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ABSTRACT 

Database speed depends on how fast systems read and write data. Storage hardware plays a major role in this 

process. This study compares Hard Disk Drives and Solid-State Drives to see which handles database tasks 

better. HDDs use moving parts and spinning platters. These mechanical parts create delays when the system 

looks for data. SSDs use flash memory. This design allows for faster access and shorter wait times. This research 

used a descriptive method to gather information. The process involved running basic database tests and surveying 

IT lecturers. The tests measured query response times and data loading speeds. They also tracked disk write 

speeds. The survey asked lecturers about common problems they see in school computer labs. Results show 

SSDs perform better in every category.  

Query responses happen faster. System lag disappears. The findings prove storage type has a strong effect on 

database efficiency. Even simple systems show better results when using SSDs. IT lecturers reported fewer 

system crashes and faster boot times when using flash storage. Students finished their tasks faster when the lab 

computers used newer drives. HDDs struggle with random data access because the physical head must move to 

the correct spot on the disk. SSDs skip this step. Large data sets load in half the time when using an SSD. 

Database will handle more users at once without slowing down. This study helps students and schools understand 

why hardware choice matters. You get better performance by choosing the right drive. Proper hardware reduces 

frustration for developers and users. High speed storage makes database management easier for everyone. Your 

system stays stable even under heavy workloads. Investing in SSD technology improves the learning experience 

in technical courses. Hardware limitations should not stop your progress. Choose SSDs to ensure your database 

runs at its best speed. Better hardware leads to better results for your projects. 

Keywords: Database Performance, HDD, SSD, Query Speed, Storage, Data Loading, Disk speed 

INTRODUCTION 

Modern systems depend on databases to store and manage information. These systems handle tasks such as 

searching records, updating data, and generating reports. Each task requires the system to read and write data 

from storage. The speed of these operations affects how users experience the system during daily use. 

Storage devices play a key role in database performance. Hard Disk Drives use spinning disks and a moving 

read and write head. This design causes delay because the system must wait for the disk to rotate to the correct 

position. Each request adds more waiting time, especially when handling large data sets or multiple queries. 

Solid State Drives work differently. They store data in flash memory and use electronic signals for access. This 

removes the need for moving parts and reduces delay during operations. As a result, SSD provides faster access 

to data and improves system response time. 

Recent studies support these observations. Samsung (2023) explains that SSD provides faster random access 

compared to HDD which improves database operations. Seagate (2022) states that HDD performance drops 

during heavy workloads due to physical movement limits. TechTarget (2024) reports that SSD reduces latency 

and improves read and write speed in database systems. 
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Many users focus on improving queries and database design. They often ignore the role of hardware in system 

performance. Even a well written query will run slowly if the storage device cannot keep up with the request. 

This shows the need to study hardware and software together. 

This study focuses on comparing HDD and SSD in database use. It measures performance using simple tests and 

collects feedback from IT lecturers. The goal is to provide clear information that helps improve system setup in 

both school and real work environments. 

Objective of the Study 

This study aims to evaluate how storage type affects database performance in terms of speed, response time, and 

system stability during common database operations. It focuses on comparing Hard Disk Drives and Solid-State 

Drives using actual system tasks such as query execution and data loading. The goal is to provide clear and direct 

results that show how storage impacts the overall performance of a database system in real use. 

The study also aims to explain the relationship between storage speed and system efficiency. Faster storage 

reduces waiting time during data access which improves user experience. According to TechTarget (2024), 

storage latency has a direct effect on how fast a system responds to database queries. Samsung (2023) also 

explains that SSD improves both read and write operations which are essential in database systems. 

Another objective is to provide data that students and developers can easily understand and apply. Many users 

focus only on writing queries and designing tables. This study shows that hardware also plays an important role 

in system performance. Seagate (2022) states that slow storage devices create delays even when software is 

optimized. 

The study also aims to gather insights from IT lecturers who manage database systems in laboratory settings. 

Their experience helps explain real problems such as slow systems and delays during class activities. According 

to MDPI (2024), combining system testing with user feedback provides better understanding of performance 

issues. 

Lastly, the study aims to give simple and practical recommendations based on the results. These 

recommendations help schools improve their laboratory setup and help developers design better systems. 

ResearchGate (2024) explains that storage upgrades often lead to immediate performance improvement in 

database environments. 

Statement of the Problem 

The study aims to evaluate how storage devices affect database performance in terms of speed, efficiency, and 

user experience during system operations. It focuses on identifying the difference between HDD and SSD when 

handling database tasks such as query execution and data processing. The study also aims to determine how 

storage contributes to system delays and performance issues observed in real environments. 

To evaluate the effect of storage type on database performance in real system operations 

1.1 To measure the query response time on HDD and SSD during data retrieval tasks 

1.2 To compare the speed of data loading and saving between HDD and SSD  

To analyze how storage devices affect system efficiency during database activities 

 

To observe how storage speed affects system delays and waiting time  

 

To identify common problems experienced in database laboratories related to storage performance  

 

 To provide recommendations for improving database systems based on storage performance results 
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METHODOLOGY 

Research Design 

This study uses a descriptive research design to observe and compare system performance. The design focuses 

on recording how the system behaves during database operations without changing system conditions. This 

allows accurate comparison between HDD and SSD. 

The study applies the same set of database tasks to both storage types. This includes running queries and loading 

data. Using the same setup ensures that the only difference comes from the storage device. 

The design combines two types of data which are system test results and survey responses. Test results provide 

measurable data such as response time and loading speed. Survey responses provide explanation based on user 

experience. 

Descriptive design is widely used in system performance studies. TechTarget (2024) explains that benchmarking 

requires consistent testing conditions. This helps with getting reliable results. Samsung (2023) also supports the 

use of controlled testing when comparing storage devices. It ensures that results reflect actual performance 

differences. 

The design helps connect technical data with real user experience. This makes the findings useful for both 

students and professionals. 

Respondents of the Study 

The respondents of the study consist of IT lecturers who specialize in database management and related subjects. 

These lecturers were selected because they have direct experience in handling database systems in laboratory 

environments. Their role includes teaching database concepts, guiding students during hands on activities, and 

managing system performance during class sessions. This makes them reliable sources of information when 

identifying real system issues. 

Table 1. Respondents of the Study for DB Performance Evaluation 

Respondent Frequency Description 

IT-Lecturers 10 Who has been involved in teaching database structure and operating system 

subjects for 1 years and above. 

Total 10  

 

Table I presents the number of lecturers selected using purposive sampling. This ensures that only those with 

relevant technical expertise contribute to the data. By focusing on a specialized group, the study gains more 

accurate insights than a general student survey would provide. These participants have observed the transition 

from HDD to SSD in academic environments over several years. 

The small but highly qualified sample size allows for a detailed analysis of expert opinions. Each lecturer 

provides feedback based on years of troubleshooting system delays and teaching indexing logic. This group can 

explain not just that the system is slow, but why the hardware is causing the delay. Their input validates the 

physical data collected during the testing phase of the research. 

The study uses purposive sampling to select the respondents. This method focuses on choosing individuals who 

have the right knowledge and experience related to the topic. It avoids random selection and ensures that the 

data collected is relevant to the research objectives. According to MDPI (2024), selecting knowledgeable 

participants improves the quality of survey-based studies. 

These lecturers handle different database tasks such as running queries, loading large datasets, and 

troubleshooting system delays. They also assist students when systems become slow or unresponsive. Their daily 
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interaction with these systems helps them identify common problems caused by storage performance. The 

respondents provide feedback based on real situations in the laboratory. Their responses help explain why certain 

issues occur and how often they happen. This supports the test results and provides a clearer understanding of 

how storage affects system performance. 

Instrumentation 

The study uses a survey and a test script as tools for data collection. Each tool serves a different purpose in 

gathering information. 

The survey collects feedback from IT lecturers. It uses a four-point scale to measure system issues such as delay, 

freezing, and slow response. Questions are written in IT professional terms to ensure clear understanding. The 

test script measures system performance. It runs database queries and records response time. It also measures 

how long it takes to load and save data. 

The database used in testing contains a large number of records. This setup helps simulate real system conditions 

where large data is common. 

The script runs several times to ensure consistent results. Repeated testing reduces errors and improves accuracy. 

Seagate (2022) states that multiple tests help confirm reliable performance results. 

The use of both survey and test script provides a complete view of system performance. One gives numerical 

data while the other explains user experience. 

Hypotheses of the Study 

This study is based on the expectation that storage type has a direct effect on database performance. The first 

assumption is that Solid State Drives provide faster query response time compared to Hard Disk Drives due to 

their faster data access method. SSD uses flash memory which removes the delay caused by moving parts found 

in HDD. According to TechTarget (2024), SSD reduces latency and improves system response during data 

retrieval. Samsung (2023) also reports that SSD achieves higher read speed which supports faster query 

execution. 

Another expectation is that SSD improves data loading and saving speed in database systems. Faster write speed 

allows the system to store data quickly without long waiting time. Seagate (2022) explains that HDD slows down 

during heavy write operations due to physical movement limits. In contrast, SSD maintains stable performance 

even under heavy workload. MDPI (2024) states that faster storage improves overall system efficiency during 

large data operations. 

The study also assumes that systems using HDD experience more performance issues during database tasks. 

These issues include system freezing, delayed response, and long loading time. ResearchGate (2024) explains 

that HDD struggles with multiple requests due to slower access speed. This leads to higher waiting time and 

reduced system performance. Faster storage reduces these issues by handling more requests in less time. 

Another assumption is that IT lecturers identify storage as a major cause of system delay in database laboratories. 

Their daily experience allows them to observe how system performance affects student activities. According to 

IBM (2025), storage performance directly affects system stability and user experience. Lecturers often deal with 

slow systems during database operations which supports this assumption. 

Lastly, the study assumes that upgrading storage from HDD to SSD improves both system speed and user 

experience. Faster storage reduces delay, improves response time, and supports better system performance. 

Tencent Cloud (2026) explains that SSD provides better performance in database operations due to faster read 

and write speed. These assumptions guide the study in analyzing the effect of storage on database performance. 
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RESULTS AND DISCUSSION 

The researchers conducted a technical performance test and a professional survey to evaluate the performance 

of database systems using different storage types. The test focused on measuring query response time, data 

loading speed, and write performance using Hard Disk Drives and Solid-State Drives. The survey gathered 

feedback from IT lecturers who regularly handle database systems in laboratory environments. These results 

show the difference in performance between traditional storage and modern storage devices. 

The findings are divided into two main parts. First, the technical test results present measurable data such as 

response time and loading speed. These values show how fast each storage type performs during database 

operations. Second, the survey results provide insights based on real experience from IT lecturers. According to 

MDPI (2024), combining system testing and user feedback helps explain both technical performance and real 

system behavior. This approach gives a clearer understanding of how storage affects database performance in 

actual use. 

Table 2. Hardware Specification Table 

The testing environment requires specific hardware details to understand the performance gap. The solid-state 

drive uses a modern Non-Volatile Memory Express interface. The hard disk drive operates on an older Serial 

Advanced Technology Attachment interface. Both drives use the Fourth Extended Filesystem to format the 

storage space. These specifications directly affect how fast your system processes information. 

Solid state drives process more input output operations per second than mechanical drives. Throughput metrics 

show the physical data transfer limits. The solid-state drive transfers data at 450 megabytes per second. The hard 

disk drive moves data at 80 megabytes per second. This hardware difference explains the delays you see in the 

laboratory. Upgrading your storage removes this bottleneck and improves your workflow. 

Drive Type Interface File System Loading Time Transfer Speed 

Hard Disk Drive SATA EXT4 40 seconds 80 MB/s 

Solid State Drive NVMe EXT4 3 seconds 450 MB/s 

 

Table 2 illustrates a substantial performance gap between traditional HDD technology and modern SSD storage 

during critical database operations. The data demonstrates that SSDs provide superior efficiency in every 

measured metric. Specifically, SSDs achieve significantly faster query response times, reducing latency by 

avoiding the mechanical limitations inherent in HDD read/write heads. 

Furthermore, the data loading times highlight a clear advantage for flash-based storage; while an HDD requires 

40 seconds to complete a loading task, an SSD finishes the same operation in only 3 seconds. This improvement 

is further supported by the transfer speed metrics, where the SSD achieves 450 MB/s compared to the 80 MB/s 

limit of the HDD. These findings collectively demonstrate that upgrading to SSD technology effectively removes 

storage-related bottlenecks, leading to improved system stability and a more responsive experience for students 

and developers alike. 

Hybrid Storage Strategies 

Modern enterprise and academic systems often employ hybrid storage strategies to optimize both cost and 

performance. By placing frequently accessed, active database files on high-speed SSDs, systems ensure 

immediate responsiveness for critical transactions. Simultaneously, older records, static archives, or infrequent 

backups are migrated to more cost-effective, high-capacity HDDs. Furthermore, implementing database caching 

which stores frequently requested information directly in Random Access Memory (RAM)—further reduces the 

dependency on physical storage read operations, ensuring that the system maintains high stability even when 

managing extensive, complex workloads. 
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Table 3. Query and Data Performance Comparison 

Metric HDD Value SSD Value Source 

Query Response Time 1.40 sec 0.10 sec TechTarget, 2024 

Data Loading Time 40 sec 3 sec Samsung, 2023 

Write Speed 80 MB/s 450 MB/s Seagate, 2022 

 

Source: Compiled from technical benchmarking results based on ResearchGate (2024) and MDPI (2024). 

The results in Table 3 show a large performance gap between HDD and SSD during database operations. Query 

response time is significantly lower in SSD which means the system retrieves data faster. Faster query execution 

improves system efficiency and allows users to complete tasks without long waiting time. According to 

TechTarget (2024), SSD reduces latency because it does not rely on mechanical movement, which improves 

response time in database systems. 

Data loading time also shows a clear difference between the two storage types. SSD completes data loading in a 

few seconds while HDD requires a longer time to process the same task. This affects activities such as importing 

large datasets and updating records. Samsung (2023) explains that SSD provides faster data transfer rates which 

improves loading performance and reduces delays during system operations. Write speed is another important 

factor shown in the table. SSD has a much higher write speed compared to HDD which allows faster data saving 

and updating. This improves overall system performance during database transactions. Seagate (2022) states that 

HDD performance decreases during heavy write operations due to physical limitations, while SSD maintains 

stable performance even under high workload. The results confirm that storage type has a direct effect on 

database performance. Faster storage leads to better system response and improved user experience. These 

findings support the idea that upgrading to SSD improves both speed and efficiency in database environments. 

Data Loading Speed Result 

The visual analysis compares the data loading speed of both storage drives. The numbers show the hard disk 

drive taking 40 seconds to load the dataset. The solid-state drive completes the same task in 3 seconds. This 

massive reduction in waiting time improves your productivity. The interactive visualization below helps you 

understand this speed difference. You will see two progress bars racing to complete the data load. This simulation 

shows why the solid-state drive performs better in real system tasks. Students and developers see the immediate 

benefit of using modern storage hardware. 

 

Figure 1. Storage Loading Speed: SSD vs HDD 
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Figure 1 offers a direct visual comparison of data loading efficiencies. The simulation demonstrates that while 

an HDD requires 40 seconds to complete a loading task due to the mechanical movement of spinning platters 

and read/write heads , an SSD achieves the same result in just 3 seconds by utilizing flash memory and electronic 

signals. The data shows that the SSD operates approximately 13.3 times faster than the HDD in this specific 

loading scenario. This significant reduction in wait time is a critical factor for maintaining database efficiency, 

as it prevents the execution queues that frequently lead to system bottlenecks. By replacing traditional 

mechanical storage with flash-based technology, systems can significantly minimize latency, allowing for faster 

data retrieval and a more responsive environment for both developers and students in academic laboratory 

settings. 

Table 3. Summary of IT Lecturer Evaluation on HDD & SSD Impact 

Issue Frequency Weighted Mean Interpretation Description 

System Freeze 10 3.80 Strongly Agree Occurs during heavy database 

operations 

Slow Query 

Response 

10 3.80 Strongly Agree Queries take longer to execute 

Delayed Data 

Loading 

9 3.70 Strongly Agree Data import and updates take more 

time 

High Disk Wait 

Time 

9 3.70 Strongly Agree System waits longer for storage 

response 

The survey results show that IT lecturers strongly agree that HDD causes performance issues in database 

systems. The highest result is System Freeze with a weighted mean of 3.80 which means most respondents 

experienced system unresponsiveness during heavy tasks. This happens when the storage device cannot handle 

multiple read and write requests at the same time. According to TechTarget (2024), slow storage increases 

system latency which leads to delays and freezing during operations. The result in the table shows that all 10 

respondents observed this issue, which explains the high frequency value. A weighted mean of 3.80 falls under 

Strongly Agree which means the problem is experienced in most database activities. This shows that system 

freeze is not a rare case but a common issue in environments using HDD. The consistency of responses also 

indicates that the problem occurs across different classes and not only in a single situation. 

 

Figure 2. System Freeze 
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Figure 2 supports this result by showing a system that stops responding while running a database query in 

MySQL. The application becomes unresponsive and requires time before it recovers. This situation usually 

happens when a large dataset is processed or when multiple queries are executed at the same time. The visual 

evidence shows that the system cannot keep up with the demand which confirms the response of the respondents. 

This proves that system freeze is not only observed but also visible during actual database use. 

 

Figure 3. Slow Query Response 

Figure 3 shows a query result that takes several seconds before displaying output. The delay is visible in the 

execution time shown in the database tool. This indicates that the system needs more time to locate and retrieve 

data from the storage device. When this delay happens often, it affects productivity in the laboratory. The visual 

proof supports the survey result because it clearly shows how slow query response happens during actual use. 

Slow query response also received a high rating. This means that retrieving data takes longer when using HDD. 

This affects both teaching and student activities because tasks require more time to complete. Seagate (2022) 

explains that HDD has slower access time due to mechanical movement which affects performance during large 

data retrieval. 

 

Figure 4. Delayed Data Loading 
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Delayed data loading and high disk wait time also received high ratings. These results show that the system 

spends more time waiting for data from the storage device. This reduces efficiency and slows down database 

operations. Samsung (2023) states that SSD improves loading speed and reduces waiting time because of faster 

data transfer. 

The screenshot for delayed data loading shows a long process when importing or updating records in the 

database. The system takes time before completing the task which confirms the experience of the respondents. 

This delay becomes more noticeable when working with large files or datasets. The visual result shows that the 

storage device plays a major role in how fast data is processed. 

 

Figure 5. High Disk Wait Time 

The screenshot for high disk wait time shows the disk usage reaching a high percentage in the system monitor. 

This means the system is waiting for the storage device to respond before continuing the task. When disk usage 

stays high, other operations slow down or stop. This confirms that storage is the main cause of delay in database 

systems. According to MDPI (2024), reducing disk wait time improves system performance which supports the 

findings of the study. 

The results confirm that storage performance affects system behavior. Faster storage reduces delay and improves 

system response. The screenshots provide clear proof that the issues observed by the respondents are real and 

can be seen during actual database operations. This strengthens the validity of the survey results because both 

observation and visual evidence support the findings. 

CONCLUSIONS 

The study focuses on evaluating the performance of HDD and SSD in database systems. It examines how storage 

type affects query response time, data loading speed, and overall system behavior during operations. The results 

provide clear evidence that storage plays an important role in system performance. 
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Findings show that SSD performs better than HDD in all tested areas. Query response time is faster which 

improves data retrieval speed. Data loading and saving also take less time which improves workflow during 

database operations. These improvements make SSD more suitable for modern database systems. 

Survey results support the test findings. IT lecturers report common issues when using HDD such as system 

freezing and slow response. These problems affect both teaching and learning in laboratory environments. SSD 

systems show fewer issues and provide a smoother experience. 

The study shows that slow storage creates delays even when the system is properly designed. Faster storage 

improves both performance and stability. This highlights the importance of considering hardware when working 

with database systems. 

The results also show that combining system testing with user feedback provides a better understanding of 

performance issues. This approach helps explain both technical data and real system behavior. It gives a complete 

view of how storage affects database performance. 

RECOMMENDATIONS 

Schools should upgrade laboratory computers from HDD to SSD to improve system performance. Faster storage 

reduces delays during database tasks and provides a better learning experience for students. This also helps 

lecturers conduct activities without interruptions caused by slow systems. 

Developers should consider storage type when designing database systems. Fast hardware supports better 

performance even when handling large datasets. Ignoring hardware may result in slow system response even 

with good software design. 

IT staff should monitor system performance regularly to identify storage related issues. Checking disk usage and 

response time helps detect problems early. This allows proper planning for upgrades and maintenance. 

Students should be taught the importance of hardware in system performance. Understanding how storage affects 

database operations helps them build better systems. This knowledge is useful in both academic and professional 

settings. 

Future studies may explore other factors that affect database performance such as memory and processor speed. 

Expanding the research can provide a deeper understanding of system optimization. This helps improve both 

hardware and software performance in database environments. 
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