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Once upon a time...
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ttps://www.youtube.com/watch?v=B1hVx7BsvjU (3:30 - 4:25) P s0da foundation



A Mankind is born with Big Data...
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Stores 1 petabyte to 2.5 petabytes...
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He started playing with Data...(unknowingly?)
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Punch Card in
Punch Card Machine

ST ——

He invented better ways for Data...

TJLINUX
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..and kept generating tons of data

..every day..every second..and..
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...Data Started Exploding...

Total worldwide data in zettabytes (ZB)

wk 1 ZB = 10007bytes = 102'bytes =
@ 5k 1000000000000000000000byte
%g 20 F
£ wf
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Year

Source: 'EMC Digital Universe Study: https://www.emc.com/leadership/digital-universe

He kept innovating...
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Different Storages, Different Platforms

Different Ways for Managing his Data
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...Simple to Complex..
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...Fragmented Data Management

I > W O

10T Al/ML BIG CLOUD EDGE CLOUD
e DATA...... NATIVE. ... .
: DATA MANAGEMENT '

ON-PREMISE
EDGE STORAGE STORAGE CLOUD STORAGE

- i s &
...he wants it to be simpler, so..
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One Open Data Framework, Infinite Possibilities

. °
{e& o7 o
WD & > O % O
l{ = d?"o
o7 AlML BIG DATA CLOUD NATIVE EDGE CLouD

DATA MANAGEMENT

EDGE STORAGE ON-PREMISE STORAGE CLOUD STORAGE

: e 500a foundationm
B> e oS f::s soda foundatio

He started dreaming...

TJLINUX P 5000 foundation



TILINUX

One Open Data Store

Unified Data Management API

Global Controller (Metadata, Policy, ...)

File Block Object
Storage Backend Manager
Edge Core Cloud

ocg — Egelg — kg

f;p. soda foundation



He started the journey...

On-premise/Core

Heterogeneous
Storages and
Platforms

TJLINUX

Multiple Cloud
Data Mobility

Distributed
Heterogeneous
Low Resource
Data Mobility

f;p. soda foundation



He landed where everything needs to co-work...

Data Management Across Hybrid Clouds

Edge

Core

Cloud

EgElg — EgElg — EgElg

Across Heterogeneous Storages

TILINUX

f” soda foundation



Architecture for Hybrid Cloud Data Management...

One Data Store

Unified Data Management API Data Management APIs are unified, works across
Edge, Core and Cloud + Heterogeneous Storage
Global Controller (Metadata, Policy, ...) \S/f;r:;r:s)(CIOUd Vendors / Storage Vendors/Types of

File Block Object Support different Storage Classes

Storage Backend Manager Dockable Storage Backend Manager

Microservice architecture to suit deployments across
Edge Core Cloud Edge, Core and Cloud

teElg — Eg5elg — Egee

] LINUX f” soda foundation



Current Architecture Supporting Core and Multi Cloud

Dashboard 3rd party Clients

Object API (S3
Detection Compaitible); File
Services; Block
Services(coming
soon)

Application Platforms or Clients (K8S, OpenStack, VMware..)

Orchestration

North Bound Plugins (nbp)

API File, Block)

SODA Infrastructure & Resource Interfoce

Controller

Erporter Dispatcher Collection Manager

Plugins
Resource Manager
Alert Manager

Examples
{For Use cases /
Demos)

SODA Heterogeneous South Bound Interface
Cloud Backend

Manager (AWS,
GCPR, MS Azure..)

SODA Vendor Driver

. SODA Framework Core

Vendor Driver

Cloud Backends (AWS
Storage Backends ogcpcﬁsez\zusrém :

. Projects under github.com/sodafoundation

&,

Core (On-prem) Data
Management Across
Heterogeneous Storages

(2)

Core (On-prem) Storage
Monitoring Across
Heterogeneous Storages

©

Multi Cloud Data Management
Across Heterogeneous Cloud
Vendors (and on prem)

f;g. soda foundation



How does it work?

lllustration through SODA Multi Cloud Project

TJLINUX P s0da foundation



...Provides Unified APIs for Data Management Across Multiple Cloud Vendors

Different APIs |

TILINUX

~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~

SODA
Multi Cloud

(Object,
File, Block)

_______

Unified APIs |

Supports Data Management for Object, File and Block

/;; soda foundation



...supports hybrid cloud across On Premise and Multiple Cloud Vendors

Dashboard Any REST Client

Unified Data Management APl Gateway

Global Controller (Metadata, Policy, ...)

ObJeCt.(SB) File Service Block Service
Service

Data Mover Data Flow Backend
Service Service Service

| Backend Driver Manager

| Backend Adapters
ON-PREMISE STORAGE CLOUD STORAGE
== &2
( - ’ @ aWS 3 B Microsoft
Q Y ceph Google Cloud P Azure
ceph YiG

-
HUAWEI

7 (-] Alibaba Cloud
TJLINUX

() IBM Cloud

Provides a cloud vendor agnostic data
management for hybrid cloud, intercloud or
intracloud.
REST based interface
Global Configurations
Supports Object, File and Block
Policy Based Data Management:

o Data Migration

o Data Lifecycle Management
Heterogeneous On Prem:

o Ceph and YIG Ceph

o SODA On Prem Connectivity for

heterogeneous storages (in progress)

e S3 Compatible Object AP
e Pluggable Adapter Model for Backends

(Easy to add backends)

e Security (Enhancing..)

/'” soda foundation



Object Service

auth

=3

search

3

Location  FEMLIEDN
Mapper

create/update/delete/get | object/bucket

update metadata

>

APl Handler

S3 Controller

Backend Adapter

Support Authentication with Keystone.
Supports S3 Compatible APIs.

S3 Controller serves as a bucket & object
metadata placeholder.

A bucket in SODA Multi-Cloud is a virtual
bucket that is mapped to a physical bucket
in the object store on premise or in the
cloud.

Location Mapper is responsible for
searching the database to find the physical
location of an object.

S3 Service support Create/
Update/Delete/Get a virtual buckets.

S3 Service support Upload/Download
Objects.

qu soda foundation



File Service

- auth i e Support Authentication with Keystone.
Keystone ! > andler . .
e — e Cloud File Share or Filestore
create/update/delete/get Fileshare Management support
search  [EEPTVEININ getbackend e File Service Controller serves as a
- s Fie Service Controller metadata placeholder for Cloud
update metadata . File/Filestore Resources.

e File Service support Create/
Update/Delete/Get a Fileshare.
e Support Cloud Vendors including AWS,

Azure, GCP, Huawei. (Adding more)

TJLINUX P s0da foundation

FOUNDATION



Block Service

auth
.

search e getbackend

. AP| Handler

create/update/delete/get Volume

Block Service Controller

Service

update metadata

Backend Adapter

Support Authentication with Keystone.

Cloud Volumes/Block Device Management
support

Block Service Controller serves as a metadata
placeholder for Cloud Volume Resources.
Block Service support Create/
Update/Delete/Get a Volume.

Support Cloud Vendors like AWS,
Huawei.(Adding More)

f.'” soda foundation



Backend Service

I auth
APt andier

create/update/delete/get|backend

¢ upfdate o Backend Manager

TJLiNUX

Support Authentication with Keystone.
Backend Manager serves as a
metadata placeholder for Cloud
Backend profiles.

Backend Service Manager support
Create/ Update/Delete/Get a
backend.

Supports object/blob, block, file
storage types

Support Cloud Backend Profile
Registration

Adapter Model (easy to add backends)

f.'” soda foundation



Data Mover / Flow Service

auth
Keystone API Handler

DataFlow Manager

Job i
Manager :

| Policy onnecto Plan
pE—— Manager Manager
éreate/delet /update/get create/delete/update/get create/delete/update/get get|jobs
policy connector plan restart/dancel job
run plan

get plan
\_}/‘ create jobs

update plan put jobs

pull jobs I

update job
P J Migration Data Mover Other Data Mover ...

Support Authentication with Keystone.
Dataflow Manager serves as a Migration
Plan, Policy, Job & Connectors metadata
placeholder.

Policy Manager support Create/
Update/Delete/Get a Migration Policy.
Plan Manager support Create/
Update/Delete/Get a Migration Plan.

Job Manager support Create/
Update/Delete/Get a Migration Job.
Scheduler supports Scheduling of Migration
Jobs based on the policies.

Migration Job execution to Data Mover
through the Apache Kafka, a distributed
streaming platform.

Data Mover has different plugins to handle
different migration tasks. (Pluggable)

f.'* soda foundation



Let us see a demo...!

soda _ P

o 0

IBM COS

Profile

Resource Manager

-~

Dataflow Sdhs
st ]

Amazon S3 2
Resource Monitor +

»

Volumes Buckets Migrations

Services

Infrastructure

Q default_region

I S ‘|
Alibaba Object
Storage

“~

e 2 D

Azure Storage

Multi Cloud Data Migration Managed from SODA Dashboard

https://www.youtube.com/watch?v=XClullm11zw

Welcome admin &

f* soda foundation



..moving to edge...data@edge!

] LINUX f” soda foundation



This is the
Internet
of Everything.

Moving to Edge!
Decentralized to Distributed

TJLINUX P 5000 foundation



Ed g e ..Alexa, show me the features
? of SODA Framework...!

% ..want the response now!

INTERNET

LAN/WAN

SENSORS AND CONTROLLERS

..s0, let us process the data closer to the source of the data (edge)

TJLINUX Pae s0da foundation



...but edge is not just edge

Central Cloud

Cloud

f;p. soda foundation

TJLINUX



...then data everywhere...!

e 30 S

s T~
-—— - — =—~_ S o
~
/ S  Edge Node 1 \\ i | Edge Node n \
! . L » \
/A N N o S I |
\
. “Dn | .~ \ R,
I\ & 5 T~ \ ) —
~ . - -
\ -~ T . N~ ~ Edge Node
= ~| Edge Node 1 L L X J Edge Node n \\ ~ ~_ -
! Dn
' Dn| [D1] _Dn | ) — -
- - - ) ' '
-———-Q- ' (_ ______________________ >
r =~ -~ V4

- —_—

...can we manage most of it at edge..?

TJLINUX P 5000 foundation



...but..?!

Multi-Source Heterogeneous Data
Distributed...Really! Data Consistency

Data Ownership Low Latency
Data Mobility Offline Scenarios

TJLINUX Pae s0da foundation



So
Many

Challenges...!

TJLINUX

oundation



...finding a way..

Distributed & Heterogeneous Data Management Platform@Edge

Unified Data Framework
Open
Vendor Agnostic
Platform Agnostic
Distributed
Low Resource
Extensible or Shrinkable
Standardized

Edge Computing Platform QB;) Edge Data Management Platform

TILINUX Pae s0da foundation




..let us start somewhere...

- o

KubeEdge foundation

CloudCore
omeseesemesscsseescessseesceeseeeeesens 5 %’ o, st
{Controllers H — mm‘ — =
H EdgeController ' EDGE CORE cLoup
DeviceController
T (A &=
Cloud Hub

Cloud ) I Fmd A presto S SPOK Dlnalme $rone 4o, M0 &
f— Z
____________________________________________________________________________ ¥ ObSRIacK Crongeon s BT Gpeastc A S catfe> PYTHRCH b

EdgeCore

I
§ I MetaMan:ger ] [ DeviceTwin . I 5

REST API
i l)AvAsIom
v ie A
T B
l Eilyzil I EventBus
DATA GOVERNANCE

T 1 e
' : Y
i ([ Docker ] [((containera ] [ crio i «((7.&» :
: i MQTT Broker] TORAGE DOCK

(Mapper (rotocol-1)]  [Mapper (Protocol-2)]

Device

AQY3Y VA0S
NOULWDIHLLYID

NOLLVZIGYVANVLS

OPEN SOURCE STORAGE

ENTERPRISE STORAGE

pettive FUiTsy fmmmms timacis Y TEM ninease © & sony @ Laarr minio ¥

https://github.com/kubeedge https://github.com/sodafoundation
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...found compatible needed intertace...CSI !

Provides lightweight edge computing platform with

KubsEdge compute, network and storage(csi) interfaces
Edge Framework

CSl Interface Container Storage Interface
KubeEdge
7~ CS] Plugin Single SODA CSlI plugin which can support all the devices
229 /drivers supported in SODA
P
soda

°°°°°°°°° SODA Unified Heterogeneous Data Interface
Data Framework

Storage Backends Heterogeneous Storages : different vendors, models,
(Diff types/vendors) types, cloud storages...

https://github.com/sodafoundation/soda/releases/tag/v1.1.0

TJLINUX Paew 5000 foundation



...way 1o go...

...SODA®@Edge SIG

;| ;!pr fgp. soda foundation



The SODA Story Continues...
Exploring One Open Data Framework

Unified Data Management API & o — &

Global Controller (Metadata, Policy, ...)

File Block Object

C]
=
z
2
3
S
5
o
2

Storage Backend Manager

Edge Core Cloud

EgElg — Egelg — fgEg

to realize infinite possibilities of
seamless hybrid cloud data management use cases...

TJLINUX P 5000 foundation



SODA Github:
httpos://aithub.com/sodafoundation

Wanna Join?
Join SODA Slack:

https://sodafoundation.io/slack/

TJLINUX Paen 5000 foundation


https://github.com/sodafoundation
https://sodafoundation.io/slack/

Thank You

feses. soda foundation

https://sodafoundation.io/

SODA Source Code: https://github.com/sodafoundation
SODA Docs: https://docs.sodafoundation.io/

Join SODA Slack: https://sodafoundation.io/slack/

Follow SODA Twitter: https://twitter.com/sodafoundation
Join Us: https://sodafoundation.io/the-foundation/join/

Disclaimer : There are some information/images used from internet. Any copyrights or such ownership, belong to the original authors/orgs. The contents are used in this presentation is only for sharing and educational purpose. If you want to use it otherwise, please ensure the original license of the contents.



