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INTRODUCTION 

Since businesses are becoming online and everyone is using internet in day to day 

life like using social media such as Facebook, Twitter, Instagram, the data centres 

are becoming loaded with tons of data per sec as businesses are storing their data 

in the cloud or as people are continuously uploading photos, videos and posts every 

second, they are creating huge data altogether at the data centre end and all this 

data is growing in an unstoppable way at an exceptional rate. To keep up with this 

data explosion, data centres need to upgrade the old storage technologies in order 

to handle this huge amount of structured, semi-structured or unstructured data. This 

paper will summarise the evolution of storage media technologies in the data centres 

and how the new technologies are implemented in the data centres for faster access 

when compared to the old technology along with the latest researches done by the 

Intel and IBM in boosting the transfer rate of the data with their storage 

technologies. 

RESEARCH METHOD APPROACH 

This research is done based on the related papers, articles and videos by the storage 

technology companies, covering from how the storage technology evolved and was 

used in the data centre to the Next Generation Storage Technology in the Data 

Centres, focusing on Flash Storage technology. The videos of the above mentioned 

companies are posted in my website for referencing purpose. In all my findings, all 

of them were using the Flash / SSD Storage technology and therefore, this paper will 

explore on the same. 

DATA MANAGEMENT 

Data is an important aspect of an organisation which helps the organisation to 

predict the business ideas for the future based on the present and previous period 

data and also. On the other hand, it is the responsibility of the service provider to 

keep the data of their clients in a safe highly protected environment. Any loss of 

data would cost millions to the service provider and also to their clients and 

therefore, data should be managed properly for the growth of an organisation and 

http://www.joshuadjpaul.com/storage-media-technology-evolution-within-data-centers/
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since the data is growing rapidly, the old technology of storage should be 

upgraded/modernised in order to manage today’s data workloads. 

DATA STORAGE TECHNOLOGY EVOLUTION 

In today’s business, data is exploding at a never before rate and thus, demanding in 

increasing the storage capacity day by day. 2.5 quintillion bytes of data are 

generated daily according to [18] and is expected to generate/create 50,000 GB/sec 

by 2018. In order to accommodate data in the data centre, the storage technology 

has been evolved and below are the evolution of storage technologies. 

Direct Attached Storage(DAS) 

A traditional method [1] which was very popular back in 1980’s in which the storage 

devices are attached locally to the servers via direct communication line between 

both, can be accessed via an intelligent controller and storage could be accessible 

only through any directly attached server. This method allowed servers to mirror 

each other. There was no scalability possibilities in DAS and also the performance 

and capacity were an issue. 

Network Attached Storage(NAS) 

A network architecture [1] which has file-level access where storage elements are 

directly attached to a Local Area Network. Network uses either Network File System 

(NFS) or Common Internet File System protocol (CIFS) to  access Storage. In this 

method, servers shares storage on a separate unit while not requiring dedicated 

storage of its own which enabled utilisation of the available storage capacity 

efficiently. 

Storage Area Network(SAN) 

As like DAS, a Storage Area Network is connected behind the servers and provides 

block-level accessibility in order to share data storage, referring to specific blocks 

of data on storage device as to file level access. SAN [1] delivers high availability 

with robustness in the service for business continuity in critical data environments. 

In this, two new technologies have been introduced as SAN over IP [1] named as 

Fibre Channel over Ethernet (FCoE) and SCSI over IP (iSCSI) [10]. Communication is 

done across a standard IP network.  

Fibre Channel 

Fibre channel is used to connect over the servers within data centres. Fibre channels 

does not share any resources but does communicate. Can be point-to-point 

connections and switched fabric. 
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Small Computer Systems Interface(iSCSI) 

This protocol unites storage and IP networking and uses existing Ethernet devices. A 

solution to a high speed and low-cost long distance storage and distance is no more 

a problem. 

Flash Storage Technology 

In this age, where data is increasingly exploding at an exponential rate with the 

things connected to the internet and people want to get everything in less period of 

time, instantly. Traditional storage disks fail to keep up the needs and thus a new 

storage technology is what makes it possible. Flash storage technology delivers 

performance and is the solution to all the related issues because of its architecture. 

Since there is no physical component inside the flash storage like traditional hard 

disks, which makes it possible to access data way faster than the traditional disks 

with less latency. However, flash storage are very costly and replacing it with 

traditional ones would be costly. 

Outcome - Solution 

Following the above pros and cons, a new architecture has been introduced as a 

solution for the above called Hybrid Storage [7] which is also known as Tiered Flash 

Architecture. Under this architecture, there are two types of tiers which are 

Performance Tier(Tier 1) and Capacity Tier(Tier 2). 

Performance Tier (Tier 1) 

In this tier-1 [14] [12], very hot and hot data are stored which means the data which 

is frequently being used or which is accessed the most. These data are stored in 

DRAM and SSD [6] [4] [3] like storage for faster IOPS [10] [17] and this is called tier 

1 and is fully focused on the two aspects which is performance and reliability. 

Capacity Tier (Tier 2) 

In this tier [12] consists data which is least accessed or which is old. Data for archival 

purposes are stored in this tier as like Ebay or other companies would not keep the 

past sales records of their customers in the tier 1 because it will be least accessed 

Therefore, it is stored in the tier 2 storage since it will not be accessed quite often 

but can be accessed anytime. 

Hybrid storage makes it possible to use according to the needs by having both type 

of disks and by making the best use of these two technologies and they work great 

as well. 

Now there are 2 types which falls under flash memory called NOR and NAND [8], 

whereas, NAND based flash memory is mostly used which again are of two types, 
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Single-Level-Cell (SLC) and Multi-Level-Cell (MLC). What makes them different from 

each other is the amount of bits stored in each of them. On the other hand, SLC 

memory cell and it can store only 1 bit while MLC can store 2 or more. MLC flash is 

cheaper but it goes through high wearing rates and low writing performance when 

compared with the single-level cell (SLC) technology. SLC is faster and way more 

reliable and also much expensive and is known as the best performing storage 

technology. Since MLC stores 3 bits of information, it is often referred to as Triple 

Level Cell (TLC) following Enterprise MLC (eMLC) which has designed for lower error 

rates. The amount of data transactions or data usage defines the type of storage 

technology to choose. 

AUTO TIERING 

Auto-Tiering [13] is an intelligent mechanism which continuously positions data on 

to the appropriate classes of storage which are based on how frequently the data is 

being accessed which in result gives superior application performance while lowering 

the TCO across the whole architecture of storage technology. 

 

Source: datacore.com 

 

INFORMATION LIFECYCLE MANAGEMENT 

In order to keep all these big data well managed, Information Lifecycle Managenemt 

(ILM) is an approach towards the same to the management of data and storage and 
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reflects the lifecycle of the information in an organisation from its birth, until the 

end of its life. The following are the five phases of data [16]. 

1. Creation 

2. Retention (organisation, storage, security, etc) 

3. Maintenance 

4. Usage (retrievals, access levels etc) 

5. Disposal (timely, by an appropriate and secure media destruction methods 

used) 

ILM is very important because all the data is created with different importance level 

which makes the use of breaking the information system into two tiers. ILM helps in 

making decision over which data to be kept and which to be destroyed. 

 

CONCLUSION 

This paper covers the evolution / modernisation of data storage technology in the 

data centres and how the SSDs / Flash storage has taken over to cope up with the 

requirements of the present era’s data explosion, to process/transact faster, 

efficiently and intelligently. Introduction of Hybrid Storage and Auto-Tiering is the 

best architecture to automatically and intelligently optimise the performance. 

Recently introduced storage technologies called 3D XPoint Technology by Intel, 

FLASS (SSD) by Dell and Auto-Tiering by DataCore Software are the future [3] of data 

storage media/technology in the data centres. 
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