
backend: OLRETTNE :
_g ‘_-' ” - / ” 3 satzl«te‘Jawet my—-nginx ) ) ) SCPVICC Name
— Q/ﬂ p > | servicePort: 8@ Resource Request
§ % ” e N ~ ” - :it; frontend. talkingdata.com IHSTGHCZ number‘
%) ‘._|. ” ; P d ” patns: GiTURL
- - path: /
o ﬁ , O L Brunch
2N | e ) B -
servicename: rontent
o ” b < | ~ ” servicePort: B@ SerVICe 1.ype
—g Q o _/' J ﬂ | @ | — host: backend.talkingdata.com~
w :::::::::
- / © Jimmy Song https://github.com/rootsongjc/kubernetes-handbook
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Edge node

(Ingress ) PowerDNSqse

. ij_]_ z %—_E—l‘ﬁ‘\ T [Servicename.xxxl.xxxz 172.20.0.11 9]
2Update |

- REDHAO -
- host + path |

Kubernetes

(1H)Add a service

VIP
172.20.0.119
®

c O N O N 0 | 4 N
TN Yz TN TN

Master/Node Node Node Node
172.20.0.113 172.20.0.114 172.20.0.115 172.20.0.116

@ ) ‘ - @ ) ! o N
docker }rgk docker
N Y, N Y, N

Kubernetes cluster

© Jimmy Song https://github.com/rootsongjc/kubernetes-handbook
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Monitoring

Frontend/Backend

Application (website, mobile app, database, cache...

|

Environment (prod, staging, dev...)

Team

{ Monitoring in Kubernetes ] Version

applications tracking when they moved

more components

heapster
native containers/cadvisor
ArchSuAmmit - Geekbang>. [nfoQ
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Outline

»  Docker in TalkingData
- Containers

»  Why Kubernetes?

« Microservices
* Cloud Native
« Service Mesh

« UseCases

«  Open Source
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Service Mesh

Microservices Government on Kubernetes

S HINEMILIEE
=R CIE

SREZER. RER. PIEEARSSENE

[stio Linkerd

i EkubernetesfIp FHG HIIEW G , SEINRE &%
» Traffic Management : API}JX ST MNA , MARILATRAN , ThEMN ARSI =
*Observability : BxS5ERBMERED T [EAELER

«Policy Enforcment : 1IR30 @ CONDUIT

«Service Identity and Security : Zee{F4F

https://github.com/runconduit/conduit

ArchSiit Geekbang>. [nfoQ
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Service Mesh

Istio VS Linkerd

Service Mesh’s
Control Plane

Computer A Computer B

Service A Sidecar Sidecar Service B

Business Logic | F-----

Circuit Breaker = e e o Circuit Breaker | f-----

Business Logic

Service Discovery Service Discovery

Flow Control

Flow Control

2
Networking Networking
Stack

Stack

_ Control flow during
request processing

HTTP/1.1, HTTP/2,
gRPC, TCP with or
without TLS

Control Plane API
- ]
| | R r
Pilot l ‘ Mixer | Istio-Auth \
e e a2
Config data to ! % \
Envoys v | TLScerts
N to Envoy
Policy checks,
ey 23 telemetry =
= : ‘ | [ 03 ~.
/Pod ,
e | | B HUPALHTTR/2, B | | | s
neey gRPC, TCP with or oy
without TLS |
SVCA svcB
Service A

Service B

Service Mesh®a W : http://www.servicemesh.cn/

ArchSd‘nawﬁwit
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http://www.servicemesh.cn/

[stio vs Linkerd

(SN
[==aps
‘ Host/pod boundary
Rules AP serviceB.example.com . y
pilot E— S application
o service Instance
| Traffic routing TSRS
i rules \d;sm - ..:
. i ~ _— : simple RPC
! o |
Enm S l 4!
B - R N linkerc
. 1% &
http://serviceB.example.com
SVCA .
% g " proxied, load-balanced RPC
Service A —

c!estination
Instances

ArchSummit - Geekbang>. InfoQ

2R RK|ARAE R & 217



[stio vs Linkerd

stio Linkerd
4 ) 4 )
Kubelet node Kubelet node
Feature Istio Linkerd
[ Istio mixer ] [ 15d ]
Deployment E_nvoy/ DaemonsSets -
Sidecar Istio ingress [ App j
. U J
=S complicated easy [ Ao Envoyj
(& /)
Platform kuberentes meléli)ljsilrsr]tie;ﬁzlcal - N o N
Kubelet node Kubelet node
Version 0.3.0 1.3.3 [ Istio egress j [ 5d j
Production NO Yes [ Istio manager ] [ App j
(U /
[ App Envoy j
Lo (& /)
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Grafana

Q - B8 Istio Dashboard - 2 B < ZoomOut » OLast5minutes RefresheverySs &
All ~ srvice Versio (7 Istio.io

‘k IStiO Istio Is an open platform that provides a uniform way to connect, manage, and 5 > microservices.,
Need help? jJoin the Istio community.

Global Request Volume Global Success Rate (non-5xx responses) 4xxs 5xxs

0.3 ops 100% N/A N/A

Service Mesh

Request Volume Success Rate by Service (non-5xx responses) 4xxs by Service 5xxs by Service

No datapoints @ No datapoints @

0% ,
13.57 13:58 13:59 14:00 4 3 : 13:58 13:59 14:00

== details ™ productpage * ratings = reviews

Services

details

Requests by Source, Version, and Response Code Success Rate by Source and Version (non-5xx responses) Response Time by Source and Version Response Size by Source and Version
1.5 0ps 100.00% 13ms

75.00% 10ms |
1.00ps No datapoints @

Bms
50.00%

5ms
0.5 ops

25.00% ams

0 ops : =0 0% Ons
13:57 13:58 : 13:57 13:58 13:57 13:58 13:59 14:00 35 14:00

== productpage -> v1 : 200 == productpage -> v1 == nroductpage -> v1 (pS0) ™ productpage -> vi (p90)
== productpage -> v1 (p95) == productpage ~ v1 (p99)

reviews

I\rchSu%wit Geelcbang>. [nfoQ
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Istio-proxy

Limit 10

Showing: 10 of 10

Services:

71.106ms 4 spans
istio-proxy 100%
Istio-proxy x4 7ims

66.057Tms 4 spans
istio-proxy 100%
x4

3
:

64.976ms 4 spans
istio-proxy 100%
x4

5
i

63.186ms 4 spans
istio-proxy 100%
x4

5
i

62.334ms 4 spans
istio-proxy 100%
4

;
E
g

61.548ms 4 spans
istio-proxy 100%
istio-proxy x4 81ms

60.839ms 4 spans
istio-proxy 100%

Find Traces

Find a trace

v

Start time

06-02-2017

12:350

End time 06-02-2017

Duration (ps) >=

Sort: Longest First

“«»

Geelcban

BEWMNR
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Weave scope

¥ weavescope

istio-ingress
2 pods

P
productpage
1 pod

-'.*’—
reviews

3 pbds

ratings
1 pod

21 NODES (10 FILTERED)
Show Unmanaged Hide Unmanaged

‘default  kubesystem | sparkcluster  All Namespaces

I\rchStfr%wit
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Q SEARCH

PROCESSES CONTAINERS PODS
BY NAME BY DNS NAME REPLICA SETS
BY IMAGE DEPLOYMENTS
DAEMONSETS
SERVICES
o
filebeat-test frontend
3 pods
& - @
istio-egress istio-manager
1 pod 1 pod
® @
prometheus redis-master
1 pod 1 pod
L]
zipkin spark-master
1 pod 1 pod

HOSTS

WEAVE NET

glusterfs-cluster

istio-mixer
1 pod

redis-slave
2 pods

spark-ui-proxy
1 pod

< GRAPH EBTABLE = .l RESH

CPUE  Memory

grafana
1 pod

kubernetes

servicegraph
1 pod

zeppelin
1 pod

+

VERSION 1.5.1 ON weave-scope-app-2671460860-5mpdx PLUGINS:n/a Il & @ ¥ ?

..~ Geelcban

589 N
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Use Cases

»  Docker in TalkingData

« Contaners

»  Why Kubernetes?

 Microservices

* Cloud Native

«  Service Mesh

« UseCases

«  Open Source
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GitOps

- Infrustracture as code
-  YAML! YAML! YAML!

- @Git version control

Cl Flux

: : - I
Git *  Pipeline - g‘:s: - Automator

=

&
Manual deployment |

Code change Config change

source https://www.weave.works

I\rchSu%wit
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Git

1

Deploy
Service

Orchestrator

de,ﬂogme.nt

p\pelme

code

- Yun
tests
‘ Success
deploy

o5 \E to PmdUCTI on

0
7 fun "7
2 ) tesls
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GItOps
- %/E5h/ T %%
- YAML! YAML! YAML!

Helm chart

faTits 7 R A
ﬂﬁ%%ﬁ. java :
BRERE | docker s
=i '
=ECPU

843 : Core
=EREF

Bfij: M
GitURL
Branch master
IOKERA | 16026 s

O OO UL & WN =

SE A S W W W W WWWWwWw WNNNNNNNNNNRERPRPRFBRBRB R B B2
W N =& O OONODLLE WNRE SO ONSDDUSE WNRFEF O OWONDDULE WN B S

apiVer:
kind: [
metadai
name!

spec:
repl;
temp]
me1

Sp¢

1 —
apiVersion: vl
3 kind: Service
1 m—— 4 metadata:
2 apiVersion: vl 5 name: zk-svc
3 kind: Service 6 labels:
1 e 4 metadata: 7 app: zk
2 apiVersion: | 5 name: sentinel-y 8 spec:
3 kind: Serviq 6 labels: 9 ports:
1 apiVersior 4 metadata: 7 app: sentinel| 16 - port: 2888
2  kind: Depl 3 name: red] 8  spec: 11 name: server
3  metadata:| 6 labels: 9 ports: 12 - port: 3888
4 name: ey 7 app: req1@ - port: 26379 |13 name: leader-election
5 spec: 8 spec: 11 name: server |14 clusterIP: None
6 replicag 9 ports: 12 clusterIP: None|15 selector:
7 template 10 - port: 6313 selector: 16 app: zk
8 metadd 11 name: s¢14 app: sentinel|17 S
9 labg 12 clusterIPils 18  apiVersion: vl
10 ag 13 selector: |16 apiVersion: policyig kind: ConfigMap
11 spec: | 14 app: req¢17 kind: PodDisrupti(2e metadata:
112 conf 15 —- 18  metadata: 21 name: zk-cm
13 - nad 16 apiVersion: |19 name: sentinel-|22 data:
14 in 17 kind: PodDig 20 spec: 23 jvm.heap: "1G"
15 im 18 metadata: 21 selector: 24 tick: "2000"
116 rd 19 name: redj22 matchLabels: |25 init: "1@"
17 20 spec: 23 app: sentin¢26 sync: "5"
18 21 selector: |24 minAvailable: 2|27 client.cnxns: "60"
19 22 matchLaf25  -— 28 snap.retain: "3"
28 pg 23 app: 126  apiVersion: apps/|29 purge.interval: "@"
21 24 minAvailat 27 kind: StatefulSet 3¢ S
22 cd25 —- 28  metadata: 31  apiVersion: policy/vilbetal
23 26 apiVersion: |29 name: sentinel |32 kind: PodDisruptionBudget
24 27 kind: Statei36 spec: 33 metadata:
25 — 28 metadata: 31 serviceName: sel 34 name: zk-pdb
26 apiVersiorn 29 name: redj32 replicas: 3 35 spec:
27  kind: Sery 3@  spec: 33 template: 36 selector:
28  metadata: | 31 serviceNan 34 metadata: 37 matchLabels:
29 name: ey 32 replicas: |35 labels: 38 app: zk
30 labels: | 33 template: 36 app: sent]39 minAvailable: 2
31 app: € 34 metadatg 37 spec: 40 ———
32  spec: 35 labels 38 affinity: |41  apiVersion: apps/vilbetal
33 ports: |36 appi 39 podAntiAfrinity:
34 - port: | 37 spec: 40 requiredDuringSchedulingIgnoredDuringExecution:
35 protoq 38 termin 41 - labelSelector:
36 name: | 39 contal42 matchExpressions:
137 selector 40 - nam¢ 43 - key: "app"
38 app: € 41 imagePullPolicy: Always
39 42 image: sz-pg-oam-docker-hub-001.tendcloud.com/library/redis:2.8.20
VO (UMEMOUNTS:

- name: app-logs
mountPath: /log
command:

- /bin/bash
- —C

- "tail -f /log/test.log"

(™ | -
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Spark on Kubernetes

Spark on Kubernetes with different schedulers

Yarn

-~

Kubelet node

p
Yarn Node

é N

NodeManager

\_ WV
é N

App1 Executor

\_ WV
é N

App2 Executor

~

\

Standalone

-~

Kubelet node

. N
Spark worker pod

4 )

App1 Executor

\_ /
4 )

App1 Executor

\_ /
4 )

App2 Executor

> z

\

Native

-

(¥

Kubelet node

[Apm Executor Pod]

[Apm Executor Podj

[Appz Executor Pod]

N

)

https://jimmysong.io
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Spark on Kubernetes with yarn scheduler

(
{
{
0

Spark on Yarn with kubernetes

kubectl

gl B & & R R R R R E R E EE T

‘ — browse ——

— define —»

Administrator

KibepNG Kubernetes cluster
ok }I -
il
Pod Pod <+——Yarn Cluster
Endpoint Endpoint :
Node Manager | , 1ager
Port Port :
FQDN FQDN i
Volume : P Volume d
d
Hostname 1 yarn-rm =
Image Image 1
|
i ((?)
(NodeT SR A @
" N
I yarn-nm (@))
s t =
"  com—
Pod Pod
Endpoint / Endpoint
Node Manager { Spark
Port f Port —] spark
o FQDN jf %
olume i B : 'olume |
|
Hostname |
Image i Image
J
]
|
(Node2 l,
1
lr
i
4 |
Pod :
Endpoint |
Node Manager | {
Port i
FQDN :f
Volume ‘ ‘
IP :
Hostname 4
Image -\ (
|
|
\Node3 j

SOR™

capacity-scheduler.xml
container-executor.cfg
core-site.xml
hadoop-env.sh
hdfs-site.xml
log4j.properties
mapred-site.xml
nodemanager_exclude.txt
slaves
start-yarn-nm.sh
start-yarn-rm.sh
yarn-env.sh
yarn-site.xml

bootstrap.sh

Manifests

yarn-rm-statetfulset.yami
yarn-nm-statetfulset.yaml

spark-statefulset.yaml
yarn-cluster-namespace.yaml

yarn-cluster-ingress.yaml

=4

&

Dockerfile

Administrator or User defined

® # Mapred ports

it [ "${HOSTNAME}" =~ "yarn-rm" 11; then
sed -1 s/yarn-rm/9.0.0.0/ $HADOOP_PREFIX/etc/hadoop/yarn-site.xml
cp ${CONFIG_DIR}/start-yarn-rm.sh SHADOOP_PREFIX/sbin/
cd $HADOOP_PREFIX/sbin
chmod +x start-yarn-rm.sh
./start-yarn-rm.sh

f1

containers:
- name: yarn-rm
image: my-docker-registry/hadoop-2.6.0-cdh5.5.2:v1
command:
- "/bin/bash"
- "/tmp/hadoop-config/bootstrap.sh"
- "g”
volumeMounts:
- name: hadoop-config
mountPath: /tmp/hadoop-config
volumes:
- name: hadoop-config
configMap:
name: hadoop-config

FROM my-docker-registry/jdk:7u8@

# Add native libs

ARG HADOOP_VERSION=2.6.0-cdh5.5.2

ADD hadoop-${HADOOP_VERSION}.tar.gz /usr/local

ENV HADOOP_PREFIX=/usr/local/hadoop \
HADOOP_COMMON_HOME=/usr/local/hadoop \

RUN \
cd fusr/local & 1n -s ./hadoop-${HADOOP_VERSION} hadoop && \
rm -f ${HADOOP_PREFIX}/logs/*

WORKDIR $HADOOP_PREFIX

# HdTs ports

EXPOSE 50019 50020 50070 50075 50090 8020 9000

EXPOSE 19888

#Yarn ports

EXPOSE 8030 8031 8032 8033 8040 8042 8088
#0ther ports

EXPOSE 49707 2122

Source https://github.com/rootsongjc/kubernetes-handbook
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Spark on Kuberentes with native scheduler

+  Kubernetes|REAE . Syarn. mesosEZ
- HiFkRE  AEEA : LinamespaceXkils3FHF
- NIRRT R  EURESFIRITE  Pierioynode cluster |

--class com.talkingdata.alluxio.hadooptest \
-bi-
- HERYEZ R : podiIHTME

0|

--master k8s://https://172.20.0.113:6443 \
--kubernetes-namespace spark-cluster \

--conf spark.kubernetes.driverknv.SPARK USER=hadoop \
--conf spark.kubernetes.driverkEnv.HADOOP_USER_NAME=hadoop \
--conf spark.executorkEnv.HADOOP USER_NAME=hadoop \

--conf spark.executorkEnv.SPARK USER=hadoop \

--conf spark.kubernetes.authenticate.driver.serviceAccountName=spark \
--conf spark.driver.memory=100G \

--conf spark.executor.memory=10G \

--conf spark.driver.cores=30 \

--conf spark.executor.cores=2 \

--conf spark.driver.maxResultSize=10240m \

--conf spark.kubernetes.driver.limit.cores=32 \

--conf spark.kubernetes.executor.limit.cores=3 \

--conf spark.kubernetes.executor.memoryOverhead=2g \

--conf spark.executor.instances=5 \

--conf spark.app.name=spark-pi \

IIIIv

--conf spark.kubernetes.driver.docker.image=spark-driver:v2.1.0-kubernetes-0.3.1-1 \

--conf spark.kubernetes.executor.docker.image=spark-executor:v2.1.0-kubernetes-0.3.1-1
\

--conf spark.kubernetes.initcontainer.docker.image=spark-init:v2.1.0-kubernetes-0.3.1-1
\

--conf spark.kubernetes.resourceStagingServer.uri=http://172.20.0.114:31000 \
~/Downloads/tendcloud 2.10-1.0.jar

ArchSd‘r%‘mit - Geekbang>. [nfoQ
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Spark on Yarn V.S Spark on Kuberentes

gueue gueue namespace
Instance ExcutorContainer Executor Pod
network host plugin

heterogeneous no yes
security RBAC ACL

https://github.com/apache-spark-on-k8s/spark
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https://github.com/apache-spark-on-k8s/spark

Outline

»  Docker in TalkingData

« Contaners Open Content pem Data

O . Open Regearch
Oper czow/(( o B

' . Open Kuowled ge
Open Busméss && ‘ I/
= \!
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»  Why Kubernetes?
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« Microservices
 Cloud Native

«  Service Mesh

Opeun Goveviment
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« UseCases
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