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The name of this project will be “Home server”, this is something I wanted to do for a long time, tough never did it. Since the wide spread of network devices and implementing mobile internet in almost every device we currently use, the importance of Internet in our daily life has increased. With the enormous growth of internet users’ traffic has also increased, in their annual report Cisco predicts “There will be 29.3 billion networked devices by 2023, up from 18.4 billion in 2018.” (1). Due to this growth three typical storage systems have been adopted: “Direct attached storage” (DAS), “Storage area network” (SAN) and “Network attached storage” (NAS). 
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Different implementation of this architectures has different effect on the performance of the system and applications. Direct attached storage (DAS) are limited be the type and number of storage devices attached to it, this means it is not scalable. Due to its store-and-forward data transfer technic it can rapidly become a major system bottleneck. Storage area network (SAN) whit its complex admiration and high cost is not appropriate for this project, because the aim is low cost beginner friendly solution. Network attached storage (NAS) stands out because it can be easily managed and can be share files among many clients running different operating systems. Some of the advantages of NAS are low operating cost, parallel Input/output (I/O) and incremental scalability. Whit high speed transfer protocols and gigabit Ethernet connection facilitates NAS even further. NAS standout future is that it employs both network and file I/O, whit gigabit ethernet performance requirements for providing storage over a network should not be a problem. There are several layers of which NAS is build upon: logic volume manager, local disk file system, network file system and storage devices. Each layers of the system takes its cut off performance of the layer bellow reducing it`s performance, because of this the most effective approach of eliminating bottle necks and boost performance must be identified. These are both challenging and interesting problems of NAS systems. Implementations of NAS systems are numerous: storage, media server, home media streaming, secure browsing, download storage, VPN, Back up of home devices. 
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This section will discuss time management, research methods, resources needed and expected outcome. Also, implementation of NAS as a home server, is it a worth doing, what resources will be needed and plan of implementation. The main goals of the project are storing data photos, pictures, media clips, documents also will be connected to the internet and will be accessible via local and global network, automatic back up of devices personal computers, tablets and phones.
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Time management refers to compound of overall project management in which timeline is examined and developed for competition of the project. There are several key points involved in project time management. First activity definition is needed, this refers to identifying activities and task to be done during project life cycle. Next is definition of the order in which deliverables must be completed. Also start and end dates for each activity must be plotted. To reach the end goal, I will follow schedule presented in Figure 1.[image: ]
Figure 1. Project activity schedule.
As we can see the total time for the project is 29 days, I decided that while reviewing the relevant literature I will start searching for appropriate software solutions. This schedule was made by following “agile” philosophy, but because of my experience I expect to finish stage 1 earlier which means the other activities will receive day or two buffer time.
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To accomplish the goal set in this project “agile” development method was chosen. Agile was chosen because of its agility, while keeping in mind my lifestyle, working and studying at the same time the method was the obvious chose. Whit it`s philosophy of results as a measure of progress and testing while developing suit very well above-mentioned reasons, also because of its iterative development this method is widely considered as having built-in risk-mitigation methods which reduces the chance of project failing. This project does not need any surveys or information gathering which means no ethical or legal issues will be encountered. In my past I have gathered extensive knowledge of network devices, operating systems and wide range of software solutions. This means in stage 1 “Research literature” it will take me less than ten days, so I will have convenient buffer of two or three days to do the rest of the activities.
[bookmark: _Toc50399563]Resource and software solutions
The resources for this project will be sourced of my old personal computer, this means that actual cost will be very low. Specifications of the platform are as follows:
Mother board: MSI 
Processor: Intel I5-8600k 3.60 GHz 4mb cache
RAM: DDR4 16GB
Hard disk drive: Kingston 1TB
Solid state drive: Samsung 970EVO plus 500GB M.2 V NAND
Graphics card: Nvidia G-force 1060 6GB
Power supply Corsair RM 650 X
Cooling: Noctua DH15
Network controllers:  Intel wireless AC 9260 external
Of this specification obviously the storage space needs to be upgraded, also the processor is not optimized to multi-threading but for the purpose of this project will be enough. The resources missing are uninterrupted power supply and a case optimized to hold large number of storage devices like hard disk and solid-state drives. For the software Linux whit, the open source NAS software “Amahi”, this is because this software allows for numerous tweaks of the system while at the same time enables the administrator to understand how NAS servers work. The “Amahi” software alongside it`s robust software integration offers disk pooling, secure backups, file sharing and it is free so keeping this project cost to a minimum.
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When speaking about devices connected to world wide web there are always security concerns, about half of the time planed for research literature will be dedicated to security aspect of the project. There are a lot of devices and practices that ensures maximum security possible, even the possibility of keeping the server offline is implemented in some cases. Because this requires the server to be connected to the internet appropriate technics will have to be researched, for example combination of switches and firewalls. There are also some more basic practices for ensuring maximum possible security, like on time software updates. This is may be the easiest way to unsure security and reliability of the system, on time updates deliver “bug” fixes and security patches. For example, “SynoLocker” ransomware newer version of Disk Station Manager introduce patch fix for the vulnerability, but if users don`t update the system will not have this patch and will be left vulnerable. Almost every day new exploits are exposed, the biggest reason for on time system updates. Another risk is “default admin” which come whit NAS, these accounts come whit standard username and password. Obvious but some users forget to disable this account, disabling and creating new account is recommended because usually the username cannot be changed. The reason is that if your username is default “admin”, hackers can use it and will have to focus only on the password. By creating custom username and strong password, the chance of unauthorized access is severely decreased. One of the latest security methods “two- factor authentication” regarded as big step up in security by big part of the public. Whit two-factor authentication to log in third device is used alongside username and password, this makes unitarized access almost impossible. And there is “HTTPS”, almost no one pays attention of the connection protocol Infront of the web said in their browsers, but “HTTP” protocol is not secure. To fix this all remote access to NAS can be forced to use “HTTPS” protocol not “HTTP”, but first “SSL” certificate must be installed.
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The technologies in this proposal are not new, but it have proven itself true the years and developer continue to implement and improve upon it. All the different advantages and solutions of NAS can be used in different aspects of person or organization life and work cycle. The main goal of this paper to produce optimized plan of action and time management of the project. After research and analyzing of the information NAS systems have proven to be the more popular and widely used solution, and the open source nature of the software chosen leaves opportunities for future improvement of the project. 
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