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* Evolution of Container
Age N d d « Container Storage
* Distributed File System - An Example
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Rich User

Interface Decentral

Independent

Business _
Agility Cloud Native

Scalable Automation Fast Time to
Architecture Market
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2000
FreeBSD Jails

There is no Escape



x\(sk‘ uu,a.-r A,’f?
L S e )

TN
wPRand v b T

e ¢ Y ey L..r ur
.

s v et peact {t»n-
¢.t-hmnn .
s

I e
ST o' Ay
'y, :
L Y ot Lo e

A b e
'!Mup..-. S T SISRER A
AP o [y 0
r.-un,n g

o b b Sahet amh i N T v . . . s
d wx.?;.n.‘ ot yire 4 Sl e e e B 4o i - iy i ,n,
&Y : - : » y

T d\c

s '-40.‘\ !
“.r.-l‘. petyary

b
-
t N 7=
N TEN wpt-réiry e
S

I TR »
fpaudY

yr
I L T R oY a1 i vu-.~-n~ )

e e t’"*‘ -l A i L""*‘
LT I T s e o ,au_p
A -




Container
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Contatnhers are
Ephemeral,

Storage 1s Not



Block, File and Object Storage

(e J
C J

Block — Traditional storage is managed by OS i.e.
LUN, DISK
Which Array/Volume/LUN

1
1

. File —Unstructured data is managed with

folders i.e. FILE SYSTEMS
Which Directory/ Subdirectory/Filer

Object — Higher growth data is unstructured and
managed by APPLICATIONS







Local
Host
storage

Docker host Container 2




Storage
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Dedicated storage







Kubernetes Container Storage

Persistent Volume
Claim:

Persistent Volumes:

A Persistent Volume  Persistent Volume Framework A Persistent Volume (PV)
C|a|m (PVC) is a IS a plece Of Storage N

the cluster that has been
request for storage - o [y
by a user.

administrator.

K8S
PV Controller iy IT Admin
St_grgg?1 Storage2
PVC2 NI
U 1GB
ser RWM

PV1 PV2 PV3 PV4
Pod?2 10GB 2GB 1GB 2GB
PVC2 RWO e RWM ROM

Persistent Volume Claims 50S IS NFS 2B

Persistent Volumes



K8s
HostPath

Plugin

Possible Ways to Configure Containers Storage:

K8s Master
Node
(APIServer,
Scheduler,
Controller)

L, k.,
LJ‘- =

Worker 1
(Kubelet,
Kube-

Proxy)

Worker 2 Worker 3
(Kubelet (Kubelet
;Kube- , Rube-
Proxy) Proxy)

/gpfs/gold/Dirl /gpfs/gold/Dir2 /gpfs/gold/Dir3

IBM SPECTRUM SCALE

Yaml file:
apiVersion: v1

kind:
PersistentVVolume
metadata:
name: hostPath-
pv
spec:
capacity:
storage: 1IMi
accessModes:

ReadWriteMany
hostPath:
path:

"/apfs/gold/<Dir
1/Dir2/Dir3>"

J




Possible Ways to Configure Containers Storage:

K8s NFS
Plugin

K8s Master
Node
(APIServer,
Scheduler,
Controller)

Worker Worker Worker
1 2 3
Kubelet Kubelet Kubelet

- e

NFS Exports: /gpfs/gold/exportl /gpfs/gold/export2

IBM SPECTRUM SCALE

Yaml File:
NFS Plugin:
apiVersion: v1
kind: PersistentVolume
metadata:
name: nfs-cluster-pv
spec:
capacity:
storage: 1Mi
accessModes: -
ReadWriteMany
nfs:
server: <Server IP>
path:

</agpfs/gold/exportl OR
/apfs/gold/export2



Container Storage Plugin

Managed Plugins
or Host
Process r
'h—.-';--—-' _____ . i "—'*I'-—"
: W Container Hosts > Storage | ...« ¥
Cloud and Storage Contalner Dchaskator Plugins Cloud and Storage
Platform Platform

In-Tree Out-of-Tree




Container Storage Plugin

<
UKV
5 MESOS
S oK g
kubernetes <
K8s dynamic Provisioner C LOU D
Mesos Volume Plugin Docker Volume Plugin FOUNDRY

K8s flexvolume plugin
Persi

K8s in-tree plugin

CLOUD
FOUNDRY

Container Storage Interface




ibuted File system

— A solution
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Analytics

Transparent

HDFS
Spark DR Site

Container Orchestrator

Encryption

Global Namespace

File

Clustered File System
Automated data placement and data migration

| | | | NFS SMB
By I _—
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Flash Shared Nothing
o Disk  Tape Cluster JBOD/JBOF

Mobility Consistency Availability
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Container Native Storag?ﬂEv’







Container Orchestration Feature

L N L N

Deployment Failover
b
Scheduling Rollout and Rollback
Update Configuration Management
b

Health Service Discovery




Rook Architecture
A cloud Native Storage Example



Rook Architecture
kubernetes



Rook Arcl

App

| Volume Claim I I Volume Claim |

itecture

X0

App

X0

...................... et e N

@ ROOK pods

&} Agent ] Agent
@ Mon | | ® MGR @ MDS
@ osp’s @ osD’s

{5 Operator

5 Agent

@ Mon

® rRGW

Source : rook.io
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