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ABSTRACT: 
 
 As the growing trend of internet, large network storage repositories have become important for 

large data storage. Every year vast amount of new data is generated by humans and applications which 

use data in various format including texts, video, audio and images. Traditional database storage model 

(DAS) consists of disk drives physically attached to a database server system using SCSI or other interface 

but it include lack of scalability, distance restrictions, performance, and limited multiple host storage 

sharing Which can be improved with the help of network storage system that should be high capacity, 

scalability, availability and performance. With the help of SAN and NAS, storage can be efficiently utilized 

and it mitigates pitfalls of direct attached storage to aid more flexible storage access. SAN and NAS use 

open industry-standard network protocols to provide storage facility. This paper provides the basics and 

survey on new storage technologies of these protocols and an easy-to-understand comparison of the 

storage attachment alternatives you can select from to build the infrastructure to access your most 

important digital asset such as your data 

Keywords: DAS (Direct Attached Storage), NAS (Network Attached Storage), SAN (Storage Attached 

Network) 

[1] INTRODUCTION 

With rapid increase in the data day by day large storage has become one of the major 

problems in the development of networks. Due to high mass capacity, high I/O transfer speed, and 

high system availability, a network storage device can be used for data storage, information access 

and data sharing. One survey predicted that from 2005 to 2020, data in the digital universe will 
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grow by a factor of 300, from 130 exabytes to 40,000 exabytes, or 40 trillion gigabytes. From now 

until 2020, data will about double every two years[1].The investment in spending on IT 

infrastructure i.e. hardware, software, storage service, telecommunication and staff that could be 

considered the ―infrastructure of the digital universe and telecommunications will grow by 40% 

between 2012 and 2020. As a result, the investment per gigabyte (GB) during that same period will 

drop from $2.00 to $0.20. Of course, investment in targeted areas like storage management, 

security, big data, and cloud computing will grow considerably faster [1]. The digitalization in 

network storage has presented various new challenges to design advanced storage system to meet 

the need of user and demanding requirements for high performance, high capacity and strong 

reliability. Now a day mostly end users prefer the network storage server rather than local disks for 

various reasons such as availability from any place, quality of the storage device, security among 

others, which results demanding pressure is high on the central storage server. With growing trend 

of cloud computing and internet the advent of high speed LAN technologies such as gigabit 

Ethernet, IP storage has become increasingly common in client-server environment. Over the years 

the storage market has witnessed major technological innovation ranging from faster peripheral 

channels to dedicated SAN, finally to the NAS. As new network storage technology advent, the 

storage area network (SAN) technique provides a solution to the problem of how to achieve 

information integration and data sharing; Storage area network introduces a network-oriented 

storage structure and complete separation between data storage and computing, it has many 

desirable features such as flexible addressing ability, long-distance transmission ability, high I/O 

speed, easy manageability, high security and the ability to share data. The storage networking 

industry Association (SNIA) Technical Dictionary defines the NAS as: A term used to refer to 

storage elements that connect to a network and provide file access services to computer system. A 

NAS system is usually a special-purposed device designed to provide clients with files on a LAN, 

which has advantages like sharing files in a hetero-architecture, making full use of the existing 

LAN architecture, easy installation, operation and management, good connection compatibility and 

network adaptation, low costs and so on [2]. We can classify storage device interfaces into two 

abstractions. Block is a simple, un-typed fixed size (block), memory like interface for manipulating 

nonvolatile magnetic media. Traditional disk drives (IDE or SCSI), disk arrays or even SAN rack 

systems essentially are all block device. The other interface which is a richer, typed variable-size 

(file), hierarchical interface NAS systems provide a file interface, which is similar to that of a 

traditional local file system. Storage appliances are in fact intelligent devices that provide file 

interface services by hiding the details of managing internal nonvolatile media through a block 

interface. So Storage networking acronyms such as DAS and NAS can be viewed as various 

combinations of the three key concepts such as connectivity, media and I/O protocol. Not every 

possible combination is implemented today, or may be implemented in the future. This paper 

describes three different storage technology and its various characteristics [5]. 

•DAS (Direct Attached Storage): Storage is directly attached by a cable to the processor. The 

media could be any (i.e., Fibre Channel, SCSI, SSA, and Ethernet). The I/O protocol is SCSI. 

•SAN (Storage Area Network): Storage resides on a dedicated network, providing an any-

to-any connection for processors and storage on that network. The most common media is Fibre 

Channel, but Ethernet-based SANs are emerging. The I/O protocol is SCSI. 

•NAS (Network Attached Storage): A NAS device is attached to a TCP/IPbased network 

(LAN or WAN), and accessed using CIFS and NFS—specialized I/O protocols for file access and 

file sharing. 
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 [2] DAS (DIRECT ATTACHED STORAGE)  

Direct Attached Storage is Storage (usually disk or tape) which is directly attached by a cable 

to the computer processor. For example the hard disk drives inside a PC or a tape drive attached to 

a single server are simple types of DAS. The I/O requests (also called protocols or commands) 

access devices directly. DAS is efficiently used for single and isolated processors with low initial 

cost. It is storage that is generally restricted to access by a single host (computer); sometimes by 

two hosts in small cluster (failover or failback) configurations. Even an enterprise-class disk system 

such as an IBM Enterprise Storage Server™ (ESS) can be effectively configured as DAS by 

assigning portions (partitions) of the internal disk capacity to designated hosts. Each of these 

partitions is connected directly to the ESS by way of SCSI or point-to-point Fibre Channel paths. 

For an individual, isolated processor, such as a laptop, a desktop PC, or a single server in a small 

business, disk storage usually resides inside the processor enclosure and is a simple form of DAS. 

When an organization has multiple processors, DAS may initially appear to be low cost from the 

point of view of each user or department. However, from the wider perspective of the entire 

organization, the Total Cost of Ownership of DAS may be higher than for networking approaches 

due to the difficulty of sharing unused capacity with other processors, and the lack of a central 

point of management for multiple disk systems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Direct Access Storage 

 

As shown in figure 1,SCSI(small computer system interface) disk array are connected to 

larger server through SCSI channel to deliver data to client, in the same way IDE(integrated disk 

enterprise)  disk array are connected to small server. All clients over network can access the storage 

only through server connected to storage device. 

This storage method has various pitfalls  

- Physical storage cannot be shared with other systems or applications without being served 

by the host system it is attached to.  

- Storage must be located physically close to host system due to I/O bus restrictions on 

distance and performance.  

- The scalability of number and capacities of devices is limited, depending on I/O bus and 

storage technology being used. 
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[3] SAN (STORAGE AREA NETWORK)  

Storage resides on a dedicated network Like DAS, I/O requests access devices directly. Today, 

most SANs [11] use Fibre Channel media, providing an any-to-any connection for processors and 

storage on that network as shown in figure 2. Ethernet media using an I/O protocol called iSCSI 

(internet small computer system interface) is emerging in 2001 which can be used for high 

performance and scalability of SAN. Some of the major potential benefits include support for high-

speed Fibre Channel media which is optimized for storage traffic, managing multiple disk and tape 

devices as a shared pool with a single point of control, specialized backup facilities that can reduce 

server and LAN utilization and wide industry support. So SAN is a dedicated network for storage 

devices and the processors that access those devices. SANs today are usually built using Fibre 

Channel technology, but the concept of a SAN is independent of the underlying type of network. 

I/O requests to disk storage on a SAN are called “block I/Os” because, just as for direct-attached 

disk, the read and write I/O commands identify a specific device (disk drive or tape drive) and, in 

the case of disks, specific block (sector) locations on the disk. 

 

 

Figure 2: Storage Area Network 

As shown in figure 2, all servers communicate with each other through fiber channel to access the 

storage over network. It removes the limitation of DAS by using fiber channel. 

 The major potential benefits of a SAN can be categorized as:  

Access: it offers longer distance between processors and storage, higher availability; improved 

performance because I/O traffic is offloaded from a LAN to a dedicated network. It uses Fiber 

Channel which is generally faster than most LAN media. In SAN, a larger number of processors 

can be connected to the same storage device compared to typical built-in device attachment 

facilities. 

Consolidation: it supports capacity sharing with replacement of multiple independent storage 

devices by fewer devices also called as disk and tape pooling. SANs provide the ultimate in 

scalability, because software can allow multiple SAN devices to appear as a single pool of storage 

accessible to all processors on the SAN. Storage on a SAN can be managed from a single point of 

control.  

Protection: LAN-free backups occur over the SAN rather than the (slower) LAN, and server-free 

backups can let disk storage “write itself” directly to tape without processor overhead. 



International Journal of Computer Engineering and Applications, 
Volume XI, Issue XII, Dec. 17, www.ijcea.com ISSN 2321-3469 

 

Bohar Singh  196 

 

Data Sharing: As noted earlier, it offers benefit of data sharing such as reducing the number of 

copies of files, increasing accessibility to current data and reducing the need to transfer copies of 

data between servers over the network. It uses a specialized network(hardware and software) 

usually based on Fibre Channel to manage the SAN, the initial cost to implement a SAN will 

generally be higher than for DAS or NAS. Additionally, an organization must add new 

functionality to manage this sophisticated technology.  

[4] NAS (NETWORK ATTACHED STORAGE)  

A NAS device, usually an integrated processor plus disk storage, is attached to a TCP/IP-based 

network (LAN or WAN), and accessed using specialized file access/file sharing protocols [16]. 

File requests received by a NAS are translated by the internal processor to device requests.NAS is 

optimized for ease-of-management and file sharing using lower-cost Ethernet-based networks. 

Installation is relatively quick, and storage capacity is automatically assigned to users on demand. 

 

 

 

Figure 3: Network Attached Storage 

 

As shown in figure 3 A NAS is a device that resides on a network that may be shared with non 

storage traffic. All clients, server and storage devices are connected over network. Today, the 

network is usually an Ethernet LAN, but could be any network that supports the IP-based protocols 

that NAS uses. In contrast to “block I/O” used by DAS and SANs; NAS I/O requests are called 

“file I/Os”. File I/O is a higher-level type of request that, in essence, specifies the file to be accessed, 

an offset into the file (as if the file was a set of contiguous bytes), and a number of bytes to read or 

write beginning at that offset. Unlike block I/O, there is no awareness of a disk volume or disk 

sectors in a file I/O request. Inside the NAS product (“appliance”), an operating system or operating 

system kernel tracks where files are located on disk, and issues a block I/O request to the disks to 

fulfill the file I/O read and write requests it receives. A NAS appliance generally supports disk 

storage, and sometimes CD-ROM, in an integrated package; tape drives may often be attached for 

backup purposes. In contrast to SAN devices that can usually also be direct-attached (e.g., by point-

to-point Fibre Channel) as well as network-attached by SAN hubs and switches, a NAS device is 

generally only a NAS device and attaches only to processors over a LAN or WAN.  

[5] COMPARISON OF SAN VS NAS 
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There are numbers of reasons which help to find out which storage is better, NAS or SAN, or Both. 

There are tradeoffs, and the best approach depends on the particular environment. Some 

organizations may implement a mix of NAS, SAN and DAS solutions. Consider the following to 

use network storage in specific area: 

 Ease-of-installation: NAS is generally easier to install and manage than a SAN. A NAS 

appliance can usually be installed on an existing LAN/WAN network. NAS manufacturers often 

cite “up and running” times of 30 minutes or less. (Customization procedures may take additional 

time.) Hosts can potentially start to access NAS storage quickly, without needing disk volume 

definitions or special device drivers. In contrast, SANs take more planning, including design of a 

Fibre Channel network and selection/installation of SAN management software.  

 Backup: Most NAS appliances in the marketplace include a “snapshot” backup facility, to make 

backup copies of data onto tape while minimizing application downtime. For SANs, such facilities 

are available on selected disk systems or in selected storage management packages.  

 Resource pooling: NAS allows capacity within the appliance to be pooled. That is, the NAS 

device is configured as one or more file systems, each residing on a specified set of disk volumes. 

All users accessing the same file system are assigned space within it on demand. That is certainly 

more efficient than buying each user their own disk volumes (DAS), which often leads to some 

users having too much capacity and others too little. So NAS pooling can minimize the need to 

manually reassign capacity among users. However, NAS pooling resides within a NAS appliance, 

and there is little if any sharing of resources across multiple appliances. This raises costs and 

management complexity as the number of NAS nodes increases. In contrast, an advantage of a 

SAN is that all devices on a SAN can be pooled—multiple disk and tape systems. So, at some point 

as total capacity grows, a SAN may be easier to manage and more cost effective 

 File sharing: NAS provides file sharing, but with products like SANergy, a SAN can do this as 

well. Many organizations install a NAS, not for file sharing, but for its ease of installation and 

management.  

 Performance: How do NAS and SAN performance compare? It may depend on the particular 

configuration, but SAN is generally considered to be faster. This is mainly due to:  

• SAN’s use of a dedicated network (though this is possible with NAS).  

• SAN network speed (100MBps Fibre Channel vs. 10Mbitps or 100Mbitps Ethernet, though 

Gigabit Ethernet at 100MBps is becoming more common).  

• host overhead (Fibre Channel protocol handling is done in the host bus adapter, while TCP/IP 

protocol handling is done in host software and can add considerable overhead. There is work in the 

industry to offload TCP/IP protocol handling to host bus adapters, which will eventually help with 

the processor overhead problem.) 

[6] CONCLUSION 

This paper describes various storage technologies for efficient implementation and optimization of 

storage. SAN and NAS technologies satisfy the need to remove direct storage-to-server 

connections to facilitate more flexible storage access. In addition, both SANs and NAS are based 

on open industry-standard network protocols—SAN uses Fibre Channel for storage and NAS uses 

networking protocols such as TCP/IP for storage access. This paper conclude that SANs offers a 

broad range of applications, also providing storage for NAS appliances whereas NAS storage is 

typically limited to applications that access data at the file level. After analysis of their differences, 
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both network storage SANs and NAS play vital roles in today’s enterprises and provide many 

advantages over traditional server-attached storage implementations 
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