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Thesis Title A Software Cache Mechanism for Video Streaming Applying Popularity
Index
Author Mr. Taofik Lamsub
Major Program Computer Engineering
Academic Year 2018
ABSTRACT

The present, there are growing demands for video streaming which are likely to
increase as the users can easily access the Internet. Video file data is usually large and continuously
sorted. It requires a lot of resources to process and communicate data between clients and the server.
Cache is used to increase the efficiency and to reduce the time to read data from the storage which

has a slow reading rate.

This thesis introduces a cache system that exploits the video file popularity in the
cache replacement policy in order to increase the efficiency of the cache system that serves video
files via HTTP streaming, and also add the popularity attenuation process that decrease the
popularity as the time passes by. It helps increase the cache efficiency by increasing the cache hit
rate, reducing the latency of data retrieval from the backend storage, and as a result for reducing

the process time for transmit from the HTTP server to the client.
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Algorithm 3.1 Quality adaptation algorithm %30 ABR Y99 OSMF

tiasifrag: Time of downloading the last fragment
lewr: Current quality level
Inx: Proposed quality level
Imin: Lowest quality level
Imax: Highest quality level
b(l): Bit rate of quality level /
Vdownload <— _9/ astfrag
if r download < 1 then
if Leyr > Lin then
if Zdownioad < (b(lcur - ])/b(lcur)) then
Lnxt < Lnin
else
Lixt — lewr — 1

end if
15. end if
16. else
17. if Lewr < Lpax then
18. if 7downioad = (b(lewr — 1)/b(lewr)) then
19. repeat
20. lnxt <« lnxt +1
21. until (lnxt = Zmax) or (rdownload < (b(lnxt +1)/b(lcur)))
22. end if
23. end if
24. end if
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v A o
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Algorithm 3.2

RequestFromClient()

Pop = Popularity

Cp = Cache capacity

N = Number of segments in the cache
evictList = Candidate evicted segment
evictListSize = Size of the candidate evicted segment = 10% of the cache
capacity

7. 1IF segmentlsInCache THEN

8. /I cache HIT

0. Get the segment from cache()

10. IF IsEvictList THEN

S S

11. Remove from Eviction Queue
12.  Update meta data
13. ELSE

14.  // cache MISS
15.  IF N reaches 95% of Cp OR evictListSize < 5% THEN

16. Popularity calculation Eq.(1);

17. Add evictList to Eviction Queue

18. IFN=Cp THEN

19. Evict all segments in the evictList Queue
20. Update meta data

21. ELSEIF N reach 99% of Cp THEN

22. Evict the Least POP segment in Eviction Queue
23. IF evict not success THEN

24. Bypass cache

25. Update meta data

26. ELSE

27.  Get video segment from the backend storage
28.  Store the new segment range in the cache
29. END

30. RETURN

. L . . .
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evictList_size = 0.1 * cache_capacity (®)
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Abstract— Nowadays, videos are increasingly stored,
published and accessed across the Internet as the users can
connect to the Internet and consume multimedia contents easily.
Usually, video streaming data is massively large, and the user
needs to play it continuously. Therefore, it requires a large scale
of data processing and transportation between the source and
destination. Caching techniques are applied to reduce the load
of the storage server, but the performance depends on the
caching policy and the users’ behaviors. Dynamic Adaptive
Streaming over HTTP (MPEG-DASH) is a new standard which
has been increasingly used widely. The traditional caching
policies were not adjusted to the streaming scenarios. Therefore,
we propose a new caching policy applying the popularity and its
attenuation to handle the streaming workload. Our proposed
method outperformed the LRU and the LFU caching policies by
increasing the hit rates when the cache percentage is in between
15%-35% under the sequential and Zipf-like workload
scenarios.

Keywords— popularity attenuation; cache eviction policy;
MPEG-DASH; adaptive streaming video; video caching; dynamic
popularity caching

[. INTRODUCTION

Currently, video streaming is the mainstream on the
Internet and its volume is increasing every day. Generally,
streaming data is broadcasted in video recording situations
like important moments, sports matches and others. Video
contents keep growing the Internet traffic and bandwidth up
as shown in the Cisco dissertation [1]. Popular video
applications include Netflix, YouTube, Daily Motion, Hulu,
Amazon Prime, Spotify, live streaming for sports programs,
videos in social media applications and videos for educational
systems such as video on demands or video online courses.
They typically use HTTP streaming to distribute video
contents to the end users.

The streaming contents do not just include videos but also
audios, and subtitles data. The streaming data in modern
streaming can be divided into different types for benefitting
different quality adjustment and the combination of source
data according to the client usage and user requirements.
There are many methods to stream videos for the users. The
widely used one is HTTP streaming such as HTTP Live
Streaming (HLS) [2], HTTP Dynamic Streaming (HDS) [3],
Smooth Streaming and Dynamic Adaptive Streaming over
HTTP (DASH) [4,5,7,10], also known as MPEG DASH as
shown in Figure 1. [5] DASH is a new standard and is
increasingly popular in the recent years, of which streaming
contents are prepared for multi-encoding types and multiple
qualities. DASH supports byte-range requests of the HTTP
standard RFC7233 [6] of HTTP version 1.1 and the status
code 206 partial content. The DASH client gets video data in
a byte range by sending the specified byte range in the HTTP
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request header to the HTTP streaming server. The byte range
of MPEG DASH video segment depends on segment duration
[4] and the client will get a lot of small ranges along the entire
video file.

A popular video can become viral on the Internet if the
audience find it is significant or interesting. This increases the
network traffic and server load. The video-on-demands like
Netflix or TV broadcast reach their peak during the “prime
time” hours. The video streaming will consume a lot of
network resources and it will also urge the server load to the
peak usage. User behaviors depend on the streaming
application which means the demands can surge in any hour
of the day. On the other hand, some video contents which were
the most popular in the previous time may not be popular
again at the present. The users desire a good Quality of
Experience (QoE) [5] for smooth video watching which can
relate to many factors such as client behavior, client buffer
occupation, clients and server bandwidths, and server load. If
the server cannot handle the load, it will lead to problems in
video watching such as jitters and server response time. In-
memory or cache are used in many HTTP servers to store data
to solve this kind of problems.

Caching is a simple solution for reducing the server load.
It is usually located between the backend storage and the
HTTP server. Caching reduces the traffic between the server
and backend storage. Thus, when the user requests a content
which is already stored in the cache (cache hit), there will be
no need to retrieve it from the backend storage. If the content
is not in the cache (cache miss), then it is a penalty to fetch the
content from the distant storage. Cache performance depends
on the caching policy that decides which video range should
be stored and which should be discarded. A caching policy is
determined by its replacement policies: to make a decision
whether to store a video range (insertion) or not and which
video range is to be evicted from the cache (eviction).

There are many traditional caching policies being widely
used such as Least-Recently-Used (LRU) [11,12] and Least
Frequently Used (LFU) [11,12]. The insertion process inserts
a new item to the cache and the eviction process discards the
item. The LRU eviction policy is to discard the item which has
the longest stay in the cache while the LFU eviction process
discards the item which has the least accessed frequency. The
LRU and LFU caching policies show good performances
applying to traditional HTTP data usage such as documents or
information contents, of which the sizes are small. The
traditional cache policies are not suitable for video caching,
especially video segment or byte range caching. The video
streaming usage behavior is different to those of other
applications. It depends on the user demands and the video
popularity. The impact also is much higher. The LRU
concerns age, while the LFU concerns frequency. However,
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Figure 1 Dynamic Adaptive Streaming over HTTP Architecture [5]

in videos, the popularity and its attenuation play an important
role. The popularity changes when the time passes by.

This paper proposes a new caching policy for MPEG-
DASH applications in the context of video streaming for a
video-on-demands system in order to reduce the video content
server load, yield more popular items in cache, evict the less
popular ones from the cache to increase the hit rate, and result
in lower response times and reach a good QoE for multi-users.

II. BACKGROUNDS AND RELATED WORKS

In this section, we describe the details of MPEG-DASH,
what it is, how it consists of and how it works. We also address
the cache in the streaming context and traditional caching
policies used to reduce the streaming server workloads, and
why the traditional cache policies are not appropriate for
streaming workloads. After that, we introduce tools and open
source platforms used in our proposed method.

A. MPEG-DASH

The state-of-the-art streaming method is HTTP Adaptive
bitrate Video Streaming (HDS) which is applied to solve the
lack of video quality at the client-side caused by poor traffic.
They can change the bitrate any time to sustain the video
playing and to avoid waiting time in video downloading. They
apply the pseudo streaming styles with byte range,
downloading the small segments of the whole video. The
video preparation process will split the entire video
downloading into a series of segment downloading. MPEG-
DASH [4,5] is a new standard for the HTTP streaming method
as shown in Fig 1. It splits a video into data byte ranges
according to a segment duration by video time splitting. The
DASH client will request the video with HTTP byte range
retrieval by sending the specified byte range in the HTTP
request header to the HT TP streaming server. When the server
receives the range request, it will read range data from the
video file and send the range data back to the client. The byte
range request of MPEG DASH depends on segment duration
and it will get a series of small range segments along the entire
video file.

B. Traditional Cache Eviction Policies
This subsection discusses the two famous traditional
caching policies, LRU and LFU, as follows.

The Least Recently Used or LRU [11,12] is an age-based
policy, which will store the new item at the top of the cache
and if the requested item is already in the cache (cache hit), it
will move the item to the top of the cache. It will reduce the

response time when the recently requested item is requested
again soon. When the cache is full and a new item is requested,
then the LRU policy tries to evict an item which has not been
requested for the longest time and the new item will replace it.
The LRU policy is not the best for video streaming because
the usage of video contents depends on the users’ interests or
the popularity of the videos. According to the video streaming,
the popularity is an important factor. In addition, the item
recency also is an important factor, but it does not consider to
the popularity of the item. The lowest recently used item with
the highest frequency can be replaced with a recent item which
may be requested for only once.

The Least Frequency Used or LFU [11,12] is a frequency-
based caching policy. It keeps the frequency values of all the
items requested. The item with the highest frequency tends to
have the longest stay in the cache. Then, the one with the
lowest frequency will be replaced with the new item. The
concept of LFU is that a high-frequency item can stay in the
cache for a longer time as its frequency is accumulated even
though it will not be requested anymore. The item will be
evicted when its frequency is the lowest. It means that the new
item must have a higher accumulated frequency than those of
the older items in order to stay in the cache. Otherwise, the
new item will just stay in the cache for a short time and will
soon be evicted. It could be reinserted and soon re-evicted
again and again until the frequency is high enough. The LFU
policy gets a good performance if the frequency ranks of the
popular items are high and they are already stored in the cache,
and this scenario has not often been changed. The LFU can
give a high performance if the users do not change the access
patterns much. The LFU eviction policy does not consider the
recency which also is usually important. The video which has
the highest frequency from the past records may still be in the
cache although it may not be popular anymore and currently
has no longer been requested.

C. Caching for Video Streaming

A video server must handle complex workloads. Its cache
should be large enough. Example caches in streaming services
include Content Delivery Network (CDN) [8], Edge Server
[8] or Open Connect Appliance (OCA) [9]. They provide large
caches which employ distributed storage clusters or solid-state
drives located near the clients geographically.

In-memory caching also is another option for the proxy
server to reduce the retrieving time. The Redis [16] is an
opensource, in-memory data structure storage. Redis has its
own traditional cache policies, LRU, and LFU, but they can



be disable. The in-memory data of the Redis cache can also
persist as it can be saved into the persistent storage which can
be done in a background process. If the system fails, the data
can be retrieved back once the system resumes.

D. Nginx HTTP Server

Nginx [14] is an open source HTTP web server that
provides a multi-worker HTTP server and multi-thread event-
based processes which handle a huge number of World Wide
Web (WWW) clients’ requests. The Nginx is widely used as
an HTTP web server and a reverse proxy. It also provides load
balancing. Nginx has its own cache solution with the
traditional LRU policy that provides a cache hierarchy and
zoning by pre-configuration. It is not flexible to modify the
configuration during the run time, and its cache was also
designed to support the WWW data, not video streaming.
Therefore, we will bypass the Nginx cache and apply the
Redis in-memory cache to handle our video streaming data
caching.

E. OpenResty Lua Resty Platform

OpenResty [15] is a platform which helps embed the Lua
programming language into an Nginx worker process. We
apply Lua with OpenResty for our cache algorithm and an API
gateway for handling streaming services.

[II. METHODOLOGY

This section discusses our proposed method, caching for
video streaming, dynamic popularity caching model and
algorithm, system architecture, the video streaming data sets
for experiments and how the popularity is important for video
streaming.

A. Video Streaming Caching

The video streaming massively consumes data and creates
more server workloads, especially the server load and traffic
between the backend storage and the HT TP server. If the piece
of video range that the user requires is stored in the HTTP
buffer or cache, it will reduce the backend server load and
traffic between the servers. From the DASH standard
scenario, the video segment or range is chosen by the client
who plays the video at the time frame. The most frequently
used item obtains the highest popularity. In the context of
video playing, the client will play the video segment until the
end of the segment and will require the next segment for
continuous playing. Therefore, the last video segment will no
longer considered the highest popular as the time passes by.
The recency should also change as the item, after some time,
will not be considered recent anymore. Therefore, the video
caching policy must consider both the popularity and recency.
In this paper, we propose a combination of popularity-based
and age-based caching policy. The item that is the most
popular in the recent time will stay in the cache longer than
the others but when the time passes by, the level of popularity
will be decreased if there are not sufficient further requests to
increase the popularity. Moreover, we have designed and
implemented a workload-aware technique for DASH
streaming with a bitrate selection cache node. Each cache
node will store video segments of similar bitrates or quality.

B. Dynamic Popularity Caching Model

The popularity value is an important factor in the
streaming video application that the popularity of user
behavior patterns has a major effect on the system. The
popularity indicates the demands of users and the priority. The
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priority changes as time passes by. However, in the video
streaming scenarios, just considering either the frequency or
the recency alone is not sufficient, because the clients play
videos forward by requesting a sequence of small segments of
the entire videos. Even though the video has a high popularity
in the past, it may not be as popular at the present or in the
future. When the time passes by, there will be attenuation in
popularity, The LFU only considers frequency accumulation
that does not attenuate with time but tends to be increased if
the video segment is requested. We need to take into account
both the popularity and its attenuation. If the segment obtains
the same popularity level for a long time, and the user does
not request it or requests it with a low frequency, then the
popularity value must be decreased. The formula should
consider how popular the item is and also for how long, and
how recent the item is requested. The popularity attenuation
depends on the time factor of the item in the cache defined by
Atime (tpresent — tast_access)- 1f the value of Atime is large, the rate
of the popularity attenuation is faster. On the other hand, if
Atime is small, the rate of the popularity attenuation is slower.

The popularity calculation for DASH streaming which is
a segment-based streaming and range request support should
concern the partial byte ranges or segmented-based popularity
for investigating how popular the video segments are. We
suppose that N is the total number of items already stored in
the cache, AccessCount; is the access count of item i and
ATime; is the duration between the previous access time and
the most recent time that the item i was requested by the user
before the previous access time. We can calculate the
popularity of item i at the present time (Pop;) by applying
Equation (1).

AccessC ount’. 1

Pop; = §V=1AccessC0untl. >kLlTimei @

When the cache is full and a new item has arrived our
dynamic popularity caching policy will try to discard the
segment that has a low popularity with a large ATime first. The
Eq. (1) will be applied for the popularity calculation
periodically and will also work as the attenuation factor.
Figure.2 demonstrates how the time affects the popularity. By
increasing the ATime of the segment, the popularity will be
attenuated more quickly.
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Figure 2 Attenuation of Popularity

Fig.2 shows that if the time passes by and the ATime
increases with no further item requests after the last access of
the segment, the popularity level will decrease as a function of
time. In the graph, the 4Time increases twice the time step. If
the segment is requested again, the popularity attenuation will
be reset, and the popularity will begin to attenuate again.



Figure 3 shows the transition of the popularity according
to the time factor, and the attenuation of the popularity of
items in the cache with the frequency rate and recency rate. It
demonstrates that the importance of the popularity index
previously ranked becomes less when the time passes by. For
example, the item with a high popularity can fall into a
medium popularity group, especially when there is no further
request for the item, and later it will be ranked in a low
popularity group which will be evicted out of the cache soon.
When the item with a low popularity is requested again, the
popularity will be set higher and the attenuation will be
restarted as shown in the Eq.(1). The 4Time plays a major role
in popularity attenuation. The larger the ATime, the faster the
popularity attenuation.

High Pop with large Atime High Pop with small Atime

Medium
Pop

Medium
Pop

Low Pop with large 4time | Low Pop with small Atime

Figure 3 Popularity Model

C. Dynamic Popularity Caching Algorithm

Traditional cache policies tend to decide whether the
segment has already been stored in the cache or not. If so, it
will be read from the cache. If not, it will be retrieved from the
distant storage which requires an additional time to get the
data from the backend. Our proposed cache policy algorithm
is shown in Algorithm 1. First, when the client requests for a
video range or segment, the HTTP server will look for the
video range in the cache. If it is already stored in the cache, it
will send the segment to the client straightaway. If not, it needs
to contact the distant server which, in this case, is the backend
storage server in order to get the video segment which will
also be stored into the cache. On every client request, the
cache handler will update the popularity of the cache item. If
the cache still has enough space, the cache handler will push
the video segment into the cache. If not, the cache handler
needs to evict some items to release the cache space for a new
segment. These processes are the eviction policy and
replacement policy.

The LRU eviction policy evicts the least recently used
segment, while the LFU evicts the least frequency used
segment. Both cache policies neither apply any co-efficient
nor an aging factor of the popularity value. We propose a
replacement strategy that while the cache is working, the
cache handler will check the size of candidate eviction items
list. The maximum size is 10% of the cache capacity. If the
size of eviction list is less than 5% of its maximum size, the
cache handler will spawn threads to calculate the popularity
value of each item in the cache to determine the attenuated
popularity and update the eviction list. The candidate evicted
item is not just the least popular like in LFU, but also the least
popular after being attenuated when the time passed by. In
order to reduce the congestion that may occur due to multiple
requests, we apply multiple queues and evicting threads to
handle the cache eviction.
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Algorithm 1

RequestFromClient()

1. Pop = Popularity

2. Cp = Cache capacity

3. N =Number of segments in the cache

4.  evictList = Candidate evicted segment

5. evictListSize = Size of the candidate evicted segment = 10% of the

cache capacity

6.  IF segmentlsInCache THEN

7. // cache HIT

8. Get the segment from cache()

9. IF IsEvictList THEN

10. Remove from Eviction Queue
11. Update meta data

12. ELSE

13. /I cache MISS
14. IF N reaches 98% of Cp OR evictListSize < 5% THEN

15. Popularity calculation Eq.(1);

16. Add evictList to Eviction Queue

17. IF N = Cp THEN

18. Evict all segments in the evictList Queue
19. Update meta data

20. ELSEIF N reach 99% of Cp THEN

21. Evict the Least POP segment in Eviction Queue
22. IF evict not success THEN

23. Bypass cache

24. Update meta data

25. ELSE

26. Get video segment from the backend storage
27. Store the new segment range in the cache
28. END

29. RETURN

Once the popularity calculation has been processed, the
evicted lists will be assigned to eviction queues. When the new
item has arrived and there is no more cache space, the cache
handler will evict the item with the least attenuated popularity
from the cache and push the new segment into the cache. In
case that the request is hit, if the hit item is in the eviction
queue, the cache handler will remove the item from the
eviction queue and update the popularity which begins to start
attenuating again. In case that the cache cannot handle the
request, it will be bypass the cache and look for the item at the
distant storage server.

D. System Environment

In our system, we used the in-memory [16] storage, Redis
[16] for cache the MPEG-DASH video streaming data which
are partial content from client byte range request. To evaluate
the cache eviction model, we need to experiment with a
constant bitrate in order to avoid client bitrate adaptation
[4,5,10] following by bitrate oscillation which can occur
anytime. The bitrate oscillation [17] is the reason for sudden
rate changes for DASH clients. It leads to cache misses. It
requires a mechanism to handle rate adaptation in the cache.
First, we run the HTTP server with a proxy Redis cache policy
[13] and configure the ‘maxmemory-policy’ to ‘noevict’ in
order to disable the Redis eviction policy and then apply the
proposed policy. The proxy server and backend are an Nginx
web server with multiple workers (four workers). The
connection among servers is 100 Mbps Ethernet and 1 Gbps
between the client and the proxy server. The Redis cache runs
on the same host of the HTTP proxy server, for acting as local
streaming cache.

Our system architecture is shown in Figure 4. The system
consists of the HTTP server with a byte range handler and a
video quality proxy. The cache node consists of a cache
handler which controls the cache and applies the cache policy
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for the Redis cache instance. The cache handler collects the
usage data statistics of the data node for the popularity
calculation process.

We have developed the HTTP streaming server with the
Nginx, the HTTP server, and OpenResty platform [16]
including the Lua library. We disabled the Nginx cache and
used the Redis as our video byte-range cache. The video data
was from MMsys 2014 [21,23] that provided the video file for
MPEG-DASH open streaming video files with multiple
bitrates and encoding types, for testing video streams, and for
measuring the cache performance by using a 12- minute video
length, and storing all video files and manifest files at the
backend storage. Each video file consists of the 185 segments,
4-second segment duration and 1-second client mini buffer
[10] which contains the MPEG-DASH manifest files [5,10] to
be requested by the client before retrieving the entire video.

The video popularity distribution of the testing video
streaming scenarios follows Power’s Law distribution [18].
The items with the highest rank or highest frequency share a
small group of videos and the rank of the rest but a majority
video files are not as high. Therefore, the popular videos with
the highest rank follows the same distribution theory as of the
Zipf-like distribution [18,19,20,22], for the segment-based
popularity distribution in each video file. However, in our
case, the popularity distribution does not only follow the Zipf-
1
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like form, but its popularity can also attenuate when the time
passes by. This affects the cache performance. Therefore, we
set two testing scenarios: first, a sequential looping scenario
with static popularity which videos are requested at different
times, and second, a Zipf-like popularity distribution.

IV. RESULTS AND DISCUSSIONS

We have evaluated the proposed cache policy with the
open video streaming data by simulating the client scenarios
and increasing the cache capacity. We compared our proposed
cache policy with LRU and LFU under two scenarios of
streaming workload at different cache sizes with multiple
users. The cache size capacity varies as a proportion of the
total video segment data in the system in percentage. First, we
experimented with normal workload that the clients requested
the video files with fair distribution but accessed them at
different times. Second, we experimented with the workload
following the popularity distribution [19,20]. The video
workload distribution depends on the user behaviors. We
applied a real workload following the Zipf-like distribution, a
small group of video files, each had a high frequency request
from the clients and the rest of video files had a lower
frequency. The results are shown in Figure. 5. The hit rates of
our proposed policy and LRU were similar because the clients
generally requested videos starting from the first segments
along to the last video segment. The requests were sequenced
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usually in a time order. The first segment is the first item to be
fetched from the backend storage and to be pushed into the
cache. It would stay in the cache for the longest time.
Moreover, it has the most attenuated popularity, so that it will
be the first candidate to be evicted in both our proposed policy
and LRU according to the sequence of requests and access
time. In LFU, the hit rate was lower because the accumulated
frequency does not attenuate when the time passed by, and the
items with a high frequency still keeps their frequency high,
although the users do not request the items anymore.

In the other testing scenario, we have investigated whether
the attenuated popularity affects the cache performance,
applying a Zipf-like distribution workload and compared the
results between our proposed policy and the LRU policy as
shown in Figure. 6. The hit rates of both policies, our proposed
policy and the LRU, started at the same level. When the cache
capacity was increased to 15% of the data size, the
performances began to differ. At the cache capacity of 20%,
the hit rate of our proposed policy was higher than that of the
LRU. Especially, at the 26% cache capacity, our proposed
policy got the hit rate up to 0.8, while LRU got 0.62. The hit
rate of our proposed policy was more than LRU. When
applying more than 35% of cache capacity, the performance
of both policies became equal again as with a large size of
cache capacity, the cache can sufficiently hold data or video
segments to fulfill the workload, no matter which policy is
used.

According to MPEG-DASH, dynamic adaptive streaming,
the clients will request the manifest [4] file from the server.
The client can change the video quality any time, applying the
client’s adaption algorithm, quality adaption algorithm
[10,24], to seek for a suitable QoE. This leads to cache misses
and bitrate oscillation. We can avoid the problems by
enhancing the cache node with bitrate classification and
storing the video segments of different qualities at different
cache locations to provide the workload- aware and adaptive
caching policy to handle the dynamically adaptive quality
request workload.

V. CONCLUSIONS

In this paper, we have proposed a popularity-based
caching policy along with our cache handler algorithm and
popularity attenuation to be applied to the Dynamic Adaptive
Streaming over HTTP which handles byte range video
streaming requests. We found that the popularity-based
caching policy and popularity attenuation can enhance the
performance of the streaming cache. We have investigated the
streaming workload by comparing our proposed cache policy
with traditional policies, the classical LRU and LFU. For the
sequential request, our caching policy performed like the
powerful classical LRU policy and outperformed LFU policy.
In the Zipf-like distribution workload, which emphasizes the
popularity behaviors in the streaming scenario, our proposed
method outperformed the LRU policy, by populating the
popularity items and increasing the hit rate compared to the
LRU policy when the cache percentage was in between 15%
- 35%.
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