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Abstract 

The abundance of multimedia data in the modern digital era has created both previously unheard-of 

obstacles and opportunities for data storage and management. With a focus on its use as a Home Server, 
this research paper explores the world of Network-Attached Storage (NAS) and its crucial role in 

overcoming these difficulties. Beginning with an explanation of the development and importance of 

multimedia data management, the paper emphasizes the necessity for effective and convenient storage 

options. The design and architecture of a Home Server employing PCI acceleration, which is 
painstakingly described and lists all required hardware and software components, is the basis of the 

article. The performance evaluation findings are also shown in the article, illuminating the system's 

effectiveness and contrasting it with other storage options. The study examines methods including 
metadata tagging, indexing, and search capabilities, as well as data backup and recovery options. 

Effective multimedia data management is crucial in this situation. Access control and security are 

equally important, and the study explores effective safeguards for multimedia data. The adaptability 
and usefulness of a multimedia server employing NAS are demonstrated through a variety of use cases 

and applications, giving real-world scenarios across several sectors. The article also considers future 

trends and advances in NAS-based multimedia data management, including cloud integration and 

advancements in artificial intelligence (AI). By demonstrating the effectiveness and adaptability of NAS 
technology as a Home server and providing insights for both present practitioners and future 

academics, this research adds to the changing environment of multimedia data management. 
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INTRODUCTION 

The volume and diversity of multimedia data have exponentially increased as a result of the 

information's quick digitization in recent decades. Multimedia material now includes everything from 

high-definition films and audio recordings to high-resolution photos and interactive apps. It is now a 
crucial component of our daily lives, the entertainment sector, commercial operations, and educational 

initiatives. While the multimedia revolution has encouraged creativity and innovation, it has also 

created previously unheard-of issues for data 
management, accessibility, and storage. 

 
The need for effective, scalable, and trustworthy 

solutions to store, arrange, and deliver multimedia 
content is critical in this digital age. Data storage has 
traditionally been accomplished via traditional 
storage techniques like Direct-Attached Storage 
(DAS) and Storage Area Networks (SANs). When 
it comes to handling the sheer quantity and variety 
of multimedia assets and enabling seamless 
accessibility across various devices and places, they 
frequently fall short. 

 

Enter Network-Attached Storage (NAS), a 
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technology that has been increasingly popular in recent years as a flexible and effective method for 

managing multimedia material. Compared to conventional storage paradigms, NAS has a number of 

distinguishing advantages, including as centralized management, scalability, and effective data security 
methods. Because of these advantages, NAS is a desirable material for building multimedia servers that 

can effectively meet the requirements of today's data-intensive situations. 

 

Exploring the design, implementation, and performance assessment of a Home Server is the main 
goal of this research work. By doing this, we hope to highlight how NAS technology may be used to 

solve the particular problems presented by multimedia data while simultaneously assessing its 

drawbacks and possibilities. We want to provide helpful insights for practitioners looking for efficient 
multimedia data management solutions as well as scholars looking into the changing environment of 

data storage and access by delving into the complexities of this technology. 

 
Peripheral Component Interconnect, or PCI, is basically a highway inside your computer. It allows 

you to connect additional devices, called peripherals, to the main motherboard. These peripherals can 

be things like sound cards, network cards, or even older graphics cards. Think of the motherboard as 

the CPU and the PCI slots as exits and entrances for different parts of the computer. 
 

PCI was a very common connection method from around 1995 to 2005, but today it has been mostly 

replaced by an even faster technology called PCI Express.  
 

This paper is organized as follows: it begins with an in-depth analysis of the development of 

multimedia data storage and how NAS has helped to address related issues and then use of PCI. The 
article then goes into great detail about NAS technology, stressing its key benefits for storing 

multimedia material. The paper then looks into the setup and configuration of a PCI-e link accelerated 

and pass through Home Server, offering useful insights into its design and architecture. 

 
In sum, this research endeavors to contribute to the ongoing discourse on multimedia data 

management by showcasing the potential of PCI as a robust and adaptable solution for building Home 

Servers. The subsequent sections of this paper will delve into the various facets of this technology, 
offering both a holistic view and specific details that will be instrumental for practitioners, researchers, 

and enthusiasts alike. 

 

LITERATURE REVIEW 
Guangchun Sun et al in [1] Due to its appealing performance characteristics, PCI Express, often 

known as PCIe, is a packet-based serial interface standard that is extensively used in workstations and 

servers. A PCIe Root Complex (RC) connects the PCIe device-tree to the host CPU and memory on a 

platform with PCIe architecture.  

 

Computer enthusiasts use home servers for hosting a variety of applications, such as VPN, torrent, 

file-sharing, streaming, and Linux OS with web servers, database management systems, and private 

cloud services.By Antonio Godinho in [2] Originally designed for tiny applications, single board 

computers (SBCs) can now be utilized to control several Internet of Things devices. SBCs are now 

capable of running many of the same applications as conventional home servers and have grown in 

power. This study will investigate the viability of switching from a traditional home server to an SBC 

while preserving service quality and assessing availability and performance in light of the current 

energy crisis. We shall compare the two options' power usage. 

 

By Gerald Friedland  in [3] Researchers and industry professionals began paying close attention to 

multimedia computing in the 1990s. Prior to 1991, there was mention about multimedia, but audio and 
video could not be handled due to limitations in processor power, storage capacity, bandwidth, and 

processing methods. People started getting excited about generating papers that could incorporate not 
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just text but also graphics, audio, and even video as CDs became more widely available and popular. 

All facets of hardware and software technology associated with multimedia computing and 

communication experienced rapid progress throughout that decade. PC makers began labeling their 
high-end models with multimedia PCs with enhanced graphics in the early 1990s. A few years later, 

this tendency vanished when all new computers became into multimedia computers.  

 

By Darran Rolls  et al in [4] Giving people and groups outside of your company role-based access is 
one of the difficulties with remote access technologies. Their accounts frequently elude your authority, 

and their assets are almost untrusted. Since they are effectively foreign entities, any connection or 

remote session must first be validated and authenticated. This usually happens when contractors and 
vendors need remote access to your system, but there isn't an authoritative store or directory service 

that can be set up with a connector to handle a user's identification and related accounts.  

 
Control plane integration involves setting up profiles or user accounts in various services so that they 

can cooperate while in use.By Sujoy Basu et al in [5] because services are implemented differently and 

have varying requirements for their utilization, the control plane's service interfaces are heterogeneous. 

For ad hoc compositions across services and service bundling—such as for quickly planned and 
implemented promotional campaigns—control plane integration is frequently required.  

 

By Yameng Peng et al in [6] the goal of neural architecture search (NAS) is to automate neural 
network architecture engineering. To assess several candidate networks from the set of all feasible 

networks in the search space, a significant computational overhead is frequently needed. By reducing 

the requirement to evaluate each candidate network, performance prediction of the networks can reduce 
this significant computational overhead. It is usually necessary to acquire a large number of examined 

architectures, which can be challenging, in order to develop such a predictor. Predictor-assisted E-NAS 

(PRE-NAS), a unique evolutionary-based NAS technique that we propose to overcome this difficulty, 

can achieve good performance even with a very limited number of examined architectures. PRE-NAS 
incorporates high-fidelity weight inheritance across generations and makes use of novel evolutionary 

search techniques.    

 
By Shalini Dhar et al in [7] a medium that makes it simple to move information from one place to 

another is multimedia.1. It is an interactive medium that offers the viewer a variety of effective ways to 

see information. Users can interact with digital information through it. It serves as a communication 

tool. Multimedia is widely utilized in the following industries: corporate presentations, advertising, 
films, education, training, and reference materials. As the name implies, multimedia is the mix of 

multiple media (hardware/software) that are used to communicate information.  

 
A community protocol called Comfortable Shell (SSH) allows for informal communication over 

unprotected networks like the internet. By M Preetha et al in [8]  This protocol is essential for network 

management and security because it is typically used for remote command execution, file switching, 
and remote login. Wi-Fi networks are vulnerable to eavesdropping, spoofing, and man-in-the-middle 

attacks, among other security risks, because they rely on radio frequency indicators for voice 

communication. This makes maintaining the integrity of Wi-Fi networks and safeguarding sensitive 

data imperative when utilizing loose protocols like SSH. The benefits of using SSH in wireless networks 
in terms of safety are assessed in this technical evaluation.  

 

By Nnamdi Okomba et al in [9] future modern homes will increasingly transition from manual 
systems to automated ones with remote control capabilities as automation technology develops. 

Conventional home electronic appliance access is strict and requires the user to physically attend to 

many appliance locations before they can be used. This can be stressful for the elderly and disabled and 

only offers a limited level of operating ease for everyone. To improve the flexibility of a user's remote 
access to home appliances, the products' wireless connection feature becomes crucial.  
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By Long Nguyen et al in [10] The operation of communication networks is facing a new set of 

computational issues with the introduction of Network Functions Virtualization (NFV). Network 

function management, which can be dynamically orchestrated (i.e., placed, resized, etc.), is made more 
volatile by NFV. VNFs can be a part of VNF chains, which are made up of nodes that can fulfill several 

requests originating from the network edges. We formally define the VNF placement and routing (VNF-

PR) problem in this paper, and we propose a flexible linear programming formulation that differs 

significantly from the state-of-the-art virtual network embedding formulations in that it can 
accommodate particular NFV infrastructure features and constraints. Additionally, we provide a math-

heuristic that can handle big instances and numerous objectives. By extensive simulations, we draw 

conclusions on the trade-off achievable between classical traffic engineering (TE) and NFV 
infrastructure efficiency goals, evaluating both Internet access and Virtual Private Network (VPN) 

demands. We do also quantitatively compare the performance of our VNF-PR heuristic with the 

classical Virtual Network Embedding (VNE) approach proposed for NFV orchestration, showing the 
computational differences, and how our approach can provide a more stable and closer-to-optimum 

solution [19-20].   

 

METHODOLOGY OF PROPOSED SURVEY 
In order to keep up with the growth of multimedia data in the digital age, storage and management 

solutions must constantly be improved. To fully comprehend the significance of PCI-e link accelerated 

and pass through Home Server, it is essential to comprehend the development and current state of 
multimedia data storage as well as the function of Network-Attached Storage (NAS) and PCI.  

 

Evolution of Multimedia Data Storage 
Text, photos, music, and video are only a few of the many content categories that make up multimedia 

data. In the past, tapes, CDs, and DVDs were the primary physical media used for data storage. 

However, the advent of digital multimedia content necessitated the development of scalable, adaptable, 

and effective storage solutions. 
 

Role of NAS in Multimedia Data Management 

In order to manage multimedia data, Network-Attached Storage (NAS) has developed into a flexible 
and accessible storage system. NAS offers a more straightforward technique than Storage Area 

Networks (SANs), which require complicated network infrastructures, and Direct-Attached Storage 

(DAS), which connects directly to a single device. It has a network connection and offers file-level 

access to data, making it perfect for sharing multimedia material among numerous people and 
devices[11]. 

 

Scalability and Centralized Storage: 
Scalability is a major benefit of NAS in the context of multimedia. NAS systems are made to meet 

the expanding storage requirements of multimedia material. For media professionals, companies, and 

content producers who produce and store enormous volumes of multimedia data, this scalability is 
essential. Furthermore, NAS centralizes data storage, simplifying the management and backup of 

multimedia files. 

 

Performance Enhancements and Redundancy: 
Performance of NAS technology has significantly increased over time. Multiple drive bays are a 

common feature of contemporary NAS equipment, enabling RAID configurations that improve data 

redundancy and dependability. This is crucial for multimedia data since data loss or corruption can have 
serious repercussions[11]. 

 

Remote Access and Streaming Capabilities: 

NAS has established itself as a priceless resource in the age of remote work and content streaming. 
Remote access to multimedia content is possible with NAS systems, which makes it easier to collaborate 
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and share content. Additionally, NAS units are frequently utilized as media servers for multimedia 

content streaming to a variety of devices, such as smart TVs, smartphones, and tablets  [3]. 

 

Security Concerns and Access Control 

Security worries have grown as multimedia data has become more significant. Encryption, access 

control, and user authentication are just a few of the security measures that NAS devices include to 

protect multimedia material from hacking and illegal access[12]. 
 

Challenges and Limitations 

NAS has advantages, but there are drawbacks as well. Some restrictions include the necessity for 
routine maintenance to maintain optimal performance, limited support for specific file formats, and 

performance bottlenecks in high-traffic scenarios[12]. 

 

Emerging Trends and Integration with Cloud Services 

Recent developments show that NAS technology is interacting with cloud services more and more, 

providing hybrid solutions that mix on-premises storage with cloud storage for improved data 

accessibility and redundancy. A promising breakthrough for managing multimedia data is the 
integration of artificial intelligence (AI) and machine learning (ML) into NAS systems [6]. 

 

Research Gaps and Future Directions 
Even though NAS has demonstrated its utility in managing multimedia data, research is still being 

done to further improve its performance, tighten security, and accommodate changing multimedia 

formats. The integration of NAS with cutting-edge technologies and its function in sophisticated 
multimedia analytics will likely be the subject of future research. 

 

PCI 

Peripheral Component Interconnect, or PCI, is basically a highway inside your computer. It allows 
you to connect additional devices, called peripherals, to the main motherboard. These peripherals can 

be things like sound cards, network cards, or even older graphics cards. Think of the motherboard as 

the CPU and the PCI slots as exits and entrances for different parts of the computer[13].  
 

Roles 

 Connecting peripherals: Sound cards, network cards, graphics cards (older models), storage 

controllers, and other devices relied on PCI slots for communication with the CPU and memory. 
 Enabling modularity: The standardized design allowed easy installation and removal of peripherals, 

fostering a more user-friendly upgrade path for PCs. 

 

Advantages 

 Increased bandwidth: Compared to ISA, [13]PCI offered significantly faster data transfer speeds, 

crucial for advanced multimedia and networking applications. 
 Plug and Play: Introduced in later revisions,[9] this feature simplified device installation by 

automatically configuring settings for compatible peripherals. 

 Shared bus architecture: While a potential bottleneck, the shared bus design allowed for various 

devices to connect to a single interface. 
 Wide adoption: Its dominance for over a decade ensured compatibility with a vast range of hardware. 

 

Disadvantages 
 Shared bus limitations: As the number of devices increased, the shared bus became a bottleneck, 

limiting overall system performance. Bandwidth had to be shared among all connected peripherals 

[1]. 

 Scalability limitations: Increasing clock speeds or reducing voltage for power efficiency wasn't easy 
with the shared bus design. 
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 Limited support for advanced features: Isochronous data transfer for real-time audio/video wasn't 

natively supported. 

 No hot-plugging: Devices typically needed to be powered off before installation or removal. 
 

Cloud Storage 

The process of storing digital data on distant servers that can be accessed online as opposed to local 

storage devices like flash drives or hard drives is known as "cloud storage." Due to its many benefits, 
this approach is well-liked by both individuals and companies [20].  The ability to access cloud storage 

is one of its main advantages. Users can collaborate and be more productive because they can access 

their data from any internet-connected device. Your files are always accessible to you, no matter where 
you are—at home, at work, or on the go. 

 

Design and Architecture of a Home Server Using NAS 

NAS Technology Overview 

A storage technique known as network-attached storage (NAS) has grown in importance in the 

administration of digital data, especially when it comes to multimedia content. NAS is a preferred option 

for storing and managing multimedia data because it differs from traditional storage solutions like 
Direct-Attached Storage (DAS) and Storage Area Networks (SANs) in several key aspects [2].  

 

Design and Architecture 
An important factor in how well a Home Serveremploying Network-Attached Storage (NAS) 

manages multimedia data is the design and architecture of the system.[13] The main factors and 

elements involved in constructing a reliable Home Server based on NAS technology are described in 
this section. 

 

Hardware Components 

a) NAS Device: The first step in designing an Home Server is to choose a suitable NAS device. The 
NAS device should have enough storage space and be fast enough to handle multimedia 

information. For data redundancy,[4] it ought to also support RAID configurations. 
b) Storage Drives: The system's capacity, speed, and data redundancy are all heavily influenced by the 

storage drives that are selected. Multiple hard drives can often be accommodated by NAS 
equipment, enabling RAID setups. For storing multimedia files, high-capacity, dependable drives 
are preferred [14]. 

c) Network Infrastructure: To allow seamless access to and streaming of multimedia material across 
the network, the routers, switches, and cables that make up the network infrastructure should be 
able to support high-speed data transfer [14].  

d) Client Devices: Take into account the different kinds of client devices used to access Home Server. 
Computers, smartphones, smart TVs, game consoles, and other devices may fall under this 
category. A range of multimedia types and streaming protocols should be supported. 

 
Components of software 
a. NAS Operating System: NAS devices have their own operating systems that offer network and file 

management functions. Learn about the characteristics and capabilities of the NAS operating 
system because they will affect how the Home Server is configured and works. 

b. Multimedia Server Software: Set up the NAS device with multimedia server software. Popular 
choices include native multimedia server programs offered by the NAS operating system, Emby, 
and Plex. These software programs make it possible to stream, transcode, and index media [3].  

c. File System: Decide which file system is best for your NAS. NTFS, ext4, and the NAS device's 
native file system are popular choices. Make sure that it supports multimedia file formats and huge 

file sizes. 

d. Backup and Recovery Software: To safeguard multimedia data, use backup and recovery software. 

To prevent data loss, set up automated backups to external drives or distant places [7]. 
Architecture and Configuration 



 

International Journal of Telecommunications & Emerging Technologies 

Volume 10, Issue 1 

ISSN: 2455-0345 

 

© JournalsPub 2023. All Rights Reserved 7  
 

a. Storage Setup: Create a RAID configuration for the storage disks that best meets your requirements. 

For NAS systems, the most popular RAID levels are RAID 0, RAID 1, RAID 5, and RAID 6. To 

balance performance and data redundancy, pick a level. 
b. Network Configuration: Assemble the NAS device and connect it to the network, [18]making sure 

it has a static IP address for dependable access. If necessary, configure your network settings to 

allow remote access. 

c. Multimedia Server Configuration: Install and set up the software necessary for the multimedia 
server to index and classify multimedia content. Create collections or directories for many forms of 

media, including movies, music, and pictures. 

d. User Access Control: Use authentication and user access control techniques to limit who can access 
multimedia material. To control who can edit material and settings, provide user access based on 

roles (such as admin, viewer) [15].  

e. Streaming and transcoding If your multimedia server supports it, configure the transcoding 
parameters. [15] Media files can be instantly converted through transcoding to ensure compatibility 

with client devices. Activate streaming protocols (like DLNA and UPnP) to distribute multimedia 

content. 

 
Scalability  

a. Keep scalability requirements in mind.NAS devices frequently support the expansion of multimedia 

libraries by adding additional storage drives or expansion modules. 
b. Make sure that scaling the architecture and configuration is simple and won't cause major system 

interruptions [16]. 

 
Data security and redundancy 

a. Consistently check the condition of storage devices and set up automated notifications for possible 

drive failures. 

b. To avoid data loss in the event of hardware problems or natural disasters, regularly backup 
multimedia data to external devices or cloud storage. 

 

IMPLEMENTATION 

Multimedia Data Management 

Effectively managing multimedia data is a pivotal aspect of operating a Home Server using PCI. 

Multimedia data, which includes various forms of text, images, audio, and video, requires special 

attention due to its diverse formats and the need for efficient organization, access, and preservation. 
This section explores key strategies and techniques for managing multimedia data within an home 

server [10]. 

 

Hardware 

Currently, you can virtualize  numerous network  bias. merchandisers supply  numerous Virtual 

Network Functions( VNF). For  illustration, Cisco has these virtual  bias  [16] 

 CSR1000v   

 Firepower NGFWv   

 ASAv   

 vEdge Cloud  
 

However, not everything can be emulated. Some  effects work more on real  tackle. I’ll explain this  

farther in the switches section. You don’t want to waste time figuring out whether an issue you run into 

is caused by a simulator, impersonator, or misconfiguration. 
 

Servers 

You will also need to run additional applications in addition to networking hardware. This might be 
a simulator or emulator, however there are alternative lab-friendly programs like iPerf or FreeRADIUS. 
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More on this will be covered in the software section. Let's examine several hardware possibilities for 

running this kind of software [17].  

a. PC / Laptop: Although a dedicated server is a superior option, you might utilize your computer or 
laptop.[17]  The following three factors: 

 On some labs and larger topologies, you could need to spend days. It is annoying to constantly 

stop and restart your job. 

 Numerous CPU cores and RAM are needed for some labs. For instance, 10 CPU cores and about 

32GB of RAM are required for an SD-WAN design with several routers. 

 You might be able to connect additional NICs from a dedicated server to your switches and routers 

b. Decommissioned Servers: As technology advances, servers reach their end of life (EOL). These 
servers are decommissioned by companies. [15] This is a fantastic chance to get a server for your 

lab. There are a few things+ you should consider: 

 Form Factor: Servers are available in tower or rack formats. In the part devoted to server racks, 

we'll discuss racks [14]. 

 Power: Compared to the typical laptop or PC, some servers use a lot more energy. 

 Noise: Rack servers are frequently used in data centers because of their constrained physical space. 
These servers make use of noisy, tiny, high-RPM fans. 

 

Popular server manufacturers include [11] 
1. Dell: The servers R610 or R710 are well-liked. 

2. HP: ProLiant servers are well-liked. 

3. Remote Management: Every time you want to turn on, reboot, or install new software on your 

server, you don't want to have to go there physically. Remote management ought to be supported 
by your server. This gives you remote access to: 

 Change the server's power state. 

 Utilize a virtual keyboard and mouse while viewing the screen [18].  

 
To install an operating system on your server, you can mount an ISO file remotely using several 

remote administration tools. Here are some instances of remote management software: 

 Dell: IDRAC 

 HP: ILO 

 Supermicro: IPMI  
 
Console / Terminal Server 

You must utilize the console to configure a network device if you are dealing with them. The blue 
console cable connects Cisco devices. Other vendors make advantage of comparable connections. 
 

You should avoid switching your console wire from one piece of equipment to another when using 
your lab. You might want to relocate your lab to an area where the noise and heat don't annoy you, such 
as your attic or basement, depending on the gear you choose. 
 

Having a central device to which you can connect and which has console cables for all the network 
devices you want to use makes things simpler. 
 

Using a Raspberry Pi, you could create something, or you could get a Cisco Terminal Server. This 
works, but you'll lose hours fiddling with it to get your terminal server up and running. 
 

Investing in a dedicated console server is preferable. These are appliances that cost a lot to purchase 
brand-new and are quite affordable to purchase used. 
 

The Avocent ACS 6032 I'm using. Since you don't need to make your own wires, it's incredibly 
convenient to use normal UTP cables as console cables. 

Any console port can be accessed using telnet, SSH, or a GUI. Here are some additional console 
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servers to consider: 

 APC AP9303 

 CM32 Digi  

 

Topology 
When purchasing real hardware, you should consider the topology you'll employ. Every time you 

want to construct a lab, you could re-cable everything from start, but that's a bother. 

a. Physical: I suggest connecting your switches in a triangle like this as shown in Figure 1. 

 

 
Figure 1. Switch communication. 
 

b. Logical: We can construct any logical topology required thanks to our physical topology.You can 

store the configurations of your routers and switches on the NVRAM after creating a logical 
topology. This enables rapid future reuse of a logical structure. 

c. Cabling: Use a label printer that supports cable wrap labels if you have a bigger lab. I manufacture 

labels with a DYMO Rhino industrial 5200, for instance. When you need to identify your wires 

later on, it will save you time if you print and apply a label now, which just takes 30 seconds. You 
need more wires the more gadgets you have. I have about 6–8 UTP connections connected to one 

server. It is annoying to have to follow the UTP cable. A cable wrap label on both ends makes it 

simple to recognize the cable. I pick a hexadecimal value with four random digits.  
 

Software 

a. Simulators: To practice using configuration, display, and debug commands, simulators "simulate" 
Cisco IOS (or other operating systems). A simulator simply replicates the commands and outputs 

of the actual operating system. It's fine as long as you just try things that are permissible in the 

simulator. You are out of luck if you wish to go one step beyond what the simulator provides. 

Boson's Netsim and Cisco's Packet Tracer are two simulators. If you only utilize a simulator for 
that one specific purpose, it can be helpful. For instance, Cisco's Packet Tracer was developed for 

CCNA exam candidates. 



 

 

Design of a Home Server employing PCIe                                                                                                 Khan et al. 

 

 

© JournalsPub 2023. All Rights Reserved 10  
 

b. Emulators: Because it uses separate hardware to execute the real operating system, an emulator is 

more sophisticated than a simulator. Emulators are an excellent alternative, either as the centerpiece 

of your lab setup or as a supplement to your actual hardware.  
 

Let's examine a few emulators:  

 GNS3: One of the early emulators was GNS3. The original version was based on Dynamips, an 

imitation of a Cisco router. The Cisco 1700, 2600, 2691, 3600, 3725, 3745, and 7200 routers can 

all be simulated using Dynamips. These routers are outdated and no longer support the most recent 
Cisco IOS images. GNS3 has evolved over time. Modern network devices can be emulated from 

more than 20 different network vendors, including the most recent Cisco images. The application 

is free. 

 Cisco CML: VIRL was the first emulator created by Cisco. Later, Cisco Modeling Labs (CML) 
was used as the new name for VIRL. It is illegal to use Cisco IOS software on non-Cisco 

equipment. You have the opportunity to operate Cisco software for your lab legally using Cisco 

CML. Cisco CML has a price. You can utilize the sandbox for free for four hours if you want to 
give it a try.CML functions flawlessly but only contains a few Cisco pictures. It's difficult to run 

anything besides the built-in pictures.Architecture of the application is shown in figure 2. 

 

Miscellaneous 
You can utilize some practical software for your lab. Here are a few instances: 

1) Syslog Server: If you wish to send syslog messages from your network device to an outside server, 

you'll need a syslog server. 
2) Libre NMS: This is one of the finest solutions if you want to test SNMP. 

3) Open VPN: If you wish to access your lab from a network other than your own, OpenVPN is a 

fantastic option. 
4) Free RADIUS: If you wish to test 802.1X and AAA. 

5) TFTP Server: In TFTP you can save configuration files.  

 

 

 
Figure 2. Layered architecture of application. 
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CONCLUSION AND FUTURE WORK 

The way we store, manage, and transport multimedia material has undergone a radical change since 

the introduction of Home Servers that use PCI technology. For people, companies, and organizations 
operating in a variety of industries.We have investigated the many facts of home  server with PCI in 

this research study, including its architecture, design, performance assessment, security, and 

applications. We've looked at how this technology acts as a hub for organizing, storing, and streaming 

multimedia data so that it may be accessed from a variety of client devices.Home server with PCI gives 
customers access to effective data management, guaranteeing that their multimedia libraries are 

arranged, searchable, and reachable from just about anywhere with an internet connection. This 

accessibility improves user experiences across a variety of apps, from leisure activities at home to work 
settings.Security and Privacy: It is impossible to exaggerate the critical role that access control and 

security play in home server with PCI. To protect multimedia data from unwanted access and data 

breaches, effective safe guards are required, such as authentication, encryption, and user 
permissions.Versatile Applications: Home server with PCI has a variety of uses, from business to 

education to healthcare, from home entertainment to content production. The innovation-enabling 

technology supports immersive experiences, effective data management, and cooperative 

projects.Emerging Trends: The future of home server with PCI looks bright, with AI-driven content 
suggestions, edge computing for low latency, integration with 5G networks, sustainability initiatives, 

and improved user interfaces among the exciting advancements to come. These developments show a 

dedication to enhancing user experiences, security, and efficacy.Looking ahead, it is obvious that home 
server with PCI will keep developing in response to the constantly shifting technological environment 

and customer expectations. In a world that is becoming more linked, its function as a primary center for 

multimedia material will remain essential. 
 

In conclusion, Network-Attached Storage technology, PCI technology and Home Servers have 

completely changed how we interact with multimedia material, providing simplicity, security, and 

countless possibilities. Individuals and companies may use the benefits of home server with PCI to 
improve their digital experiences and spur innovation across industries by making a commitment to 

keeping up with new trends and adopting the principles of effective data management and security. 
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	Roles
	 Connecting peripherals:
	 Sound cards, network cards, graphics cards (older models), storage controllers, and other devices relied on PCI slots for communication with the CPU and memory.
	 Enabling modularity:
	 The standardized design allowed easy installation and removal of peripherals, fostering a more user-friendly upgrade path for PCs.
	Advantages
	 Increased bandwidth:
	 Compared to ISA, [13]PCI offered significantly faster data transfer speeds, crucial for advanced multimedia and networking applications.
	 Plug and Play:
	  Introduced in later revisions,[9] this feature simplified device installation by automatically configuring settings for compatible peripherals.
	 Shared bus architecture:
	  While a potential bottleneck, the shared bus design allowed for various devices to connect to a single interface.
	 Wide adoption:
	  Its dominance for over a decade ensured compatibility with a vast range of hardware.
	Disadvantages
	 Shared bus limitations:
	  As the number of devices increased, the shared bus became a bottleneck, limiting overall system performance. Bandwidth had to be shared among all connected peripherals [1].
	 Scalability limitations:
	  Increasing clock speeds or reducing voltage for power efficiency wasn't easy with the shared bus design.
	 Limited support for advanced features:
	 Isochronous data transfer for real-time audio/video wasn't natively supported.
	 No hot-plugging:
	  Devices typically needed to be powered off before installation or removal.
	Hardware Components
	a)
	a) (1)
	a) (2)
	a) (3)
	a) (4)
	a) (5)
	a) (6)
	a) (7)
	a) NAS Device: The first step in designing an Home Server is to choose a suitable NAS device. The NAS device should have enough storage space and be fast enough to handle multimedia information. For data redundancy,[4] it ought to also support RAID co...
	b) Storage Drives: The system's capacity, speed, and data redundancy are all heavily influenced by the storage drives that are selected. Multiple hard drives can often be accommodated by NAS equipment, enabling RAID setups. For storing multimedia file...
	c) Network Infrastructure: To allow seamless access to and streaming of multimedia material across the network, the routers, switches, and cables that make up the network infrastructure should be able to support high-speed data transfer [14].
	d) Client Devices: Take into account the different kinds of client devices used to access Home Server. Computers, smartphones, smart TVs, game consoles, and other devices may fall under this category. A range of multimedia types and streaming protocol...
	Components of software
	Architecture and Configuration
	Data security and redundancy
	a. Consistently check the condition of storage devices and set up automated notifications for possible drive failures.
	Popular server manufacturers include [11]
	1. Dell: The servers R610 or R710 are well-liked.
	2. HP: ProLiant servers are well-liked.
	3. Remote Management: Every time you want to turn on, reboot, or install new software on your server, you don't want to have to go there physically. Remote management ought to be supported by your server. This gives you remote access to:

	Console / Terminal Server
	You must utilize the console to configure a network device if you are dealing with them. The blue console cable connects Cisco devices. Other vendors make advantage of comparable connections.
	a. Physical: I suggest connecting your switches in a triangle like this as shown in Figure 1.
	Figure 1. Switch communication.
	b. Logical: We can construct any logical topology required thanks to our physical topology.You can store the configurations of your routers and switches on the NVRAM after creating a logical topology. This enables rapid future reuse of a logical struc...
	c. Cabling: Use a label printer that supports cable wrap labels if you have a bigger lab. I manufacture labels with a DYMO Rhino industrial 5200, for instance. When you need to identify your wires later on, it will save you time if you print and apply...
	Software
	 GNS3: One of the early emulators was GNS3. The original version was based on Dynamips, an imitation of a Cisco router. The Cisco 1700, 2600, 2691, 3600, 3725, 3745, and 7200 routers can all be simulated using Dynamips. These routers are outdated and...
	 Cisco CML: VIRL was the first emulator created by Cisco. Later, Cisco Modeling Labs (CML) was used as the new name for VIRL. It is illegal to use Cisco IOS software on non-Cisco equipment. You have the opportunity to operate Cisco software for your ...
	2) Libre NMS: This is one of the finest solutions if you want to test SNMP.
	3) Open VPN: If you wish to access your lab from a network other than your own, OpenVPN is a fantastic option.



