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SNIA Legal Notice 

The material contained in this tutorial is copyrighted by the SNIA and the author.   
Member companies and individual members may use this material in presentations and 
literature under the following conditions: 

Any slide or slides used must be reproduced in their entirety without modification 
SNIA and author must be acknowledged as the source of any material used in the body of any 
document containing material from these presentations. 

This presentation is a project of the SNIA Education Committee. 
Neither the author nor the presenter is an attorney and nothing in this presentation is intended 
to be, or should be construed as legal advice or an opinion of counsel. If you need legal 
advice or a legal opinion please contact your attorney. 
The information presented herein represents the author's personal opinion and current 
understanding of the relevant issues involved. The author, the presenter, and the SNIA do not 
assume any responsibility or liability for damages arising out of any reliance on or use of this 
information. 
 
NO WARRANTIES, EXPRESS OR IMPLIED. USE AT YOUR OWN RISK. 

2 



Object Storage Key Role in Future Data 
Approved SNIA Tutorial © 2015 Storage Networking Industry Association. All Rights Reserved. 

Abstract 

Object Storage: Key Role in Future of Big Data 
This session will appeal to Data Center Managers, Development 
Managers, and those that are seeking a fundamental understanding of 
evolution of Object Storage to deal with the explosive growth in 
unstructured data. The session delves into the impact of Object Storage 
architectures on next generation storage in Private and Hybrid Clouds 
as well as its ability to gain meaningful business insights from Big Data 
given Object Storage flat hierarchical structure and associated metadata 
attributes governing policies applicable to Big Data. The metadata in 
object storage can become key in application driven Software Defined 
storage. The rapid adoption of Object storage by both startups and 
major IT vendors is a testament to their advantage as the next 
generation storage for Big Data. The session is targeted to bring a clear 
understanding of this key technology to developers as well as  systems 
admins and large service providers providing Big Data Analytics. 
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Unstructured Data Explosion 
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Majority of data growth is 
being driven by unstructured 

data and billions of large 
objects 

Information is at the center 
of New Wave of opportunity 

80% of world’s data is unstructured 
driven by rise in Mobility devices, 
collaboration machine generated 

data. 

Data 
Sources 

Big Data 
Infrastructure 

Business 
Insights 

Harnessing Big Data Infrastructure 
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Big Data Ecosystem 
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Heartbeats & Block Reports 

HDFS 
 Immutable File System – Read, Write, Sync/Flush – No random writes 
 Storage Server used for Computation – Move Computation to Data  
 Fault Tolerant & Easy Management – Built In Redundancy, Tolerates Disk & Node Failure, Auto-Managing 

 addition/removal of nodes, One operator/8K nodes 
 Not a SAN but high bandwidth network access to data via Ethernet 
 Used typically to Solve problems not feasible with traditional systems: Large Storage Capacity >100PB raw, 

Large IO/computational BW >4K node/cluster, scale by adding commodity HW, Cost ~$1.5/GB incl. MR cluster 

Big Data Infrastructure – HDFS Big Data HDFS Architecture 

HDFS - Actively Maintaining High 
Availability 
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Big Data - Market Requirements  
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Big Data Savings with Open Source 

Legacy BI vs. Open Source Big Data Analytics 
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Object Storage - Goals  
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Object Storage Goals 
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• Reduce cost and complexity  
of unstructured data storage infrastructure. 

• Auto-manage unstructured data  
documents, emails, presentations, audio files, messages.. 

• WORM 
Upload once, access from any geographic region 

• Unlimited File Size.  
Upload files of virtually any size  

• Data Consistency:  
Changes made to a file in one location immediately available at all locations 

• True Global Namespace:  
Leverage auto geo-positional routing for increased performance and consistency.  

• Self-Healing Data Integrity  
Continuous hash check , if problem detected, system repair the file automatically.  

• Self-Provisioning:  
Provision your own storage as needed.  
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Why Object Storage 
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• Object-based storage supports shared 
tenancy.  

Objects have their own custom metadata  functioning as fairly 
autonomous data instances - can carry access policies to 
support multi-tenancy -  a big aspect of the relevance of 
object storage to public cloud infrastructures.   

• Object storage similar to low-cost, grid like 
architectures.  

Object storage is well-suited to run on a loosely federated set 
of low-cost, industry-standard servers acting as nodes in a 
cluster. Cluster easy to expand  by adding nodes - automated 
data layout rebalance the system to incorporate them. This 
drives the low acquisition cost and lower OPEX.. 
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Why Object Storage 
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• Massive scalability 
Within specified policies system can scale nearly indefinitely in number of 
files or objects and capacity of system.. 
• Large metadata > custom control over data.  
Object Storage’s expanded Metadata automatically and consistently 
tackles traditional storage challenges such as tiering, security, migration, 
redundancy, and deletion vs File Storage’s only file type, creation date, 
and last-accessed date. 
• Data is inherently Immutable  
Saved object data is tagged with a unique ID, guaranteeing the 
immutability of that object. To modify an object, you create a new, and 
keep versioning history - a natural fit for archiving and records 
management guaranteeing that data has not been modified or tampered 
with. 
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Why Object Storage for Big Data 
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Object Storage Characteristic 
• Object is API Driven Storage 

- Faster Development, 
- 10x reduction in Code 
- REST APIs speed Development 

• Location Transparency 
- One Storage System/Access Point across  
- Multi-global apps 

• Self Managed Storage 
- No LNS, Never recode when syst Change 

• No limit on number of Objects 
• Object size can be up to 5 TB 
• Central Data storage - All systems 
• High Bandwidth 
• > Five 9s of Durability 
• Versioning Lifecycle policies  
• Integration with industry standards 
• Typical Suppliers:  

Open Source/Swift,  AWS/S3, Glacier, EMR,Redshift;  
Basho, Caringo, Cleversafe, Cloudian, Coho Data,  
DDN, EMC, Exablox, HDS, Huawei, IBM, NEC,  
NetApp, RedHat, Scality, Storiant, SwiftStack, Tarmin 
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Object Storage – Global Reach 

Replicate & Collaborate (Ingest, Access & Update Data  
at local speeds across multiple locations 
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 Data Integrity of Big Data Storage 
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Solutions 

Preventing Data Loss 
Maintaining ‘Always On’ System 
Scaling Storage Capacity  while Controlling Costs 
Preventing Data from unauthorized Access 

Choose Object Based storage vs. File Based Systems 
 To manage billions of objects 
Information Dispersal Algorithm 
 Using Error Codes  
Preventing Data from unauthorized Access 
Scaling Storage Capacity  while Controlling Costs 

Object Data transferred into Slices  

Object Retrieved in 
Real Time subject to 
min slices available 

Disk 
Failures 

Errors 

Security 
Breaches 

Issues 
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Three Types of Storage 
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HTTP, SOAP, Torrent, XCAM, 
CAS, Object, WebDev 

Object & App 
VHD, DICOM, Cloud, 

APIs 

File Based 
NFS,CIFS, AFP, pNFS 

Block Based 
LUNs, VTL 

Ethernet/DCB FCoE/iSCSI 

Fibre Channel 

Shared SAS 

Front End Tiered 
Storage & 
Protocols 

Multi-protocol/Unified 
Storage System 

Gateway or Appliance 
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Data Storage Tiers Evolution 
Storage and Evolution 

Primary (FC) Secondary (Tape) 

$$$$ + Very Fast $ + Slow speed 
Storage 90’s 

                                 Higher capacity Higher performance 

Structured and Unstructured Data Backup and Archive Data 

$$$$ + Very Fast $$$ + Medium                        $$ + Medium $$ + Medium $ + Slow speed 

Storage 2000 

Primary(SAN) Secondary Primary (NAS) Secondary (NAS) 
Unstructured Files, Active Archives Snapshots, D2D BU and DR Tape BU Structured Data 

Cloud NAS Cloud Backup/DR Cloud Archive Structured Data 

$$$$ + Very Fast $$ + fast $ + Medium $ + Medium 

Storage 2011+ 

Enterprise Object Storage Primary(SSD) 
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File vs Object Storage Characteristics 
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Hierarchical vs Flat Storage Schema 
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Metadata: Key to Object Storage Adoption 
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Object Storage Positioning 
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Object Storage: Key Features 

• Object Storage:  
• Data repository of billions of Objects 

 
• Key Architecture:  

• Separation of Metadata and Data 
 

• Features : 
• Flat Namespace 
• Infinite Scalability 
• Elasticity 
• Cost-efficiency 
• Data durability 
• Distributed System 
• No Single point of failure 
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VM Storage Policy 
• Capacity 

• Performance 
• Availability 

VM VM VM VM VM VM 

 App Driven SDS = Metadata Driven Object Storage 

De-Dupe 
Replication 

Encryption 

Snapshots 

Compression 
Caching 

Back Up 
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Object Storage - Implementation 
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In implementing object storage:  
• A unique identifier assigned to each piece of data 
• Identifier allows servers or users to get access to 

Object without any knowledge of where data is 
physically stored.  

• Data can be broken into chunks, stored anywhere 
worldwide, can move within a system and have 
multiple copies. 

• Object tag ensures that right piece of data is 
returned and verifies integrity of that data.  
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Open Stack Object Storage 
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Centralized Storage using Public/Private Cloud 

Global File System (App Intelligence) 
R/W Perf ACL AD G. 

CIFS/NFS G. Locking G.NS 

Cloud Storage Controller (Unlimited Capacity) 
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Object Storage: Key for Big Data 
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Object Storage Characteristic 
• Object is API Driven Storage 

- Faster Development,REST APIs speeds Dev., 
- 10x reduction in Code,  

• Location Transparency 
- Access Point across Multi-global apps 

• Self Managed Storage 
- No LNS, Never recode when syst Change 

• No limit on number of Objects 
• Object size can be upto 5 TB 
• Central Data storage - All systems 
• High Bandwidth 
• > Five 9s of Durability 
• Versioning Lifecycle policies  
• Integration with industry standards 

    Typical Suppliers:  
Open Source (Swift),  AWS (S3, Glacier, EMR, Redshift)  
Basho, Caringo, Cleversafe, Cloudian, Coho Data, DDN, EMC, Exablox, HDS, 
Huawei, IBM, NEC, NetApp, RedHat, Scality, Storiant, SwiftStack, Tarmin 
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Object Storage is rising to meet the needs of next 
generation storage bringing in infinite scalability, ease of 
management and security in Cloud Computing and 
opening greater insights into Big Data by leveraging 
extensive attributes in Metadata associated with Object 
Storage while significantly lowering cost of storage using 
volume x86 hardware to manage both servers and 
storage lowering CapEx and OpEx for enterprises and 
cloud service providers. 
Several start-ups and major IT vendors are now 
endorsing it. 

Object Storage – In Perspective 
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Attribution & Feedback 
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Please send any questions or comments regarding this SNIA 
Tutorial to tracktutorials@snia.org 
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