i IBM DCOS 2R3N AR R A ZE

B, R TT BRI

cuijinc@cn.ibm.com

http://dss.cn.edst.ibm.com:81/campus/#/login?checklin=Y &eventld=263
FHIEMEEEE] EELEM, AFHNESEREMEITEREE,




B A K Dockerflt & faiifr

Hm b1 24 DCOSH 4

DCOS/™“i: Mesos. Kubernetes. IBM BlueDock
DCOSR 15 [ S B

DCOS5 =¥ &

IBM7EDocker. Mesos. Kubernetes#tt:[X [ 5Tk
BlueDockE A Ty GE i 7~

L 0000 D0C@o

IBM Systems



DockerBsERETEHE — Ihgk

Build: Ship: . Run:
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Docker build
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Docker Engine
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Docker & {RZE 1

Docker Engine
o TEENL REBLAS
o HBHOR B & IS R

Exposed/Ma
* REST API pped Ports A
o BRI ERVm 0 5 EH LR O / \
* E.g.80-> 3582 F%\
° %%1% gi Images
pocker Ci V Gla
® ocker Client E
+ [A]Docker Engine Ki% iy % Docker |
o QI HfEEE Ciiont | Engine | KContamersj
en
* Docker Registry $ docker run .. [ Base OS/Kernel J
- BGHEEE $ docker build ... \\ Docker Host /
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Docker container management tools — Runtime

Docker e
Hub Docker Hub (Cloud Registry Service)

« The docker registry as a cloud service, run by
L Docker, Inc.

\

(
Registry Docker Engine
Services e CLI, utilities and daemon to run with.
* Docker Registry — a service to manage Docker
images for storage and sharing.

Docker Engine J
Libcontainer/LXC (LinuX Container)

* Support to run a Linux system within another
Linux system ("chroot() on steroids").

* Inside the box, it looks like a VM. Outside the
box, it looks like normal processes.
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Cgroup (Control Group)

+ Limit, account and isolate resource usage
(CPU, memory, dick I/O, etc.) of process groups.

Namespace

» Lightweight process virtualization (ipc, uts, pid,

Shared Linux Kernel Services
mount, network and user).
Layered Storage Backend

o
1 W W m W « Storage support for Docker’s incremental

U R LS p——_ image
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Containers # Docker

Containers are more than Docker
* “chroot jail”

* Supported by most UNIX operating systems (19827)
* FreeBSD jail in 2000

* Solaris Containers & Solaris Zones
* Solaris 10 in 2005

* AIX WPARs (Workload Partitions)
* AIX 6.1(?) in 2007

* HPUX Containers (SRP)
* Some time around 2007

* Linux LXC/LXD

* Based on Google’s cgroups/namespace work in 2006~2007

* Google containers in “borg”
e Some time around 2006~2007?

¢ Docker. CoreOS Rocket/rkt, Mesos containerizer
* VM. JVM

IBM Systems

Docker is more than Linux container
* The “libcontainer” extends Docker to other
isolation mechanisms
* For example, VMs with libvirt
* That’s how Docker can run on your
Windows/Mac

 For some cases, it’s actually an API/Standard
* Native Docker on Windows
* What’s happening in Mesos/Kuberenetes
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#iE DR 1ER S (DCOS)

O %R
> FAXFT-Linux, Windows2s Bl #/E 248, DCOSHEMSE B AitE HdE thO IR AR AL TR 28,
17, W%, 53R IR
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> DCOSH][FIN EHKIZITIRS . KB M7 M S vH
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#iE DR 1ER S (DCOS)

O DCOSHHIE
> AL RS BEML. TTIRES. =EAE (Cloud Native) | shAH4E. Fakiydr. &)
H(self-healing)., Ik%HNRI BWAHFRAENR. KE KA. FF8hz2E (Devops, CI/CD)
O NAHY
> YFiEEMNHAH TS TEMMNE, WAppitsl . MRS, AKRNHAE 2, WCRM,
BOSS, Core businessh
> MR B SEDCOSHIA ML A AR S 26 A0 FrHE
O Fihitefts
» Google Kubemetes: Googlet iz .L 8 BiBorg/Omega il fehic, F2HtGoogle
Cloud Platform A = ik%s; K HE
> Apache Mesos: 20094E NN R FAA Faf 7B R T IREE HEE B 1, Bl S IoT
Mesospherew] 1),y FFE AL WDCOSHAL: F IR Ss: LR M. T Bois & B
> Docker Swarm: Docker 3= 25 28 7 Ui FE ARV IR I H 5 147 5.5 H
> IBM Conductor with Container (CwC) : J:FMesos. Kubernetes, Docker, EGO., ASC
BAEEFEMORIEEHE, AERDE. Taemak
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SEEMBRE DD RIERAFTRAITIRE
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Gluster, Ceph. Cinder, Flocker% S\

© BHS o - BYAEER . NI, FAEMR - ApEE
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SEEMBRE DD RIERAFTRAITIRE

Container Orchestration - Kubernetes

Integration & Management

Resource Pooling - Mesos
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Kubernetes

Router/LB for
outbound internal
service calls

Manages Pods,
images, vols...

*  Kube-Proxy discovers
services, load balance
+ Podis a group of one or

deployment.ymi

more containers which
share storage and IP g N —— . g . ~~
* RC makes sure Pods la\;stngu:)e;d Images Kube-
always up and available, APl e epElnls @ -y Proxy
rollin d L (Storage (etcd) )
g update ) - R
* Flanneld provides SDN i ) ( Replication ) Docker Pod/Services
Scheduler c Engine
ontrollers =
> K . g Flanneld c c c
) |
Resource > .
Manager [ Base OS/Kernel
(Mesos) ’
K;—/ Master / K Node /
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Mesos

ZooK ETCD
Kubernetes Spark ookeeper/ ° Apache ;F‘ﬁﬁ E
Scheduler Scheduler _

2T TS « RETHEEH

o XFFLMHELR

- WERE

« Twitter/Apple & 535
IRHSERE

Kubernetes Spark Executor Kubernetes Spark
Docker Executor (Unified Container) Executor Executor
tasks kubelet tasks tasks tasks
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Docker DataCenter

i

W= Toolbox

Management
Universal Control Plane

Security

Content Trust, RBAC, LDAP/AD, SSO

Source Code .
Management @ Orchestration
Swarm

2
%&8 GLieD Registry Service
: Container Runtime
Trusted Registry .
@ Content @ Engine

Configuration
Management

Monitoring

Logging

Storage

Operating Systems

Infrastructure

Q Public Cloud % Virtualization E% el b
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NV R B4 - Conductor with Container (&334 ~IBMIgEE)

spak’

1 1 1 1 i}

— e e e e e e — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

i |
! |
I
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: k8sm-scheduler k8sm-controll-manager Spark Core |
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| — |
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Agent g, Agent ., Agent g, mEEEEE Agent ., Agent ., |
I d?k:r dg:r d% é% d% |
' |
! |
! |
' |
l J

laaS (OpenStack)
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Integration flow

1_ Get Pods i k8s
k8s-apiserver k8sm-scheduler mesos
2. Match Pods and Offers @
3. Bind Pods with Host
4. Update Pods status
: k8sm-executor |
5. Run Pods by kubelet | (g pomm _—
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Source: STAC*

www.STACresearch.com
Copyright © 2016 STAC

BEIRAE A 2R

Job durations using Spark Resource Managers with SMB-1 Benchmark
Spark v1.5.2 / HDFS 2.6.3 / RHEL 7.1 / 11 x Lenovo x3630 M4 Servers
(Lower is better. Vertical axis truncated at 200 seconds)

1:55:12

STAC .

SECURITIES TECHNOLOGY ANALYSIS CENTER

0:14:24 0:28:48 0:43:12 0:57:36 1:12:00 1:26:24 1:40:48 2:09:36 2:24:00

Time in test run
* IBM Platform Conductor for Spark v1.1

® Apache YARN v2.6.3
a Apache Mesos v0.26.0
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libcontainer (prior to OCI)
Opencontainers/runC
Docker-py

User namespace
Dockeron POWER and z

Docker&zg8aJLAERE £ SoftLayer
L, T RRVUEZREIL
IBMiS BT SRk 5 =N R~ FRirR
R EDocker Hub
AFhR,

IBMIGiBidEERL 7 Dockerfmfis |28
EYIBM BlueMixi2{tZS580R5E.

2014F7 a0 AKubernetesttX , ESHRET FFIRIMA :

> K8s HA cold standby mode (E5A)
> K8s HA hot standby mode (3#{7h)

DOCker MeSOS Company Commits LoC
Dock ’\‘, esosphere
§ ockeriZu\AEFE . IBM{'%ﬁEjﬁﬁﬁ{R}’XEFMesosphere 1 Mesosph 3357 334640
. EMEALSLABENSTR (RS RS e
. RSERMSHES (UAF - TARRE e o>
o SRR - GEfIMesosphereifiCH KM , 1o
DockerfIRedHat ) \ BRI
= IBMfEDockers |ZEG3( iz 4E ¢ . jEEtE—ATE 5Mesosit 5 Microsoft 283 24337
jpe 4 3 i X 6 Intel 34 2899
2 .
--_1 S — Commtapercompany oo 7 Apple 2 2197
= IBM{E&H:IIJ\P]XE’JQHFF ’ Docker Inc Individuals  1BM RedHat Huawei Microsoft Linux :r‘s“’:‘” " )
Dockerengine o 8 Huawei 6 81
- Compose 20145F1284H Docker5iBM#2 @ tesosghr 9 Yahoo 4 357
- Machine SIERRE SRR R EE:?' 10 Uber 4 515
Swarm DockerHubig3ZHEEE o 11 Nvidia 4 231
Distribution (Docker SoftLayerz -
registry) IBMYGIE{tWebSphereRFichia
libnetwork (s KUbernetes

> K8s ABAC-based authorization that supports changes to the authorization

policy without having to restart k8s apiserver (E52hk)
K8s to support container flavors (#1794)

Y VvV

K8s to support POWER(E5=H)

\4

FHIT10NMNBMIEERFF A& EKUbernetestt X

K8s to support shared quota (e.g., with swarm, spark, etc.) (#17)
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IBM Spectrum ER{4EXERIESES

4 IBM® Bluemix

SCRFZ A ERETHS, WRYERE AT, KB AN RO 55 A A i BN

VEGE KEIESH. A | e, Resn | menE. mpE | R

Y

* KiBfTHR%: Web, DB « FERYL#ER . T . . S - fElFmER
« Docker{t 5 F « Jenkins, St c NEHE, NREEEN ) - SRS IT(HPA) Sapid 1y« SHEREEE(HPC), #itE « SAS, Integratich
A - Kubonctes B B2 enkins, Storm - 'SQL, MlLib, GrapX RT3 - MatLab, CAD/CAE, wiAutosys. CHi M

8
1
1
1
1
1
1
1
1

. - N

« Algo, Murex, Sungard Zaence
S -4

e
esSion
oriented

Flow
Management

e —

R ——

I 3
l I l In-Mem I
DAG ap Reduce

EZ Redis | Hbase J(Id
Mongo J§ Nginx JEEATE) Mesos YARN
kIR ELK N Kafka JRERY AP API

ﬁﬁgﬂ i i et;tvr;rt:!:';r:(:(uctor Spectrum LSF
RREE IBM Spectrum EGO/Mesos/DCOS
5% (dynamic cluster resource management supporting diverse tenants)
BiER HDFS / Spectrum Scale / Spectrum Scale-FPO
FEER (reliable, distributed storage — your choice of distributed, o fast paralld POSIX file systems)
Platf R Schedule Existing Data Center_ Provisioning

BER IBM Spectrum Cluster Foundation — - - 009
gm&# (provisioning and managementof distributed environments) n OPE,'P‘,:ESI( ~

ELREFARBIEMS T, HERRIER, XFAESparkERM S MR F#.
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Microservice
component

mﬁ
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» Agqility

* Productivity
* Cloud-native
« Scalability

* Resilience

« Stateless

——

A Q
“
— Silo Ioglc

Microservice Microservice
component component

" — " "

T
N
T

— e  w  m  w  m  w m wm m — —
N e e o o o e o e e o

7/
Monolithic Internally
application componentized Microservices
application application
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CONTINUOUS DELIVERY WITH MESOS & DOCKER

Deploy to Deploy to Deploy to

Language Local Build Unit Test Version Control Build Test Acceptance  Production
e o o o @ ®
DEVELOPMENT
o ole] = Gitlah — @ Jenkins

n

DEVELOPMENT code

2 @
2 @

(it

e Do B

&8 =

docker hub
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e T 3B4ER0E e.g. IRSEH, KEKAm
AT A SEEdod (OF &, A EZk) e.g. CI/ICD

Docker VS. VM
BT R SR B = Ik SS e.g. Billing %4t
SATHIEEBEI RS e.g. PodFF, W, 5%
HEE AR U A48 P 2R e.g. Docker vs. VM, & 2% FRR B S0 (JL=2/40 5 4%)
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TRERST A - Yes

o Nginx, Tomcat, Memcached

ASSEA N
o XHEERIRENR, e.g. RDMA, GPU
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CRM System
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| (D3| = | . D% | (| ()| # |
&) |E o N -
I Pod1 Pod2 PodN I 1 Pod2 PodN__| | I Pod1 Pod2 PodN I
[ Host1 Host2 |l : Host4 : | Host5 |
: Web Server Service : !- DB Service | : Application Server Service :
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BlueDock/CWC & H7a — 4817
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IaaS — OpenStack
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PaaS — Cloud Foundry/BlueMix

Compute
=% Bare Metal
@ Cloud Foundry Runtimes
EE OpenStack VMs
I Docker Containers
“_ Event Driven Apps
& Blueprints (Patterns)

& CMs

Networking
& SDN
&}, Load Balancer
&, VPN
Storage

o& Block Storage
& Object Storage

Media

CDN

Watson
¥ AlchemyAPI
G Concept Expansion

@ Concept Insights, Dialog
Language Translation

e Natural Language Classifier

e Personality Insights

o Question and Answer

e Relationship Extraction

e Retrieve and Rank

@ Speech To Text

@ Text to Speech

7 Visual Recognition

DevOps
A Active Deploy
g..:‘é Auto-Scaling
2 Delivery Pipeline
g Monitoring and Analytics
QTracking and Plan GIT
& Image Buider
4> Alert Notfication

Data & Analytics

"/ Analytics for Apache Hadoop
Y& Apache Spark
mp, Biginsignts for Apache Hadoop
il dashDB
= Cloudant NoSQL DB
(A DataWorks
% Elasticsearch by Compose
€ Geospatial Analytics
£ IBM DB2 on Cloud
L 4 Insights for Twitter
@ Insights for Weather
& MongoDB by Compose
& PostgreSQL by Compose
@ Predictive Analytics
&% Redis by Compose
@ SQL Database
 Streaming Analytics
@ Time Series Database
& Embeddable Reporting

Private APls

& User Defined Services
& User Defined APIs

Security
& Key Protect

&3, Security Groups

& IDaas
@j Firewall

&j Access Tralil

Application Security Manager
@ AppScan Dynamic Analyzer
% Mobile Analyzer for iOS

@ AppScan Mobile Analyzer

Integrate
APl Management
Service Discovery
Secure Gateway
Service Proxy

(@) Service Broker
Cloud Integration

loT

e loT Insights

' loT Real Time Insights

Application

Workflow

@
Q@
=)
[
Q@
=y
=
o

\U 4

) Application Server on Cloud

AN
(emp)

Business Rules
Data Cache
Message Hub

MQ Light

Session Cache
Workflow Scheduler

Qe un 8 & BA

Mobile
Presence Insights
Push
Mobile Client Access
Mobile Data

X

= @ <e

2> Quality Assurance
@ 1BM Push Notifications
B Mobile Application Security
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SRR

Capability(VM, Storage)
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DCOS5 OpenStackEE L ZEH - 1

O Nova Docker Driver

nova.conf:

compute_driver = dockerDockerDriver > Docker{EN—F:#rHJHypervisor,
DockerAPI#LHf iNova Virt AP,
Container{fENVM, Nova Schedulerifi
| £, HeatheatkMhi H&LE, k55 &M
SR . TARYEZ, Neutron’& FDockerW 4%,
@J‘ KFFLH
> RAUERI SRR . MET)
Nova Dcoker Driver Jﬁ‘é%{f\;fﬂ
O Heat Docker Driver
> HeatE 21 FiDocker API, [XtHeatfs
| Plugin AP| | ﬁﬁiﬂ%ﬁXﬁﬁﬁDOCkerEé&wﬁg
> ﬁk‘%%‘&ﬁlﬁfﬁ, %g?ﬁﬁﬁﬁﬁﬁﬂi
[OS::I-I(eat:;Docker 95, WAfEflIDocker A P4, 72
plugi) API e Fahlic Eflannel, ovsZE 4%

(container)

Heat Heat Driver
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DCOS5 OpenStackEE 2R - 2

Nova Instance #n ] Controller Node
Heat Confi = 8 Cloud Ba Node Pod
Elementsg P . Init N Mag;:.lml Y || H l: »| Magnum
R‘ |Baymode| |Service“ RC | Client
r
Kubernetes/Swarm -~
A 4
I Magnum | Heat Templates l
I » Conductor
| Handlers‘ | Database |
Docker Containers
V'

! !

Docker il b OpensStack Heat

A ¥ ¥

A 4 N
A 4 A 4
Micro OS (Fedora Atomic, CoreOS)
b Nova Neutron | | Glance Cinder

O MagnumIiH
> 37FFK8s, Swarm, MesosHERE (Bay) HUE XA, ##K8sHTHyPod, Service, RC%

> il AR AR T EEAR By i) AT 8%
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Questions?

http://dss.cn.edst.ibm.com:81/campus/#/login?checkln=Y &eventld=263
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