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ABSTRACT

Comparative Analysis of Power Consumption
and Resource Utilization in Open-Source
and Proprietary Media Players while

using Raw Videos

Afzal Ahmed’, Mohammad Tariq Igbal, and Mohsin Jamil

This study evaluates and compares the power consumption and resource
utilization of open-source and proprietary media players during the
playback of a large raw video file. Using real-time monitoring tools like
HWINFO, key metrics such as GPU power consumption, CPU power
consumption, memory usage, and CPU usage percentage were collected
and analyzed. The experiment was conducted on a system powered by
a 12" Gen Intel(R) Core(TM) i7-12700H processor, and the media
players were tested with a 2-minute, 14-second raw video file in .MOV
format. A statistical analysis using t-tests was performed to assess the
significance of the differences between the two categories. The results
indicated that open-source media players generally exhibit lower GPU and
CPU power consumption, with a potential for saving energy. Long-term
power consumption analysis further demonstrated that users could achieve
significant energy savings by opting for open-source media players, making
them more suitable for energy-conscious environments. These findings
highlight the trade-offs between power efficiency and performance while
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playing raw videos.
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1. INTRODUCTION

The technological landscape for media players has
witnessed significant changes with the proliferation of
both open-source and proprietary software solutions.
This debate is especially pertinent when discussing media
players capable of handling raw video formats, which
are uncompressed and require substantial computational
resources for smooth playback. Raw video files, commonly
used in professional film production, are valued for their
high image quality and extensive post-production flexibil-
ity. However, their size and complexity demand optimized
software solutions to ensure efficient decoding, rendering,
and playback.

In the world of open-source software, flexibility, cost
savings, and community-driven innovation are often cited
as primary advantages. Studies like those conducted by
Panayides et al. [1] have shown that open-source solu-
tions, including codecs like AV1 and tools such as VLC
Media Player, provide adaptable frameworks that can be

customized for various user needs. This flexibility, com-
bined with the absence of licensing fees, makes open-source
media players an attractive option for users looking to
minimize costs. However, as noted by Mahmoud ez al.
[2], while open-source media players offer considerable
adaptability, they may require more system resources than
proprietary options to handle raw video efficiently.

On the other hand, proprietary media players like Adobe
Premiere Pro or Apple’s Final Cut Pro have been shown
to outperform open-source alternatives in terms of perfor-
mance and resource optimization. A study by Ohm et al.
[3] highlights the superior compression techniques used in
proprietary codecs like H.264 and H.265, which are specif-
ically optimized for professional use cases that involve
raw video formats. Proprietary software often comes bun-
dled with professional-grade support and regular updates,
ensuring that users can rely on structured long-term service
agreements. This makes proprietary media players more
appealing to professional users, especially those working in
industries where performance and uptime are critical.
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The choice between open-source and proprietary media
players often boils down to a trade-off between cost and
performance. Open-source software offers unparalleled
flexibility and customization options, which are essential
for users with unique requirements. However, as noted
by studies on open-source educational platforms, the lack
of professional support and potential instability in open-
source projects can be a drawback, particularly for users
who require high reliability and technical assistance [4]. In
contrast, proprietary media players, while more expensive,
typically offer better stability, performance, and com-
prehensive support, making them ideal for professional
environments where reliability is paramount.

There are several Raw Video Formats available, such
as YUV, RGB, RAW, CineForm, ProRes RAW, and Cin-
emaDNG. These are designed to preserve high-quality
video data with minimal or no compression. YUV sep-
arates luminance and chrominance, commonly used for
color correction; RGB represents uncompressed video in
red, green, and blue channels, offering maximum quality
but large file sizes. RAW formats capture unprocessed
sensor data, providing flexibility in post-production. Cine-
Form offers compressed video for efficient editing, while
ProRes RAW balances raw flexibility with efficient com-
pression, optimized for Apple’s ecosystem. CinemaDNG
is used for high-end digital cinema, offering detailed image
data but with limited support across non-professional
players. Each format varies in its compression and com-
patibility, with ProRes balancing quality and efficiency for
cross-platform use [5].

This study will delve into these issues by comparing
the performance, customization capabilities, and resource
usage of open-source and proprietary media players, with
a specific focus on their ability to handle raw video formats
efficiently. By analyzing existing literature and perfor-
mance metrics, this research aims to provide a nuanced
understanding of how each type of software fits into dif-
ferent user scenarios.

2. LITERATURE REVIEW

2.1. Customization and Flexibility

Open-source software is known for its adaptability and
customization, which allows developers to modify the
code to suit specific requirements. This flexibility makes
open-source media players ideal for tailored environments
that demand specific functionalities [6]. Studies show that
open-source tools like MediaElement.js enable educators
to build interactive environments, while proprietary soft-
ware is more rigid but offers a smoother, out-of-the-box
experience, which can be crucial in professional environ-
ments with less need for customization [7]. Proprietary
solutions offer fewer customization options, which can be
a limitation in dynamic environments where user needs
frequently change [&].

2.2. Performance and Efficiency

In terms of performance, proprietary media players tend
to have an edge, particularly when handling large and high-
resolution raw video formats. Proprietary codecs such as
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H.264 and H.265 are well optimized for performance,
ensuring better compression and high-quality playback
with fewer resources [9], [10]. Open-source codecs like VP9
and AV1, while competitive, may require more memory
and processing power in certain scenarios, which can be
a drawback when playing raw video files [1 1]. Proprietary
solutions like Adobe’s and Apple’s codecs are specifically
designed for media professionals requiring high-quality
output without sacrificing performance [12].

2.3. Security and Reliability

Security is a crucial factor when comparing open-source
and proprietary media players. Open-source solutions ben-
efit from transparency, allowing developers worldwide to
spot vulnerabilities and fix them quickly. However, this
model may result in inconsistent updates for less popu-
lar projects [13]. Proprietary software, despite its closed
nature, provides a controlled environment with regular
patches and vendor-based security [14]. Some studies
indicate that proprietary players might lag in updating
critical vulnerabilities compared to the open-source com-
munity, where peer-review mechanisms speed up security
patches [15].

2.4. Support and Maintenance

Proprietary software often comes with robust sup-
port systems, including SLAs (Service Level Agreements),
ensuring fast resolution of issues and minimizing down-
time [16]. This is essential for enterprises that cannot afford
significant downtime. Open-source media players, on the
other hand, rely primarily on community-based support,
which can vary in quality depending on the popularity
of the software [17]. Paid professional support options
for open-source tools exist, but they may still lack the
structured consistency found in proprietary systems [18].

2.5. Cost and Sustainability

One of the main advantages of open-source media
players is the absence of licensing fees, making them an
affordable option for many organizations [19]. However,
the hidden costs of maintenance, customization, and the
need for skilled personnel to handle technical issues can
add up [20]. Proprietary solutions, although more expen-
sive upfront due to licensing fees, often bundle support and
maintenance, offering a more predictable long-term cost
structure [21]. In the long run, proprietary systems may
prove more viable for organizations requiring high perfor-
mance and stability without the complexity of managing
open-source environments [22].

Power consumption has emerged as a critical consider-
ation in evaluating software, particularly as the demand
for energy-efficient systems grows. Software tools that
monitor power consumption provide invaluable insights
into how different software architectures perform under
various workloads. One study explores how virtualization
technologies, such as hypervisors and containers, differ
significantly in their energy consumption based on system
configurations, which is applicable to both open-source
and proprietary software [23].

Furthermore, research highlights that open-source tools
often provide more detailed energy profiling, allowing
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users to monitor energy consumption more effectively
compared to proprietary systems. For example, open-
source tools such as Powerstat and Open Hardware
Monitor can be more accessible for power consump-
tion monitoring [24]. In another analysis, metrics on
energy consumption were systematically reviewed, offering
a comprehensive view of how open-source and proprietary
software can differ in energy efficiency. This study revealed
that energy-efficient software development practices can
impact whether organizations choose open-source over
proprietary software, particularly in environments with
limited energy resources [25].

The comparison of energy consumption across software
systems under different workloads has also revealed that
proprietary software often demonstrates better optimiza-
tion for power-saving configurations. Empirical evidence
suggests that, in many cases, proprietary software achieves
greater energy efficiency, especially in high-performance
scenarios [20]. Another comparative study specifically
investigated the energy usage of open-source and pro-
prietary software in various operating environments,
concluding that proprietary solutions often have the
advantage in energy optimization due to their more
targeted resource management techniques [27]. These find-
ings emphasize the importance of power consumption
metrics when selecting software for both professional and
personal use.

2.6. Media Format

When conducting this study, one of the key decisions
was selecting the appropriate media format for testing the
power consumption and resource utilization of different
media players. Raw video formats vary in terms of file size,
quality, compression, and compatibility across platforms.
The media format chosen impacts the accuracy of the
study, as some formats are more demanding on system
resources, while others may not be supported natively by all
media players. Table I shows the comparison of the most
relevant raw video formats and their corresponding con-
tainers,codecs, and compatibility with the media players
used in this study.

2.7. Reasons for Choosing ProRes in. MOV

e Cross-Platform Compatibility: ProRes in the MOV
container is widely supported on both macOS and
Windows through popular software like Adobe
Premiere Pro and VLC, ensuring compatibility
across all media players tested:
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e High-Quality Compression: ProRes balances excel-
lent image quality with efficient compression,
making it ideal for testing resource-intensive files
without overwhelming system resources.

e Optimized for iPhone 15 Pro: Since the video was
recorded on an iPhone 15 Pro, ProRes is the natural
choice, offering professional-level quality directly
from the device.

e Widespread Player Support: Most media players in
the study natively support ProRes or can handle
it with external codec packs like K-Lite, ensuring
seamless testing.

e Balanced File Size: ProRes offers a manageable file
size compared to uncompressed formats like RGB,
while still being resource-intensive enough to assess
power consumption effectively.

3. EXPERIMENT

The purpose of this experiment was to evaluate the
power consumption and resource utilization of various
open-source and proprietary media players during the
playback of a large raw video file. The media players tested
were divided into two categories: open-source and propri-
etary, and the experiment aimed to gather key performance
metrics such as GPU power consumption, CPU power
consumption, memory usage, and CPU utilization. Addi-
tionally, statistical analysis was performed to understand
the significance of the differences between the two cate-
gories, and long-term power consumption was calculated
to assess potential energy savings over time.

3.1. Hardware Used

The tests were conducted on the following hardware:

Processor: 12" Gen Intel(R) Core(TM) i7-12700H
Base Clock Speed: 2300 MHz

Cores: 14 cores

Logical Processors: 20 logical processors

Physical Memory Available: 16 GB DDR4
Operating System: Microsoft Windows 11 Home
OS Version: 10.0.22631 Build 22631

Display: Intel(R) Iris(R) Xe Graphics

Adapter Type: Intel(R) Iris(R) Xe Graphics Family,
Intel Corporation compatible

e Driver Version: 31.0.101.4575

TABLE I: CoMmPARISON OF RAwW MEDIA FORMATS

Raw video format Container Description Codecs required

RGB [29] .avi, .mov Uncompressed RGB video RGB

RAW [30] .raw, .r3d Camera sensor data RAW

CineForm [31] .mov, .avi Compressed raw format CineForm codec

ProRes RAW [32] .mov Apple raw format ProRes RAW

MOV [33] .mov Multimedia container Varies (ProRes, H.264, etc.)
CinemaDNG [34] .dng Digital cinema raw format CinemaDNG codec
Raw video format Container Description Codecs Required

YUV [28] yuv Color components YUV
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3.2. Tools Used

The following tools were used to measure and analyze
the results:

e HWiINFO: For real-time monitoring of hardware
metrics such as GPU and CPU power consump-
tion, memory usage, and CPU utilization.

e Microsoft Excel: Used to compile, visualize, and
analyze the data, including generating comparative
graphs.

3.3. Media File

The test media file was a raw .MOV video file with
a duration of 2 minutes and 14 seconds and a total
size of 3.22 GB. With a resolution of 4K (3840x2160),
color depth of 10-bits, which offers a wide dynamic
range and better color accuracy compared to 8-bit, and
uncompressed file was selected to simulate a high-demand
workload for the media players, ensuring the system’s
resources were taxed during the playback.

3.4. Media Players Tested

The experiment was conducted on two categories of
media players:

e Open-Source Media Players: Kodi, MPC (Media
Player Classic), MPV, SMP, VLC.

e Proprietary Media Players: Windows Media Player,
ACG, ALLPlayer, GOM, KMPlayer, LAPlayer,
POT Player.

3.5. Data Collected

The following performance metrics were gathered for
each media player during video playback:

1. GPU Power Consumption (Watts): Measures the
power drawn by the GPU during video playback.

2. CPU Power Consumption (Watts): Measures the
power consumed by the CPU during playback.

3. Memory Usage ( MB): Reflects the total amount of
physical memory (RAM) used by each media player
during playback.

4. CPU Usage Percentage (%;): Indicates the percent-
age of the system’s CPU resources utilized by each
player.

4. RESULTS

The experiment provided valuable insights into how
different media players, categorized as either open-source
or proprietary, manage system resources, including power
consumption and memory usage, during raw video play-
back. The following section details the results of GPU and
CPU power consumption, memory usage, and CPU uti-
lization. It also includes extended calculations for potential
long-term energy savings.

4.1. GPU Power Consumption

The GPU power consumption was measured in watts for
each media player. The average GPU power consumption
was lower for open-source media players compared to

Ahmed et al.

proprietary players. Table I summarizes the average GPU
power consumption for each media player while playing
MOV file.

From Table 11, it can be seen that open-source media
players have a higher average GPU power consumption of
0.36 W compared to proprietary players, which have an
average of 0.21 W. To further understand the impact of
GPU power consumption, Fig. | shows the comparison of
the average GPU power consumption of each media player.

4.2. CPU Power Consumption

The CPU power consumption was another key met-
ric analyzed during the playback of the raw video file.
Table I1T shows the average CPU power consumption for
each media player.

TABLE II: AVERAGE GPU POWER CONSUMPTION

Media player Average GPU power consumption (W)
Kodi 0.3
MPC 0.3
MPV 0.5
SMP 0.5
VLC 0.2
WindowsMP 0.2
ACG 0.1
ALLPlayer 0.1
GOM 0.2
KMPlayer 0.3
LAPIlayer 0.2
POT Player 0.3
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Fig. 1. Comparison of average GPU power consumption.

TABLE III: AvVERAGE CPU PACKAGE POWER CONSUMPTION

Media player Average CPU power consumption (W)
Kodi 10.9
MPC 6.8
MPV 8.3
SMP 8.4
VLC 13.6
WindowsMP 13.9
ACG 6.7
ALLPIlayer 11.3
GOM 15.7
KMPlayer 8.6
LAPlayer 13.7
POT Player 7.9
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The average CPU power consumption for open-source
media players was approximately 9.6 W, whereas pro-
prietary media players consumed an average of 11.2 W,
This difference suggests that open-source media players
tend to be more energy-efficient in terms of CPU usage.
Figs. 2 and 3 represent CPU power consumption across
open-source and proprietary media players, respectively,
over time. These graphs show the trends and fluctuations,
particularly players like VLC and GOM exhibiting higher
CPU usage than others.

4.3. Memory Usage

Memory usage, measured in megabytes (MB), is a key
performance indicator for how much of the system’s RAM
each media player consumes during playback. Table IV
summarizes the results.

The average memory usage for open-source media play-
ers was 8085.3 MB, whereas proprietary players averaged

e K (]| s M[PC s M PV

SMP s VVL.C

Fig. 2. CPU power consumption (W) of open-source media players.
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Fig. 3. CPU power consumption (W) by proprietary media players.

TABLE IV: AVERAGE MEMORY CONSUMPTION
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Fig. 4. Memory usage (MBs) of open-source media players.

8797.5 MB. Proprietary players, particularly ACG, exhib-
ited the highest memory usage at 10,263.9 MB. Figs. 4
and 5 compare the memory usage of open-source and
proprietary media players, respectively.

4.4. CPU Usage Percentage

The CPU usage percentage represents the amount of
CPU resources consumed by each media player. Table V
presents the results.

The average CPU usage for open-source players was
12.2%, while proprietary players consumed an average of
14.9% of the CPU resources. KMPlayer, a proprietary
player, exhibited the highest CPU usage at 22.9%.

As exhibited in Table V, raw video formats demand
significantly more CPU resources than GPU during play-
back because of the sheer volume of uncompressed data
they contain. The CPU is responsible for decoding and
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Fig. 5. Physical memory usage (MBs) by proprietary media players.

TABLE V: AVERAGE CPU USAGE PERCENTAGE FOR EACH MEDIA PLAYER

Category Media player Average memory usage Category Media player Average CPU
(MB) usage (%)
Open- Kodi 8,074.0 Open- Kodi 11.6
Source MPC 7,984.2 Source MPC 15.5
MPV 8,293.3 MPV 11.4
SMP 8,176.0 SMP 10.8
VLC 7,899.0 VLC 11.8
Proprietary WindowsMP 9,097.4 Proprietary WindowsMP 11.2
ACG 10,263.9 ACG 17.8
ALLPlayer 8,608.4 ALLPlayer 15.7
GOM 8,754.7 GOM 12.1
KMPlayer 8,051.7 KMPlayer 22.9
LAPlayer 7,938.6 LAPlayer 10.4
POT Player 7,872.5 POT Player 16.9
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processing this data, handling tasks like color space trans-
formations and data handling, which require precise and
intensive computation. Unlike compressed formats that
leverage GPU hardware acceleration, raw video does not
offload much work to the GPU. As a result, the CPU
handles most of the real-time processing, especially in
workflows involving high color depth and resolution like
4K video.

The results of all the above experiments demonstrate
that while playing raw videos, open-source media players
are generally more energy-efficient, particularly in terms
of CPU and GPU power consumption. Proprietary media
players tend to consume more memory and CPU resources,
though some proprietary players also manage power effi-
ciently under specific conditions. Over the course of a
year, choosing open-source players could result in notable
energy savings, particularly for users who rely on media
players for extended periods (like a kiosk left on 24/7).

5. CoONCLUSIONS AND FUTURE WORK

The results of this study highlight that while play-
ing .MOV video file open-source media players tend to
be more energy-efficient than proprietary media players,
particularly in terms of CPU and GPU power consump-
tion. While proprietary media players generally consume
more memory and CPU resources, open-source alter-
natives offer more efficient power usage, which could
lead to notable energy savings over time. Based on the
findings, users who prioritize energy efficiency, particu-
larly in resource-constrained or environmentally conscious
settings, may find open-source media players more favor-
able. On the other hand, proprietary players may still
have advantages in specialized performance optimization,
though at the cost of higher resource usage.

Future work could expand on this research by test-
ing a broader range of media formats and file types
to see if these patterns hold across various workloads.
Additionally, incorporating a wider variety of hardware
configurations, including GPUs from different manufac-
turers, could provide more generalizable results. Further
studies could also explore the impact of different codecs
and playback settings on power consumption, as well
as investigate more advanced energy-saving techniques
employed by proprietary players. Lastly, longer-term tests
on actual energy savings in multi-device environments or
across larger user bases could provide deeper insights
into the broader environmental impact of choosing open-
source over proprietary software.
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