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Infrastructure 

The importance of data cannot be under-stated as it provides the basis for reporting the 

information required in business operations. Today, everyone manages their data with 

utmost care, maintaining and analyzing it to develop their business. IT infrastructure 

plays an important role in managing the data.  

Just as a country’s development is strongly linked to its infrastructure strength and ability 

to expand trade, cope with population growth, reduce poverty, etc., a company’s 

development is linked to its infrastructure strength. Infrastructure means the basic 

physical and organizational structures, facilities, and services needed for the operation 

of business. If an organization is striving for economic development, it is necessary to 

properly calculate and plan for infrastructure development. Every step in infrastructure 

development should meet the demands of business. Similar to how  a community or a 

society needs transportation, communications systems, water lines, power lines, public 

institutions, post offices, and prisons, every organization needs an infrastructure that 

supports the business through the flow and processing of information. 

'If You Can't Measure It, You Can't Manage It'. This old management adage remains 

true to this day. Hence, measuring and planning is highly important in the company’s 

infrastructure growth. Planning and maintaining the infrastructure is one of the major 

challenges that every organization faces while growing. A company’s infrastructure 

differs in two ways; namely, non-IT infrastructure and IT infrastructure. Non-IT 

infrastructure always depends on the nature of the business that particular company is 

involved in. Meanwhile, IT infrastructure is almost the same for all the industries with 

very few customizations. Consider the aviation industry as an example. Below are the 

non-IT infrastructure components that are required to run the aviation business. 

 Airports and Air traffic management systems 

 Transportation 

 Fuel supply system 
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The same aviation industry’s IT infrastructure will have these components: 

 High-end machines 

 Transmission Media 

 Servers 

 Software 

 Network and security policies  

Along with these elements, skilled professionals and dynamic manpower plays a major 

role in the infrastructure. 

IT Infrastructure 

IT Infrastructure is simply a set of physical devices and software applications that are 

required to operate the entire enterprise. Consisting of all components that play a role in 

overall IT and IT-enabled operations, it can be used for internal business operations or 

developing customer IT or business solutions. Typically, a standard IT infrastructure 

consists of: 

Hardware components: Storage, servers, computers, data centers, switches, hubs, 

routers, etc. 

Software components: Enterprise resource planning (ERP), customer relationship 

management (CRM), productivity applications, and more. 

Networking components: Network enablement, Internet connectivity, firewall, and 

security. 

Also, users such as network administrators (NA), developers, designers, and generic 

end users with access to any IT appliance or service are also part of an IT infrastructure, 

particularly with the advent of user-centric IT service development. 
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                   Figure 1: IT Key Metric Data 

The analyst firm, Gartner, says3 that Outsourcing holds second place in overall IT 

spending. Hardware, Software, and Salaries also play major roles. Figure 1 shows a 

clear picture of IT spending. 

For IT infrastructure, data is the key element. Data is collected and analyzed to create 

information suitable for making decisions. The importance of IT infrastructure and IT 

management is to understand data management. The amount of data is increasing daily 

and most of it is separated between organizations and collected by different 

departments. Hence, the most important part to understand in IT management is Data 

Governance, an approach to managing information across the entire organization or 

company. Many will also need to know master data management, which is a process 

that spans all of the company’s processes and business.  

Data Growth 

The world has changed a great deal from the year 2010. The amount of data being 

generated is growing rapidly and the need for data availability is increasing. All the 

devices that we hold generate data of some sort and it is saved somewhere in a 

centralized area. Of course, we all expect to access any of our data regardless of 

device, place, or time.  
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Figure 2 shows the prediction of global digital data from 2010 – 2020. The vertical line 

indicates Exabyte and the horizontal line indicates the year. As per the study done by 

IDC, expectations1 of data growth is massive. 

 

                  Figure 2: Prediction of Global digital data 

A huge increase in data generation is seen from late 2012 to 2020. According to IDC, by 

2020 we will have 44 times the personal data we had two years ago. Data is growing in 

an unimaginable manner and from everywhere, starting from small-scale industry to 

huge enterprise-level organizations. At the same time, the importance businesses place 

on their data is now almost equivalent to the importance of their core business. This is 

because data is helpful in contributing to business growth, business analysis, 

projections, and so on.  

Structured and Unstructured Data 

In a broader perspective, data can be divided into two types; structured and 

unstructured. This is defined based on the way the data is being stored and retrieved. 

The table below clearly differentiates these data types. 
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 Structured Data Unstructured Data 

Definition 
Data that can be easily 

organized. 

Refers to information that does not 

have a predefined data model 

and/or it is not organized in a 

predefined manner. 

Storing Technique 
It is clean, analytical, and 

usually stored in databases 

Unstructured data is not useful when 

fit into a schema/table. 

Usage 
In today’s storage industry, only 

20% of the data is structured.  

Nearly 80% of the available data are 

unstructured data. 

Data Generation 

Mostly data generated through 

machines contribute to 

structured data, i.e. Sensory 

Data, Point-of-Sale Data, Call 

Detail Records, and Web 

Server Logs activity are few 

examples other than data that 

is available in table format. 

Data generated through Social 

Media, Word doc’s, PDF’s, and 

other text files - Books, letters, other 

written documents, and audio and 

video transcripts contribute to 

Unstructured Data. 

 

 

            Figure 3: Structured and Unstructured Data 
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Structured Data 

Although structured data occupies a low percentage in the global storage industry, it has 

high visibility in the organization and is often managed using Structured Query Language 

(SQL) – a programming language created for managing and querying data in relational 

database management systems. 

Unstructured Data 

Unstructured data is information that does not fit into a pre-defined data model; things 

that can't be readily classified and fit into a neat box. Examples include medical data, 

photos and graphic images, videos, streaming instrument data, webpages, pdf files, 

PowerPoint presentations, emails, blog entries, wikis, and word processing documents. 

Many studies have been conducted to understand the growth of unstructured data. 

Unstructured data is generated everywhere, every second. The amount of unstructured 

data being produced grows due to society's constant use of social media, emails, 

documents, photos, videos, and many other types of data. Since the growth is 

enormous, importance of this type data becomes crucial. A company’s strategy, vision, 

and goals are locked in unstructured data. For instance, nearly all important medical 

records are in the form of unstructured data.  

Unstructured data isn't well organized or easy to access, but companies who analyze 

this data and integrate it into their information management landscape can significantly 

improve employee productivity. Analysis enables organizations to quickly identify experts 

and authoritative information, saving time and preventing rework. It can also provide 

supporting evidence to help businesses make important decisions.  

The points mentioned above clearly show the value of unstructured data. However, the 

cost of effectively analyzing and managing the data can be high. Complex text, audio, 

and video analysis software often requires customization for each organization. A major 

portion of unstructured data is generated from social media such as Facebook and 

Twitter. Using this can reveal social trends and improve customer satisfaction. Analyzing 

social content such as tweets, Facebook posts, and transcripts from support calls 

provides a clear view of how customers perceive the value and issues regarding 

products.  
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Social Media’s Contribution to Unstructured Data 

Today, everything is marketed in social media. Industries, educational institutions, 

software and hardware manufacturers, and more contribute to the growth of social 

media. Clearly, social media has become an important part of any business’s marketing 

and client base development platform. The perception of social media marketing has 

shifted quickly, becoming essential for any business seeking to secure a place in both 

the traditional and digital marketplace. Facebook, Twitter, and Google+ are top-rated 

sites to perform marketing. Medical institutions are also witnessing that social media is 

making some enormous change. For example, if a donor is needed, the conventional 

way is to check with friends/relatives or nearby healthcare institutions. Now, a single 

post or tweet will spread the word far and wide. Below are a few key points denoting the 

era of social media. Social media usage has increased rapidly following the boom of 

smart phones. Over 70% of users access social media from a mobile device, a clear 

indication that people are not only active when they are on a laptop or desktop 

computer.  

Social media created a sort of revolution worldwide. A few countries leveraged social 

media for election campaigns and totally changed the government. This simply 

reinforces that nearly everything is possible through social media.   

A few facts on social media use by age group. 

 72% of all Internet users are now active on social media  

 18-29 year olds have an 89% usage  

 30-49 bracket sits at 72%  

 60% percent of 50 to 60 year olds are active on social media 

As social media use rapidly increases so too do the data stored from social media sites. 

Social media is the platform for sharing photos, videos, audio files, and text information. 

Hence, generation of unstructured data is huge.  
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Social Media’s Unstructured Data – A Challenge to Enterprise 
Storage 

Studies cite that Facebook stores more than 240 billion photos, with users uploading 

more than 350 million new photos each day. To house those photos, Facebook’s data 

center team deploys several petabytes of storage gear every month. Similarly, those 

with a Google account are allowed to have 15 GB of free storage to share across 

Google Drive, Gmail, and Google+ Photos. Similarly, if you use Google Apps at work or 

school, you have at least 30 GB of storage. 

The examples mentioned above are from two giants in social networking, but there are 

hundreds of social networking companies all over the world. Every company has its own 

policy to allocate storage capacity to their users. From a user perspective everything 

comes for free. But, from the organization perspective each GB costs. This trend clearly 

depicts the importance given to their user’s data. 
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Spending on IT Infrastructure 

 

Figure 4: IT spending as a percent of Revenue 

As seen in Figure 4, this increase in spending affects all companies. Many infrastructure 

experts have rushed to put tactical cost reductions in place—canceling projects, 

rationalizing contractors, extracting vendor concessions, and deferring investments to 

upgrade hardware and software. Additionally, the emergence of Virtualization and cloud 

computing has reduced a great deal of spending. 
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Benefits of Virtualization 

Virtualization is done from end to end. Today, everything is becoming virtualized 

(servers to storage). Server virtualization is done to host multiple operating system 

environments on a single piece of hardware. Meanwhile, Storage virtualization is done 

using shared storage located on individual servers so that multiple servers can share a 

single storage device.  

The major benefit to adopting virtualization is savings on hardware costs and reduction 

in the amount of energy needed to run hardware, lowering energy costs. Energy savings 

brought on by widespread adoption of virtualization technologies would negate the need 

to build so many power plants and would thus conserve our earth’s energy resources. 

With virtualization in place, system administrators would not have to support so many 

machines. Virtual machines increase utilization from the typical 15% to as much as 80%.   

As businesses expand their infrastructure it is inevitable that multiple vendors will be 

involved to satisfy the need. When it comes to data management or data governance in 

IT infrastructure, the storage platform occupies the most important role. Involving 

multiple vendors for a single environment becomes a regular practice to solve the need 

of business. Massive data growth leads almost all companies to a heterogeneous IT 

infrastructure.  

Heterogeneous is nothing more than using hardware and system software from different 

vendors. Organizations often use computers, operating systems, and databases from a 

variety of vendors to make things better and simpler.  

How Object Storage manages “unstructured data” growth 

Object storage is the best option to solve the problem of data growth. When data 

generation increases at a certain pace, storage systems should grow at the same pace 

as well. Increasing the traditional block-based storage system beyond multiple petabytes 

may introduce performance issues. There are some hard limitations with the storage 

infrastructure. Data management overhead becomes the major problem. Storing photos, 

videos, and other unstructured data is an ideal use case for object storage systems, 

which do not need to be constantly altered. It ensures high availability for data that 

needs to be stored but is relatively static and will not change much. 
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Figure 5: Object storage comparison 

For scale-out infrastructure, object storage is the best option. It has a hard time 

supporting data that frequently changes or is transactional. In this type of storage 

technology data is treated as an object and each object carries with it the data payload, 

any metadata associated with the object, and a globally unique identifier that enables the 

object to be located again. Since object storage uses a storage pool instead of a 

hierarchical structure, storage capacity can be scaled to an infinite level. For large 

unstructured data, object storage and object-based storage devices (OSDs) may be a 

better type of storage. They support virtually unlimited growth without significant 

performance degradation and are able to scale geographically. 

Unimaginable and Unavoidable 

Numerous infrastructure changes lead to challenges in the real time environment. The 

greatest challenge in the infrastructure is Storage. As the industry evolved, data growth 

has increased and the percentage of growth in recent years is unimaginable. At the 

same time, data growth is unavoidable. Main challenges facing the storage industry 

include: 

 Data growth in the form of image, video, and other unstructured data 

 Heterogeneous environment 

 Cost 
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Many storage problems can be solved by using software-defined storage (SDS) 

infrastructure that works on commodity hardware. Complex software tools make it 

possible to move storage from proprietary hardware devices to software-led services 

that simply fit into the rest of the software-defined data center. In other words the answer 

is software-defined storage. 

Software-defined storage  

A major advantage of SDS is the commodity hardware which enables organizations to 

build an inexpensive infrastructure. This commodity hardware concept enables 

customers to focus their thoughts on the software side. This is the real power of SDS; it 

helps meet the challenges enforced by heterogeneous environments. 

The main goal of SDS is to leverage “Factory-Defined nothing”, meaning storage 

functionality is not pre-determined by a component installed during the hardware 

manufacturing process. Instead, it has inherent flexibility to adapt and augment 

functionality during its active lifecycle. In short, nothing comes hard-wired and there is 

maximum flexibility. 

SDS has been embraced for a few reasons. Heterogeneous environments aren’t easily 

scalable and almost all are costly and inefficient. Companies such as Facebook, Google, 

Instagram, and a few others spend a large amount on information technology 

infrastructure. These companies observed how SAN and NAS worked and concluded 

that neither fit their need. Since data growth in these companies is so fast when 

compared to smaller industries, they needed a solution that could scale easily and was 

not exorbitantly expensive.  

Predictions for small industry may not be as high a priority but they too understand that 

changing the infrastructure makes them more competitive. The scale-out concept 

applies not only to storage capacity, but also to storage controllers to avoid performance 

bottlenecks when scaling. As the name clearly states, it is "Software Defined" Storage.  

Unfortunately, hardware failures are unavoidable. Believing that highly redundant 

hardware device will reduce or eliminate failures has been proven otherwise a number of 
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times. Over time, the confidence that IT traditionally had in hardware has decreased due 

to hardware failures.   

To mitigate the hardware failure dilemma, the storage industry started building software 

that is more resilient. Today, the software layer is designed for a hardware infrastructure 

that is expected to have failures. The software management layer plays a critical role in 

SDS, deciding what storage is needed for the particular situation and environment. This 

decision is made based on administrator-defined policies. For example, applications that 

need highly responsive storage can be serviced by flash-based capacity, while less time-

critical workloads will tap into slower, but less expensive, hard disk drive-based storage. 

This ensures flexibility in the storage. 

Through SDS, the storage industry is achieving unimaginable things in a cheaper way. 

Below are a few highlights covered by SDS. 

 Automation  

 Good Monitoring/Reporting technologies 

 Managing heterogeneous storage environment 

 Easy Access to Object-based Storage 
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Conclusion 

As object-based storage becomes the trend and the need to move to object storage 

increases, vendors are making in-roads in this technology. Along with leading storage 

vendors, smaller vendors are also showing interest, particularly in the object-based 

storage area. This is an encouraging sign in facing the growth of unstructured data 

Similarly, multiple vendors are competing to make a mark in software-defined storage. 

This emerging technology provides multiple benefits with simplified management. It 

helps to reduce cost, manage time, and lower storage management risks. The ultimate 

benefit of SDS is cost-effectively improving QoS throughout the storage infrastructure. 

Even as first-gen SDS is making distinct QoS improvements, as development continues 

vendors will add more intelligence at the control layer. This will improve storage system 

functionality and efficiency at a greater level than previously possible. 

Integrating object-based storage and SDS will deliver many advantages. While each of 

these technologies have its own advantage and purpose, when combined, the value 

added to the environment will be huge. For the current trend in data growth, object-

based storage is necessary at a time when organizations are evolving and criticality of 

the data is high. SDS will assist in making things easy and robust, enabling agile and 

elastic storage through automated processes that can adapt to changing I/O demands.  
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