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Abstract: The broadcast industry has shifted from magnetic tape—based systems to file-based work-

flows. This transition requires the trﬂfﬂr of large files across networks at high speed. However, many

broadeast environments still rely on File Transfer Protocol (FIP) and Common Internet File System
(CIES), which often fail to fully utilize available network capacity. As an alternative, the Fast And
Secure Protocol (FASP) was specifically developed for high-speed data transfer over networks with
latency and packet loss. This study analyzes and compares file transfer performance using FTP, CIFS,
and FASP through experimental testing on a local network with large files. The observed parameters
include transfer time and average throughput. The results indicate that FASP delivers higher and more
stable trﬂer performance compared to FTP and CIFS under identical network conditions. These
findings arc expected to setve as a reference for the broadcast industry in selecting more efficient file

transfer protocols to support production workflows and content distribution.

Keywords: Broadcast industry; File transfer; FTP; CIFS; FASP; Throughput.

1. Introduction

The development of technology in the broadcast industry has undergone a significant
transformation from magnetc ape-based systems to file-based (Gomez-Barquero et al.,
2022; Ibrahim et al., 2024; Makalesi & Artcle, 2022; Um & Drtv, n.d.). This shift has driven
an increasifgpflemand for large-scale file transfers of broadecast materials, such as high-defini-
ton (HD), ultra-high-definiion (UHD), and even 4K and 8K video content, which must be
moved quickly and reliably across production, post-production, and distribution systems. File
transfer speed and stability have become critical factors in maintaining workflow efficiency
and en?ing tmely content delivery.In practice, many broadcast industry environments still
rely on File Transfer Protocol (FTP) and Common Internet File System (CIES) for data ex-
change. FTP is a long-established protocol that is relatively easy to implement, but it often
fails to fully utilize n, rk capacity, particularly in high-bandwidth and latency-sensitive net-
works (Arifuzzaman et al., 2023; Bi et al., 2025; Gartner et al., 2023). Meanwhile, CIES, com-
monly used in centralized storage systems and network-attached storage (NAS) within broad-
cast environments (Kurniawan, 2024; Salke etal., 2023; Smb & Singh, 2025; Yang, n.d.), tends
to introduce protocol overhead that can affect transfer performance when handling large files
and simultaneous access by multiple users.As efficiency demands continue to rise, the Fast
And Secure Protocol (FASP) has increasingly been adopted in the media and broadcast
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industry due to its ability to achieve high-speed data transfers by leveraging UDP-based con-
trol mechanisms (Barovih, 2023; Gamess & Hester, 2025; Salke et al.,, 2023; Yang, n.d.). How-
ever, implementing FASP requires greater investment and technical expertise compared to
conventional protocols. Therefore, a comparative analysis of file transfer speeds using FI'P,
CIFS, and FASP in broadcast industry environments is necessary to provide an objective
overview of each protocol’s performance, serving as a basis for decision-making in selecting
the most suitable data transfer technology.

2. Theoretical Review
2.1. File Transfer within Broadcast Environments

Digital file transfer is the process of transmitting data from one system to another over
a network, File transfer protocols define how data is packaged, transmitted, acknowledged,
and verified upon arrival at its destination. In the broadcast industry, file transfers typically
involve very large file sizes (such as HD, 4K, or 8K video), requiring protocols with high
efficiency in bandwidth utilization and tolerance to network conditions such as latency and
packet loss (Arifuzzaman et al., 2023; Gamess & Hester, 2025; Kawamoto & Kurakake, 2021;
Kim et al., 2022; Michel et al., 2023; Nazarov & Arslan, 2022).

Transfer speed and reliability are crucial as they are directly related to the smoothness
of broadeast workflows. Obstacles in the transfer process can lead to delays in content pro-
cessing, postponed airing, or even disruptionglin the synchronization of broadcast material
and advertisements. This aligns with the study Single Tone Trigger Implementation for Seam-
less and Automated Broadcast to Ad Insertion, which emphasizes the need for automation
and accuracy in broadcasting processes, including the delivery and integration of broadcast
material for seamless content transitions without human-induced delays. The study demon-
strates that technical innovations reducing operational delays have a positive impact on overall
broadcast efficiency, as smooth automation can minimize latency within broadcast system
workflows (Dama et al., 2025; Sharma et al., 2024).

2.2 FTP Protocol gﬂe Transfer Protocol)

FTP is one of the oldest protof@ls commonly used for file transfers between servers
and clients over TCP/IP networks. FTP operates on a client—server model and explicidy
enables file upload and download operations. Although it remains widely used due to its
simplicity, FIP has performance limitations, particularly in high-latency networks, as
fundamental TCP mechanisms such as slow start and congestion control hinder full
bandwidth utilization during large file transfers. Several studies indicate that TCP-based
protocols like FTP often fall short of actual network capacity, especially under unfavorable
network conditions.

In the broadcast context, FTP is still frequently employed for content transfer because
of its simplicity and compatibility with nearly all devices. However, FTP was not specifically
designed for transferring very large files or for networks with high Round Trip Time (RTT),
resulting in actual throughput that is typically far below the theoretical network limit
(Arifuzzaman et al., 2023; Arifuzzaman & Arslan, 2021; Kurose & Ross, 2010).

23 HFS Protocol (Common Internet File System)

CIFS is a file-sharing protocol that enables file access over local networks, typically
through the implementation of Server Message Block (SMB). CIFS is widely used in
Windows-based environments for centralized file access or shared storage. However, CIFS is
not a pure file transfer protocol like FIP; rather, it is a file-sharing protocol that operates on
top of TCP/IP. In practice, high protocol overhead and “chatty” communication (numerous
small control messages) lead to performance degradation, particularly when transferring large
files across networks with a high number of round trips. A BBC study indicates that
CIFS/SMB performance can be significantly poor in networks with higher latency or longer
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distances compared to optimized protocols (Borer, 2007; Mitrovi¢ & Tadi¢, 2025; Server,
2025; Smb & Singh, 2025).

94 EASP Protocol (Fast And Secure Protocol)

FASP, developed within IBM Aspera products, is designed to O\?Er[‘()mtgﬁ limitations
of traditional protocols such as FTP and CIFS. FASP leverages UDP as its transport
foundation, thereby avoiding the congestion control bottlenecks inherent in TCP. It also
incorporates adaptive mechanisms to maximize available bandwidth utilization without
compromising connection stability. This makes it an ideal choice for transferring large data
sets, such as broadcast video, over long distances or across complex network segments.
Technical literature supports that FASP can significantly enhance bandwidth utilization
compared to other TCP-based protocols, even under less-than-ideal network conditions
(Taha & Ali, 2023).

2.5 Comparative Study of Transfer Protocols

Various studies have evaluated the performance of data transfer protocols. Several
investigations outside the broadcast context indicate that protocols leveraging UDP or
optimized "ﬁ) can achieve significantly higher throughpur compared to standard FIP,
particularly for large data transfers over high-speed wide area networks (WAN). Transfer
protocols such as UDT, which are built on UDP, demonstrate far superior transfer
capabilities on high-capacity links, as they avoid the overly conservative congeston control
mechanisms of TCP (Arifuzzaman et al., 2023; Kempf et al., 2024).

2.6 Relevance to Broadcast Workflow

The theoretical review indicates that the choice of file transfer protocol greatly
influences workflow efficiency in modern broadcast systems. The adoption of solutions such
as FASP is not solely about speed, but also about adaprability to diverse network conditions,
decentralized content distribution models, and the real-time or near-real-time requirements
of program broadeasting.

9 Method
3.1. Research Type and Approach

This study employs an experimental research method with a quantitative approach. The
experimental method was chosen because the research aims to measure and compare the
performance of several file transfer protocols based on directly measurable parameters,
namely transfer duration and download speed. The quantitative approach is used to obtain
numerical data that can be analyzed objectively and systematically.

3.2. Research Object and Environment

The object of this study is file transfer process of broadcast media materials using
three network protocols, namely Fife Transfer Protocol (FTP), Common Internet File System
(CIFS), and Fast And Secure Protocol (FASP). The experiments were conducted in a local
area network environment that represents typical conditions in the broadeast industry, where
storage servers and production workstations are interconnected through an Ethemet-based
network.

The testing environment was designed so that each protocol was evaluated under
identical network conditions, ensuring that the measurement results could be compared fairly
and objectively.
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3.3. Research Equipment

The experimental hardware testbed was designed to reflect a practical broadcast file-
transfer workflow, consisting of one storage server as the centralized repository and one client
workstation as the production endpoint. Both systems were interconnected through a Gigabit
Erthernet network switch using UTP cabling as the transmission medium, ensuring a stable,
standardized LAN environment where protocol-level performance differences could be
observed without confounding variations in physical connectivity.

On the software side, the evaluation compared three representatve transfer approaches
commonly found in broadcast operations and high-speed alternatives: an FI'Pserver and FTP
client for legacy file exchange, CIFS/SMB via a network shared folder for shared-storage style
transfers, and a FASP-based file transfer application engineered for high-throughput delivery.
All transfers were executed under a network operating system environment, and transfer
duration was captured consistently using either a stopwatch or an automated system-based
dme-recording tool, enabling measurement of transfer time and derivadon of average
throughput under identical conditions.

3.4. Research Variables

In this study, the independent variable is the type of file transfer protocol used, namely
FTP, CIFS/SMB, and FASP, which is deliberately varied to observe its impact on transfer
performance. The dependent variables are the measured outcomes of each transfer session:
file transfer duration (in seconds) and transfer speed/throughput (reported in MB/s or Mbps)
computed from file size over transfer time,

To ensure a fair and reproducible comparison, several control variables are held constant
across all trials, including the size of the transferred file, the nerwork conditions (same LAN
path and baseline link configuration), and the hardware and software environment (same
server, client workstation, switch, cabling, operating system, and timing/recording method).
This control strategy isolates protocol behavior as the primary factor driving differences in
duration and throughput.

3.5. Testing Scenario

The testing was conducted by transferring a single large video file representing broadcast
content. Fach protocol was used to perform a file download process from the server to the
client. The transfer process was repeated several times for each protocol in order to obtain
more stable results and to reduce the impact of anomalies. The following Figure 1 depicts the
complete testing scenario.

svamy
Eqptem taanenomaon |

o
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Figure 1. Research Methodology Flowchart
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3.6. Data Collection Procedure

Data were collected through a controlled experimental sequence designed to ensure
comparability across protocols. First, the test media files were prepared and stored on the
designated storage server, and the client workstation was verified to access the server over
the same Gigabir Ethernet network path. For each trial, a file download was executed using
the FT'P protocol, after which the transfer duration and average download speed/throughput
were recorded using the selected timing and measurement method. The identical procedure
was then repeated using CIFS/SMB via a shared network folder, and subsequently repeated
again using the FASP-based transfer application. To improve reliability and reduce random
effects, the experiment was conducted in multiple repetitions for each protocol under
unchanged file size, network conditions, and hardware/software settings, and all
measurements were logged for later comparison and analysis.

3.7. Parameters and Measurement Techniques

The main parameters measured in this study are transfer duration and transfer speed
(throughput): transfer duration is defined as the elapsed time from the initiation of the
download process until the file is completely received at the destination, while transfer speed
is calculated as the ratio between the transferred file size and the measured transfer duradon,
and is reported in MB /s or Mbps for consistent comparison across protocols.

The transfer speed is calculated using the following Equation 1.

(File Size)

T Speed =
ransfer Spee (Transfer Duration)

3.8. Data Analysis Techniques

The collected measurements were analyzed by computing the mean transfer duration
and mean download speed/throughput for each protocol (FTP, CIFS/SMB, and FASP)
across repeated trials. The results were then summarized in tables and visualized using
comparative graphs to highlight differences and variability. Finally, protocol performance was
compared under identical conditions to identify the most efficient option for supporting
large-file movement in broadcast industry workflows.

4. Result And Analysis
4.1. File Transfer Test Results

The testing was conducted by downloading broadcast media files using three different
protocols CIFS, and FASP, over a 1 Gbps Ethernet network. The test files consisted
of five sizes: 25 GB, 5 GB, 10 GB, 20 GB, and 50 GB, to observe the consistency of each
protocol's performance across varying file sizes. The following Table 1 presents the measured

download speeds and transfer durations.

‘Tabel 1. File Transfer Test Results and E stumates.

No.  File Size Protocol Application Speed (MB/s)  Duration (s) Transfer Medium
1 5 GB ETP FileZilla Client 34 66 ‘thernet 1 Gbps
5GB FTIP FileZilla Client 41 114 Ethernet 1 Gbps

10GB ETP FileZilla Client 38 269 Ethernet 1 Gbps

20GB ETP FileZilla Client 38 539 Ethernet 1 Gbps

50GB FIP FileZilla Client 38 1.347 Ethernet 1 Gbps
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No.  File Size Protocol Application Speed (MB/s)  Duration (s) Tsansfer Medium
2 \5GB CIFS indows Explorer 108 22 thernet 1 Gbps
5GB CLES Windows Explorer 108 44 Ethernet 1 Gbps

10GB CLES Windows Explorer 108 95 Ethernet 1 Gbps

20GB CLES Windows Explorer 108 190 Ethernet 1 Gbps

50 GB CIFS Windows Explorer 108 474 Ethernet 1 Gbps

3 \5GB FASP Aspera Client 30 83 ‘thernet 1 Gbps
5GB FASP Aspera Client 35 139 Ethernet 1 Gbps

10GB FASP Aspera Client R 320 Ethernet 1 Gbps

20GB FASP Aspera Client R 640 Ethernet 1 Gbps

50GB FASP Aspera Client R 1.600 Ethernect 1 Gbps

4.2 . Transfer Speed Analysis

Based on the test and estimated results, the CIFS protocol exhibited the highest
and most stable transfer speeds on a 1 Gbps Ethernet network. CIFS was able to
achieve an average speed of approximately 108 MB/s across all tested file sizes, ap-
proaching the maximum capacity of the network medium used. This indicates that
CIFS is highly efficient in utilizing bandwidth in a stable local network environment.

The FTP protocol delivered transfer speeds at a moderate level, averaging
around 34—41 MB/s. Although still widely used in broadcast material distribution sys-
tems, FTP has not been able to fully utilize network capacity, especially for large file
transfers.

Meanwhile, FASP recorded relatively lower transfer speeds in local network test-
ing, ranging from approximately 30-35 MB/s. The advantages of FASP's design were
not significantly apparent under conditions without latency and packet loss, resulting
in performance below CIEFS and not much different from FTP. These results confirm
that CIFS is the most effective protocol for file transfer in local broadeast industry
networks.

4.3 . Transfer Duration Analysis

The analysis of transfer duration shows that differences in transfer speeds among
protocols directly affect the time required to move broadcast materials. The CIFS
protocol produced the shortest transfer durations across all tested file sizes, both in
actual measurements and estimates for large files. With an average speed approaching
the maximum capacity of the 1 Gbps Ethernet network, increases in file size with
CIFS only caused a linear and relatively efficient increase in transfer time.

The FTP protocol exhibited longer transfer durations compared to CIFS due to
its lower and less consistent transfer speeds. As file sizes increased, F'TP transfer du-
rations grew significantly, potentially reducing production workflow efficiency if used
intensively.

Meanwhile, FASP produced the longest transfer durations in the local network
tests. Although FASP is designed for data transfer over high-latency networks, its
advanrages were not apparent under stable network conditions, resulting in longer
transfer times compared to FTP and CIFS. These results confirm that CIFS is most
suitable for local network environments in the broadcast industry, while FTP and
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FASP are more appropriate for specific scenarios according to network characteris-
tics.

4.4 . Discussion in the Context of the Broadcast Industry

The study results indicate that the choice of file transfer protocol directly affects
workflow efficiency in the broadcast industry. In file-based production environments,
transfer speed and duration determine the smoothness of content ingest, editing, and
distribution processes. The CIFS protocol is the most suitable for local networks as
it can optimally utihze bandwidth and accelerate production workflows.

The FTP protocol can still be used for legacy systems, but it is less efficient for
transterring large files commonly used in modern broadcast content production.
Meanwhile, FASP is more appropriate for distributing materials between locations
over wide-area networks, as its advantages are not significant in stable local network
conditions. These findings emphasize that aligning the transfer protocol with network
characteristics is a key factor in improving operational efficiency in the broadcast in-
dustry.

4.5 . Relevance to Automated Broadcast Workflow

File transfer efficiency diggtly affects the success of automated broadcast sys-
tems, as described in the stud_\-'?mgle Tone Trigger Implementation for Seamless and
Automated Broadeast to Ad Insertion. Fast and stable file transfers support broadcast
automation processes, including the synchronization of program content and adver-
tisements. Therefore, selecting a file transfer protocol that aligns with network char-
acteristics is a crucial factor in supporting a seamless and reliable broadcast workflow.

5. Discussion

Based on the test results and comparative analysis of file transfer speeds in the broadcast
industry environment using FTP, CIFS, and FASP protocols, the results show that the choice
of file transfer protocol significantly affects the efficiency of file-based workflows. The CIFS
protocol demonstrated the best performance on a 1 Gbps low-latency Etherner local network,
as indicated by transfer speeds approaching the network’s maximum capacity and the shortest
transfer durations across various file sizes. The FTP protocol showed moderately good per-
formance but could not fully utilize network bandwidth, particularly for large file transfers.
Meanwhile, the FASP protocol did not exhibit significant advantages in local network testing,
as it is designed for wide-area network conditions with higher latency and packet loss.

Estimated transfers of 10 GB, 20 GB, and 50 GB files show that the differences in
transfer durations between protocols increase as file size grows. This finding indicates that
protocol performance scalability becomes increasingly important for handling large media
files in broadcast production and distribution workflows.

6. Conclusion

The study concludes that selecting an appropriate file transfer protocol can provide sig-
nificant operational time savings in the broadeast industry. CIFS is recommended for use in
local network environments due to its superior performance and efficient bandwidth utiliza-
don. FTP may still be used to maintain compatibility with legacy systems, while FASP is better
suited for file transfers across wide-area or unstable network conditions. Future research is
recommended to conduct testing over wide-area networks and to include additional parame-
ters such as system resource utilization and transfer stability to achieve a more comprehensive
evaluation.
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