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ABSTRACT ;

Human resources are the main capital of each nations through sciense, skills,
knowledge and traditions.This paper highligthed the cornerstone of geographical sciense
which is mapping.The resercher focuse on the evaluations of the relations between the skills
of mapping and the stages of the studies in group of university students at the faculty of gaser
ben gasher department of geography .The result of the study showes no relation between of
the study and the ability of mapping.The reccomanditions the reserchear are increas the
practical aspect of geographical sciense from early school in order to prepar the new
genrations for the digital era which became a reality and geographical informations system
pluse training the trainee.gis, tot.
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Abstract

In this study the quality of ground water in the city of Janzour — Libya was studied. 27
samples of well water were collected with depths ranging between 18 - 160 m covered most
areas in the city and some of their chemical properties including pH, electrical conductivity,
total dissolved salts, and the concentration of nitrate, sulfate, sodium, potassium and calcium
ions were determined and compared with the Libyan National Center for Standardization and
Metrology.

The results showed that the most samples did not exceed the maximum limit according to
Libyan and world standard except W6 (Alirifi Asharif school) and W10 (Abd Aljalil Alirifi
farm) which have high concentration of Sodium (200mg/l). Also noted that the amount of
total dissolved salts is 50% of the samples were less than 100 mg/l which is the minimum

amount according to the Libyan standard.
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Ca K Na | NO3- | SO42- E.ce T.D.S pH RS
mg/ll| mg/l| mgl| mgl| mg/l| ps\Cm mg/l
29.7 6.8 137 4.0 93 139 83 71 w1
23.6 3.8 135 41 88 155 93 8.0 W2
60.5 105 | ——— 34 95 453 268 73 W3
68.5 8.7 189 4.6 67 288 172 7.2 W4
36.9 83 88 2.6 75 151 91 7.0 W5
371 12.6 217 7.4 110 276 165 6.8 W6
28.3 93 126 2.0 95 167 100 7.8 w7
241 52 108 31 80 139 83 8.0 w8
248 4.8 109 6.7 89 135 81 8.0 W9
27.2 6.1 218 3.4 104 212 127 6.9 w10
29.7 19.7 164 5.8 89 194 116 7.5 W11
43.7 7.9 182 9.2 104 238 148 6.9 w12
459 7.8 172 7.5 104 263 158 7.5 W13
17.5 3.0 49 0.7 65 85 51 8.2 W14

2.8 0.5 11 2.3 4 152 93 7.2 W15
30.8 55 102 35 107 166 99 6.9 W16
31.8 5.6 101 35 108 171 102 71 W17
27.2 52 85 4.9 98 136 81 71 W18
13.0 2.6 34 31 41 56 33 7.3 w19
20.0 34 38 7.9 50 77.0 46 7.8 w20
37.0 6.7 132 9.0 90 181 109 7.8 w21
18.2 6.5 161 41 82 132 79.7 7.0 w22
28.7 8.3 158 101 89 183 109 7.7 W23
345 75| —- 3.6 112 270 161 7.5 W24
304 9.0 134 2.3 98 218 108 7.7 W25
27 .4 33 57 5.4 59 108 46 71 W26
271 4.0 56 7.5 36 95 57 7.2 w27
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Prevalence of Helicobacter pylori Infection and associated risk
Factors among Healthy Blood donors.

Abdurrazag. Nami', Aziz. Alshalwi?, Araj. Bougrien 2, Ali.Elbahi 3, Mohamed.
Elbarouni®, Ahlam. Ellafi*, Nordian.Deep®,
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3- Medical Engineering Department. The Libyan Academy, Tripoli- Libya.

4- Central Blood Bank, Tripoli- Libya.

5- Central AlMadina Laboratory, Tripoli- Libya.

Background:- Helicobacter pylori ( H. pylori ) is one of the most frequent bacterial gastric
pathogen in different parts of the world. In developing countries the infection can be almost
ubiquitous, whereas in industrialized countries H. pylori infects around 30-50 % of adults.
The risk of being colonized by H.pylori depends on geographic area, socioeconomic status
and age of the host. Now, H. pylori has been associated with the most of gastro duodenal
diseases. Aims:- To find out the prevalence of (IgG) antibodies of the gastric bacteria
H.pylori. To correlate with the risk factors in voluntary asymptomatic healthy blood donors
attending Central Blood Bank in Tripoli city. Materials & Methods:- A Blood sample of
(175) adult healthy blood donors (50 Females, 125 Males mean age 35 years), anti-H.pylori
IgG seroprevalence were determined with the ELISA method (Biotech USA), questionnaire
covering Sociodemographic variables were completed by interview.

Results:- The overall prevalence of H.pylori was 85.1% in the healthy Blood donors, there
was a gradual increase with age, and no statistical difference between genders.

Conclusion:- In Tripoli region, H.pylori detection in those adult healthy blood donors was
high of aged 25-40 years, which might be related to the socioeconomic status, domestic
crowding and the source of drinking water as a major risk factors for H.pylori infection. Also
we confirm that as a non- invasive method, the serologic test such as (ELISA) is a useful
technique to detect H.pylori infection among healthy population. However, larger studies in
other regions of Libya should be conducted to confirm our study findings.

Key words: H.pylori — cagA — serology — Blood donors.

Introduction

Helicobacter pylori (H.pylori) is a major human gastric pathogen that infects more
than half the world’s population. It is closely related with a wide range of gastrointestinal
diseases. Among individuals infected with H.pylori, the host, environmental, and the
virulence factors of the infecting strain have been demonstrated to be predictors of gastric
pathologies (Bakak and Salih 2002). Most H.pylori transmission occurs in childhood, and in
some countries up to 90% of children become infected by the age of 10 years, with reports of
infection as early as the first months of life (Bardhan, 1997, Glynn et al 2002).
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Seroepidemiological investigations represent the most rapid and convenient way of
obtaining a picture of the prevalence of H.pylori infection in a population (Apan et al, 2008).
A majority of serological studies from developing countries are now conducted with
commercial kits which are inexpensive, simple, and available in the local market (The
EUROGAST Study Group, 1993)

In Libya, a country of huge size, important regional differences are likely to occur.
Nevertheless no local data are available on the epidemiology of H.pylori infection; therefore,
the primary aim of this study was to determine the incidence of seropositivity H.pylori
infection among asymptomatic Blood donors.The secondary aim to correlate with the risk
factors in voluntary healthy Blood donors in Tripoli region and its surrounding.

Materials and Methods

A cross- sectional seroprevalence study was conducted from September 2016 to May
2017 among healthy subjects in Tripoli city attending Central Blood bank. Based on the
questionnaire data, Blood donors individuals with a history of gastro duodenal ulcer, with
current chronic complaints of the upper digestive tract for more than two months (nausea,
vomiting, heartburn, pyrosis or indigestion) or those currently using anti-acid or anti- ulcer
medications were excluded from the study. After all subjects examined by a physician, and
the purpose and procedures of the study were explained , we obtained written informed
consent from each participant, a standard questionnaire was completed by direct interview to
obtain individual socio-demographic data regarding each Blood donor participant (age,
gender, number of family members, Blood group, smoking, source of drinking water, coffee
and Tea consumption, monthly family income, family history of gastric ulcer or gastric
cancer, etc). Health status, local of residence and medication taken one month before the
interview (particularly proton pump inhibitor and antibiotics) were also recorded. A Blood
sample (5 ml) was collected from each participant by peripheral venipuncture under aseptic
conditions. Samples were refrigerated on ice during transport to the Blood bank laboratory.
After separation, 250l serum samples were labeled and frozen at -20°C until analysis.

Determination of anti-H.pylori 1gG

For the diagnosis of infection with H.pylori, one Hundred and seventy —five (175) serum
samples were collected for the study and tested for evaluation of immunoglobulin G (IgG)
antibodies against H.pylori by using the commercial enzyme- linked immunosorbent assay (
EUROIMMUN Anti-Helicobacter pylori ELISA(IgG), Germany). The serum concentration of
anti-H.pylori 1gG were expressed in relative units (RU/ ml) as no international standard is
available. According to the manufacturer’s instructions the sensitivity of the kit was amounted
to 100%, and the value of 5 RU/ ml used to discriminate the negative from positive samples.

Statistical analysis

The data obtained were analyzed using SPSS (Statistical Package for Social Science,
Version 20.0) , chi-square test to determine the prevalence of H.pylori infection in the
healthy subjects, and the difference in the prevalence across the different parameters, the level
of significance were considered when p< 0.05.
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Results

After exclusion of (125) healthy Blood donors, who reported current taken antibiotics
or did not complete the questionnaire, (175) asymptomatic individuals were enrolled in the
study (125 Male and 50 Females, mean age 23 years). Serological testing revealed that 85%
(149/ 175) of adult healthy individuals were positive for anti- H pylori 1gG, and a statistical
significant difference was found in H.pylori 1gG between genders. (Table 1); there was a
gradual increase with age, (Table 2).

The association between the source of water drinking and H.pylori infection is
presented in (Figure 1). Among the healthy blood donors, 111 (74.4%) presented H.pylori
seropositivity using water from the commercial supermarket compare to 20 (13.4%) and
18(12%) who using private untreated well water and tape water as a source of drinking water.

Table 1. Prevalence of H.pylori infection in relation to sex.

H.pylori Positive | H.pylori Negative Total P-Value
Male 125 (90.6%) 13 (9.4%) 138 (78.9%)
Female 24 (64.9%) 13 (35.1%) 37 (21.1%) 0.000346
Total 149 (85.1%) 26 (14.9%) 175 (100.0%)

Table 2. H.pylori infection in relation to age group of the asymptomatic blood donors.

H.pylori positive | H.pylori negative Total P_Value
20-24 13 (68.4%) 6 (31.6%) 19 (10.9%)
25-29 33 (94.3%) 2 (5.7%) 35 (20.1%)
30-34 19 (76.0%) 6 (24.0%) 25 (14.4%) 0.038803
35-39 38 (92.7%) 3(7.3%) 41 (23.6%)
40 or highest 45 (83.3%) 9 (16.7%) 54 (31.0%)
Total 148 (85.1%) 26 (14.9%) 174 (100.0%)

Type of Water drinking

111
m 18 20
v P
Filter Well Tape

Water

Figure 1. Helicobacter pylori infection rates in relation to the source of drinking water.
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The possible of the prevalence of H.pylori infection and the risk factors associated
such as smoking, members of family, education level, the monthly income, family history of
stomach diseases, type of work, and social status was also analyzed. There was no significant
association between presence of H.pylori antibodies and smoking, family monthly income,
the social status as well as the type of work. However, regarding the blood group, it was
found that 1gG anti-H.pylori was presence in 54 (36%), 27 (18%), 6 (4%), and 62( 42%) of
the healthy blood donors of the A, B, AB, and O blood group respectively, (Figure 2)

Blood Group

bZ
54
27
A B 0] AB

Figure 2. Seroprevalence of anti-H.pylori IgG in asymptomatic subjects according to Blood group.

Family Members

69 63
88
| 0-2 | 3-5 | |

6 or
Figure 3. Seroprevalence of anti-H.pylori IgG in healthy blood donors in relation to family members.

highest

Discussion

Infection with H.pylori is not a disease by itself but a condition associated with a
number of disorders of the upper gastrointestinal tract (Kusters et al 2006).The serological
testing for H.pylori antibody helps in early detection of “silent” peptic ulcer (Vaira et al,
1994). The present study was the first seroprevalence of H.pylori infection in a adult healthy
blood donors in western region of Libya. The results of the present study demonstrate that the
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prevalence of (85%) of asymptomatic individuals was high in Tripoli city and the area
surround it, which is similar to other reported from several Libyan cities e.g. Benghazi,,
where the authors found in healthy individuals (71.4%) infected with H.pylori (Mohammad et
al 2011). However, five years later other study from Benghazi found (56.5%) (Almehdawi
and Ali, 2016), the reason for the decrease might be the use of antibiotics during the last few
years. In Al-Komes region, an epidemiological studies found that (65%) of asymptomatic
persons were infected with the gastric pathogen H.pylori (Lragaa et al 2014, Nami et al 2017),
our results is similar to other developing countries in which (69%) to (82%) of adults and
children who are infected by 10 years of age. In a rural area from Brazil the antibodies to
H.pylori were detected in the serum of (77.5%) children & teenagers, and in (84.7 %) adults
(Souto et al 1998).In Kosovo, the seropositivity of H.pylori is moderately high (56.9%)
among healthy blood donors (Zhubi et al 2011).In Kenya 93% of the (14) asymptomatic
volunteers were found to have H.pylori infection ( Lachlan et al 1989). In Iraqg, a study
conclude that H.pylori are highly prevalent (55.8%) among university students in Erbil region,
higher prevalence found in older students and those from low social class (Hussen et al,
2013).0ur results indicate that the seroprevalence of H.pylori is increasing with the age,
which is similar to other study such as among the Algerian children the seropositive of the
bacterium were 43%, and the prevalence rose steadily with age, reaching a peak of 92%
between the ages of 40 and 49 years (Megraud et al 1989). An age specific increase in the
prevalence of H.pylori infection was observed in Ivory Coast population, where the
seroprevalence of the gastric bacteria H.pylori in children was 54% rising gradually to a
plateau of 70% - 80% throughout adulthood( Lachlan et al 1989). In Ghana (Awuku.et al 2017)

H.pylori infection is usually acquired in childhood from either a parent or a sibling; however
the acquisition of H.pylori from the environment source (contaminated water of food in the
community and endoscopy in the hospital environment) usually only occurs in those countries
with a poor public hygiene infrastructure. In our study most of the healthy blood donors74.4%
presented H.pylori seropositivity using water from the commercial supermarket compare to
13.4% and 12% who using private untreated well water and tape water as a source of drinking
water respectively. Drinking filter water from the commercial places which possibly
contaminated with the H.pylori, since a sewage network was not exist, and consequently our
study population was exposed to the fecal-oral route of bacterial transmission, a condition
similar to that observed in other developing countries such as in Brazil where water has been
regarded as a source of infection( Rocha et al. 1994).In Kazakhstan, a study suggest that high
prevalence of H.pylori among healthy individuals is related to poor sanitation and hygienic
practices , and transmission of H.pylori can be water borne ( Nurgalieva et al 2002). A study
concluded that the presence of H.pylori in the wells correlated with clinical infection in the
consumers, and with the presence of Escherichia coli, indicating fecal contamination, and
consumption of contaminated water should be considered a risk factor for H.pylori infection
(Baker and Hegarty, 2001).

In Conclusion, the high prevalence of H.pylori positivity (85%) that we obtained in
adult healthy blood donors, indicates that infection with this gastric gram negative bacterium
is still a common health problem among our young population. However, we find that the
strict relations between H.pylori seropositivity and, the source of water, and living in a
crowded conditions, as risk factors in our study. These data support the finding that personal
and environmental conditions do affect H.pylori infectivity in young subjects living in
western region of Libya. Our data indicate that, the detection of H.pylori using molecular
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methods should be done as a routine test, and knowledge about the reservoirs and modes of
transmission could help to explain the high prevalence rates found for H.pylori in the
developing countries.
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Abstract

This paper provides a technique for designing a cache control unit that speeds up program execution
time. This feature is highly required for modern computers to enhance system performance and efficiency. The
technique focuses on solving the problem of cache misses by utilizing the control flow graph of the program
behavior during its loading from the main memory and executing from the cache by the processor.The proposed
cache control unit performs its task in two stages that work in parallel. These stages are implemented by the
following circuits:

1- Loader circuit that loads program blocks from main memory into cache lines.
2- Replacement circuit that manages the cache lines by placing the coming program blocks into the proper
cache lines and performing the replacement without misses.

This solution required that a program has to be logically partitioned according to its control flow graph into
basic blocks with one exit point. This results in variable-sized program blocks to be loaded into the cache. There
by in the cache there exists a block with its two successors blocks. The selection of next block to be executed
from these two successors depends on the condition of the exit point of the parent block (taken or not taken
branch). Thus always the next block to be executed is available in the cache. The design of the loader circuit and
the replacement circuit are given in details and their functionalities are simulated. Program partitioning and the
relations between program blocks are assumed to be collected from other job in a form of profile data. This data
is used by the proposed circuit to control its operations and synchronizing its functions.

I. INTRODUCTION

Computers nowadays play an important role in our everyday life. Many factor increases the people to
depend in computer. One of these factors is its performance represented by the speed of programs execution.
Many technique where developed and are still used to enhance computer performance. One of these techniques
is the use of cache memory of small capacity and less access time. This introduced many techniques and
methodology to map program block between the main memory and the cache memory and which blocks should
be available in cache for the processor to execute next. All that solutions utilize which so called locality
principles.[1][2]

As it is known any program has many execution paths. The program blocks and the execution paths are
modeled by what is so called Control Flow Graph CFG. Nodes of the graph represent the program blocks and
the edges represent the execution paths [5].The solution of the above mentioned problem is based on portioning
the program into blocks of fixed number of exit points. In this paper the implementation of the hardware circuit
of cache memory management unit is introduced and simulated.

Il. CFG Example

Consider the following of code:

Program Control Flow Graph Entry Block @
X=22; B X7 2;2;

y = 2%z; y =2%z;

if (c) { if (c)

X =X+1; T F

y =y+1; B, B; e e
lee{ X = X+1; X =Xx-1;

X = X-1; y =y+l; y =y-1;

y=y-1; B,

i:x+y; Z = X+y; Exit Block I.

Figure (1) Control Flow Graph Example
(125)



Elmergib University - Faculty of Art & Science KasrKhiar SN b g glall g Y A8 - G yal) daala
Journal of Humanitarian, Scientific and Social Sciences Leldia¥) g Agalall g 4ludy) o slal) Alaa
5" Issue June 2018 2018 558 Cualdl] al)

In this example, we have 4 basic blocks in particular, in this case, B1 is the "entry block ™, B4 the ** exit block
**.A graph for this fragment has edges from B1 to B2, B1 to B3, B2 to B4, and B3 to B4 as shown in figure (1).
Possible execution =path in the graph

Possible Execution 1: Possible Execution 2:
—cistrue —c is false

— Program executes — Program executes

- basic blocks B1, B2, B4 - basic blocks B1, B3, B4

A. CFG Profile Representation
[BofBi]Be|Be|Be]--]-] Bu |

‘ Start ‘ End | Pos | Record

Start: starting address in maim memory.
End: end address in maim memory.
Pos: index in CFG data structure of the next block if jump is taken, if jump is not taken then follow next record.

B. CFG Organization
CFG organization conceptually a binary tree and physical as a graph.

left ‘\ righ

/7&
@é@@@ ® 600

Figure (2) CFG A Binary Tree

The tree is chosen to represent the control flow graph since each basic block has at most two
successors; one is entered by a control transfer instruction and the other one is the continuation block ( next
adjacent block followed in the main memory).[5]

D. Cache Organization
Blocks are staff in the cache start root, level one right, left and level two right , left, etc.., of the binary tree from
7 nodes tree.

Buffer Physical

address address data

000 0 BO root
001 1 RO Level
010 2 LO one

011 3 X

100 4 Z Level
101 5 Y two

110 6 W

Figure (3) CFG Cache Organization

At first load = saturation
Next only 4 blocks are loaded, 2 for each sub tree. Staff here from the right left and last one position BO
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I11. Functional Units
The general block diagram is illustrated in Figure (6) below

CFG profile

Windows Loader
Replacement

Mechanism
i
instru v bl )
SRAM (7 BLOCKS) Main
CPU [ e —— CACHE ——— Memory

Figure (4) General Block Diagram for CFG Cache Organization

This block diagram shows idea for replacement and loader blocks from main memory to the cache memory.
Execution program is divided into blocks, CFG profile contains these address blocks. At first start program
execution, CPU loads these blocks in main memory, loader mechanism loads address for the needed four blocks
(right or left sub tree) to main memory, main memory loads these block to the cache memory in free location,
and at the same time the replacement mechanism provides free location in the cache. All needed execution
blocks are ready in cache memory previously by loader mechanism.
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1. Load Mechanism

This circuit used to load mechanism is illustrated in figure (5) below, this part is used to load address
blocks from CFG profile to main memory.

2X8mux oFE &
SEL Y[7.0 b T g
A[7.0] —>
B[7..0] msl_cgn_
— inst3 8 X 8 MULTIPLEXER /_19\
¢ 2> % ig
= o
ALT_QUTBUF [TRI
CE9
Taken/not taren
Ins{2
ALT_QUTBUF_TRI = 5
CE2 N
L in§{2 >
> 4 | CLRN
ALT_QUTBUF TRI "
CES 8
inst2
ﬁ
DFF &
CE3 ALT 5 JUTBUF TRI L
inst2 —
> F CLRN
inst_ @
ALT 6CUTBUF_TRI7
CE4
END
> o § Address to
g .
o] START = 5 main memory
7 g
ENABLE
CE10 )

Figure (5 ) The Loader Mechanism Circuit
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V. Loader Circuit Operation

When the program start execution , CPU load blocks for program from CFG to main memory

and load address for these block in CFG profile.

The load circuit operate is illustrated in flow chart in figure (6) below.

I Load address BO to CFG profile I

T

| CE1=1

NO

s

tree (LO)
| |

Load address for first block in left sub

YES

Load address for first block in right sub
tree(RO)
| |

L 2

Load address for next block(RO0)

v

| cE2=1, ce1=0 |

A 4

I Load address for next block(X) I

y

| cE3=1, ce2=0 |

I Load address fo: next block (X1) I
| 1
| c51o=1v, CE3=0 | | c51o=1v, CE3=0 |
I Up load limit counter enable I I Up load limit c'ounter enable |
I Send address to mair:memory (third block) I Send address to main memory (first block)
| cea=1, CEL0-0 | | cea-1, CEL0=0 |
| Load address fc;r next block (v2) | [ Load address fovr next block (x2) |
| CE10-1, CE4=0 | | CE10-1 ,CE4=0 |
I Up load limit counter enable I I Up load limit ;ounter enable I
Send address to main:nemory (fourth block) | I Send address to main memory (second block) I
| CE9=1,;CE10=0 | | CE5=1,CE10-0 |
I Load address for next block (R0) I I Load address f<¥ next block (Y) I
v | cE3=1, cE5=0 |
I Load address fo'r next block (Y1) I
y

Figure (6) Flow Chart For Load Circuit
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V. Replacement Mechanism

This circuit used in replacement mechanism is illustrated in figure (7) below.

PISO
New address —>|
=]
o, —>
o
) BUSMUX
g >
g Rd for main memory
N _> A
& >
B
32 Ly
g taken/ not taken
0 1
Z 2 Control circuit
Counter 0-6 filter
® address T ®
YVY
_’
free address for cache Rw for cache
1
2
rd >
3
address
4
5
6 Ly
Current block next block

Figure (7) The Replacement Mechanism Circuit
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VI. Replacement Circuit Operation
The main idea for the operation replacement circuit is shown in figure (7). It converts
addresses 1,3,5 to 0,1,2 and saves its contents, because it can be used in the future, and
addresses 0,2,4,6 are converted to 3,5,4,6 and considered free position. We reload it by new

data from main memory if the control signal is taken. If the control signal is not taken, the

proposed replacement circuit converts addresses 2,4,6 to 0,1,2 and saves its content because
it can be used in the future. And the addresses 0,1,3,5 convert to 3,5,4,6 and considered free

position. We reload it by new data from main memory. The replacement circuit operate is

illustrated in flow chart in figure (8) below

/ Load address for cache to digital circuit /

Replacement address in odd digital circuit

/

Replacement address in even digital circuit

/ Read current block (location zero in the cache)
YES
NO IF taken
y A
L 2

Load new address to PISO register

Counter=0

y

/ Load first address from PISO to the cache /

Load next address from

PISO to the cache
A

>

IF address
3,4,50r6

A

Read block from M.M (buffer)
from this address

y

Write this block to the cache
in this address

/
S

P
-

Increment counter

NO w

YES

Figure (8) Flow Chart for Replacement Circuit
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Results and Discussion

In figure (9), path of execution in red color (path 1), current block transfers from B0
to RO, which means the branch is taken and the window is shifted to right on the tree and odd
logic circuit converts addresses 0,1,2,3,4,5,6 to 3,0,5,1,4,2,6 and blocks BO,L0,Z,W are
replaced with new loaded blocks X1,X2,Y1,Y2. In the next step, current block transfers from
RO to Y, the branch is not taken and the window is shifted to left on the tree and even logic
circuit converts addresses 3,0,5,1,4,2,6 to 4,3,6,5,1,0,2 and blocks R0O,X,X1,X2 are replaced
with new loaded blocks Y3,Y4,Y5,Y6. In the next step, current block transfers from Y to Y1,
the branch is taken and the window is shifted to right on the tree and odd logic circuit
converts addresses 4,3,6,5,1,0,2 to 4,1,6,2,0,3,5 and blocks Y,Y2,Y5,Y6 are replaced with
new loaded blocks Y7,Y8,Y9,Y10. In the following, current block transfers from Y1 to Y4,
the branch is not taken and the window is shifted to left on the tree and even logic circuit
converts addresses 4,1,6,2,0,3,5 to 1,5,2,0,3,4,6 and blocks Y1,Y3,Y7,Y8 are replaced with
new loaded blocks Y19,Y20,Y21,Y22 And etc...

™o
=
o
[}
=)

144

241] 250 | 228 231] 240 | 257

299 168

271[ 280

Y2

133
110

351) 360

Y6

63
52

361|370

Figure (9) Binary Tree Represents The Control Flow Graph
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Table (1) CFG profile information

Block Block Jump Block Block Jump Block Block Jump
Address | Name Start | End NEXT § Address | Name start | End NEXT J Address | Name Start | End NEXT
48
0 BO 200 210 1 65 Y30 66 158 X10 159
25
1 LO 500 510
124 75 Y19 27369 168 X3 iég
2 W 580 590 3
76 Y28 169 X8
3 W2 610 620 179 L 170
4
249
4 W6 690 700 5 86 Y5 351 | 360 87 179 W5 670 | 680 180
87 Y12 | 411 | 420
189 88 280
14 W1 590 600 15 189 W3 630 | 640 190
290 109
15 W4 650 660 16 97 Y1 261 | 270 98 190 W8 730 | 740 191
16 | wio | 770 | 780 = 98 | va |341] 350 |22
17 99
310 199 Z5 200
37 99 Y10 | 860 | 870 100
25 Z 520 530 6
199 133 209 Z3 210
26 Z2 560 570 >7 109 Y3 300 | 310 110
122
27 Z6 28 110 Y8 820 | 830 111 219 Y21 220
111 Y18 269

The result obtained from execution program for the replacement circuit by ModelSim-Altera
6.1g (Quartus 11 7.2), is illustrated in figure (10) below.
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wave - default
File Edit Yiew Insert Format Tools ‘window

EHS S RRA N XETIN g ® SR

PELEDEE B3

0 ns to 475 ns

Figure (10) Simulation for Replacement Circuit
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==t wave - default

File Edit %iew Inssit Format Tools ‘wWindow

FEHE s BRMA KK N RS RE [ EFELEEE] 3
- e 40 15 =

0 ns to 80 ns

i/
4 T O {1 |

eltE - > F b PL

odelSim-Altera .1g

The result obtained from execution program for the loader circuit by M
(Quartus 11 7.2), is illustrated in figure (11 a,b) below.

File Edit “iew Insert Fomat Tools “window

EEHES X EREM L EE (WD &S @R Rk
86 {48 T4 JT66 E
d1 il 1 bEL i s L

t_comp_cirftest_bendtaken St

L4
4 [ N O (R | |

O nsto 178 ne

Figure (11 a ,b ) Simulation for Loader Circuit
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The table below (2) shows new address for cache memory after transferring current block
from BO to Y10 ( Path 1).

Table (2) Cache Memory Status When Execute Pathl

0 Taken RO Not taken

B . Y
address cache address  cache address cache_>
o1 e ] X Inew 2] s I new]
o [rol | =] NEW
2] Co] s 102 Inew| e Cys Inew]
1 A T = e Inew]
a1 2] vz Inew] Ol
[s ] T o y 1|
6 1 e [Ly2 Inew] 2] ]
Taken Y1 Not taken Y4 Not taken Y10
address  cache cache address cache
] [vo Inew] 9™ Cyo T 5] [y3g INEW]
1 ] | 51 Ly2o Inew e Lyao INew|
e 1 NEW =1 Lyio | | o] Lyiol |
2 1[0val | o] Lya | | =] [ysz Inew]
Co 1 v ] | L3 1 [vio [nEw]| L2 | NEW
L3 1 [yz Inew] 2] Dy2z Inew ] Lyoa | |
s 1 s Inew] 61 Dy22 Inew 21 Lyo2 | |
VIl. Summary of Results

After the designing odd logic circuit and even logic circuit and testing it and
evaluating by ModelSim-Altera 6.1g (Quartus Il 7.2), the results obtained from simulation are
equal to the predicted results. These results are illustrated in table (2), and when testing the
detection circuit and comparing the results obtained from simulation with the predicted
results, we have the same results. These results are illustrated in figure (10). After that, we
connect these circuits with each other by multiplexer and parallel input serial output (PI1SO)
register, and testing it many times for random paths. These circuits always give the same
predicted results. This circuit is connected to cache memory and main memory to get
replacement circuit in figure (7). After design all parts in complete circuits, The testing,
evaluating and investigating the loader circuit in figure (5) by ModelSim-Altera 6.1g (Quartus
I1 7.2), and when comparing between the predicted results in the table (2) with the obtained
results from simulation in expermentl for loader circuit in figure (10), equal results are
obtained. And when testing, evaluating and investigating the replacement circuit in figure (7)
by ModelSim-Altera 6.1g (Quartus 11 7.2), and when comparing between the predicted results
in table (2) with the obtained results from simulation in expermentl( pathl-red color ) for
replacement circuit in figure (10), equal results are obtained.
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VIIl. Conclusion

During the work on this paper the previous techniques used for cache memory
mapping and replacement strategies were surveyed to highlight their functionalities,
capabilities and limitations for minimizing cache misses. It was found that all those
techniques work on the principles of locality: Spatial locality and temporal locality. Those
two principles do not put into account the prediction of next block to be loaded into the cache
and the next block to be entered and executed. This results in that each technique works good
with some programs to minimize cache misses and poor with other programs. This depends
on the nature and structure of the program being executed.

By utilizing the behavior of a program represented by its control flow graph, a new
technique for cache memory mapping and replacement is proposed. Its corresponding digital
circuit was designed and simulated. The circuit consists of two parts that work in parallel. One
part performance the task of loading program blocks from the main memory into the cache
lines. The other part performance the required replacement. The circuit was simulated using
Verilog hardware simulation language and tested using Quartus Il 7.2. The results obtained
from the simulation verified the proposed idea and it was found that always there exist in the
cache successor blocks organized as a binary tree. This eliminating processor wait states and
hence a program is executed continuously without cache miss.
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