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Improved compression and classification
of video files using machine learning
technology

Abstract:

Compressing and classifying video is a necessary measure to
reduce the data within the video. Researchers relied on different
methods to convert large-sized video files into smaller video files,
but they faced some problems in terms of affecting image quality
and bit rate, and thus decompression leads to loss of information
and inability. Real-time compression is achieved because there is
not enough database set available. In this research, a new technique
based on a dense convolutional neural network with a three-
dimensional filter is proposed to implement folding operations for
monitoring and prediction respectively, so that the kernel is able to
slide in three directions (width, frame height, and time) and
implement real-time reduction and classification. Training this
network using the University of Central Florida (UCF101) database
set, which contains various types of video in terms of size and
resolution. The performance of this technique was tested through
the accuracy coefficient, the loss coefficient, and the confusion
matrix for various types of test samples from the UCF101 database
set.

Keywords: video compression, video classification, video
downsampling, accuracy coefficient, loss coefficient, confusion
matrix.
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: Feature Maps
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= [ 8N-RelU-Conv |
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T
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Figure 3. Architecture of five-layer densely connected convolution networks.
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3D convolution

Kernel: 3x3x 3
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a2 d10] (ResNet) Gaaall alaill zigai o =yl zigaill adiny 3-4
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ol ehals e L Adee el) o8 ABS (S maens ale] w5 Al
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fele miiall zaseill Caupdi §yainds 4 Aalall ) lail) 23l sy
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Epoch 1/50

38/38 | ===============] - 67s 2s/step
loss: 2.69 - accuracy: 0.093 - wval loss: 2.40
val accuracy: 0.10

Epoch 2/50

38/38 | ===============] - 60s 2s/step -
loss: 2.28 - accuracy: 0.1600 - wval loss: 2.38
val accuracy: 0.14

Epoch 3/50

Epoch 49/50

38/38 [==============================] - 5935 2s/step
loss: 0.54 - accuracy: 0.8167 - wval loss: 1.02
val accuracy: 0.63

Epoch 50/50

38/38 [==============================] - 5935 2s/step -
loss: 0.48 - accuracy: 0.8533 - wval loss: 1.07
val accuracy: 0.64

9 WAVELET 5 DCT  ciluaj sl aladialy qupail) dgles 4jlaa 2-5

cpall @bl (loss ) 3)luall ads (accuracy ) 4da a8 luas UCF101

e daayyld JS pladiul die

Truepgsitive + TTUuepegative

Accuracy =
Truepgsitive + TrUepegative T Fﬂ!sepusiﬁm + Fﬂ!senegmiv&

(1)
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sl s pble S ge@ ) (accuracy)iddl gl i
fob LS [12] 483 Gl (S 2 8kIAY S daaial)

Lo il asl) aa leiylag Augsal) adll ) (l0SS) 8jlual) mili i
Hleall o V) aball 8 asdiid) sleal) Jalae e 4000 483 Jus
P il

1 . -
J:-,-, = — i — yil© (2)
= > (5 —w)

=1
LA:;M\} Jad ) sl y; }w\w\g“Nyi cg\.iv_}a..al\a&g

«lilyl loss 5 accuracy o (1) Atall Asially (1) Jsaad) oo 1-2-5

i) a0 g8 dspana (B cap il il §)ludlly A 4 ey (1) Jsaad)

DCT 4
Traning Loss Accuracy
ApplyEyeMakeup 2.52 0.09
Archery 2.5 0.13
Basketball 1.14 0.62
BenchPress 1.19 0.63
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2.5

15

0.5

value of precisionandrecall

Trainig the dataset on DCT algorithme

2

video from UCF101 dataset

3

DC T sl cilill) selsh de gana 3 eyl il 5ylually Zal) wd G (1) Sl imiall

Loss 5 Accuracy ad (2) Sl sy (2)dsxsdl gaw - 2-2-5

& wavelet 4w))lin alaaiul Gllall aeld desena 4 pull bl

UL el de gana

FE i) ao1gB Aepana (B up ) iUl 8Ludlly 2B o cpy (2) Jsaa)

wavelet
Traning Loss Accuracy
ApplyEyeMakeup 2.42 0.079
Archery 2.4 0.119
Basketball 1.04 0.609
BenchPress 1.09 0.619
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Trainig the dataset on WAVELLET algorithme

r
wn w

N~

[N

value of precision and recall
o =
w n

o

2

3 4

video from UCF101 dataset

Gl )b de sana (8 Cupyail) bl 3)laally 8 ad oy (2) Sl i)

waveletiw; il

Gl il slally Bl 8 (3) Sl Jsially (3)dsaad) cuw 3-2-5

- GAN 4a))lsa alaatinly clilyl) aeldd de gana A

Clibal) so 168 Ao gara (A cupail) Clibd 3)ludlly 484l ad Cuw (3) Jgaad)

GAN 4
Traning Loss Accuracy
ApplyEyeMakeup 2.55 0.09
Archery 2.53 0.13
Basketball 1.17 0.62
BenchPress 1.22 0.63
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Trainig the dataset on GAN algorithme

I
n w

]

-

value of precision and recall
o =
wn w

o

1 2 3 4
video from UCF101 dataset

GANiL) jlsal cililal) ae )@ de gane 8 capyaill lilad 3)ludlly 48al) 2 cpn (3) Sl siall

O UCF101 cblad) ac ) e sana A sl zdgaill aladiule 4-2-5
Ao gana (b sl ULl 3l 28al) o8 (4) Sl il (4) sl
Ll ac )68

i) 0 gh Asgana B cap il clild 5jludlly 4841 ad oy (4) Jsaad)

Traning Loss Accuracy
ApplyEyeMakeup 2.4 0.1
Archery 2.38 0.14
Basketball 1.02 0.63
BenchPress 1.07 0.64
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Trainig the dataset on Propoded algorithme
_ 3
‘©
(o)
@25
2
o 2
c
o
2 15
o
g
a 1
G
g 05
E
0
1 2 3 4
video from UCF101 dataset

Al 73 paill Ll el Ao sana (8 cappll il 8Ludlly BBl Cpan (4) Slal) ginial

9 loss dus g g\:bq)_)b; e @w\ .La...n)ld\ lua 2e—5-2-5

(3) Sl Ssialls(5) Jsaall A e sa LS Accuracy
loss cua (e cuppail) Alaad daadiial) ciliaj lsdll luad) augiall (5) Jgaad)

Accuracy
doadSwad!l Aoyl gVl Loss Accuracy
S
DCT 1.84 0.37
Wavelet 1.74 0.35
GAN 1.86 0.36
Proposed 1.71 0.38
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Comparison between loss and Accuracy for the
alghorithme

2.2
=
(=)
©
S5 17 e ———
(=)
(=)
<L
= 1.2
=
©
a
S 0.7
—
o
z 0.2
© 1 2 3 q
=

video from UCF101 dataset

Accuracy ;10ss cua (e capill dleal Leadiiosdl) ooy lsall slall Jassiall (5) il
relaleal) Glua oty Aaddiioal) el lsddly zigedl) JLE3) -6
doagall Glial) 2o o duuall g0 Recall  slesin) e <3 Jolao—
Timsall liall JlaaYl aaad Y Amge el meas IS5 dinad
Aglagy) Gliall Glis) e~ dgaill )08 Recall J) dad 23 Asssall
pAal D 38, [12] dulay) ST clie GLES) 5 aied <y LS
Recall = True Positive/True Positive + False Negative
- TP /TP + FN (3)
(s Aalay)) musaa G Adiadl) duagall Gl A a5 Precision—
(e s 5l omaa S ¢lsn) Adieadll Aplad)) clinll Il saed)
Slo S8 Zasaill Gt 8 V) Al 3l Aigise el b A8 2elis
A Al ety [11] syl 4
Precision = True Positive/True Positive + False Positive

= TP/TP+FP -(4)
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» Recall slexiny) yie Sl Jalaay Precision calisll 48y Jalaa iiay
LY Al s Ll e oyl eadisd) ¢ 18V Gulie
i Jalaa s 3 [12] [11]aalal) 3 25 gal) Cilallaaall e slaieYh
s e Recall clenn) vie Sl andi Joleay Precision «aisl) 4as
e WS Jusyl)
e e S Al die zisall L Chiay A @bl s R8s TP
Al L
e dmse Ao nia e JSI el Lgd Ciay Al Gl e 13S AW FN
ol el
o Alls Ao e e IS0 Z3sall el Caiay (AN Gl 2xe 1AL Al FP
Al L
el o mama S0 Alls Ao zisall g Caiiay Al Clyall a0 s ol TN
Ll

& ol Zisall (GAN s WAVELET 5 DCT  zasaill jlidl 23 1-6
A UCF101 <lilyl) aelgd de sann (e i) Cilagnid Jlegoogle colab
Glilall acld degana (LAl deganal Recall 5 Precisionclea
.UCF101
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Precision -6
{'ApplyEyeMakeup': 0.42
'ApplyLipstick’: 1.0,
'Archery': 1.0,
'BabyCrawling': 0.56
'BalanceBeam': 0.5,
'BandMarching': 0.66
'BaseballPitch': 0.9,
'Basketball’: 0.83
'BasketballDunk': 0.88
'BenchPress': 1.0}
Recall
{'ApplyEyeMakeup': 0.9,
'ApplyLipstick': 0.3,
'Archery': 0.6,
'BabyCrawling': 0.9,
'BalanceBeam': 0.5,
'BandMarching': 0.8,
'BaseballPitch': 0.9,
'Basketball'’: 0.5,
'BasketballDunk': 0.8,

'BenchPress': 0.7}
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<l Recall 5 Precision aé (6) Sl Jsialls (6) Jsaall uw — 1-1-6
. DCT duajylsa alasinly cWlilul) ae)sd de gene 5 LAY

(b degana & LAY cilibul Recall g Precision Jalaa gilii (6 ) Jgaad)

DCT e lsiy clibusd)

Video from UCF101 Precision Recall
ApplyEyeMakeup 0.3 0.78
Archery 0.63 0.48
Basketball 0.73 0.38
BenchPress 0.83 0.58

testing the dataset on DCT algorithme

o

e oo Q0
o N o b

o
IS

©
o

value of precision and recall
[=]
w

a
o
o

2 3
video from UCF101 dataset

- DCT aladinly culibul) ae ) degana 4 liaY) clilyl Recall 5 Precision sl (6) bl sl
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bl Recall 5 Precision aé (7) Al Asidls (7) Jsaadl e 2-1-6

Wavelet 4 )lia aladiuly Gllall ae @ de gana & HLoAY)

clibul) o168 de gara & LAY clibyl Recall g Precision Jalaa gilii ((7) Jgaad)

Waveletd ) )iy
Video from UCF101 Precision Recall
ApplyEyeMakeup 0.32 0.8
Archery 0.65 0.5
Basketball 0.75 0.4
BenchPress 0.85 0.6

testing the dataset on wavelet algorithme

09

038 /

07
06 7 /

0.5
0.4
03

0.2
0.1

value of precision and recall

1 2 3 4
video from UCF101 dataset

Wavelet alasiuly byl aelsd de sana A LEAY) il Recall 5 Precision asl (7) (Slal) sl
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<l Recall 5 Precision o (8) Sl asidls (8) Jsasdl ur3-1-6

(GAN e lsa alasinly Gyl 2o degana b LERY)

clibul) o168 Ao gara & LAY clibyl Recall g Precision Jalaa gilii (8 ) Jgaad)

GANZl6as
Video from UCF101 Precision Recall
ApplyEyeMakeup 0.27 0.75
Archery 0.6 0.45
Basketball 0.7 0.35
BenchPress 0.8 0.55

testing the dataset on GAN algorithme
0.9

0.8
0.7
0.6
0.5
0.4
0.3

0.2
0.1

value of precision and recall

1 2 3 4
video from UCF101 dataset

GAN alasinly bl ae ) de gana & LEaY) @l Recall s Precision aadl (8) slall siall
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@il Recall 5 Precision ad (9) bl Jisidly (9) Jsaall e 4-1-6

el gz dsall alasinly cililal) el degana 8 LESY)

e|gh dsgara B LEAY) clilyl Recall g Precision Jalaa guilii (9 ) Jgaad)

Z8al) 7 3galll aladialy culibal)

Video from UCF101 Precision Recall
ApplyEyeMakeup 0.42 0.9
Archery 0.75 0.6
Basketball 0.85 0.5
BenchPress 0.95 0.7

testing the dataset on Propoded algorithme

: /
0.8

0.7

0.6

0.5 /

0.4

0.3
0.2
0.1

value of precision and recall

1 2 3 1
video from UCF101 dataset

zasalll slaaiuly bkl seld de gana A LEAY) @bl Recall 5 Precision sl (9) Alud) sl
S\
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5 Precision Cua (pe Ay ylsd (e IS Sluad) baugiall Glua die— 5-1-6

Recall 3 Precision cua ¢ 4t )lsd (e J9 luad) hugiall Glua . (10) Jgaadl

(10) Jsaall & e 98 LS Recall

Lousiwa !l da o)yl gl | Precision | Recall
o by
DCT 0.62 0.55
Wavelet 0.64 0.57
GAN 0.59 0.52
proposed 0.74 0.67

Comparison between precision and recall for the
alghorithme

value of precision and recall

video frozm UCF101 dafj’aset

4

Recall 5 Precision cus (4 4ua))lsa (e I obual) Jangiall ibia .(10) Snidl)

A giall duay lsal) oot i Rerdiual) Clabaa b Gl A Jaaal) e

leaj lgdd) Accuracy$% | Precision% | Recall%
FURECIA
DCT 4wy,lsa 37 62 55
Wavelet iw)))sa 35 64 57
GAN ) )lsa 36 59 52
da yi8al) dua),leald) 38 74 67
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sl

o P60 Ay AagEa)l Zaa) il aladiuly LOSS b st o3
DCT 4 ge 4)lally

%35 daniy da il 4 lsall aladiuly Accuracy dalee et o WS
DCT 48 pe 43laall

L)aal %24y dagiia) duahyleall alasinly LOSS Ualee Gusd — .
Wavelet 4,16 as

%37 dauiy dagisall 4y lsdll aladiuly Accuracy Jalas sl asig .
Wavelet 456 aa 43;lially

o A)aally % 8 Aausiy Anjiial) Lpaj lsal) Hazinly LOSS Jalas i
.GAN i

)Ll %364 da il due) lal) alasiuly Accuracy Jalee (i .
-GAN 48 xs

Yo 16 Aoy dajial due,lall alaanuly Precision Jalae (puad .
DCT 4 ga 43)laally

4l %12 Aoy s gisal) Ay lsal) aladiuly Recall Jalaa s aas
DCT 4 pa

% 13 daw dajiall d)lall aladiuly Precision Jalae (st — .

- Waveleti i aa 43,k

%10 Aandy Aagdall dae) lall alaaiuly Recall Jalae s 225,10

Wavelet 2 aa 43)lally

% 203 dagidl dwlall alaasuly Precision Jalee (a1

(GAN i aa 43laally

15 % A dayidl du)lsdll alaasul Recall Jalae cpuad aai12

(GAN i aa 435ally

33



A alail) 485 a)adiuly gaadl) cilile Ciiiialg habia Caead

saalml)

[1] Valentim,J. Nunes , P. Pereira,F. 2002 , Evaluating
MPEG-4 video decoding complexity for an alternative video

complexity verifier model. IEEE Transactions on Circuits and

Systems for Video Technology .VVolume. 12. Issue. 11

[2] KAVITHA,S. 2016, A Survey on Lossless and Lossy Data
Compression _Methods. International Journal of Computer
Science & Engineering Technology (IJCSET). Vol. 7. No. 03.

[3] Marpe.D and Thomas Wiegand.2006, The H.264/MPEG4

Advanced Video Coding Standard and its Applications.

IEEE Communications Magazine. Volume: 44, Issue: 8.
Page(s): 134 - 143.

[4] Pali.V, Nandyal.S,2022. Video Compression Using H.265

.2018,(HEVC-Main Profile). International Journal of Applied

Engineering Research, ISSN 0973-4562 Volume 17, Number 4 ,
pp. 427-435.

[S] R” er’a’bek,M. Hanhart,P. Korshunov.P and Touradj
Ebrahimi.2015. Quality Evaluation of HEVC and VP9 Video

Compression in Real-Time Applications. IEEE
Communications Magazine. 978-1-4799-8958-4/15.

[6] Kaiming .H, Zhang. X; Ren. S and Jian Sun. 2016, Deep

Residual Learning for Image Recognition. CVPR IEEE
Xplor Conference on Computer Vision and Pattern Recognition.
p. 770778.

34



oAkl AL 2023 ale 19 2wl 45 alaadl o) dadly dlas

[7] Todt .E., Krinski. B. 2019, Convolutional Neural Network

- CNNVRI Group -Vision Robotic and Image. Universidade

Federal do Parana.Federal University of Parana. DOI
10.1109/ICDIS.2018.00043.

[8] Khah .S., Marteau. P.and Nicolas B echet ,2018. Intrusion

detection in network systems through hybrid supervised and
unsupervised machine learning process: a case study on the

ISCX dataset. IEEE International Conference on Data
Intelligence and Security. DOI 10.1109/ICDIS..00043.

[9] Sunkara .J, Navaneethasagari.E, Pradeep.D, Chaithanya.E,

Pavani.D andSai Sudheer 2012. A New Video Compression
Method using DCT/DWT and SPIHT based on Accordion

Representation. Image Graphics and Signal Processing. DOI:
10.5815/ijigsp.2012.04.04.

[10] Liang.J,2020. Image classification based on RESNET.

Journal of Physics Conference Series 1634(1):012110
DOI:10.1088/1742-6596/1634/1/012110.

[11] Tsai . V, 2006. A Comparative Study on Shadow
Compensation_of Color_Aerial Images in_Invariant Color
Models. IEEE TRANSACTIONS ON GEOSCIENCE AND
REMOTE SENSING, VOL. 44, NO. 6.

[12] Chung K L, Lin Y.R and Huang Y.H, 2009. Efficient

Shadow Detection of Color Aerial Images Based on
Successive Thresholding Scheme .IEEE TRANSACTIONS

35



A alail) 485 a)adiuly gaadl) cilile Ciiiialg habia Caead

ON GEOSCIENCE AND REMOTE SENSING, VOL. 47, NO.
2.

[13] Bharath K, Padmajadevi G, 2013. Hybrid Compression
Using DWT-DCT and Huffman Encoding Techniques for
Biomedical Image and Video Applications. IJCSMC, Vol. 2,
Issue. 5, May.

[14] Yang R, Timofte R and Luc Van Gool, 2022. Perceptual
Learned Video Compression with Recurrent Conditional
GAN. [JCAI .2109.03082.

[15] Gunanandhin S, Kalamani M, 2022 Wavelet based Video
Compression _ techniques  for _ Industrial __monitoring
applications.  Journal of  Physics, doi:10.1088/1742-
6596/2272/1/012019.

36



SAEQUR I 2023 ale 19 amll 45 alaadl o) dadly dlas

dlgaag Juuuoll yaiiinill Slioyylod daulys
o3all dasntio dyiladll sl il g4 guosdimoll
sile gonell dssstigg

Jald Ll L3 sl
Lia gl giSilly aglall Lualil) Ay pal) daalad) — Ailaglaall Auigl) 14408

uadlal)
oselall Joa) eyl colilbiie 4l gad G3S e g0 daeliall L) cil€ad canl
DAl dgns s OlSe (gl s oy gl (8 Jlal) et (S Y s ¢ 56
ool
Gaill iy Llelss lily ysye 3a i Jal (o Leliall L) dadai] Joas
e AEal 3ae e e lea ¢ aiall daatia o led) alas lde] e (gl
Vsl A i s ddgiaa pasiul ¢ Yl saaly dale s Jlu))
Jsal)l dlw) Sy Wil cdliay JS) bl Ji Jame 30l () 5350 L gl
Gl JluyY) aamie JLaiVl many Lae Udhaa Alpaie llie ) cdgl Ll
a Loy Aadie ain A 2Bl gangll BUail ahaaind salely many 4l Cuila
Jals e Bliall ce pasiedl gaagill Uaill e 53l LN gan Lee ¢ 4
cOeddiall damia (1addie
Ol Aeatiall (Aejall JS) Guaall il Gl ylsd Gndl 138 & Gy
Gan Cpadiiosall Agaa Apanl (ayn LS ¢ L (pling e i) aiall aasia ol
gl HUay!

37




pall Basia duiliadl) AU A Gaadiiciall A gaa g (Gaesall Al cilia ) 6 Al )2
Gile ganal) Badeiag

Studying the Recoding Algorithm and
User Scheduling in Multibeam
Multigroup Satellite Network

Anstract

SATELLITE communications will play a central role towards
fulfilling next generation 5G communication requirements¢ As a
matter of fact, anytime-anywhere connectivity cannot be
conceived without the presence of the satellite segment.
In order to deliver broadband interactive data traffic, satellite
payloads are currently implementing a multibeam radiation
pattern. The use of a multibeam architecture brings several
advantages in front of a single global beam transmission [3]. First,
since an array fed reflector is employed, the antenna gain to noise
ratio can be increased leading to high gain of each beam return
link achievable throughput. Second, different symbols can be
simultaneously sent to geographically separated areas, allowing a
spatially multiplexed communication.

In this paper, we study the pre-coding algorithms (beamforming)
used to secure a multi-beam system, and compare them, as well as
the importance of scheduling users within the same framework.
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A study of the effect of plowing depth and
forward speed on some investment
Indicators of the front wheel drive

Massey Ferguson 375 tractor

Eng:Ghenwa ali hussen

Abstract

A field experiment was conducted in an agricultural field in Yamour
region of Tartous governorate to calculate the fuel consumption,
productivity and slippage of a tillage unit (Massey Ferguson 375
tractor + disc plow) in clay soil. The random plots design was used,
where the main panels represented plowing depths with two levels
(15.25) [cm], and the secondary panels represented the forward
speed of the tractor with three levels (5.71-3.82-2.66) [km/h] with
three replications, and the results were analyzed statistically. And it
showed the following: The depth [(15) cm] was superior compared
to the depth (25) [cm]. Dunum / hour [with the lowest fuel
consumption [(16.4) liters / hectare], and the overlap between the

depth [(15) cm] and the speed [(2.66) km / h] achieved the lowest

(slip value. (6.01%

Keywords: fuel consumption, plowing depths and speeds,
slippage, productivit.

> master- Agricultural Mechanization -Faculty of Technical
Engineering
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The Problematic History of the Null Value
in Java: Drawbacks of Fixing Approaches
Till Now

Prof. Dr. Kamal AlSalloum*

Eng. Nour Qarqamaz**

Abstract
Java suffers from the null pointer exception, that’s because
the null value is one of the most controversial concepts in
programming, even though it was created to help configure
new unfamiliar values, it turned out to be costly in
maintenance. Many large programming teams put their
efforts to fix the null problems, because careless null usage
causes null pointer exception which then causes the software
to crash. The null value has been a sensitive topic till this day,
we showcase the ways to fix it in java, and the reasons why
these ways are incapable of fixing it radically.

Key Words: Null, Annotations, Null Checks, Catch Stack,
Legacy Code, Documentation, Bug Fix Patterns, Nullness.

*Full Professor, Department of Software Engineering and Information
Systems, Faculty of Informatics Engineering, Al Baath University, Homs, Syria.
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A study of the effect of selected variables
(rotation speed of the compost crushing
paddle - blade shape) on the performance
of the organic fertilizer spreaders

’Eng:Ghenwa ali hussen

Abstract

The research was conducted to find out the properties of the selected
variables (the rotation speed of the pulverizing paddle - the shape of
the blade) and their impact on the operation of the compost spreader
in terms of pulverizing quality and fuel consumption. 180-215-225
revolutions/min), where the results showed that the V-shaped blades
(serrated) achieved the lowest pulverization quality and the highest
average fuel consumption with the increase in the front speed of the
rotor compared to the remaining three blades, which achieved the
best pulverization quality when the letter-shaped blades J followed
by C, then L, and the lowest average fuel consumption was at the
blades in the shape of the letter C, then J, and then L, respectively.

Keywords: Compost paddle blades - manure spreader- shredding quality-
fuel consumption

> master- Agricultural Mechanization -Faculty of Technical
Engineering
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Small Files Problem Handling In Hadoop

Abstract

The Distributed Hadoop File System (HDFS) is an open source
implementation of Apache dedicated to storing large files, but
when you need to store a large number of small files, HDFS faces
some problems as the files are all managed in HDFS by a single
node called Master (NameNode), and DataNodes that deal with
the metadata of a large number of nodes are called Slaves. The
NameNode stores all metadata in its RAM. Therefore, when
dealing with a large number of small files, since each small file
individually consumes a block, this leads to an increase in the
memory requirements of the NameNode, and the NameNode often
becomes a bottleneck for HDFS. Because it may run out of
memory.

In this study, the problem of small files in Hadoop was addressed
by optimizing HPF (Hadoop Perfect File), a new indexing—based
archiving system for better performance, is improved by utilizing
the client node's RAM for caching and prefetching of small files
instead of always relying on disks to read, and an algorithm was
proposed to keep the recently requested files in the client's
memory, which reduced file access time and improved

performance.

KEYWORDS:Small Files, HPF, HDFS, prefetch, Distributed

Systems .
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e Processor : Intel(R) Core(TM) i5-8250U CPU @ 1.60GHz
1.80 GHz
e Operating System: Windows10 Pro
e Memory: 20GB DDR4, 2400MHz.
e Graphic: AMD Radeon™ R5 M33() , with 2GB, VRAM.
e Storage: HDD 1TB + SSD Hard Drive 240 GB.
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ALl feail) d5my lSe (o Hane Cilashe Laily o) 538a) (o) Cuny dela
. g8inl]

chla) L bl sxie Jufi g hsall cogals cilile oUail galal) Juaiall il o
auY) Bde Capat Cuay Bl Hde S Al saie ) (heartbeat)ldl chliay
sdic (e 3L gl A die GE Al 1Y) L 0SS e @l die
8 Iy i 8 bl sdie o Qi aulsaie Gl (3B yde ey Ul
(AY) bl sie e sasiad) bl saie JiS (e AL Gl ¢ L)
Ag L clul .8

Gl 385 Al sas (HAR) U asis 3401 #1585 ([8] déad) 48,500 4
JIL12013[ (-har) aals caps)l Cile 8 5 pnall il aans

4l apeas cule] Al (New Hadoop Archive (NHAR) da siiall 4301 aus
HAR 3 Cugid) o) Lupgally 45)lie aals (s5ime Culd duygd aldicly dugdll
Claslaall 038 233555 A ygdll Cilosleal apbali Joam o Lk daitall 48l o8 Cam
Sl AL b 3 5y L Cald Jsaaglly cdpeall ilile e

pul (e bl i (Bulat =36 8 HashCode cus HashCode (Mod) M
@A) el Cale Q) s LW s zua Oy Apedll Clile 22 s My aldl)
i) (3Uai ppes i 3 elld ) Adla) L) 13 Daalall Egea gl calill) (el
Cale ol sale) (0 liise dsage Candyl lile ) sapa cilile dalialy = Lawl
Pl Giglad BB ey 13ay yas ol

saal) calala) dad i -1

Loyt Slila g =2

ol part cale Jas -3

oL ) a5 e pmpe il clile ) spsal) lilal) e LIS il o)
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sl dgiiasl Ll cpiadl sRIAN oDl salys part —* clile e LI
\HDFS i aaay part JS muad part —* Glis gas 2y A culalal)

le oLy MapReduce duwe)yla laasic NHAR 5 HAR (Y )l
& Ayliadly HAR/NHAR & 4liia i) Ll cdy ol «HAR/NHAR
& Anpedl) Laplial ) el aagg 3)SIA e aiall @l NHAR (1 (HAR
ci HAR b dupe cpile (e Yoy dupgd lile dag e gt il NHAR
sl 568 Cpumy o el 13gd (S Ayl 538all ) Adla) 26K 12 e
G £85.47 ) Jaai Aty HAR e (35 i S IS0 3 paal) chlilall
caaly (sgia ) Ayl e salaic)

ceabill Jslaa o 3l s el 5 o[2] Afadl 38,50 A L

Sl il s (-l sha256 .laaiuly Hadoop Archive Plus (HAR)
b Aunygdlly Ajlie aals (s5ine I3 dujgd HARF axiiy ¢l HAR
foasill Ay A sall ol 5l HARY asast 55 (HAR b (i)
allall oadl 3aaly NameNode saie aladin) (e Ju dua daballl @libull
.NameNode dic (0 naall HAR+ aadiny cduiia )

=l s HashCode cua HashCode (Mod) M sa axaiadl dLladl &l
&0 e b NameNode e ae g0 My Galdl anl e jhail] 4l Gplas
sade ) 5pdle ladll Je Jaeall 2cliy 13a. NameNode sxic o3) s dbladll
<13 8 kil Jglaa e ggind S se bl ol 8 4y5lhall NameNode
dsasll Cds e dly ey Calall dadll ddiagl) Clilll e by Al
~aldll

5 e NameNode sasic S gt JlaeY) ae ealuilly dgisall (lasal
abil) Joan Laag «olaniivey QAT olls L paldll o J5¥) ikl Jglaa
AN A Sadly gl NameNode sie g

iS; saaly NameNode saic Jes (o Jliy HAR+ (o Gl i) ek
oo o Jadll A Jily 38 iy ausill LLE ST gl Jray a5
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.HAR
oadt Aailly Wl Jseagll ) Cun 00 HAR e € unt jelay HARY )
o O G 8 HAR (Sl il WS L 4lifie 568t i) oL
HAR of dags s SU Jolal Uy @yainy HAR (f 8 2l Codl (HARS
Mo eodaell it HAR+ a0 4 saa)y NameNode saie andiiy

Jaseadll il onasl NameNode
allai sag ([12] Auhall b )55aTs Dong Jlel e adiey Sia [4] casd) Jskiy,
& Lage hsd oy i af 4l 53 (EHDFS) gusall §5al) cagala cilile
Al s culilal) zad L) 5pmall Ll go HDFS Loy Jalaty ) 50 S (ppaans
Clilall (g de gane zad aly el 13a 8 i) 2 )Aduls Bud) Calally culalal)
bl iy clalad) sae Jl8l S aaly cale (A cJaeall ladaay LS cddayfyial)
Sl Tty Loyl 53kl gy Jadiat il SN dhea gl lillly colilall Lyias sl
Gl ) Jseasll Guped 401 ol Ay LS odah ol Calall dgiagl) cililyl
13 (gsing ALS JS Ay (B Guped pdas al G Qi) el alall (e dpa )l
z) sp Jade JSALSH o3a (e feda Jiey e ile JSU diae o Guedl)
ey ) ddla) LAESH (o coslhaall Calal) lygine zhatul 8 2y (Jsh —4aD)
Qlall Jeud) (e damy 138 LABSY 8 il i e Al saial) Lablas
Lpwd)l) saial) (e AESH (i 8 40 Symaal) Culilall Lgeagl bl Gasdl
Gl 4 clildl ) Jeasl Ba dreadl a85all Gpiaall 3815 8 Leipians
S IS8 Al saial) ) Alusall ULl dae (s Gacay 138 ceddl)

e ball Ayl o1 Cpas il
cedall Caldl) e s Cale Bel aadiall ayyy Ledie chlalall Ablie 4 Joad

Calall an) 4 2oy Al 308l Y il sy of ot e camy Cua
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costhdl jall Gl pise e Joanll piall Calal) anls ol
als J<I MapConstituent File auwi cldase 4 e 4yl 328l Jadlas
zedall Calall Aalaid) ALY A5 jseall Gl sl o Allie e ogind et
Jolially AN Aay & ) Gupedll 3 Jaad) s sl ald) gy 53
L ohal) Gl s ks el Calall

EHDFS & s 1A alasind oli s Al asn Leasil Al dfad) )0l 4l
aladinl 3 50030 sda mede cale JSI Constituent FileMap sy cass el
o Ak (Sayy Jlaall b Taase Gl EHDFS o diiay Ljyyds oSy 5,510
e dglaial) ALY L8y Jaging ¥ 4l LS Lapiall chlalall (e dlsdie de gena
Kars Niia 568 o dall ey 130y s Als dis0 258 LS Gl ol
calall ol e alaeY) 90 gedall Gl Jgeall

6 EHDFS (8 ysua cile 100000 3 dpailly il ) dpatl) bl s
Gy (maidty /82 Loty LUSH iy Juliy 716 Aty 5,803 aladin) Q6 e
5o liS (s S5 . L) HDFS o 45l (o) alall ) 728 oy 3¢ )
el dssaslly spmall Glill o S 30 a5

el A o adiey symeall lild) dalled Lol cangdl [9] duhall Ll
Gl lile ol agiie Jo Gl Jueas J8 L[12] [4] ouhall e alae YL
Cim diallaey dhuygd L hora Gl IS 13 cCald) aan Gl A cpsall
all Galall (aaadly Aa)3Y1) dusyedl) Chloglae Jaind G dusyed Cale o L) A
s Jall cead) Caldll aaag asned bl sl Cald) aas Clus Jiyg
Capag HDFS cilily AS e yrual cil€ 1)) (HDFS iy ALK anay dagl)

Gy el Gilall @lisine ) 4sed Shal) ieal) Calal) cilgina AUl
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gedall Aunpedl) il cilygine ) gl duyedll Cale il gine

Caley Mol morall il siia 2y HDFS iy A8 (e T dagill culg 135
4531l HDFS Jue ) all] alyy (Alal€ culily AL amay ey Camy of )l
Gl iligine iy eain gade Auped Ciley Tuan laane lle Uil ¢y,
zedall Al Caldd atlogles (iS5 aal) edall Cilall 4mad Ayl el
~uaald)

AT £ 55all Cagala clile Al ) Calall Jl) 5y el

Slsie amd A Ayl 5352l Wl HDFS Jaee Juyy s Cile 3613 2ie Wl
O s HDFS Juee ) dliall cld calilall 1S Chlashaay dllaal) cubilad) saic
3 Gausall alad) AT Y L) g sl cigal) (38l Apnsl i ady aUaill 138
Lie HDFS UJiae vy 3yl ikl 36138 de o annd Jal (e Gsivadll
Al g lay) S asay dla Ay Sl sasa 5 (335 3,815 laa IS 1)
saie & Jilial) gesall Calall (e gatall nyedll Cale HDFS Jaae i Wl Jsaal
Cipe Gpb (e el duygdll Cile Fad Gilashes e Jsuanll 4y L culilyl)
e pall Caldl

e 4y g ¢ pall i) by aas e Jpeall Jeany el Jidail dag
aBsall Al 351 ) abasdy meddl Cildl (e jall Gl (g5iaa At
L) 3a8al

o 4y il 138 8 (HAR 5 HDFS ol 5)lae 4l dygyaill bl el
Ll B Lyl Ao s Gpuenny o 43€ars A1) 38l 3,SIA 3 )) g0 Dlgtins) 6 S puuny
cile et AN [3] dahall #1585 [12] 5 [8] Giishall (e 32l L G gialill L8

aaas Hadoop Perfect File (HPF) aw duedll o adiay aaa Caudyl
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bl ol (e o) iy dupedl) Slai . Sially lall Jpagll i3 2dliall
el ke e Lbeasl) Clilall CBlaw a5t oo Jgpee Js¥) el Al )
Gliky sade o duyed Cale JS ()80 & duss dale HDFS il (3as )
oe Aanlill daleay) ASal 48K Cuatl saaly HDFS A4S sl asy Jadg saal;
Lisy Loy LAdlide lly Mo jie aBS #5500 duyed Calal dlsdie adlpe oy Jatil
Loe dpgdll cile Jahy s Caldd dgiagl) clibal) Jaws adge B adaill 2
gsiny Al Al Gile e ddiasll Glldl ) apedly SSLall pasll Jis
bl e Canlly 5,800 b alesh dujedl) Gile Jaend o Yoy cilasladll e
Lslhall 2 ally daall Gllees 48l dallaall (o JI8) 43lé ¢ Gy 48 ddiasl
i ) il Jgagll 3o S

bl @lshad a)l HPF (ot Cale ¢ L) Gpanay

Liall dglee 340 Jueadl 5803 L)) alall ggine Jaead & rgell sshd]
daendl Slea e ssimall Ji iy & charall (S8 5 13 LZ4 de))lsa oty
Moy LU Glaglaall pen aiys Sl part=* ale ) aslay HDFS )
Aafl) ol anslys dgdasll Glilal) o sl Ll s Alls ccile JS (5
Ay (axadl — AaBY) - part L& — (file name hash) ldl auy 255l
Ay Glaal el ddee PLA_temporaryIndex e dujed calal 438l
&y HPF Cudf Gile ol JWaS) sie cigall call) ada iy Jidl) Alla b
Jaaiie part=* Cale e lgie JS Jery bannio il alafinly seeall 2

aals Bucket @lia sy aaa HPF Gt Gl ¢ Lis) xie @ Buckets oL .2
aian ) Bucket Jiay Laxiey (HDFS e awias vie dujed Gale Jiay) Lasd

Jlas) xie . Saalin (S5 Buckets s 30l awds 41 aladinl 2y (g guadl)
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ahi Al aladiuly Buckets e dugia gl bl S8l auyg oy el dalee
file name ) Caldl auY A35al) dad (e 5yaY) ALEN bl e 2laeVl passe
.Buckets _le )yine ) 2Lyl global depth i Al (hash

laa5 Bucket J<I (OPMPHF) bl audaii aili aladin 2y :agisill lais .3
4 S oA i Al Bdags Gleslal e (geing Yy Slsad o (geiag Y Ll
el L pedll Cila b L)) bl Dl

OPMPHF 5 dbasl) culilll el 46 25 ¢yal rdedll cale ) 456 .4
bl ULl e el Yl OPMPHF g Jilaall s jgdll Cile o

Ji el paa 4l Tupedl) cale Jaly dbiay @ilily Jas OS daa dal e 25
._names Cale ) i ana e 0585 of oS Y Al clalall ¢ Lo

dpgd clile e gging alae oo HPF Capd)f cale o Liny 4l 4l

HPF zawy «elld Je 338e ¢ aaly _names il part—* cilly index—*
i ) Cale o L) aay 3ykecall Gl (e ayhall ddlials Jaeall

1Sl llead) ST Gl ) bl JS 4S5 4S80 e bl JB ey
LS a5 Cus Lazy Persist dulw Luall HPF ey, il HDFS & sl
o JSE LSy a6 )ysa Al @lilull sa8a] el Jgeasll 3,815 ) i)
ol ) clladl LS sl e daend) Badagy 1385 Clall (il ) Galiie
Ll

LHF Jie (a9 el dadail e iy o il alatl) of Gyl aolial) gl
sysuall Gl Jpagll dejuw dia (0 LY HDFS 5 File-Map 5 HAR
iyl saall 3,805 Dlgindy Cald) o Lis) cidgg

Cpend Gl oo pala s pall lild) AG dallae o Gaadll 138 8 sl
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lall 4401 alassily HPF (Hadoop perfect file) dad)V) alas & bl 5l
AL bl el o) Cua L Jsaall die 3 pacall Ll cdgdl cpiaills Gud)
et 53030 Aunyedly madll Bl e Adea gl bl 8yl st e adiad il
Cagas 3) Canl 138 8 dapai 5y Cigms Lo 13y cJgumsll 36 liS laa e oyl
el Yo BLAY) ey iy Jemgl) e 55 e Janll

D Aaiiall (Gl qilad) 407 .9

ajipdl Clild) s Guaadl Qlall 41 28 part—* i jea Cile 30l 2ic
cdaeall 8BS Gana gials part=" (i Gaua oazy 33 gasally dae

& network—0.txt y multimedia—0.txt  palel) LUS) 43)a5l 230 8 Lidd

alal) 3¢ al Calla Ulsfy (HPF alasinly casgll e Part—*

ol e el s el o ey 1y if Jayill ddn 2 multimedia—0.txt
ia 2w S 58] 50 multimedia—0.txt Calall s hal (il b)) die s ccaliall
dieg cipall cpial) Al Juady I3 (e el caa Gl Gl ey Ve else
o i 1aag Ll else 3a dan a0 network—0.txt Cald) sl (alla Jl))
seli die D & A Gawall Glall 40 Joniy 38001 e aeli st Calal
(6) JSEl) 3 mumse sp LS 350 Jo¥ multimedia—0.txt call

Starting the archive files Access test...
-=HPF : Access Files

prefetching completed
the name is multimedia-@.txt
the content of the file is aviavi

Starting the archive files Access test...
->HPF : Access Files

....in else.....

the name is multimedia-0.txt

the content of the file is aviavi

the name is network-0.txt
the content of the file is tcpudp

Ghaal) alall 0T g il 1(6) S
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daiall Jlasiud)y A8lay) dwyld 1.9
Cpme 232y dgona Guuall Qlally Sdgall ianll Sileal Gaadall 381 ¢a o)

e A Gued) Clally sl opadl e 4sls gpsmeall Gl e
(Jaandl 8813 e e3al) 18 8 Leiias 2 sanall bl o adae V) 222l Jaasll
Aol 3 Dage Lsthaal) il e Jadlas Jlasidy 48] daa)lsd askss 5 <l

(7) Jsal s

ayladl

13) dga gl jaanr
atlins & 813l culs

asllbaadl o laladl
ki ]
daa jlamd]| uams Aaa jylgmdl pims
ol 35790 walall GlE 13 297 ga walall GlF 13
a5l B S1all 4
At ¥ ¥ ]

valall 38l oiy

gavga Lo o sl Aga jlgadl puins
calall Az sy dslull arlura s oI5 13]
alaall aliig witda B Flall o ak e

algill (po pand
v At

walall i i -
Jaslaall o8 agllaall wlall 5 o

amdpn Guini al

Ayl b amangy

wilils o 42ig M:Lf::if:dl wlils s 0I5 3]s
i el o el lall

sy Gl & e aailil azdles|
augllaall clilall bl e aygllaall oolila|

Bz Gl e gl

/ ailalll clalal

algill
Aayial) JlasaN)g ABLaY) 4 led Jas AT :(7) Jeid
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Jaanll 3813 ¢3a ana Jana 55 HPF Glasiuly cale (20) 4US &5 Cun djay Lud
Gl Ju) &5 Glile (5) G Gasall lally sl cpiaall Jileal (anaddl)
Agyaill dag (8) SN sy ilie (5) sl

Gae ala dlee daWy Cliall ajEll e network—2.ixt caldl) 3018 —1
craad) BSI3 8 Lgiass part (e (e By Cilile auY

Jadatig el lal) 30T Coss 5,8030) 0 multimedia—6.txt Caldll 5618 =2
Aol 8 Dase dysllaall il e dlsalaall 43l<s

@ Al bl Clall sl e multimedia—=5.txt aldl s )8 -3
cdaandl 3815 b agipiats part G e Jad (il Guse ala dilee 2ds K1)
Jasd alKa Juaedg 3SIA) e network—2.txt calall 3618 -4

BRI 4 Aol alals Qlall (il (pe Network—6.txt aldl seli =5
cJaeall BSI3 8 aniats part (uis (ye dais aaly Cilal Gaeall lall 407 dud

s o Guaddl Gilall cilles e o S Ga)lsal) a3gd ol aiall
Alailaal) o i 52aly Byl Gauwall Clally ag Aa) il Jiaet 5 Gl adgn
Dage Lsllall lilall i) cpianll e
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prefetching completed
the name is network-2.txt
the content of the file is tcp-2

[network-2.txt, multimedia-4.txt, network-4.txt, multimedia-6.txt, network-5.txt]
BPRPE | JE 1% - YORes

the name is multimedia-6.txt

the content of the file is mp3-6

prefetching completed
the name is multimedia-S5.txt
the content of the file is mp3-5

[multimedia-5.txt, multimedia-6.txt, network-2.txt, network-3.txt, multimedia-7.txt)
....in else.....

the name is network-2.txt

the content of the file is tcp-2

prefetching completed
the name is network-6.txt
the content of the file is tcp-6

[network-6.txt, network-2.txt, multimedia-S.txt, multimedia-6.txt, multimedia-3.txt)
Aaiial) JlatuNly ABLaY) daajled (gadad gilii 1(8) Jedd)

el AlgS B deaga cila Bp)d Gib AlEa 2.9
o coiall Algs B 5npe Cila el ol e WS Gausal) lal dlee 4nls
Ja 5 8y S 5 Guse S8 ity Ly oLall Adln) clile 355 pae
il ) Jes i Ll 5ol Gl lad) N - Ladl Gl e RIS o34
costlaall Gilall (Juss i Lelae Aagtiag 5l sy U 8ol g i 5 oal
network—3.txt alall 3¢))8 caaid network—3.txt alall 3058 (lla Jly) aie
Jandl 5513 3 lisse \giiasy network—1.txt, network—9.txt culilall 3¢ ),
Jommsl) im eiall iy b 53smsall Clilal) 5518, Gamall Cilall Ao JLS),
1(9) JSal A mage 4 WS gllaall network—=3.txt calall

Randon Access. ..
Starting the archive files Access test...
SHPF ¢ Access Files
prefetching conpleted
the name is network-3.txt
he nanes i
[network-3.txt, network-1.txt, network-9.txt, network-7.txt, network-2.txt, network-4.txt, network-5.txt, . network-6.txt, network-B.tat, network-.%xt]

Asnal) Gansal) sl 407 e 4335k 1(9) Je)
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:gidbliag it .10
A5l o e (5) Tie (50) 5 Ula (25) 5205 05 (2)5 (1) dohasl) e
el iAal) aladiul fyeag Cigall il
sie byraall UL Jpagl) (o) A 5aSl) guatll (11) 5 (10) JREY) elss
e se bl O 590 b Tase Aygllad) spmall hllall Cigall (Al aladi
caball sl e Be ) (g g pusl 351
- cila (25) (Rl Laa) Belf 0 2(1) Jsand)
1 2 3 4 5
4000 1783 989 555 321
a725 33563 3449 3300 3313
ke (50) (486 L) 31 a3 1(2) Jsaadl
1 2 3 4 5

7400 62 54 43 45
7200 6770 6400 6473 6622

write 50 files and read 50 files 5 times
with and without Ram storage
8000
7200
7000 \ __-"“*O-E——r-i-._._________ 6400 6473 B622—
7400 - — + v
6000
£ \
T sooo
H \
E
E 4000 \
3000 \
2000 \
1000
\53 54 43 a5
0 L L u
1 2 3 4 5
== ith Ram
Access process number

== ithout Ram

ke (50) 3ebE ) Lakaia :(10) Jei
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write 50 files and read 25 files 5 times
with and without Ram storage
8000
7000
6000
g
T 5000
E
: 4000
s 4000 3725
g ‘hv 3353 f“g 3300 3313
3000 M M -
\ 1783
2000
989
1000
321
o
1 } 2 3 a 5
==y ith Ram
e ithout Ram Access process number

.ila (25) 38 () abada 3(11) Jedl)

J<ss Gile (100) sshis HPF aasiuly e (50) 44 L il 4a0 8
JUAHL agield ot Cuny (4 lilall US G A il i) alaie
o 58I (e se bl Clye a3 Aadpy aay o(like 25 - Tike 25 - Ui 50) Al
Glally sl il lesd Gacdall Jueall 5813 g3al ddliae alaal Jal
S ALyl ¢(3) Jsaall b il Jsadis ¢ (ke 50 (lile 25 s Gnsal)
& Ly (4) Jsaadl 8 ol Jaads (A6 ) lilall Jpagl) dieil dulyo

toalla duy

Glalall fusall Clal) Alee (ha) lis (50 Jadd Glalll Jouasl) (o) cls =1

clile Cpana Aflan) Al LS ) lua (935 Ayl i)

Gl lall Alee ayy UL Jpeagll 303) JalSIl Gpatll () a2

(ks e dilan) mAll AUS a)s

sie Jgnasl) 03 s of e Gawall lall 0 el K 6 condl 2y
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O Sas 3 SIA 3 e JSG Lapas 2 N Gl e S S o)
G Gae S Leipas & ) Glld) e saliu) axe die Jgag)l ()
3,51

il lea) T giall Cils 55 e e Aypad JS Ldis

G0 o Adadidl Gl Gawall Glall ey Jlaals a4 (12) IS mag
gl Gl Jilasl Gasadall dueadl 3515 63a aaa 8ol e (il Jgeasl
BSIA e e )yall Cilpe ae 30L) s (Buwal) (aladlg

OB Gasall lal) ey Jlie¥) ey 339 a4l Ll (12) 88 maagy LS
oA Glea] paadall il 3S13 3 aaa 33k ae pallily Jgasll (a)
Clall Gajill o liase leda &5 Glild) e 0 Gl lally sl
BSIA G Lo i s Al il sxe el

caliile J& Cila (100) 3513 tic 3,SIM e Be)jil) e 230 1(3) Jgaal)

Ram Capacity 0 25 a0
MNMumber of hits i) 49 99

aliile JS&y Cila (100) (486 L) 3eLB ha) :(4) Jgaadl

Ram Capacity 0} 25 50
with prefetch time 14820 11700 8000
~without prefetch time 12640 6600 1000
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Access time with prefetch time and without prefetch
time forfiles

16000 O =

14000

12640 \
1 11700
12000 .\\ \
10000

\ \:oo
Access Timefms 8000 [

5600
o \
o \
2000

wﬂ[’

0 O
=gy ith prefetch time

== without prefetch time Ram Capacity

pliTie (S8 Cila (100) 5508 (sa) Jakaia :(12) Jai)

Jsanll b ) Jeaadiy Jlode IS8 ke (100) 5ebiy oal 23at 6 L &

(6) Jsaals (5)

G0 ol Anliial) Sl Gasdll sl Gy Jleals 4l (13) JS8 s,
ciisal oAl ilead Ganadd) Jieadl 5513 63a aaa 83l ge ailily Jseas)

B)SIA e e )yal) Chlya ae 30L) e (Buwal) (aladlg

Loaind Gusall lall (005 5LieY) Gny 3891 g adf Ll (13) JS1 sy WS
Jsasl 0wy A saly) Ladl [25-20-15-10] Ram Capacity iad (s
o S lall el e T Lgala 2 3 Gl sae Y capsaall culilall

BSIA e Lgie hd o Al ldlall axe

Alsde (8 dila (100) 3518 Lis 5,803 (e 3181 e 238 1(5) Jsaal

Ram Capacity
Number of hits

Ram Capacity

0 10 15 20 25 30 35 50
0 4 6 15 22 35 47 99

(Hgde J<i cila (100) (A8l L) 3518 a5 :(6) Joaad)
0 10 15 20 25 20 % 50

with prefetch time 14820 15528 15848 15717 15500 14260 13400 8217
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Access time with prefetch time and without prefetch
time for files
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Ram Capacity 0 5 10 15 20
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files
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