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1. Is there a future of hard disc storage system? 

1.1 Overview: 

As I think storage medium, capacity and technologies are growing 

and changing day by day with little difference from their ancestors. 
And their name also different, So yes Hard disc has a future but may 

be not with the same name (hard disc) but for the same working as 

we have today. 

They may be more reliable in sense of stored data life, and definitely 
have more space if we compare with today‟s hard disc. 

I have divided my report into two halves, in my first half I will 

discuss about some storage mediums that how they are different in 

sizes and how data storage trends changed during the passage of 
time. 

In this part, I will also discuss about the new modern devices for 

storing data and their specifications. As they are using more or less 

same technology but are good in reliability and storage. 

In addition, in second half I will discuss about the new technologies 
regarding how they read and write on storage mediums and their 

capacity.   

How they work with environment. Hard disc will remain in service I 

think in upcoming two decades but backing up data has a different 
use, as they assist hard drive in different ways. 

Now if we talk about the storage media, now storage media is in its 

4th generation. 

Take an overview of all generations: 

1.2 First Generation: 

 

 Compact Disc (CD)  
 Video CD (VCD) 

 Laserdisc 

 Double Density Compact Disc (DDCD) 
 Magneto-optical disc 

 MiniDisc 
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1.3 Second Generation: 

 

 DVD  

 DVD-Audio 
 DualDisc 

 Digital Video Express (DIVX) 

 Super Audio CD 
 Enhanced Versatile Disc 

 Ultra Density Optical 

 

1.4 Third Generation: 

 
 Blu-ray Disc (up to 128 GB) 

 China Blue High-definition Disc 

 Forward Versatile Disc 
 Digital Multilayer Disc  

 

1.5 Fourth Generation: 

 

The following formats will usually have space of more than one 

terabyte (1 TB) of data: 

 Holographic Versatile Disc 
 LS-R 

 Protein-coated disc 

 3D optical data storage  
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2. Types of storages 

2.1 Floppy Disc:   

Floppy dicsc were very famous for home and commercial use, but 

they are becoming obsolete. They come to sizes the older 5.25-inch 
floppy discs have not been seen in quite a while however, the 

smaller 3.5 inch floppy discs are not obsolete yet. 

Small size floppy discs were used for school assignments and when 

somebody wants to transfer small size of data, because of its 
storage capacity, it was only 1.44 MB and that time have been used 

by millions of user to backup the data. 

2.2 Optical Disc Storage: 

2.2.1 CD-ROM 

The growth of the disc storage market, which includes drives and 

media, has been driven over the last decade by the PC revolution. 

Over the next decade, it is expected to expand even faster, fueled 
by the multimedia revolution and Internet specific applications. 

The volume of the disc storage market exceeded $36 billion in 1996 

with the hard disc segment at $30 billion, and the optical disc 

segment at $6 billion. His market share of the optical disc drives has 
been growing recently at 20% per year, faster than the hard disc 

drive market, as a result of the successful CD technology. 

Optical Disc storage still very famous usually when you want to 

transfer huge file, or you want to give your data to someone else. 

Initially it was use only to read data but later on it possible to record 
and store our own data on the CDs so they came out with CD-R and 

CD-RW blank discs. 

The original CD format used a 12 cm standard disc, which offers a 

typical capacity of 650 MB. 

2.2.2 DVD: 

Approximately a decade later, the DVD format offers 4.7 GB capacity 

with faster rotation speeds, higher power lasers, and more powerful 

error correction codes. One head is also capable of recording and 
reading multiple storage layers, thus increasing the capacity to 9.4 

GB in a two-layer DVD-ROM disc. 

With the DVD ROM standard, it is possible to distribute one two-hour 

video movie per disc. The DVD RAM can also record a two-hour long 
video per disc. 
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The latest addition is the Blu Ray disc. A dual layer Blu Ray disc can 

store 50 GB of data six times more than a dual layer DVD. 

This method of data storage has proven to be easy and reliable not 
to mention cost effective for the business owner as well as the 

individual. 

 
 

Fig 1: Disc space against years 

 

2.3 MO: 

Magneto-optic (MO) storage systems record data by thermally 
heating (with the laser spot) the media under the influence of a 

magnetic field. Data are recorded by re-orienting magnetic domains 

within the heated spot.  

Recently, all systems using magneto optic media used a standard 
format to shorten the access times (at the expense of capacity) and 

approach hard disc like speed performance with a removable media. 

With standard formatted systems, the disc turns at a constant 
angular velocity and data are recorded on concentric tracks as in 

magnetic hard drives. While reading the inner or outer tracks the 

speed of rotation remains constant, allowing for faster access times. 
However, this format results in constant number of bits per track, 

limited by the number of bits that can be supported by the most 

inner track, and wastes valuable real estate on the outer tracks. To 
eliminate this waste, a "banded" format is now used where tracks of 

similar length are grouped in bands, allowing the outer bands to 

support much larger number of bits than the inner bands. This, 
however, requires different channel codes for the different bands to 

achieve similar bit error rates over the bands. Today, removable MO 

systems provide 640 MB capacity with 3.5-inch diameter discs with 
speed performance comparable to hard drives. In the near future, 

certain MO disc drive products might adopt the DVD format and 

become contenders for the video market. 
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2.4 Hard Disc 

The most common type of data storage that all computer users use 

every day is the hard disc storage or hard drive on the computer. 

Hard drives have grown over the years to have the Capacity to store 
large amounts of data compared to the relatively small amount of 

data a hard drive could store when personal computers first came on 

the market. 
The hard drives of the first PCs weren‟t big enough to hold all data 

so lot of data was stored on floppy discs. Today, for the individual as 

well as the small business owner, the hard drive is often big enough 
to store all the data without the need for external data storage. 

Even if we can store all of our data on our computer‟s hard drive 

without the use of external storage solutions, it is very dangerous to 
do so. That is akin to putting all our eggs in one basket and what 

happens when we drop the basket? Our eggs break. That‟s what 

happens to our data when we keep it all 
on our hard drive and our hard drive crashes? It‟s gone - forever. 

The whole idea behind data storage solutions is preserving data so if 

something should happen to it in one place, it can be found in 
another place. It is like keeping 

important papers in a safety deposit box because our house might 

catch on fire. It‟s not that we expect our house to catch fire, but if it 
does, we are prepared in that we have all of our important papers at 

another location. 

In the same way, data storage is all about being prepared, and that 
preparedness gives us peace of mind. 

2.5 Online Storage: 

Online data storage becoming a very popular now a days it provides 

cheap data storing with high security and reliability of data. 

Like for example „livedrive‟ providing 2 TB of space in just           
€34.95 for one month or you can purchase space for one year by 

paying €349.95. they also provide access for Iphone another main 

feature is several users can access the data no matter where ever 
you are in world.  
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2.6 eSATA: 

Portable hard drives are great tools for expanding storage capacity 

of laptops and mobile devices, or sharing data with others, but you 

sacrifice speed for portability. Now a new external storage is 
emerging of super fast eSATA 6G drives that change all that. 

Many companies are in now for eSATA production, previously its 

speed low as compare to today.  
For example Mercury Elite is producing eSATA disc for high speed 

data communication between PC or Notebook. 

The main feature is speed; the eSATA 6G drives are capable of 
transferring data at rates comparable to internal hard drives, so you 

can work with the data on the portable storage device without 

sacrificing performance. 
The drives are bus-powered. They connected via a USB connection 

so they don‟t require a separate AC adapter, which makes them 

easier and more convenient for mobile users to take advantage of 
the expanded storage capacity. 

They are available in both 7200-RPM hard drive, and SSD variations 

ranging in capacity up to 1.5TB. 
And if notebook or PC has no eSATA interface then it can also 

connect with USB. 

Following figure is of modern eSATA drive. 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Fig2: eSATA drive by Mercury Elite Pro 
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3. Future of Hard Disc 

3.1 Overview: 

As far I concerned of course data storage has a future in hard disc or 

in any other portable media, but it is with different technologies. 
Like little difference in the size (dimensions), shape and even look 

will remain same for another 2decades but the technologies of 

reading and writing on disc will change completely in my point of 
view. 

Like in first half of term paper, I have discussed different type of 

storage material. Where people want more protection and long life 
of data if compare to size, though size does matter but people are 

more concerned with reliability of data, if you have big space for 

storage but with less reliability may be you will not go for it. 
Now scientist are working more on reliability as compare to storage 

size as storage space will increase accordingly with development. 

In addition, another important aspect which world is looking for is 
portability. That you may travel with your high storage data without 

any loss. 

This thinking involves and then evolves the technology. 
 

Now as a future of hard disc or future of storage medium I will take 

4th generation, because some of them are just theories and some of 
them will be available soon for market. 
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4. Future of storage medium and technologies: 

4.1 Holographic Versatile Disc (HVD): 

 

The Holographic Versatile Disc (HVD) is an optical disc technology 
developed around in mid-2008 that can store up to several terabytes 

of data on an optical disc the same size as a CD, DVD, or Blu-ray 

disc. As you can see in figure below. 
The green laser reads data encoded as laser interference fringes 

from a holographic layer near the top of the disc. A red laser is used 

as the reference beam to read information from a regular CD-style 
aluminium layer near the bottom. Servoinformation is used to 

monitor the position of the read head over the disc, similar to the 

head, track, and sector information on a conventional hard disc 
drive. On a CD or DVD this servoinformation is interspersed amongst 

the data. 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Fig 3: Holographic Versatile Disc vs. conventional DVD 

 

Standards for 100 GB read-only holographic discs and 300 GB 
recordable cartridges are developed but no holographic disc product 

has appeared in the market. A number of release dates were 
announced. 

In addition another most important aspect of Holographic Versatile 

Disc is that it is can store up to 5TB of data and expected to save it 
for several years without any loss. 
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Technical Comparison between HVD and other discs. 

 

 

Fig 4: Technical Comparison 

4.2 LS-R 

 

Layer Selection Type Recordable Optical Disc is using same concept 
as of DVD or Blu-ray Disc, with very little difference. 

LS-R is the term developed by Hitachi in 2003 for a next-generation 

optical disc technology which allows much larger data storage 
densities than DVD, HD DVD or Blu-ray Disc, by allowing the use of 

a large number of data layers in a single disc. In previous optical 

disc technologies, only a relatively small number of data layers can 
be incorporated in a single disc, since the reflections from the 

different layers interfere with each other. However, in LS-R, only the 
layer of interest generates a reflection, meaning that a very large 

number of layers can theoretically be stacked in the same disc.  

Whereby each data layer is coated with electrodes and only the 
electrodes associated with the layer of interest are activated.  

4.3 Millenniata M-DISC: 

 
Maybe you felt it was safe enough to copy your data such as photos, 

movies, music or any data on a DVD or computer hard drives, but 

current DVD technology uses organic dyes and low laser power to 
make marks on the data layer of a standard recordable DVD. Over 

time, these marks become unreadable because organic dyes 
degrade when exposed to minimal levels of light, heat, and 

humidity. This means all the data you thought was safely stored 

could be lost because the discs you used have an average lifespan of 
only about 3 to 5 years. 

Data Disc  Capacity  Writing Speed  

HolographicDisc   300 GB   960 Mbit/s 

Blu-ray Disc  100 GB  36 Mbit/s  

HD DVD  30 GB  36 Mbit/s  

DVD  8.5 GB  27 Mbit/s  

CD  0.7 GB  7.9 Mbit/s  
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That is why, a new optical disc-based company in Salt Lake City 

called Millenniata (who partnered with Hitachi-LG Data Storage, 

Inc.) is set to deliver a new type of optical disc that can safely store 
up to 1,000 years. Millenniata claims that it “cannot be overwritten, 

erased, or corrupted by natural processes.” In fact, if you were so 

inclined, you can dip it in liquid nitrogen and then boiling water 
without harming and even though your data will be, save. 

M-Disc is also compatible with existing DVD drives, including 

consumer DVD players and provides the same 4.7 GB storage 
capacity as DVD but only write at 4x or roughly half the speed of 

today‟s DVD players. Moreover, to write, you need a LG Super-Multi 

Drive with M-READY technology, because only M-READY that can 

burn the information into the M-DISC. 

4.4 Protein Coated Disc: 

 

Protein-Coated Disc (PCD) is a theoretical optical disc technology 

currently being developed by Professor Venkatesan 
Renugopalakrishnan. PCD would greatly increase storage over 

Holographic Versatile Disc optical disc systems. It involves coating a 

normal DVD with a special light-sensitive protein made from a 
genetically altered microbe, which would in principle allow storage of 

up to 50 Terabytes on one disc. Working with the Japanese NEC 

Corporation, Renugopalakrishnan's team created a prototype device 
and estimated to soon in market. 

4.4 3D optical data storage: 

 

Several approaches to 3D optical storage are being actively 

investigated both in the United States and Japan. 
These include the extension of present disc systems based on PC 

and MO media to a layered format, and 3D layered disc systems 

recorded by two photon absorption and read by fluorescence and 
volume holographic storage, where data are recorded in a 

distributed fashion in the volume. 

Layered 3D optical storage is a natural extension of present optical 
disc systems with a potential to increase the media capacity without 

significantly affecting the cost of the drives. 

Multi-layer recording extends the effective areal recording density 
and capacity per disc. It therefore enables the penetration of new 

markets with technologies. 

Researcher thinks that four-layer DVD RAM is also possible by using 
more transparent recording layers in PC medium. 
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So researcher expects to see over the next few years two and four 

layer DVD-RAM systems. 

However most researchers believe that a practical limit to the 
maximum number of layers in PC media would perhaps be 8 layers. 

 

 
 

 

 
 

 

 

 

 

 
 

 

Fig 5:Multi-layer optical disc stack 
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5. Conclusion 

 

As far as the future of hard discs are concerned, they will be in use 

for the next twenty years. However, in the meantime the storage 

space will increase while storage media may keep on changing.  

Technology can also increase the storage capacity of the ordinary 

disc. It might have 1000 times or more capacity with more reliability 

and portability. That time is not far when a DVD comes with 5 TB 

capaccity.  

The technology will keep on changing....replaced by the new ones!!! 
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