
****ker with the URL data type. When the computer is shut 
down normally, data will inevitably be written to the hard 
disk, potentially overwriting important forensic evidence from 
deleted files [15]. 

D. Analysis of Research Results 

Table 11 compares the acquisition results of the two 
different methods. However, the overall artifact results for the 
2 methods are different from the datasets used. In the Force 
Shutdown process, artifact data increases while Normal 
Shutdown artifact data decreases. This is because the 
computer must physically write to each page in the page file 
to delete each page. The period it takes for the system to delete 
a page file varies according to the size of the page file and the 
disk hardware involved [16]. This result is consistent with the 
notes from the book that offer proper instructions for shutting 
down the computer, including removing the power plug from 

the Windows operating system. This result also aligns with the 
standard operating procedure of forensics, which emphasizes 
how important it is to ensure the integrity of page files to 
obtain their entire contents for further examination. 
Consequently, the results of this study can be considered valid 
as they support the initial hypothesis. 

The results show that force shutdown can produce more 
accurate and complete temporary data than normal shutdown. 
The recommendation is to consider using the Force Shutdown 
method in the digital forensic examination process to 
maximize the success in obtaining relevant data. The findings 
can be used to update or improve standard operating 
procedures (SOPs) in digital forensics, especially regarding 
the computer shutdown process, to ensure the integrity and 
completeness of temporary data required for forensic analysis. 

TABLE XI. DIFFERENT ARTIFACTS OF EACH PAGEFILE.SYS 
 

Force Shutdown 
(Data artifacts increased) 

Normal Shutdown 
(Data artifacts reduced) 
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V. CONCLUSION AND SUGGESTION 

To gain deeper insights into the impact of computer 
shutdowns on the accuracy and completeness of digital data, 
more thorough and in-depth research is strongly 
recommended. This study should include comprehensive data 
gathering and analysis, covering various shutdown techniques 
such as Force Shutdown and Normal Shutdown. The findings 
could serve as a foundation for further research on other 
operating systems like Linux, Windows Server, and Mac, to 
develop a more comprehensive understanding of how 
shutdown methods affect digital data integrity. Future 
research could explore the effects of disabling methods on 
different OS versions and configurations, as well as on 
hardware components like SSDs and HDDs. Additionally, 
developing automated tools to help forensic investigators 
determine the most effective shutdown techniques and 
evaluate their effects on encrypted data could improve 
forensic practices. By providing evidence-based 
recommendations on optimal shutdown procedures, this 
research could significantly advance digital forensics, leading 
to standardized protocols that ensure data integrity and the 
reliability of digital evidence. 
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