Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (43) No. (4) 2021

Rudiall Jese Ablua aladiuly GDFS (ilsl Luaj lsd b qugl) (EIS Sl QK
LAY 4LLEINGD

*Lalud) Glg) -
(2021 | 8 [27 A ,&ill g3 2021 /7 [ 12 g1ay) fh)

O uedle

Information  clesbeal) salaia) dadail 8l Guuat 8 Jled <8 aalis ) clisil) ol 0 5 G)
) Ol el aal ccudl) ASudy dalal)l K A g ccuddl (B ey Retrieval Systems
DA e lld 25 (Web-Based Information Systems (WIS) cusll e dailall cile slaal) dalaif dylaciad
Aaap)lAdl Jlagind 20 dee A Lein Lagd Calias Gl

Gy 8 (gAll5 Cold Pollution a3l & tlls Hot Pollution paludl (Rl &gl s 430 oda 8 G
Jlas A Lmajes daulad du))la i iy GDFS (Greedy Dual Frequency Size) iwjlsa Jec
I 8 Al (abed) o AVl Ll aseie Jlaal JIAEuY) i st DA e lldg el 5K
ey sl e3gd Jasu) i Jee ) Normalized Google Distance (NGD) audiall Je s dilua alasiuly
ASatll (BA e ¢ I gl i ) ool e pleall oda dae ) VA 4L asede i) of bl iy
G oabeY) sl s a8 Ll JlaiuY) ol Aaday ae deabusally (S 6 (mleY) oliy Juad)
ol L) jams (e Yoy (B 313 (e ()2 SU Hit Rate LlaY) duw (st il ¢ 51

cusll —Dual — Greedy — GDFS — (ilSll sl — cilasheall saleiad alas — cagll (1S 1 4palidal) cilalsl)
il Jese dile — VA

Email: ihab.aldibaja@manara.edu.sy. 4 sw — 483U —§,lial) deals — Aslaglaal) acd — daaigl) 408 — (upta *

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
439



Tishreen University Journal. Eng. Sciences Series € 2021 (4) 2aall (43) alaall Zavigl) aglall . 050 dasla dlae

Reducing Cache Pollution in GDFS Cache Algorithm Using
Normalized Google Distance (NGD) for Semantic Similarity

Dr. Ihab Aldibaja*:

(Received 12 /7/2021. Accepted 27 /8/2021)

O ABSTRACT 0O

Cache is considered as one of techniques that effectively contributes in enhancing
performance of information retrieval systems. Web cache which is the cache technology
specified for web is one of the tools for enhancing response time in web-bases information
systems (WIS). That’s can be done by algorithms which varying in its replacement
function. We study in this paper how to reduce hot cache pollution and cold cache
pollution which may affects GDFS (Greedy Dual Frequency Size) web cache algorithm.
This algorithm is considered as a fundamental web cache algorithm, by improving
replacement function using Normalized Google Distance (NGD) between cache objects.
Results shows that employing semantic similarity concept to GDFS replacement function
have had reduced cache pollution by improving the control of existence of objects in cache
memory and collaboration with original function of GDFS algorithm in evaluation the
existence of objects in cache and thus improving hit rate of objects from cache memory
instead of original data source

Keywords: Web Cache — information Retrieval Systems, Cache Pollution — GDFS —
Greedy Dual, Semantic Web - Normalized Google Distance.
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Algorithm Greedy Dual Frequency Size

Initialize L=0 //L is Queue Clock
Process each requested document in turn:
Let p be the current document:
IF p is already in cache
K(p) = L + C(p) //C(p) Object Cost , K(p) Object Key
ELSE
WHILE there is not enough space for p
Let L = mingy K(q), for all g in cache M
Evict g such that K(q) = L
END WHILE
Deposit p into cache and set

K(p)= L + C(p)
END IF
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Credentials

Credentials OAuth consent screen Domain verification

Create credentials ~ Delete

Create credentials to access your enabled APIs. Refer to the API documentation for details.

APl keys
Name Creation date ~ Restriction Key
APl key 1 Aug 26,2017 Mone AlzasSyBLZEEnphW_3tMKLEdRE6cH X uhzvki-e9Z0
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¥ queries:
¥ request:
v o searchInformation:
title: “Google Custom Search - anna maria cargo" searchTime: 8.545631
totalResults: "260@" formattedSearchTime: "g.55"
searchTerms:  “anna maria cargo” totalResults: "4548"
count; 10 formattedTotalResults: "4 548"
startIndex: 1 items: (]

inputEncoding: "utf8"
outputEncoding: "utf8"
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2000 6% 12% 20% 23% 25% 27%
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6000 14% 33% 40% 52% 60% 60%
8000 16% 52% 61% 67% 71% 73%
10000 18% 53% 67% 67% 75% 73%
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12000 20% 52% 70% 69% 77% 74%
14000 20 54 73 70 78 77
16000 21 54 75 71 80 80
18000 21 55 75 73 83 82
20000 22 54 77 75 84 83
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e No pollul-l?c;cn(%) Hot pollution(%) poIIuI-'lioc;cn(%)
ERRIATN Pollution(%) (20% attack) (40% attack) (60% attack)
2000 23 15 8 5
4000 39 25 20 15
6000 52 40 33 22
8000 67 50 35 24
10000 67 55 37 26
12000 69 60 38 22
14000 70 62 40 21
16000 71 62 41 17
18000 73 65 43 18
20000 75 65 44 19
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S Pollution(%) (20% attack) (40% attack) (60% attack)
2000 23 21 18 13
4000 39 35 30 25
6000 52 48 40 26
8000 67 60 55 30
10000 67 62 51 35
12000 69 65 53 37
14000 70 65 49 35
16000 71 65 51 33
18000 73 70 56 32
20000 75 71 58 31
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EARIATN Pollution(%) (20% attack) (40% attack) (60% attack)

2000 23 21 20 17

4000 39 37 33 25

6000 52 48 45 33

8000 67 62 58 40

10000 67 62 51 45

12000 69 65 60 48

14000 70 67 62 52

16000 71 67 63 55

18000 73 71 64 60

20000 75 72 60 63
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