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Container, Kubernetes, Cloud, Cloud Native, Data Lake…
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Setting the context
Container Application Deployment is growing, hence the container storage deployments!
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STaaS to CSTaaS
(STorage as a Service to Container STorage as a Service) 

SODA Data & Storage Survey 2021#0

• Over the last 5 years there has been a seemingly 
rapid transition from VMs to containers.

• Kubernetes deployments came top (in fact top 3 
positions - K8S cloud, Hybrid K8S, K8S on prem)

• Platform use pivoting to container-based 
environments

Other Industry Reports / Surveys

• Application Container Market CAGR 26.5% (2019-
25)#1

• CaaS CAGR 35% (2021-26)#2

• Installed base of container instances CAGR 
62.1%(2019-23)#3

• 84% using Container in Production#4• Organizations are using Container Storage for real 
use cases deployments 

Container centric storage solutions | Hybrid Cloud Data Management for DR | Momentum towards CSTaaS
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Solutions Trend

• Logical solutions to provide end to end data management

• With Storage Boxes + Features

• Outside box features for Data Management, O&M, …

• Third party storage support

• Container Deployment Support

• Multi-Cloud support

• Application Aware Data Management

• Cross Vendor Product Ecosystems

Not limited to Storage Box Features
Best utilize existing open source / own products to build the solution

Application Aware data management & Container Storage push this trend

A few examples:
▪ NetApp Astra : Application aware data management service 

built for Kubernetes

▪ VMware Tanzu & VMware Velero : enables you to build, run 
and manage modern apps on any cloud, back up and restore 
your Kubernetes cluster resources and persistent volumes

▪ Pure Service Orchestrator:  Storage as a service for 
containers; gives developers the agility of public cloud with 
the reliability and security of on-premises infrastructure

▪ Product and open source  ecosystem across Vmware Tanzu, 
Velero, NetApp / other storage vendor solutions for end to 
end container data management

Note: There are similar other products from other vendors and 
above are just examples for reference.
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Container Landscape is growing exponentially!
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Hence, Container Data Management and Container Storage are critical!
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Cloud Native Storage Landscape and Trends
What is happening and what it indicates…?
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Revisit the terms - Cloud Native Storage, Container Storage, CSI…

Software Defined Storage - that is API 
driven and customers  can auto-
provision.  A storage solution that is 
secure, performant and scalable to 
application demands. 

Container centric storage solutions are 
Cloud Native Storage solutions and more. 

Declarative API (GitOps), Auto-healing and 
1000x in terms of Volume Churn. Scale up 
and down. 

Developer productivity, cost optimization 
and truly hybrid.

Container Storage Interface (CSI) 
is a specification on how 
Container Orchestrators interact 
with Storage Solutions to connect 
to Containers.  

Cloud Native Storage(CNS)

Container Storage

Container Storage Interface

Container  Storage is CNS, other way need not be true | CSI is an interface specification 
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Cloud Native Stack

Storage Boxes
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Cloud Native Storage Projects

SODA ECO Projects



14 | ©2022 Storage Networking Industry Association. All Rights Reserved. 

Industry Product Trends : Storage and Platform Vendors
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Products providing Data Management across Cloud and On prem (1)

NetApp Astra

Pure Service 
Orchestrator
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HPE

Products providing Data Management across Cloud and On prem (2)

Hitachi

VMware Velero

Dell EMC Karavi

Open Source

Open Source
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Product Direction is inclined towards hybrid cloud data management, more 
on cloud native storage support for data protection and mobility 

Backup-Restore is kind of primary use case under container data protection
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Data Protection in Kubernetes
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Data Protection is a focus area

https://github.com/kubernetes/community/blob/master/wg-data-protection/README.md
WIP Document : https://docs.google.com/document/d/1yHbW0hxHehQzdaL7AWSl81OW4f2OcBoskXTbezx92-U/edit#

https://github.com/kubernetes/community/blob/master/wg-data-protection/README.md
https://docs.google.com/document/d/1yHbW0hxHehQzdaL7AWSl81OW4f2OcBoskXTbezx92-U/edit
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What is available & missing in Kubernetes

Available:
 Application : Workload APIs: StatefulSet, Deployment, DaemonSet, etc. | Application CRD
 Storage : Basic Building Block: Volume Snapshots

Missing:
 Volume Backups
 Backup Repositories
 Volume Group, Group Snapshot
 CBT
 …

CSI API spec and implementation are considered for enhancements for above missing 
features under the Data Protection WG in Kubernetes 
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Multiple projects/products to plug this gap, currently

 Storage vendor specific backup/restore solutions! 
 Third Party Commercial products
 Open Source Projects

 Velero
 Kahu (SODA Foundation) – We will focus on this today!
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• Designed for Container 
Data Management: Data 
Protection, Data 
Observability, Data 
Mobility and more

• Aligned with CSI
• Unified CSI
• Heterogeneous Ready
• Multi-cluster and 

Federation Support
• Hybrid Container Data 

Management (Kubernetes 
across on prem, cloud and 
edge)

SODA CDM : Towards Easy Container Data Management

2

A: Support control plane interface API directly and interact with respective COE 
B: Interact with Orchestrator through Data Management Framework(SODA) 
C: Workloads consume storage through data access interfaces.

Augment Kubernetes (or COE) capabilities  for heterogeneous and hybrid container data management. 
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Cloud Backup 
Support (Object)

Apps

Kahu : First project under SODA CDM for Seamless Data Backup & Restore!

2

Apps AppsApps

Backup and restore of Kubernetes Resource, Config and 
PV data, across multiple clusters and federation 
environment

Data Backup / restore

Metadata

Active Restore

• Backup and Restore for Kubernetes
• Federation / Multi Cluster
• Storage Provider Support
• Data Backup Plugins / Extensions
• Low RPO(Recovery Point Objective) / RTO(Recovery 

Time Objective)
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Kahu Phase 1 : 2022

2

Backup and Restore features
● Metadata backup/Restore of K8S resources at different scope such as cluster, 

namespace, label selector
● Data backup / Restore of applications in full snapshot way
● Incremental and differential backup
● Custom prehook/post hook
● Backup across storage providers
● CSI based and Non CSI based volume backups.

Storage provider framework support
● Dynamic integration of any storage providers for metadata or volume
● Support coexistence of multiple providers during runtime

Automation and Orchestration 
● Scheduled backup
● Backup based on event driven mechanisms
● Backup based on policies
● Backup service plan – Provider independent service plan

Project initiated : https://github.com/soda-cdm/kahu

https://github.com/soda-cdm/kahu
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First POC of Kahu in SODA Madagascar v1.7.0 Release

SODA Madagascar Release : https://github.com/sodafoundation/soda/tree/master/madagascar

Metadata backup PoC is getting tested!

1. Kahu Deployment 2. Application pod deployed

3. Backup CRD 4. Backup Created

https://github.com/sodafoundation/soda/tree/master/madagascar
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Right time to collaborate!  ( Now is the right time!  )

We welcome developers of all levels of skills and experience to join 
to build these future technology solutions!

https://sodafoundation.io/slack

Channels:  #soda-cdm | #soda-lake

https://sodafoundation.io/slack
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SODA Data and Storage Trends Survey is announced!

https://www.sodafoundation.io/data-storage-trends-survey-2022/ 
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THANK YOU!
h t t p s : / / w w w. s o d a f o u n d a t i o n . i o /

Some of the information and pictures are from internet public domain. The rights belong to the respective owners. It is added only for educational and information purpose. Please do not reuse unless you are sure on the original license terms.

S O D A  S o u r c e  C o d e :  
h t t p s : / / g i t h u b . c o m / s o d a f o u n d a t i o n

h t t p s : / / g i t h u b . c o m / s o d a - c d m
S O D A  D o c s :  h t t p s : / / d o c s . s o d a f o u n d a t i o n . i o /

J o i n  S O D A  S l a c k :  
h t t p s : / / s o d a f o u n d a t i o n . i o / s l a c k /

F o l l o w  S O D A  T w i t t e r :  
h t t p s : / / t w i t t e r . c o m / s o d a f o u n d a t i o n
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Please take a moment to rate this session. 
Your feedback is important to us. 
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