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Abstract 
This research is to determine how much storage capacity in the File 
Allocation Table 16 (FAT16), File Allocation Table 32 (FAT 32) and New 
Technology File System (NTFS), the use of the hard drive is currently the of 
the maximum capacity will not be able to use when not using the 
appropriate partition, because it can affect the amount of storage capacity 
available after the hard disk in the partition. This type of research is 
reviewed based on its purpose of use, so the research to be conducted is 
applied research because the products of this research can be used by all 
computer users. Ultimately, the findings from this study will contribute to a 
comprehensive understanding of how file system selection and partitioning 
can influence the actual storage capacity of hard drives, thus informing best 
practices for maximizing available storage space. 
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INTRODUCTION 

Hard disk is a category2 device (requiring special treatment in its use) where 

the storage media (hard disk) plays a very important role in a computer device, 

whether it's a Personal Computer or a Desktop Computer [1]. This storage media 

(hard disk) can be found in various brands, types, and with a wide range of 

capacities. However, the hard disk also depends on other devices to perform 

operations or to access data stored within it. Computers are created to assist in 

solving human logic-based problems, whether binary or hexadecimal logic. 

Computers are designed to help humans solve the problems they face, but to do so, 

humans need to follow logics that can be understood by the computer processes. 

Due to the wide variety of storage media (hard disks) available in the market, it is 
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important to consider the formatting method to be used in creating partitions on a 

storage media (hard disk) according to specific needs. 

The hard disk factor is a secondary storage device where data is stored as 

magnetic on spinning metal disks that are integrated. Or it can be interpreted as a 

hard disk. Data is stored on the hard disk in what is called a track. Each starting point 

for reading (track) is divided into several parts known as sectors. To perform data 

read and write operations to and from the disk, the storage media (hard disk) uses a 

head to transfer it, which is located on each disk. This head will then search for 

specific sectors to perform operations on the disk. The time used to search for a 

sector is called seek time [1]. After finding the desired sector, the head will rotate to 

find the starting point for reading (track). The time used to find this starting point is 

called latency. The storage media (hard disk) is designed to be able to store data in 

very large capacities. This is because there are application programs that cannot fit 

on a single floppy disk and also require large file storage media, such as a database 

for an institution. Not only that, the storage media (hard disk) is also expected to be 

balanced in terms of its access speed. The transfer speed of the storage media (hard 

disk) when compared to a regular floppy disk is much faster [2]. This is because the 

storage media (hard disk) has a different mechanism and, of course, better material 

technology than a regular floppy disk. Without the storage media (hard disk), one 

can imagine how much would need to be provided to store the data of an 

institution's employees or to store application programs. This is certainly not 

efficient, as reading data is very slow when using conventional floppy disk storage 

media. If opened, you can see the hard disk head at the end of the lever arm attached 

to the disk [3].  

The function of a hard disk is to store data. It is a storage medium designed to 

store data in large capacities, serving as a secondary storage device where data is 

stored as magnetic pulses on spinning metal disks. The data is stored on hard disks 

in units called tracks. Each starting point for reading (track) is divided into several 

segments known as sectors [4]. To perform read and write operations to and from 

the disk, the hard disk uses a head to transfer data, which is located on each disk. 

This head is responsible for moving to locate specific sectors for reading or writing 

operations. The time required to locate a sector is called seek time. After finding the 

desired sector, the head will rotate again to locate the track. The time required to 

locate this starting point for reading (track) is called latency. Hard disks are designed 

to store data in very large capacities [5][6][7]. This is due to the presence of 

application programs that cannot fit on a single floppy disk and also require large file 

storage media, such as a database for an institution. Furthermore, the hard disk is 

expected to be balanced in terms of its access speed. When compared to regular 

floppy disks, the access speed of a hard disk is significantly faster [8]. This is because 

hard disks have different mechanisms and utilize superior material technology 

compared to regular floppy disks. Without hard disk storage, one can imagine the 

amount of resources required to store an institution's employee data or application 



 

programs. This would be highly inefficient. Additionally, the read and write speeds 

are very slow when using floppy disks [9][10].   

The latest version of SATA, which is almost similar to PATA/133, has many 

advantages (such as native command queuing) that result in higher transfer speeds 

and the ability to work in multitasking environments. At the beginning of the 

SATA/150 period, adapter and drive manufacturers used bridge chips to convert 

existing designs with PATA peripherals. Bridge devices have SATA connectors and 

some power supply connectors. Gradually, bridge products accommodate native 

SATA. Currently, the SATA transfer speed is3GB/s, and experts are now designing 

technology for SATA6GB/s. Power and SATA cables have undergone significant 

changes compared to Parallel ATA cables [11][12]. SATA data cables use7 

conductors,4 of which are active lines for data. Because they are more flexible and 

smaller in size, SATA cables are easier to use in tighter spaces and more efficient for 

cooling. Serial Advanced Technology Attachment (SATA) storage media (hard disks) 

have been widely used by computer users worldwide [13]. Motherboard developers 

are also more inclined to develop support for SATA storage media rather than the 

long-standing IDE. 

 

Figure 1. The ATA port on the motherboard 

 
Source: https://simple.wikipedia.org/wiki/Parallel_ATAFigure  

Figure 2. The ATA type hard drive 

 

 

 

 

 

 

 

Source: https://www.seagate.com/id/id/products/external-hard-drives/ 
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Types of Hard DrivesATA/EIDE disks, storage media with EIDE 

(Enhanced Integrated Drive Electronics) or ATA (Advanced Technology 

Attachment) type, are the latest standard for a disk interface suitable for 

connecting to the data bus. Many hard drive manufacturers use the EIDE/ATA 

interface, and such disks can be directly connected to the PCI bus, which is used 

in many personal computers [14][15][16]. The significant advantage of 

EIDE/ATA drives is their lower cost due to their widespread use in the market. 

One major drawback is the need for a separate controller for each drive when 

two drives are used together to improve performance. Some chip 

manufacturers include controllers that allow EIDE/ATA disks to be directly 

connected to the motherboard. 

SCSI Disks, known for their high performance and reliability, often come 

equipped with interfaces specifically designed to connect to the standard SCSI 

(Small Computer System Interface) bus. While these drives tend to be pricier 

compared to their counterparts, their superior performance justifies the cost, 

largely due to the inherent advantages of the SCSI bus over the PCI (Peripheral 

Component Interconnect) bus. One notable advantage lies in the SCSI bus's 

ability to facilitate simultaneous access to multiple disk drives. Unlike the PCI 

bus, where drives remain passively connected, SCSI drive interfaces are 

actively connected to the bus only when the drive is ready to read or write data 

[17][18]. 

This unique feature proves particularly advantageous in scenarios 

where there is a constant influx of requests for small files, a common 

occurrence in environments such as file servers. By allowing for simultaneous 

access to multiple drives, SCSI disks excel in handling these intensive 

workloads efficiently. This capability not only enhances overall system 

performance but also ensures smoother operations, especially in demanding 

computing environments where the rapid retrieval and transfer of data are 

paramount. Thus, while SCSI disks may come at a premium, their superior 

performance and robust functionality make them indispensable assets in 

settings requiring high-speed data processing and reliable storage solutions 

[17][19].  

SCSI Disks, many disks have interfaces designed to connect to the 

standard SCSI bus. This type of hard drive tends to be more expensive but 

offers better performance, made possible by the advantages of the SCSI bus 

over the PCI bus. Simultaneous access can be performed to multiple disk drives 

because the drive interfaces are actively connected to the SCSI bus only when 

the drive is ready to read/write data. This is particularly useful in applications 

where there are a large number of requests for small files, which often occurs 

in computers used as file servers [20][21]. 

RAID disks promise outstanding performance and provide large, 

reliable storage. This type of disk is used in high-performance computers or in 
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systems that require higher reliability than normal levels. As their prices 

continue to decrease to more affordable levels, these disks are becoming more 

attractive even for average-sized computer systems [22][23]. 

SATA disk, a storage media (hard disk) with the SATA (Serial Advanced 

Technology Attachment) type, is an ATA (Advanced Technology Attachment) 

disk interface with its Serial version using thin cables that have a total of about 

two-thirds of the total cables of EIDE or ATA disks, which have39 pins [24][25]. 

SATA has a very high data transfer speed and reduces interference. Thus, this 

serial bus can exceed the transfer speed of a parallel bus. 

SATA transfers data sequentially or serially through its cables and also 

technically organizes the connected disk to the motherboard without a master, 

slave, or secondary system. Thus, the SATA cable can only be used for one hard 

disk [26][27]. The types of storage media (hard disks) discussed in this article 

all fall into the category of internal hard disks, meaning they are installed 

inside the CPU. 

In addition to internal storage media (hard disks), there are also 

external storage media (hard disks) (hard disks located outside the CPU), so 

they can be moved around. External storage media (hard disks) have a transfer 

speed of 7200 rpm upon installation [28]. These external hard disks provide 

convenience in terms of portability and flexibility, allowing users to easily 

transport data between different locations or devices. 

External storage media offer a viable solution for individuals seeking 

additional storage capacity or a means of backing up important data without 

necessarily opening up their computer's case [29][30]. Furthermore, with the 

transfer speed of 7200 RPM, these external hard disks deliver reasonable 

performance for everyday use, making them suitable for various applications 

ranging from data backup to media storage and file sharing. SATA transfers 

data sequentially or serially through its cables and also technically organizes 

the connected disk to the motherboard without a master, slave, or secondary 

system [31]. Thus, the SATA cable can only be used for one hard disk. The types 

of storage media (hard disks) discussed in this article all fall into the category 

of internal hard disks, meaning they are installed inside the CPU [32]. In 

addition to internal storage media (hard disks), there are also external storage 

media (hard disks) (hard disks located outside the CPU), so they can be moved 

around. External storage media (hard disks) have a transfer speed of 7200 rpm 

upon installation [33][34]. 

 

METHOD 

To provide examples of things that need to be known in this research 

process and to facilitate the implementation of research objectives, there are 

several things that will be discussed including: types, locations, variables, 

instruments, and research designs for all studies. This type of research is 
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reviewed based on its purpose of use, so the research to be conducted is 

applied research because the products of this research can be used by all 

computer users. Meanwhile, based on its method, this type of research is 

experimental because several experiments will be conducted to obtain the 

expected variable values. 

Figure 3. Research Flowchart 

 
 

RESULT AND DISCUSSION 

From the research results and observations of all partition processes 

using Seagate and Western Digital brands with a capacity of 1TB, it can be seen 

in the table as follows 

Table 1. Partition Sizes 

    FAT 16 FAT 32 NTFS 

Hardis

k 1TB 

Merk 

Numbe

r of 

Volume

s 

Number 

of 

Partition

s 

Numbe

r of 

Volume

s 

Number 

of 

Partition

s 

Numbe

r of 

Volume

s 

Number 

of 

Partition

s 

Seagate 8 GB 4 20 GB 4 
9351 

GB 1 

Wester

n 

Digital 

8 GB 4 20 GB 4 9351 

GB 1 

From the research results and observations of all partition processes 

using Seagate and Western Digital brands with a 1TB capacity, it can be seen 

that on a 1TB hard disk, when partitioned using FAT16, the maximum storage 

capacity that can be utilized is 8 GB. Therefore, with such a large capacity, it is 

not being fully utilized. When partitioning using FAT32 on a 1TB hard disk with 

Seagate & WD brands, a maximum capacity of 20 GB is obtained. However, if 
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the partitioning process uses the XP operating system, the maximum capacity 

is 384 GB, indicating that there is still a significant amount of unused capacity, 

thus not being optimal. When using an NTFS partition, the maximum readable 

capacity is 9351 GB. In this study, the most optimal option is found to be using 

an NTFS partition. 

Through experimental partitioning processes, it was determined that 

NTFS partitions offer the most optimal utilization of storage capacity for 1TB 

hard disks. With a maximum readable capacity of 9351 GB, NTFS partitions 

surpass FAT16 and FAT32 partitions in terms of efficiency and capacity 

utilization. This study highlights the importance of considering various factors 

such as storage capacity, transfer speed, and reliability when selecting and 

partitioning hard disks. Understanding the characteristics and capabilities of 

different types of hard disks is essential for optimizing computer systems' 

performance and storage management. 

 

CONCLUSION 

In conclusion, the significance of hard disks in computer systems cannot 

be overstated. They serve as vital secondary storage devices, storing data 

efficiently in large capacities. The various types of hard disks, including 

ATA/EIDE, SCSI, RAID, and SATA, offer different advantages in terms of cost, 

performance, and reliability. ATA/EIDE disks provide a cost-effective solution, 

while SCSI disks excel in high-performance and multitasking environments. 

RAID disks offer both outstanding performance and reliable storage, 

particularly suitable for high-demand computing systems. SATA disks, with 

their high-speed sequential data transfer and reduced interference, represent 

the forefront of storage technology. 

 

REFERENCES 

[1] R. Dion H.O,   ST, “Secret Hard Disk Repair Techniques-1,” MS-DOT researt, 

Surabaya , 2004 

[2]  Z. Li and Z. Yu, "A Credential-based Security Mechanism for Object-based 

Storage," 2006 International Conference on Communications, Circuits and 

Systems, Guilin, China, 2006, pp. 1610-1614, doi: 

10.1109/ICCCAS.2006.284981. keywords: {Secure storage;Storage area 

networks;Data security;Network servers;Access control;Information 

security;Communication system security;Switches;Computer 

architecture;Laboratories}, 

[3] I. Tagawa et al., IEICE Tech., M-H curve and read-write simulations 

considering thermal agitation, Report, 122, 63, MRIS2022-2, 2022, in 

Japanese. 

[4] S. Shtrikman and D. Treves, The coercive force and rotational hysteresis of 

elongated ferromagnetic particles, J. Phys. Radium, 20 (2-3), 1959 



130 
 

[5] I. Tagawa, T. Koshikawa and Y. Sasaki, High performance write head for 

10k rpm HDD with high data rate recording up to 45 MB/s, IEEE Trans. 

Magn., 36, 1, 2000, TMRC1999. 

[6] P. -O. Jubert et al., Evaluation of sputtered tape media with hard disk drive 

components, IEEE Trans. Magn., 58, 4, 2022, Art. no. 3100705. 

[7] P. J. Flanders and M. P. Sharrock, An analysis of timedependent 

magnetization and coercivity and of their relationship to printthrough in 

recording tapes, J. Appl. Phys., 62, 7, 1987 

[8] WU Saite. Energy Storage Technology and Its Application and 

Development in Power Systems[J]. Shanghai Energy 

Conservation,2020(04):364-366 

[9] Song li, chen Yongming. Analysis of the application of energy storage 

technology in modem power system.[J]. Electrolic Conponent and 

Information Technology,2019,3(12):94-95. 

[10] Zhang Chao. Application status and prospects of energy storage 

technology in power system[J]. Modem Industrial Economy and 

Informationization,2019,9(11):70-71+81 

[11] R. Dion H.O,   ST, “Secret Hard Disk Repair Techniques-2,” MS-DOT researt, 

Surabaya , 2004 

[12] WANG Siyuan. Research on energy storage planning for large-scale 

renewable energygrid connection[D]. Zhejiang University,2019. 

[13] BAO Zhengze. Application of energy storage technology in new energy 

power generation[J]. Southern Agricultural Machinery,2019,50(13):255. 

[14] ZHANG Mingxia, YAN Tao, LAI Xiaokang, et al. Technology Vision and 

Route of Energy Storage Under New Power Grid Function Configuration[J]. 

Power System Technology,2018,42(05): 1370-1377. 

[15] LAI Zerong. Demand and application of energy storage technology in 

renewable energy power system[J]. Journal ofJiangxi Vocational and 

Technical College ofElectricity,2017,30(02):3-6+9. 

[16] CHEN Hao, ZHANG Weihua, SHI Lei, et al. Research on the Development 

and Application ofthe Photovoltaic and Energy Storage System in the User-

side at Home and Abroad[J]. Power Generation Technology,2020,41(02): 

110-117. 

[17] JIANG Shuwei. Research on Improving the Innovation Ability ofNew 

Energy Storage Technology in my country[J]. Intelligent 

City,2019,5(15):24-25. 

[18] YU Xiaohui, YANG Chao, LUAN Jingzhao, et al. Application of energy 

storage technology in microgrid[J]. Electronic Technology and Software 

Engineering,2018(23):208-209. 

[19] LV Pin. Research on Application of Energy Storage Technology in Modem 

Power System[J]. Southern Agricultural Machinery,2017,48(23):82-83. 

[20] LI Jianlin, MA Huimeng, HUI Dong. The current situation and development 



131 
 

trend of energy storage technology fusion distributed renewable 

energy[J]. Journal ofElectrical Engineering,2016,31(14):1- 10+20. 

[21] QIAN Bozhang. Progress of domestic energy storage technology 

application[J]. Electricity and Energy,2014,35(02):204-207 

[22] WANG Chen,ZHANG Bangling, FENG Yi.Application ofCompound Energy 

Storage Technology in Active Distribution Network[J]. Power 

supply,2014(01):39-41. 

[23] WEI Zengfu, ZHENG Jin. Energy Storage Techniques Applied in Smart 

Grid[J]. Guangdong Electric Power,2010,23(11):22-27. 

[24] HUA Guanghui, HAO Weiguo, ZHAO Dawei. Role ofEnergy Storage 

Technologies in the Construction of Strong Smart Grid[J]. Power 

supply,2010,27(04):22-25+29. 

[25] LIU Jinpeng, HOU Tao. Review and Prospect of Hydrogen Energy Storage 

Technology and its Application in Power Industry [J]. Electricity and 

Energy,2020,41 (02):230-233+247. 

[26] LI Donghui, SHI Yuying, LI Yang. Research on business model of energy 

storage system in energy Internet[J]. Power Demand Side 

Management,2020,22(02):77-82. 

[27] WANG Hao, ZHANG Shuchun, LI Weizhan, et al. Survey OfEnergy Storage 

Used in Power System Application[J]. Electrical engineering 

technology,2020(03):21-24+27. 

[28] LI Jianlin, MENG Gaojun, GE Le, et al. Energy Storage Technology and Its 

Application in Global Energy Internet[J]. Electrical appliances and energy 

efficiency management technology,2020(01):1-8. 

[29] R. Dion H.O,   ST, “Secret Hard Disk Repair Techniques-3,” MS-DOT researt, 

Surabaya , 2004 

[30] M. Putra and C. Sitasi, “Implementasi Network Attached Storage (NAS) 

Menggunakan Synology Disk Station Manager (DSM 5.2) Untuk 

Optimalisasi Data Sharing Center,” J. Tek. Komput., vol. IV, no. 2, pp. 39– 

[31] B. Singh, “a Survey on Network Storage Technology of Direct Attached 

Storage, Storage Area Network, Network Attached Storage,” Int. J. Comput. 

Eng. Appl., vol. 11, no. 12, pp. 192–198, 2017, [Online]. 

[32] I. Afrianto, A. P. H. Suputra, and Sufa’atin, “Pemanfaatan Network Attached 

Storage (NAS) Sebagai Solusi Jaringan Small Office Home Office (SOHO),” 

Pros. Semin. Nas. Komput. dan Inform., vol. 2017, no. 

[33] I. Santiko and R. Rosidi, “Pemanfaatan Private Cloud Storage Sebagai 

Media Penyimpanan Data E-Learning Pada Lembaga Pendidikan,” J. Tek. 

Inform., vol. 10, no. 2, pp. 137–146, 2018, doi: 10.15408/jti.v10i2.6992.X. 

Sun, E. V. Stephens, and M. A. Khaleel, “Fatigue behaviors of self-piercing 

rivets joining similar and dissimilar sheet metals,” Int. J. Fatigue, vol. 29, no. 

2, pp. 370– 386, 2007, doi: 10.1016/j.ijfatigue.2006.02.054. 

[34] A. Nugroho and Y. Handrianto, “File Sharing Server Menggunakan Samba 



132 
 

Server Dan Linux Ubuntu 12.04 Server,” Paradig. - J. Komput. Dan Inform., 

vol. 18, no. 2, pp. 11–17, 2016, doi: 10.31294/p.v18i2.1177.N. 

 

Copyright Holder : 
© Imam Saukani, et al., (2023)  

 
First Publication Right : 

© Asian Journal Science and Enginering 
 

This article is under: 
CC BY SA 


