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2011: containerize 2015: dockerize + 2017-18: k8s with 2019: cloud native

smart scheduling basic orchestration

o LXC e Docker e “Rich Container” e Containerd
e One pool per BU ¢ In-house * One Pod one e Pod with
scheduling container sidecars
o K8S API e Full K8S stack
\. \. \.
Containerize Cloud Native
(container centric) (K8s API centric) (Standard + Open)
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73

Alibaba Group Alibaba began to move its e-business platform to
cloud

Standing on the shoulder of open source:
% * Kubernetes
* Operator Framework
H)l::IITM OPERATOR * CNI, CSI, CRI, DevicePlugin ...

FRAMEWORK * Prometheus

g e Containerd
. * runC + KataContainers

CSH * DevOps framework from ACK

| * ACK = Alibaba Container Service for
@ OPEN INITIATIVE katacontainers

| | Kubernetes
Creimessesestesesteseanesmenttestaae e a AN at L e e eSS R RS RE RS R SR RS e R R RS RR RS A RS SRS Re RS RR SRR Re SRR RS R SRR n se R e me e arRnnt s . and much more ...
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Internal App Mgmt System Search Engine, AD, Serverless, 2nd party

(Dashboard, Resource Planning, Alibaba Logistics, product, 3rd party
Singles Day Sale) middleware system

Developer/Paa$S/
DevOps system

Declarative AP1/GitOps/Kustomize CRDs + Operators

Kubernetes (Alibaba Serverless Infrastructure)

Customized Controllers Admission Hooks _
Customized Scheduler

Aggregator

kube-controller-manger kube-apiserver

Alibaba ECS Alibaba ECS Alibaba ECS Elastic
Bare Metal Instance Bare Metal Instance Bare Metal Instance Resource

Pool
HEEE HEEE | | | [ Cloud Provider
=
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e Create 3 more contailners

Declarative:

e [ need 5 replicas for

* Delete container named xxx my application
 Upgrade this container with new image e This application
should update to a new
* One node has broken, we should delete version
those containers on 1t and create Automation !
them in other places Stability!

Efficiency!
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Resource utilization

(*\
o_o App management

Co—location by unified scheduler  (Cloud Native App Mgmt

:;:' Storage strategy (-) Cooperate with developers
all over the world

Data 1n persistent

volume

updating with upstrea

Standard + Open + Keep

11

KSs 1.10 —> 1.12 —> 1.14 -
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Cloud Native App Hub
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H (YAML) > K-R (YAML E#l)
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https://developer.aliyun.com/hub

Helm A (Charts)
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Update app image in template
Partition=1

Advanced StatefulSet

Patch image of
Node app container

Pod-1

sidecar sidecar

Find hash changed
Recreate container with new image

sidecar

Kubelet




Sidecar® a5 B H

l‘ [Injected by SidecarSet

Defined in app workloads

1. Hard to manage when there are lots l. Define sidecars alone, part from
of applications and workloads application workloads

2.Application developers don’ t know 2. Application developers have not to
which sidecar to use care about sidecars

3. How to update sidecar in too many 3. Update sidecar containers in-—

workloads place, no effect on applications



Sidecar B #s71E A\

e When we have thousands sidecars, we’ 11 need:

e A SidecarSet CRD:

Admission Hook
e Describe all sidecars need to be operated

e A SidecarOperator:

l. Inject sidecar containers to selected Pods

2. Upgrade sidecar containers following rollout policy when

SidecarSet is updated

Delete

3.Delete sidecar containers when SidecarSet is deleted



Sidecar B zs & L EE /7

In-place e Update strategy
SidecarSet can do update

\

pod

e Mount data volumes app container

More configuration e Resource limit with
pod

Istio can do

\

sidecar container

e Label selector

Basic injection _ _
e Inject location

0. update sidecar in-place



Advanced Statefulset

apiVersion: apps.kruise.io/vlalphal
2 kind: StatefulSet

AdvancedStatefulSet i

name: guestbook-vl

labels:
 MaxUnavailable M e
Improve speed of updating. = I

(For a StatefulSet with 500 Pods and update e
in 10 batches, this may accelerate 50 S
times. )

app: guestbook
template:
metadata:
labels:
app: guestbook
version: "1.0"

spec:

* InPlaceUpdate L e it i i s 5 AR S i 5 o
Update Pods without recreate. R e

Avoid Pods reschedule and reshuffle [ oty R

ReadinessGate ensures Pods stay NotReady

during updating.

- conditionType: InPlaceUpdateReady

ports:
- name: http-server
containerPort: 3000
podManagementPolicy: Parallel # allow parallel updates, works together with maxUnavailable
updateStrategy:
type: RollingUpdate
rollingUpdate:
# Do in-place update if possible, currently only image update is supported for in-place update
More feature I C Omi ng SOON°**"* podUpdatePolicy: InPlaceIfPossible
# Allow parallel updates with max number of unavailable instances equals to 2

maxUnavailable: 3



Broadcast Job

1 apiVersion: apps.kruise.io/vlalphal
kind: BroadcastJob

metadata:
, name: download-image
BroadcastJob e
e A blend of DaemonSet and Job T
e Run pods on all machines exactly spec:
once containers:
- name: guestbook
image: openkruise/guestbook:v2
Use case. software upgrade, node command: ["echo", "started"] # a dummy command to do nothing
Validator, node labeler etc restartPolicy: Never
completionPolicy:

type: Always
ttlSecondsAfterFinished: 60 # the job will be deleted after 60 seconds



https://egithub. com/openkruise/kruise

o L
OpenKruise/Kruise

Kruise is at the core of the OpenKruise project. It is a set of controllers which extends and complements Kubernetes core
controllers on application workload management.

Today, Kruise offers three application workload controllers:

e Advanced StatefulSet: An enhanced version of default StatefulSet with extra functionalities such as inplace-update ,
sharding by namespace.

O K -  BroadcastJob: A job that runs pods to completion across all the nodes in the cluster.

e SidecarSet: A controller that injects sidecar container into the pod spec based on selectors.

Please see documents for more technical information.

Several tutorials are provided to demonstrate how to use the workload controllers.

Share what have extremely helped us move to Cloud
Native


https://github.com/openkruise/kruise
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@ sls_shennongworker_log Ll O 55% (18%) v EEECE SN0V [ Cr oy

: A ©Q B

48k
0 __.-_—————_—_——__— T ue— ) e T e gy ) ey
115378 1293158 129355 139358 1473158 14955% 159358 1653158
HEER%:213,403 TS SRR
REEE HER% LiveTail SFitER ABFIER 518 M [
RB DT < it ~w AE
FILE 1 L 07-2219:16:34 _FILE__: build/releaseB4/sls/ols_search/SisQueryReaderimpl.cpp __LEVEL__: WARNING __LINE__: 986 __THREAD__: 19829
T i _source_: 11.194.214.221 _ tag_ : hostname_ : h51c09435.cloud.et91
LEVEL _tag_: path__: /apsara/tubo/TempRoot/sys/ShennongWorker/ShennongWorkerRole@h51c09435.cloud.et91/shennong_worker.LOG __topic__:

microtime : 1563794194962996 read pangu disk_size : 2434251 request_id : 7ee903e5-eb53-4b2d-82b2-ed6b3d996fb4

2 51, 07-22 19:16:34 __FILE__: build/release64/sls/ols_search/SlsQueryReaderimpl.cpp __LEVEL__ : WARNING _ LINE_ : 986 _ THREAD_ : 19824
_source__: 11.194.214.221 __tag__:_hostname__: h51c09435.cloud.et91
_tag_: path__: /apsara/tubo/TempRoot/sys/ShennongWorker/ShennongWorkerRole@h51c09435.cloud.et91/shennong_worker.LOG __topic__:
microtime : 1563794194931073 read pangu disk_size : 2392303 request_id : 7ee903e5-eb53-4b2d-82b2-ed6b3d996fb4

3 [ 07-22 19:16:34 __FILE__: build/release64/sls/ols_search/SlsQueryReaderimpl.cpp __LEVEL__: WARNING _ LINE_ : 986 _ THREAD__ : 19826
_source__: 11.194.214.221 __tag_ : hostname__: h51c09435.cloud.et91
_tag_: path__: /apsara/tubo/TempRoot/sys/ShennongWorker/ShennongWorkerRole@h51c09435.cloud.et91/shennong_worker.LOG __topic__:
microtime : 1563794194722516 read pangu disk_size : 2963123 request_id : 7ee903e5-eb53-4b2d-82b2-ed6b9d996fb4

4 o 07-22 19:16:34 __FILE__: build/release64/sls/ols_search/SisQueryReaderimpl.cpp _ LEVEL__: WARNING _ LINE_ : 986 _ THREAD_ : 19826
_source__: 11.194.214.221 __tag_: hostname__: h51c09435.cloud.et91
_tag__: path__: /apsara/tubo/TempRoot/sys/ShennongWorker/ShennongWorkerRole@h51c09435.cloud.et91/shennong_worker.LOG __topic__:
microtime : 1563794194713549 read pangu disk_size: 4151414 request_id : 7ee903e5-eb53-4b2d-82b2-ed6b9d996fb4

5 [ 07-22 19:16:34 __FILE__: build/release64/sls/ols_search/SlsQueryReaderimpl.cpp __LEVEL__: WARNING _ LINE_ : 986 _ THREAD__: 19823
_source__: 11.194.214.221 _ tag_: hostname__: h51c09435.cloud.et91
_tag__: path__: /apsara/tubo/TempRoot/sys/ShennongWorker/ShennongWorkerRole@h51c09435.cloud.et91/shennong_worker.LOG __topic__:
microtime : 1563794194670407 read pangu disk_size : 2708239 request_id : 7ee903e5-eb53-4b2d-82b2-ed6b9d996fb4

6 51 07-22 19:16:34 __FILE__: build/release64/sis/ols_search/SlsQueryReaderimpl.cpp __LEVEL__: WARNING _ LINE_ : 986 _ THREAD__: 19825
_source__: 11.194.214221 __tag__: hostname__: h51c09435.cloud.et91
tag : path : /apsara/tubo/TempRoot/sys/ShennongWorker/ShennongWorkerRole@h51c09435.cloud.et91/shennong worker.LOG  topic

|ORR: | 20 Vv { k-5 2 3 4 .. 10671 TF—PF ) 110671 =% 7 e
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I __topic__: oss_access_log and http_status < 400 | (select round(sum(if(content_length_in is null, 0, content_length_in) 2N 7 ) m

+ if(content_length_out is null, 0, content_length_out))/1024.0/1024.0, 3) as throughput, ip_to_provider(client_ip) as
provider group by provider having ip_to_provider(client_ip) <> "' limit 1000)
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(S DDOSIEE ) dashbioard-derio ® WEiE v £  OBF 2 <49% U2R 2 SHEEE 0 SENY

{8 (FILEREH) ZIE
ﬁ 4.8 MB/s (0.0%)

:ﬁ 500.7 KB/s (-0.0%)

1: 1.1 MB/s (0.0%)

BRIt (FREE1/NETRD)
@ W : 3.5 GB (-0.0%) W Hil: 74.2 F4 (-0.0%)

RAFPER (GILEFER)
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@ sys_log CREDUMIEIR AN 4% @SR SEHREEN 0 SENEE

1| @ /ST
50k
SO |y g | oy ) e e i 1
0 — -

115578 139458 159458 175345% 1997458 2173458 23458 2573458
HEE&E:977,168 TS SRMR
R EE EFit S LiveTail FitER ABHER  SlieR [
RIEDHT < g ~'Ww AE
1 [ 07-22 19:26:53 __source__: 11.201.78.75 _ tag_: hostname__: g63e11153.cloud.et91 _ tag : path_ : /varflog/messages _ topic__:
@ﬁg’;gﬁ(iiﬁgg; HR content : Jul 22 19:26:53 g63e11153.cloud.et91 su[95208]: pam_unix(su:session): session closed for user nobody
an i
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