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..............ϣЯϯгЮϜ иϻк сТ 

V Ɨ ǗĀ ÛƑǊƓƑ˰øøøøøøƬà ɍàî ˣƳ Ǘâ ƕǂ˯˶ǁä Ǉ˖ǉ Ǐƺ ˗øøøøøø˳˷Ɨ Ǐ˭ǁä ÞäîǑä ˗ˬƴƗ Ǘˮ˶ Ʉ

ƕǊƜĀ ˣƳ æîĀ˗˵ǁƑȸ ˗ˠǆ  ƕǂ˯˶ǁäĀà .Ƒǉ̠ ɀ˗˰Ɨ ƕ˫˹ǉ 

V  ˢǊƽäîĀà Ǐƺ ìîĀ ƑǄ ǍǂƳ ƕ ƓìǓäĀ ƕ ǆˤǆƑƾǁä ƕ ǁĀˑøøøø˲˶ǁä ɄǄƑḨ ˣ˹ƻǁˑ˶ǁä Ʉ˶˰˭ǐ
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ϸϹЛЮϜ ϣгЯЪ 
ǊǄǃ ˗˸˲ǃå ˥˻˸ǃƓƶǃå æï  Ąå̠˸ơ  Ɠ˹ǀƼā ā Ɠ˹˸ǌǃá ā Ɠ˹˻ǄƵ Ɠǌƕ ǊǄǃå ʕƶǈá Ǒ˯ǃå Ǌ˯˸ƶǈ ǏǄƵ Ąå̇˰˻Ḫ

ǃå ˤǄƶǆ ǏǄƵ þǚ˴ǃåā çǚ˶ǃåā  .Ɇ˸ƶǃå å˘ǋ ðƓ˱ǈǗ Ǌ ǄƵ ǊǄǃå ǏǄƮ ˗˸˲ǆ Ɠǈ˗˻ƪ  Ɨɂ̇ ˵
 .ĄƓ˸Ǆ˴ƙ ʕǄƪā Ǌ˲Ʈā Ǌǃà ǏǄƵā 

ǈǆâ  ïā˗Ʈ ǊǄǃå ˥ǆ ɖ˻Ƽ˦˯ƕ ˗ǌ˵ǈ ÿá Ɠǈïā˙ƪ ǑƵåāí ˥˸ǃì˕ƴǁä ä˖ǉ  ˥ǆƕǂ˯˶ǁä ǁĀ˕ǁä ƕ
ƕ ˷ƾ˭ǁä Ā ýˤǂƴǂǁ ɏ˘ǃåā  ǑǈƓ˰ǃå ˙˸ƙ˓˸ǃå ǑƼ Ɠǌư̇ Ƶ ˤƙ Ǒ˯ǃå Ɨ ˸Ǆƶǃå ûåïāǕå ˙˵˹ǃ ˝˶Ƥ

 ˗ǀƵ ɏ˘ǃå Ɨ ˹ǀ˯ǃå ā Ɨ ˮˠǃå þ˦ǄƶǄǃ˷ǐ˕˶ȸƕ ƓǓä ˙˷˹˶ƽ ƕ  ɏ˘ǃå ā ǌ˸ǃå éƓĊ˲ǃå ˥Ċɜǆ ǑƼ ˥˻˸˯
 þ˦Ǆƶǃå ýƓ˱ǆǈā˙˯ḧǃǙå ā Ɨ ƑƓɁ̇ ǌḧǃåƗ  ǑǃǓå ˔ƪƓ˲ǃå þ˦ǄƵ ā ˥ǆ˙Ƥá ô̇ Ƶ ǌƛƓ˲Ⱥá ʕ
Ɠǋ̇ ˵ǈā Ɨ ˸Ǆƶǃå  Ɨ˲ ˲˶ǃå Ɨ˱ ˯˹ǃåā Ɨǆ˦Ǆƶ˸ǃå ßƓˠƵã ā ˙˻Ƽ˦˯ǃ ƗǄ˱˸ǃå ǉ˘ǋ èƓ˲ƽƮ ǏǄƵ

.ƗƼ̇ ƶ˸ǃå ā ˤǄƶǃå æǚˠǃ 
ˣǄĀ å ˙ɂ̇ ˲ƙ Ɨ˭˻ǋ ÿƎƼ ɖǄˠ˹˸ǃå å˘ǋ ïā˗Ʈ Ɨɂïå̇ ˸˯ƪå ǏǄƵ ˤƑå˗ǃå ƓǌƮ̇ ơ í˗˱ƙ ƗǄ˱˸ǃ

 ǑƼ Ɨ˸Ċɜ˲ ǃ˸å Ɨ˸Ǆƶǃå ̝ ǃ˻ƓƪǕå ÷ƓƙƎȺ xǃîā Ǒ˸Ǆƶǃå ̟ ǃ˲å ǑƼ Ɨ˱ǌ˹ǆ ā ƗǈƓƮ̇ƕ ƗǄ˱˸ǃå
éƓĊ˲ǃå ā ç̆ƙƓƪǕå ˥ǆ Ɨǆ̠ǀ˸ǃå Ɨ˸Ǆƶǃå é˦ ǃ˲å ʕǀ˻ƙ. 

 Ǉ˖ǊȿĀ ƓƪǕå ā éƓĊ˲ǃå ƴ˸ƞ í˦ǌƞ ĄƓǃƓƵ ˥˸ ƙ˰ ÿá ƗǄ˱˸ǃƓȺ ̇ɂ̇˲ ǃ˯å Ɨ˭˻ǋ ̇˴ Ȼ ƗƪƓ˹˸ǃåƙ ç˘
 Ɠǈíǚƕ Ɠǌƕ ˙˸ƙ Ǒ˯ǃå ç˗ǒ˗˵ǃå úā˙ˢǃå ˤǌ˻Ƽ ˙ƛ˓ƙ ˤǃ ā æƓƶ˶ǃå ˤǌ˹˰ƙ ˤǃ ˥ǒ˘ǃå ˥˻˸˯ǌ˸ǃå
 ˙˵˹ǃ ƗǄ˱˸ǃå ǉ˘ǋ èƓ˲ƽƮ åāïƓ˯Ƥåā Ǒ˸Ǆƶǃå ˖˲ Ǆǃ ˗ǌƞ ˥ǆ ˤǌǒ˗ǃ Ɠǆ ɆḪ ˤȻ˗ǀƙ ǏǄƵ Ɨ ˻ˮ˲ǃå

 ÿƓƼ̇ ƶǃå ā ˙ɜ˵ǃå Ɇɂ̊ ˱Ⱥ þ˗ǀ˯ǈ ÿá Ɠ˹ƙ˦ƽȻ Ǚ Ɠ˸Ḫ  ÜƗ ˸Ǆƶǃå ˤǌƿåïāá ā ˤǌƛƓ˲Ⱥáǃ ˤǋƓƪ ˥ǆ Ɇḧ
ǈã ǑƼ xǃ̆Ḫā Ɏ̇Ƥá Ɨ˸ ˢ˹ƙ ÿƓ˱ǃā  ýƓʿ˯ƪå ā ̇˻˷ ƙ˲ Ɨ˹˱ǃ ˥ǆ ʕĊʿǃå ̇ ƙ˸˸˓ǃå å̆ǋ ëƓ˱

 Ɨǆ˗ǀ˸ǃå é˦˲ ǃå Ɨƶƞå̇ ǆ ā ˙ɂ̇ ˲ƙ ǑƼ ˤǋƓƪ ˥ǆ Ɇḧǃ˙˸ƙ˓˸Ǆǃ ǀƙāǆ Ǒ˸ǄƵ æ˦ǄƪƋȺ Ɠǌ˸ ˻.˚˻˸ 
äĩäÚÎĕÃ ÊÂĪġ 

 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   с 

 
 

:çƑɀˤ˭˰˶ǁä üĀ˕Ɯ 
..............ƗǄ˱˸ǃå ǉ˘ǋ ǑƼ .............................................................. 4 

í˗ƶǃå Ɨ˸Ǆǂ ................................................................................ 5 

Ǒǈā˙˯ḧǃǙå Ǒƕǚˠǃå ˗Ƭ̇ ˸ǃå Ɨǆ˦ˢ˹ǆ ........................................................ 8 
Ɨ ˱ǌ˹ǆ þå˗˳˯ƪå PPDIOO ǑǃǓå ˔ƪƓ˲ǃå èƓɜ ˵ǃ Ɨ ˹ǀ˯ǃå ƴɂïƓ˵˸ǃå ˤ ˸˶ƙ ǑƼ ........... 21 

 ˤ ˸ùù˶˯ǃå Ɋ˸ǈ þå˗˳˯ùùƪåModelĲViewĲController )MVC ǏǄƵ ˔ɂ˦ǃå ƴƿå˦ǆā èƓǀ ˮˠƙ ǑƼ (
Ɨ ˸ǃƓƶǃå èƓǆ˦Ǆƶ˸ǃå Ɨɜ Ƭ ................................................................ 42 

Chairman of the Editorial Board ................................ ................  60 

Arduino sun tracker system ................................ ......................  61 

AUTOMATIC TEMPERATURE AND HUMIDITY CONTROLLED 

FAN BY ARDUINO UNO IN PROTEUS ................................ ...  75 

Design and Techniques for EEPROM ................................ .........  89 

Design of Temperature Controllers Using Labview .......................  101 

Evaluation and improvement of AC Short Distance Transmission line 

utilisation using Static Series Synchronous Compensator (SSSC) .....  121 

Green Technologies and Energy Management as Influential Issues in the 

Environmental in Libyan Society ................................ .............  140 

HEART BEAT DETECTION OVER SERIAL MONITOR USING 

ARDUINO MEGA ................................ ..............................  160 

How can Expert System helps in Teaching Computer Science? ........  172 

Deploying VoIP Technology Instead of PSTN ............................  195 

Investigation of Transformer Protection in Power Grid ..................  208 

Li -Fi Technology ................................ ................................  228 

Measuring performance of scrum team ................................ ......  242 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   т 

 
 

MATLAB Latency Effect on PC-Based Real-Time Control System 

Through Ethernet Using OPC Server ................................ ........  255 

Modern Trends for Improving Techniques of Teaching Writing to Libyan 

EFL Secondary School Students. ................................ .............  277 

[2].Broughton, G. et al . (1980). Teaching English as a foreign 

language.London. T.J.Press. ................................ ...................  298 

Motion Estimation of Glass Eels by Differential Methods ...............  300 

Principal Component Analysis applied to digital image compression . 318 

Tabu search for solving timetabling problem ...............................  328 

Using Chaos to Improve Communications Security ......................  353 

Evaluation of Information Retrieval System at Electronic Libraries Case 

Study (Summon) ................................ ................................ . 369 

Managing the Risks of Software Projects ................................ ...  389 

 

 

 

 

 

 

 

 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   у 

 
 

ǏǆĀ˗˭ḥǁǗä ǏƓǘ˞ǁä ˕ƪ˗˶ǁä ƕǄˤˠ˷Ǆ 

Ǐǃāï˗ǃå ˤǃƓƪ ˗˸˲ǆ ˥ǒ˗ǃå ßǚƵ : ˖˲ ǃå ˔ƙƓǂ 

˛˹˻˸ƿ ƗǄǆƓ˵ǃå ˥ǌ˸Ǆǃ ǑǃƓƶǃå ˗ǌƶ˸ǃå 

 :Ǒǈā˙˯ḧǃǙå ˗ɂ̇ ˮǃåAlderwly79@gmail.com 

˛˱ǂǄ 
 ˔ǃƓˠǃå ˗˻Ƭ̇ ƙā Ơ ư˦˯ƕ þ˦ǀȻ ˖˻ơ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃåā èƓƶǆƓ˱ǃå Ɨ Ǆ˟ þƓˢ˹ǃå å˘ǋ ú˗ǌ˯˴Ȼ
 Ơ ˯ǒ ˣǃ˘Ḫā Ɨ ˶˶˳˯ǃåā ƗǆƓƶǃå íå˦ ˸ǃå ˣǃ˘Ḫā Ɨ ʿ ƪǕå èåî íå˦ ˸ǃåā èƓ˶˶˳˯ǃåā þƓ˴ƿǕƓȺ

ǈā˙˯ḧǃå èǙ˗ƶ˸ǃƓȺ íå˦ ˸ǃå ƝƑƓ˯ǈ ƗƼ̇ ƶǆ ˔ǃƓˠǄǃ èƓǈƓƕ ǏǄƵ Ɠǌ˹ǆ ß̊ƞ Ɏ˦˯˲Ȼ xǃ̆Ḫā Ɠ
.Ɠ ïʾā ˣǃî ˔˲ƪ Ɨ ǈƓɜǆɀā ˥˻˱ɂ̇ ˳ǃå 

 ˥ǆ ç̠˻ƶȺ ˥ǂƓǆá ǑƼ ÿāí˦ƞ˦˸ ǃå ƗǄɣǄǃ Ơ˯ǒ ǑƽƙƓǋ ɖ˻ˮ ƙɣ Ǐǃã þƓs˹ǃå å̆ǋ Ɇɂ˦˲ƙ ˥ɜ˸ɂā
.̋ ˶˳ ǆ˯ ̠Ƭ̇ǆ Ǐǃã ƗƞƓ˲ǃå ÿā̠ƕ Ǌƙå̊˸˻ǆ ƴ˸ Ⱥ˱ ǊǃƓ˸ƶ˯ƪå 

 ˤƙ ˗ƿǑƼ  þƓƿïå ˗˻ơ˦ƙā çï˙ǀ˸ǃå íå˦ ˸ǃå ƴ ˸ƞ ƴ ˸˱ƙ ˖˲ ǃå å˘ǋǃ Ɨ ʿ ƪǙå Ɇ˸Ƶā íå˦ ˸ǃå íå˦˸Ǆ
Ƽ ßƓˠƤå úƓ˵˯ǂå ƴǆǑ  ÿ˦ƪïå̠ǃå ƗǄɣǃå ƴ˸ƞ èƓǈƓƕ ƴ˸ ƙ˱ xǃ̆Ḫā Ɠǌ˲˲˶ ƙā ƗʿƪǙå

 Ɨ˸Ȼ̠ƿ èå˦˹ƪ ˥ǆ ÿ˦ ɂ˱˳̇ǃåā ƓǃƓơǏǃã  Ɨƪåï˗ǃå ˔˯ɜǆ ƴǆ Ɠ ɜ Ƭ þƓˢ˹ǃå ɊɁïā ÿǙå
ǃ̝Ɠɣǃå èƓǈƓƕ ̟ǒ̠˲ ǃ˯ ÿ˦ ɂ˱˳̇ǃå ÿā˓Ƭ ʕ˴ƿā Ɇ˻˱ ˴˯ǃå ʕ˴ƿā èƓǈƓ˲˯ǆǙåā ɏ˘ǃå Ƽ ǉïā˗ƕ Ɋǀ

ƪåï˗ǃå ˤƿ̇ ǃå ƴ˷ȻǑ ƗƼ̇ ƶ˸ǃ ɏá  Ǌ˸ǌƙ Ɨǆ˦Ǆƶǆāá  ƗƵƓ ˟áɏ èƓ ƛå āå Ɨ˯ƿ˓ǆ çíƓƼå Ɇ˰ǆ Ɨƿïā 
 ƓǋïƓǌlå ʕ˯ǒ èƓƞï̠ǃå Ʉ˵ Ḫ āå Ɏ˦˯˴ǆ  ǑƼ . Ɠǌ˻ǄƵ ɖǒ˗˶˯Ǆǃ ˝˯˳˸ǃå ˤ˴ǀǃå āå ˔˯ɜ˸ǃå 

 Ɠǌ˯Ɂ̇ ˱ƙ ˗˹Ƶ çðƓ˯˸ǆ Ɨ˱ ˯˹ǃå ˕ǈƓḪ Ɠ˹ǋ Ɠ˹ǆā  ǑƼ  ˗ǌƶ˸ǃåǑǃƓƶǃå ˸ƿ / ƗǄǆƓ˵ǃå ˥ǌ˸Ǆǃ ˛˹˻
Ɠ˶Ȼå ˤƙ ˖˻˲Ⱥ ˥ǈ˻å˦ƿ ̝ǃƓɣǄǃ Ơưāā ̋ ˯˳˸ǃå ʕ˴ǀǃå Ǐǃå æƓǋ̆ǃå ÿā̠ƕ ̝ǃƓɣǄǃ èƓǆ̠Ƥ ý

 Ǌƙ˗ƵƓ˴˸ǃ Ɨ ʿ ƪǙå ƴǆ íå˦ ˸ǃåā èƓ˶˶˳˯ǃåā þƓ˴ƿǕåā ý˦ˮǀǃå  ǑƼ . íå˦˸ǃå Ɇɂ̊ ˹ƙ 
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This system is aimed at students of universities and higher institutes where 

it clarifies and rationalizes the student in sections, majors and materials of 

precedence as well as general and specialized materials, as well as allows 

the student to know the results of the materials electronically, as well as 

part of it contains the data of graduates and the possibility of withdrawing 

it in paper. 

This system can be converted to a telephone application that allows 

students in remote locations to use all its features without the need for a 

specialized guide. 

In this research, all the required materials have been collected, the number 

of materials has been consolidated, the priority of the materials has been 

discovered, errors have been discovered in the precedence and rectification 

of the data, and the data collected by all students currently studying and 

graduates from old years have been compiled and linked to the Office of 

Study and Examinations. In turn, only put the number of the school to 

know any information of interest or print any paper, such as a temporary 

statement or proof of the level or disclosure of grades are shown in the 

office or the section for ratification. 

Here, the results are excellent in the experience of the Higher Institute of 

Comprehensive Occupations, so that the services of the student were 

delivered without going to the concerned department. He explained to the 

student the admission laws, sections, specialties, and materials with the 

thesis to help him download the materials. 

Keywords :VB (Visual Basic),RDBMS(Relation database management 

system ),UML(Unified Modeling Language),SDM( System Development 

Methodology). 

ƕǄ˕ƾ˶ǁä 
  ǑƼèƓƶǆƓ˱ǃå  ÿ˦ɜȻ ƗˮǄ˻ǃå ƓǄƶǃå ̠ǋƓƶ˸ǃåā ˔ǃƓˠǃåǑƼ  ˗ǃƓȺ þ˦ǀȻ ˥˻ơ ǉ̇ ǆå ˥ǆ ç̇ ˻ơ ý˦Ƥ
 ǑƼǃƓƶǃå ˤ Ǆƶ˯ǃå ýƓ˱ǆǑ  íå˦˸ǃå ïƓ ˯Ƥå āå ˝˶˳˯ǃå ïƓ ˯ƤƓȺ þ˦ǀȻ Ɠ˸˹˻ơ Ǌƙ̇ ˻ơ íåí̊ ƙā



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мл 

 
 

 ƝƑƓ˯˹ǃå ˖˻ơ ˥ǆ ǉíå˦ǆ ïƓ˴ǆ ƗƶȺƓ˯ǆ ˣǃ˘Ḫā íå˦ ˸ǃƓȺ ƗƮƓ˳ǃå Ɨ ʿ ƪǕåā˶ƽǃå ý˗ƶ˸ǃåāǄǑ 
˸ǂå̇ ˯ǃå ý˗ƶ˸ǃåāǑ  ̝ ɜ˯ǆ āå Ɨ˸Ǆƶǃå ÿā˓˵ ǃå ʕ˴ ƿ ǏǄƵ íí̇˯ǃå ʕƑåí ̝ǃƓɣǃå ̇ˠ˷ Ȼ Ɠ˸ǆ

.Ɨǆ˦Ǆƶ˸ǃå ǏǄƵ ý˦˶˲Ǆǃ èƓǈƓ˲˯ǆǙå 

 ǏǄƵ Ɇ˸˲ǃå íåðā èåïƓ˴ƽ˯ƪǙå Ɨ ˸Ḫ èíåð Ɠǆ˗˹ƵāèåïåíǗå  ƴ ˸ƞ Ɨ ˮǄƙ ǏǄƵ çï˗ǀǃå þ˗Ƶā
 ˙˻Ƽ˦ƙ ˤƙ ˔ǃƓˠǃå èƓ ï̋îƓ˯ƪá ǆ æǚ˟ ƗƵ˦˸ ˱˸ǃ ̠Ƭ̇ǆ ÿ˦ɜǃ ɄǄḪ Ɠ˸çïåíǗå èƓǀƽǈ ˙˰ǂá 

.Ɨɂ̇ ˵ ǃå ïíå˦ḧǃå ˙˻Ƽ˦ƙ ƗɁ˦ƶƮā 

ā  ǑƼ ˥ǆ çíƓƽ˯ƪǙå ɏïā̇˷ ǃå ˥ǆ ÿƓḪ å̆ǋ Ɠ˹˯ƿāèƓ ǈƓɜǆã  ˥ǆ æ˦ƪƓ˲ǃå ç̊ ǌƞǕ ƗǄƑƓǌǃå
 ƗƵ̇ ˴ǃå ˖˻ơ ǑƼ ƗƵ̇ ˴ǃå ˣǃ˘Ḫā ˖˲ ǃå ǑƼ ç̇ ˻ˮḧǃå çï˗ǀǃåā ƗȺƓ˱˯ƪǙå  ǑƼ˳ƙ èƓ ˸Ḫ ˥ɂ̊

 Ɨ˰ǒ˗˲ǃå þ˦Ǆƶǃåā èƓǈƓ ˮǃå ˥ǆ ç̇ ˻ˮǂ  ǑƼ Ɨƪ˗˹ǋ Ƶå˦ ƿ çïíƓȺ ƗƮƓ˳ǃå Ɲǆå̇ ˮǃåā èƓ ˱ǆ̇ ˮǃå ˗
˖ǒ˗˲ǃå Ɨ˱ǆ̇ ˮǃå èƓƺǃā èƓǈƓ ˮǃå1  ú˦ƪ å˘ǄƼ Üþ˦ƿá  å˘ǋ Ǒ˰˲Ⱥ ǑƼßƓ˵ǈã  ƗǄǆƓḧ˯ǆ Ɨǆ˦ˢ˹ǆ

 íƓƬïǗƓȺ ƗƮƓƤǑƕǚˠǃå  ýå˗ˮ˯ƪåā Ɨƪåï˗ǃƓȺ óƓ˳ǃå ïƓ˴˸ǃå Ơ ư˦ƙā ˤǌƙƓ ï̋ ƴ ˸ƞ Ɨ ˮǄƙā
 ̠Ƭ̇ ǃ˸ƓȺ Ɏ̇ ǃ˵å ïíƓḧǃåǑǈā˙˯ḧǃǙå .ƗǄɣǃå ƴ˸ ǃ˱ ëƓ˯ǆ ÿ˦ɜȻ 

: ƕǂɚ˳˶ǁä ó˗Ƴ.çí˦ƞ˦˸ǃå íå˦ ˸ǃåā æ˦ƹ̇ ˸ǃå ˝˶˳˯ǃå ˗ǒ˗˱ǃå ˔ǃƓˠǃå ƗƼ̇ ƶǆ þ˗Ƶ 

1.  ƗƼ̇ ƶǆ þ˗ƵƗ ʿ ƪǕå . ˝˶˳˯ǃå íå˦ ˸ǃƓȺ ƗƮƓ˳ǃå 
2.  Ǌ˱ƑƓ˯ǈ ïƓ˴˸ǃ ˗˻ǀ˸ǃå ˔ǃƓˠǃå ƗƶȺƓ˯ǆ ƗɁ˦ƶƮǑƿƓ ǃåā  þƓƶǃå ý˗ƶ˸ǃåā ǉíå˦ ǆ ˥ǆ

ˤǂå̇ ˯ǃåā . 
3.  Ɇɂ˦˟ ˕ƿāā ƗɁ˦ƶƮ ˗˱Ȼ Ɲɂ̇ ˳ǃå ˔ǃƓˠǃå  ǑƼ  ý˗ƶ˸ǃå ƗƼ̇ ƶǆǑƑƓǌ˹ǃå  āǃ˘Ḫ ˣ

Ɨ ǈƓɜǆã  ˔˲ƪçíƓƼǗå .Ɠ ïʾā 
4.  ɆǆƓƶ˯ǃå ç̇ ˰ǂǑƿï˦ǃå . ˕ƿ˦ǃåā ûåïāǖǃ ÷Ɠ ư ˔ˮ˴Ȼ Ɠ˸ǆ 

                                                           
1  ˗˸˲ǆ ˗˸˲ǆ.íɏíƓǌǃå å Ɠ ƞ˦ǃ˦˹ḧƙ ÜÜ ƓǌƙƓǀ ˮˠƙā èƓǆ˦Ǆƶ˸ǃ Ɨ ˯ɜǆ . Ɨɂï˗˹ɜƪǗå 
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5.  Ɇɂ˦˟ ˕ƿā ˘Ƥå ǑƼ  ˔ǃƓˠǃå ˥Ƶ ˖˲ ǃå èƓ Ǆ˸Ƶāá  çíƓ˸ǃåāá . Ɨ˱ ˯˹ǃå 

ƕ ˶ǉà : ˔˰ ǁä 

 ˥˸ḧƙƗ ˸ǋá ǑƼ ˖˲ ǃå êƓ˯ǈã  ɆǂƓ˵˸Ǆǃ ý˦Ǆơ ƴ˸ƞ ǏǄƵ Ɏ˦˯˲ƙ ƗǄǆƓḧ˯ǆ Ɨǈā̇˯ḧǃå Ɨǆ˦s ǆ˹
 ˣǃ˘Ḫā ƗǀȺƓ˴ǃå˵ǈãßƓ  ƝƑƓ˯ǈā íå˦˸ǃåā ƗǄɣǃå èƓǈƓƕ ƴ˸ƞ ǏǄƵ Ɏ˦˯˲ƙ ç̇ˮ˻Ḫ èƓǈƓƕ ̠ƵƓƿ

 Ɨ˱ǃƓƶǆ ˗ƶȺ èƓǆ˦Ǆƶ˸ǃå êå̇ ˳˯ƪå ˖ơƓ Ǆǃ ˥ɜ˸Ȼ Ɠ˸ǆ èƓ˶˶˳˯ǃåā íå˦˸Ǆǃ Ɨ ʿ ƪǕåā íå˦ ˸ǃå
 ˝˶˳˯ǃå ƗƼ̇ ƶ˸Ḫ Ɨǆ˦Ǆƶ˸ǃå Ɨ˱ǃƓƶǆ ˗ƶȺ ƗƼ̇ ƶ˸ǃå êå̇ ˳˯ƪå ˣǃ˘Ḫā èƓǈƓ ˮǃå˙˰ǂǕå  Ɠ ï̋

ëƓ˱˹ǃå Ɨ ˴ǈā ɏá ǑƼ ǃå ýƓ ʾǗåā ˝˶˳ƙ ˗˻˱āá  çí˦ƞ˦˸ǃå èƓ˶˶˳˯Ǆǃ Ɛ˻˴ǃå  å Ɨ˴ƪ˓˸ǃ
 Ɨ ˸ǄƶǃåƉȻá . ˕ǈƓḪ 

 ÿ˦ɜƪ ǊǈƋȺ ʕǄƶǃå ƴǆýāá  þƓˢǈǑǈā˙˯ḧǃå   ǑƼ íƓƬïǗå Ǒƕǚˠǃå ƪ˴˓ ǃ˸å Ɏ˦˯˴ǆ ǏǄƵ èƓ
 Ɠ Ǆƶǃå Ɨ ˸ Ǆƶ˯ǃå  ǑƼ . Ɨ ˮ˻Ǆǃå Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå āå èƓƶǆƓ˱ǃå 

 Ɠ ǄƶƼ þƓˢ˹ǃå ƗɁ̇ ˱ƙ ˤƙ  ǑƼ  ˗ǌƶ˸ǃåǑǃƓƶǃå ˹˻˸ƿ ƗǄǆƓ˵ǃå ˥ǌ˸Ǆǃ ˙ˮ˯ƶȻ ˦ǋā ˛áýā  ˥ǆ þƓˢǈ
 Ǐ˯ơ ǊǈǕ ÷˦ ˹ǃå å˘ǋÿǙá  ˤ˯ǒ ýåðƓǆíƓƬïã  èƓ ï̋ Ɨ ˮǄƙā æǚˠǃå˔ǃƓˠǃå ƙǙâƓ˴ƙā û̇ Ⱥɣ Ǌ

 ˗ǒ˗˱ǃå ˦ǋ å˘ǋā Ɨɂ̇ ˵Ɂā Ɨɂā˗ǒ  ǑƼ  ̞ǈ̇˯ǈǙå ǏǄƵ Ǌǀˮɣ ƙ ˥ɜ˸Ȼ ÿ̇ǆ þƓsǈ ǊǈǕ ÷˦ư˦ ǃ˸å
āá èƓǋ ɖ˻ˮˠƙ þå˗˳˯ƪƓȺ  ǑƼ . ç̠˻ƶȺ ɖ˟Ɠ˹ǆ ˥ǆ ÿ˦ƪïå̠ǃå æǚɣǄǃ 

 ƑǄǏǉ Ǌ˷˶ǁäƕǄ˕˱˭˲˶ǁä çƑ ˯  Ǐƺ Ý ˢˠ˷ǁä ˢ ˶˴ƗĀ Ʉ˹ǂ˰˭ǁä 

 ñ̠ ǌ˹˸ǃå Ɇ˸ƶȺ èƓǆ˦Ǆƶ˸ǃå ʕs ǈ ʕ˸˶ ƙā Ɇ˻Ǆ˲ƙ ƗǄ˸Ƶ ˥˻˶˶˳˯˸ǃå ˥ǆ ̇˻˰ḧǃå ǊĉĊ˵ĈȻ
 ɏïƓ˸ƶ˸ǃå ʕ˸˶ ǃ˯å þ̠˳ ˯˴Ȼ ɏ̆ǃå ɏïƓ˸ƶ˸ǃå ñ̠ ǌ˹˸Ǆǃ Ɨ˴ ǃ˹ƓȺ ýƓ˲ǃå ˦ǋ Ɠ˸ḧƼ ÜɏïƓ˸ƶ˸ǃå

˔˻ǃƓƪá ÿ˦ḧǄ˯˸Ȼ èƓǆ˦Ǆƶ˸ǃå ʕ ǈs ßå̇ˮƤ ÿƎƼ .ý̊˹ ǃ˸å èƓǄɣ˯ ǃ˸ ƗƮǚ˳ǂ ˰˸˯ǃ ßƓ˹ƕ Ɇ˻
 ʕ˱ơ ˥ǒƓ˯ɂā .ɏïƓ˸ƶ˸ǃå ñ̠ ǌ˹˸ǃå Ɇ˸Ƶ æ˦ǄƪǕ ǊȺƓ˵ǆ æ˦ǄƪƋȺ Ǌ˸˸˶ƙā þƓs˹ǃå èƓǄɣ˯ǆ
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 èƓǆ˦Ǆƶ˸Ǆǃ þƓˢǈ ÷ā˙˵ǆ Ǐǃã (˗ơåā þ˗˳˯˴˸ǃ) ɏí̇ Ƽ ÷ā˙˵ǆ ˥ǆ èƓǆ˦Ǆƶ˸ǃå þƓˢǈ ßƓ˹ƕ ÷ā˙˵ǆ
 ǏǄƵ ˔ƙ̇ ƙā Ü(˥˻ǆ˗˳˯˴˸ǃå èå̇ ˵ƶǃ) ç̇ ˻ˮḧǃå èƓ˸ˢ˹˸ǃå ǑƼ íå̇ ƼǕå úǙà Ɇˮƿ ˥ǆ þ˗˳˯˴Ȼ

˱˲ǃå å˘ǋ Ǒ˯ǃå Ɨ Ǆ˸ƶǃåā Ɨɂ̇ ˢ˹ǃå í˦˻ǀǃå ˥ǆ ˗ǒ˗ƶǃå ðā˙ƕ èƓǆ˦Ǆƶ˸ǃå ˤˢǈ ƴɂïƓ˵˸ǃ ˙˻ˮḧǃå ˤ
 ˤˢǈ ƴɂïƓ˵ǆ ˗˻ǀƶƙ Ɨƞïíā Ɏ˗ǆ Ơ Ʈá ˤƛ ˥ǆā ÜèƓǆ˦Ǆƶ˸ǃå ˤˢǈ ˤ ˸˶ƙ ßå̇ ˮƤ ˕ǌƞåā
 þƓsǈ ßƓ˹ƕ ÿƎƼ Ɠ˹ǋ ˥ǆ .̠ơåā ɖɂ̇Ƽ Ǐ˯ơ āá ̠ơåā ʕ˸˶Ĉǆ ƗǄƕƓƿ ˥ǆ ̇˻ ɜ˰Ⱥ ̇ˮǂá èƓǆ˦Ǆƶ˸ǃå

ˤ Ǆƪ Ɇɜ˵Ⱥ ɆƵƓƼā ˙˻ˮḪ èƓǆ˦Ǆƶǆ  ƗƑ̊ ˱˯ƕ Ơ˸˴ƙ Ɨ˸Ƒǚǆ Ɨ ǆƓˢǈ ɆƤå˗ǆ íƓ˸˯Ƶå þ̊ Ǆ˯˴Ȼ
 ßå̇ ˮƤ ˥ǆ í˗ƶǃ ƗƮ̇ ƽǃå Ơ ˯ǒ ˤƛ ˥ǆā å˗˻ǀƶƙ ɆƿǕå ɆǂƓ˵˸ǃå ˥ǆ í˗Ƶ Ǐǃã ç˗ǀƶ˸ǃå ƗǄɜ˵˸ǃå
 ƴƪ˦ƙ Ɠ˸ǄḪ Ǌǈá Ǒǋ Ɠ˹ǋ Ɠǋïå̇ ƿã ˔˱Ȼ Ǒ˯ǃå Ɨǀ ʿ˲ǃåā .÷ā˙˵˸ǃå ǑƼ Ɠƶǆ Ɇ˸ƶǃƓȺ þƓˢ˹ǃå ßƓ˹ƕ

˱ǃå í˗Ƶ Ɠ˷Ȼá ˗ɂ̊ ƙ ǉ˗˻ǀƶƙ Ɨƞïí èíåðā þƓˢ˹ǃå ˤ˱ơ ā ǉßƓ˹Ɂā Ǌ˸ ˸˶ƙ ǑƼ ƗḪ̇ ˯˵˸ǃå èƓǌ ˗ƿ
 Ǐǃã þƓˢ˹ǃå èƓǀ ˮˠ˯ƕ Ɨƿǚƶǃå èåî úå̇ ˟Ǖå ƴ ˸ƞ ƗḪïƓ˵ǆ èƓǆ˦Ǆƶ˸ǃå þƓˢǈ ÷ā˙˵ǆ þ̊ Ǆ˯˴Ȼ

.ßƓ˹ˮǃåā ˤ ˸˶˯ǃå ßå̇ ˮƤ ˔ǈƓƞ 

 èƓǆ˦Ǆƶ˸ǃå þƓˢǈ ßƓ˹Ɂā ˤ ˸˶ƙ èƓǆ̊ Ǆ˯˴ǆ ɖ˻ƛ˦˯ǃ èåāíǕå ˥ǆ ƗƵ˦˸˱ǆ ïƓḧ˯ƕå ˤƙ ˗ǀǃ
ƕ ÜǊǃ Ɨ ʽ ˡ˦ǃå ˝ƑƓ˶˳ǃå ÜþƓˢ˹ǃå èƓ Ǆˠ˯ǆ) èåî ˔ǈå˦ ˱ǃå ˥ǆ Ɠǋ̇ ˻ƹā ˤ ˸˶˯ǃå ɆƑå˗

 Ɨ Ǆɜ ǌǃå ˔˻ǃƓƪǕå " ëǚˠƮå Ɠǌ˻ǄƵ ɖǄ˟áā Ü(ƗƿǚƶǃåStructured Techniques  Ü"
 Ǐǃã úƓ˷Ȼ ÜþƓˢ˹ǃå ßƓ˹Ɂā ˤ ˸˶ƙā Ɇ˻Ǆ˲ƙ Ɨ Ǆ˸Ƶ Ɇơå̇ ǆ ƴ ˸ƞ ǑƼ ˗˸˯ƶƙ ˔˻ǃƓƪǕå ǉ˘ǋā

å ßƓ˹ƕ Ɨ ˱ǌ˹ǆ " Ǌ ǄƵ ɖǄ˟á ˙ˮǂå ɆƤ˗ǆ ïƓ˟ã ǑƼ ˔˻ǃƓƪǕå ǉ˘ǋ Ɲǆí ˤƙ Ǌǈá ˣǃîˢ˹ǃ "þƓ
System Development Methodology  åïƓ˟ã Ɇ˰˸ƙ Ɠǋ̇ ǋ˦ƞ ǑƼ Ɨ ˱ǌ˹˸ǃå ǉ˘ǋā ."

 ƗƼ̇ ƶ˸ǃå ɖ˻ˮˠƙ çïåíã Ɨ ʽ ɜȺ ƗƮƓ˳ǃå ˔˻ǃƓƪǕåā èåāíǕå ÜèåíƓƬïǗå ˥ǆ ƗƵ˦˸˱ǆ ˥ǆ ɄǃƋ˯ǒ
) ƗǄɜ ǌ˸ǃå èåāíǕå Ǐǃã ƗƼƓưǗƓ ʼ .þƓˢ˹ǃå ßƓ˹ˮǃ èåïƓǌ˸ǃåātructured Tools ǉ˘ǋ ÿƎƼ Ü(

 ˥ǆ Ʉ˶ƙ Ɨ ˱ǌ˹˸ǃå Üʕǋïåāíá Ǒǋ Ɠǆā ßƓ˹ˮǃåā ʕ˸˶ ǃ˯åā Ɇ˻Ǆ˲˯ǃå èƓǄ˸Ƶ ǑƼ ÿ˦ḪïƓ˵˸ǃå ʕǋ
.þƓs˹ǃå ɖ˻ƛ˦˯ǃ Ɨǆ̠˳ ˯˴˸ǃå èƓɣɣ Ĉ˸˳ǃåā ýƓɜƬǕåā ïå̇ǀǃå ̊ǂå̇ǆ ÜßƓ˹ˮǃå Ɇơå̇ǆ 
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 ç˗ƵƓǀǃå ǉ˘ǋ Ɇ˰˸Ⱥ Ɲǆ̇ ˮ˸ǃå āå ˖ơƓ ǃå āå ˔ǃƓˠǃå ˗ɂā˚˯ǃ Ɨ ˹ǀ˯ǃå ǉ˘ǋ ˕˸˸Ʈ ˗ǀƼ Ǌ ǄƵ ßƓ˹Ɂā
ǈ˦ɜǃ ʕǌƙ̠ƵƓ˴Ĉǆ ˦ǋ ǊƼ̠ǋ ÿǕ ÜƗ˸ǄƶǃåȻ ÿá ʕǌ˹ɜ˸ĈȻ ̟˻˲Ⱥ ˥˻ Ƒ˻Ɠǌ˹ǃå ˥ǒ̠˻ƽ˯˴ ǃ˸å ʕǋ å˦ å˦ơ̇ ˯ǀ

 Ɨ ˹ǀ˯ǃå èßƓƞ ï˦˶˯ǃå å˘ǋ ˥˸ưā .èƓǆ˦Ǆƶ˸ǃå ˤˢǈ ˙ɂ˦ˠƙā ßƓ˹Ɂā ˤ ˸˶ƙ ǑƼ å˦ Ḫ̇ ˯˵ɂā
 ˗ƿā .þƓˢ˹ǃå çƓ ơ çïāí ïƓ˟ã ǑƼ èƓǆ˦Ǆƶ˸ǃå ˤˢǈ ˤ ˸˶ƙā Ɇ˻Ǆ˲˯ƕ ƗƮƓ˳ǃå Ɇơå̇ ˸ǃå Ɠ˹˸˷˯ǆ

 þå˗˳˯ƪå ˤƙ  ǑƼ ) þƓˢ˹ǃå ßƓ˹ƕ Ɨ ˱ǌ˹ǆ ˖˲ ǃåSystemDevelopment 
Methodology ý˦Ʈ˦Ǆǃ (Ǐǃã  Ɇɜ˵ǃåǑƑƓǌ˹ǃå ÜþƓˢ˹Ǆǃ :ý˦˶Ƽ Ɨƶ ƪ ǏǄƵ Ɇ˸˯˵Ȼ ˖˻ơ 

  Ɏā̠ƞ Ɨƪåïí þ˦ǌƽǆ Ơư˦ƙ ýǚƤ ˥ǆ èƓǆ˦Ǆƶ˸ǃå ʕs ǈ Ɏā̠ƞ Ɨƪåïí ǏǄƵ :ýāǕå ýāƓ˹ƙ
 ɆǂƓ˵ǆ ÜèƓǆ˦Ǆƶ˸ǃå ʕsǈ Ɏā̠ƞ Ɨƪåïí ɖˮ˴ ƙ Ǒ˯ǃå èƓǄɣ˯ ǃ˸å ÜƓǌ˯˻ ǋ˸á ÿƓƕ ÜèƓǆ˦Ǆƶ˸ǃå ʕsǈ

 ̠ǒ̠˲ƙā Ɏā̠˱ ǃå Ɨƪåïí.èƓǆ˦Ǆƶ˸ǃå ʕsǈ Ɏā̠ƞ Ɨƪåïí ƓǌǃǚƤ ˥ǆ ̊˱ ƙ˹ Ǒ˯ǃå èå˦ɣ ǃ˳å 
ǈƓ˰ǃå Ɇ˶ƽǃå ˥˸˷ƙāǑƕǚˠǃå íƓƬïǙå þƓˢǈ Ɇ˻Ǆ˲ƙ :Ǒ  Ɨ˴˸˳ǃå íƓƶȺǕå ǏǄƵ ˚˻Ḫ̇ ˯ǃƓȺ

 ˤˢǈ ˙ƮƓ˹Ƶ Ɇ˻Ǆ˲ƙ ÜèƓǆ˦Ǆƶ˸ǃå ˤˢǈ ú˗ǋ Ɇ˻Ǆ˲ƙ Ǒǋā èƓǆ˦Ǆƶ˸ǃå ˤˢǈ þ˦ǌƽ˸ǃ Ɨ ƪƓƪǕå
ǚƤ̠ǆ Ɇ˻Ǆ˲ƙ ÜèƓǆ˦Ǆƶ˸ǃå ʕs ǈ èƓćƞć̇˳Ĉǆ Ɇ˻Ǆ˲ƙ) èƓǆ˦Ǆƶ˸ǃå Ɇ˻Ǆ˲ƙ ÜèƓǆ˦Ǆƶ˸ǃå ˤˢǈ è

 èƓǆ̊ Ǆ˯˴˸ǃå Ɇ˻Ǆ˲ƙ Ü(Ɨ ˴ɜƶǃå ƗȻ˘ƺ˯ǃå Ɇ˻Ǆ˲ƙā èƓǆ˦Ǆƶ˸ǃå ˤˢǈ ǑƼ Ɨ˱ǃƓƶ˸ǃå èƓ Ǆ˸Ƶ
 ÜèƓǆ˦Ǆƶ˸ǃå þƓˢ˹ǃ ƗȻíƓ˸ǃå èƓǆ̊ Ǆ˯˴˸ǃå Ɇ˻Ǆ˲ƙ) èƓǆ˦Ǆƶ˸ǃå ˤˢǈ Ɇ˻ƺ˵ƙā çïåíǗ Ɨɂïā˙˷ǃå

ƶ˸ǃå þƓˢ˹ǃ Ɨɂ̇ ˵ ǃå èƓǆ̊ Ǆ˯˴˸ǃå Ɇ˻Ǆ˲ƙÜèƓǆ˦Ǆƶ˸ǃå þƓˢ˹ǃ Ɨ ˱ǆ̇ ˮǃå èƓǆ̊ Ǆ˯˴˸ǃå Ɇ˻Ǆ˲ƙǄ èƓǆ˦
 þƓˢǈ ǑƼ Ɨ ʸ̇ ƽǃå Ɨ˸ˢǈǕå Ɇ˻Ǆ˲ƙ Ü(èƓǆ˦Ǆƶ˸ǃå þƓˢ˹ǃ Ɨ ˸ ˢ˹˯ǃå èƓǆ̊ Ǆ˯˴˸ǃå Ɇ˻Ǆ˲ƙā

.èƓǆ˦Ǆƶ˸ǃå þƓˢǈ ǑƼ ɆǆƓḧ˯ǃå èƓƿǚƵ Ɇ˻Ǆ˲ƙā èƓǆ˦Ǆƶ˸ǃå 

 íƓƬïǙå þƓˢǈ èǚɜ˵ǆ ˝ ˳˵ƙ ǏǄƵ :˖ǃƓ˰ǃå Ɇ˶ƽǃå ˚Ḫïā  Ǒƕǚˠǃå ˥ǆ Ɠǌ˯˱ǃƓƶǆā 
ˤƛ ˥ǆā ǑǃƓ˲ǃå èƓǆ˦Ǆƶ˸ǃå þƓˢǈ èǚɜ˵ǆ ˗ǒ˗˲ƙ ýǚƤ  ˗˲ƙ˸ɂ˦ǀƙā èǚɜ˵˸ǃå Ɇơ ɆƑå˗ƕ ˗ǒ Ɠǌ

 ÜƗȻíƓ˶ ƿ˯Ǚå Ɏā̠˱ ǃå ÜƗǄ˸ƶǃå Ɏā̠˱ ǃå ÜƗ˹ƽǃå Ɏā̠˱ ǃå èƓƪåïí ˥ǆ ƗƽǄ˯˳ ǃ˸å ÷å˦ǈǕå þå̠˳ ƪ˯ƓȺ
.̝ ǈ˴Ǖå Ɇǒ̠ˮǃƓȺ ƗƮ˦ ǃ˯å Ǐǃå Ǚ˦Ʈā ƗƪƓ˴ǃå Ɏā̠˱ ǃå ÜƗǈ˦ǈƓǀǃå Ɏā̠˱ ǃå 
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 íƓƬïǙå þƓˢǈ ˤ ˸˶ƙ Ǐǃå ú˗ǌɁā :ƴȺå̇ ǃå Ɇ˶ƽǃå ˚Ḫïā  Ǒƕǚˠǃå ˶ƽǃå ýāƓ˹ƙ ˗ǀƼ ƴȺå̇ ǃå Ɇ
 èƓƽƮå˦ǆ ÜèǚƤ̠ ǃ˸å èƓƽƮå˦ǆ ˥ǆ Ąåß̠ƕ ëć̇ć˯ǀĈ˸ǃå èƓǆ˦Ǆƶ˸ǃå þƓsǈ èƓƽƮå˦ǆ íå̠Ƶã
 ç̊ ǌƞǕå èƓƽƮå˦ǆ Ü˥˻ǄǆƓƶǃå íå̇ ƼǕå èƓƽƮå˦ ǆ Ü Ɨ˱ǃƓƶ˸ǃå èƓ Ǆ˸Ƶ èƓƽƮå˦ǆ ÜèƓƞ̇ ˳˸ǃå

.èƓ ˱ǆ̇ ˮǃå èƓƽƮå˦ǆā èå˗ƶ˸ǃåā 
 íƓƬïǙå þƓˢǈ ˤ ˸˶ƙ ǑƼ ç˗˸˯ƶ˸ǃå Ɨ ǃǓå ˛ǆƓ˳ǃå Ɇ˶ƽǃå Ǒˠƺɂā Ǒƕǚˠǃå  ǒ Ɠ˸ ʼ ɖǄƶ˯
 þƓsǈ èǚƤ̠ǆ ʕ˸˶ ƙ ÜèƓǆ˦Ǆƶ˸ǃå þƓsǈ èƓćƞć̇˳Ĉǆ ʕ˸˶ ƕ˯ˤ ˸˶ƙ èƓǆ˦Ǆƶ˸ǃå èƓ Ǆ˸Ƶ 

.èƓǆ˦Ǆƶ˸ǃå ç˗ƵƓƿ þƓˢǈ ˤ ˸˶ƙā þǚƶ˯ƪǙå þƓˢǈ ˤ ˸˶ƙ ÜƗ˱ǃƓƶ˸ǃå 
 íƓƬïǙå þƓˢǈ ïƓ ˯Ƥå Ɨ Ǆ˸Ƶ ñíƓ˴ǃå Ɇ˶ƽǃå ô̇ ƶ˯˴ɂā  Ǒƕǚˠǃå ǚƤ ˥ǆ Ǌǀ ˮˠƙā ÿƓ ƕ ý

Ǖå Ɨ˭˻ǌƙ Ü þƓˢ˹ǃå ïƓ ˯Ƥå Ɨ ʽ ǂǏǃã ýƓǀ˯ǈǙåā ˗ǒ˗˱ǃå èƓǆ˦Ǆƶ˸ǃå þƓˢǈ ɖ˻ˮˠ˯ǃ ˥˻ǄǆƓƶǃå íå̇ Ƽ 
.˗ǒ˗˱ǃå þƓˢ˹ǃå ɖ˻ˮˠƙ 

  íƓƬïǙå þƓˢǈ ɖ˻ˮˠƙ ˗ƶȺ Ɠǆ í˦ǌƞ ƴȺƓ˴ǃå Ɇ˶ƽǃå ýāƓ˹˯ǒ å̇ ˻Ƥáā  Ǒƕǚˠǃå ˸ǃåā ǑƼ ƗǄ˰˸˯
èƓǆ˦Ǆƶ˸ǃå þƓˢǈ ƗǈƓ Ʈā ˤɂ˦ǀƙ2. 

:˕ǐ˕˯ǁä ýƑˠ˷ǁä çƑǆˤɚǄ 
1:ýƑˠ˷ǁä çƑƻǂǄ _ 

) ˤƿï ýā˗ƞ1 (ƨäî˕ǁä ìäˤ˶ǁäƕ : ˥ǆ ÿ˦ḧ˯ƙ Ǐǋā 

çíƓ˸ǃå ˤƿï çíƓ˸ǃå ˤƪå ˝˶˳˯ǃå  Ɇ˶ƽǃå
ƪåï˗ǃåǑ 

Ɨ ʿ ƪǙå èå˗ơ˦ǃå í˗Ƶ  í˗Ƶ
èƓƵƓ˴ǃå 

CT303  Ɨ˱ǆ̇ ˮǃå
++ ƗƺǄƕC 

Ɨ˱ǆ̇ ƕ ˖ǃƓ˰ǃå Ɨ˱ǆ̇ ƕ ˛ƪå 2 2 

                                                           
2  analysis www.arabmoheet.net/System 
 

 

http://www.arabmoheet.net/System
http://www.arabmoheet.net/System
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) ˢƽî üĀ˕Ɯ1(  ý˦ǀơ ǏǄƵ Ɏ˦˯˲Ȼ ýā̠ƞ ˥Ƶ çïƓyǑ˯ǃå  Ɨ˹˻Ƶ ƴǆ íå˦˸ǃå èƓǈƓ ƕ ˝˳ƙ
 Ɨǆ˗˳˯˴˸ǃå Ɨǀ ʿ˲ǃå èƓǈƓ ˮǃå ˥ǆ  ǑƼ ˸ǃå ˗ǌƶǑǃƓƶǃå   Ü ˛˹˻˸ƿ ƗǄǆƓ˵ǃå ˥ǌ˸ǄǃǃåāǑ˯ Ǒǋ 

 ß̊ ƞǑ˴ Ƒï  èƓǈƓ ˮǃå ç˗ƵƓƿ ˥ǆǑ˯ǃå  íƓƬïǙå þƓsǈ Ɠǌ˹ǆ ÿ˦ḧ˯ǒ Ǒƕǚˠǃå. 

) ˤƿï ýā˗ƞ2 (ƛƏƑ˭˷ǁä  ǆ˥ ÿ˦ḧ˯ƙ Ǐǋā  : 
˔ǃƓˠǃå ˤƿï çíƓ˸ǃå ˤƿï ƪåï˗ǃå Ɇ˶ƽǃåǑ Ǆ˶ƽǃå ý˗ƶ˸ǃåǑ þƓƶǃå ý˗ƶ˸ǃå 
101 CT303 ˖ǃƓ˰ǃå 2.1 3.0 

) ˢƽî üĀ˕Ɯ2( çïƓ ʸ  ƓǃƓơ ÿ˦ƪïå̠ǃå ƗǄɣǃå ƝƑƓ˯ǈ ̋ ƙ˳ ý˦ǀơ ǏǄƵ Ɏ˦˯˲Ȼ ýā̠ƞ ˥Ƶ
 Ɠǌǆå˗˳˯ƪǙ ˣǃîā þƓˢ˹ǃƓȺ ƗƮƓ˳ǃå èƓǈƓ ˮǃå ç˗ƵƓƿ ˥ǆ ß̊ ƞ Ǐǋā ǑƼƝƑƓ˯ǈ ïƓǌˡå áɏ  ˔ǃƓ˟

.Ǐƿïā Ɇɜ˵Ⱥ āå ïƓ˴ƽ˯ƪƓǂ 

) ˤƿï ýā˗ƞ3 (ˣ˹˯ɀ˗˱ǁä ƕ ǂ˞ǁä :ƗǃƓ˯ǃå ý˦ǀ˲ǃå ˥ǆ ÿ˦ḧ˯ǒ ˦ǋā 

 ˤƿï
˔ǃƓˠǃå 

 ˤƪå
˔ǃƓˠǃå 

ˤ˴ǀǃå ˝˶˳˯ǃå ˯˹ǃåƗ˱ ý˗ƶ˸ǃå  Ɨ˹ƪ
ûƓ˲˯ǃǙå 

 Ɨ˹ƪ
ê̇ ˳˯ǃå 

1137  ƗǆƓƪá
ˤǃƓƪ 

 Ɨƪ˗˹ǌǃå Ɨ ˹ǀƙ
 Ɨ ƑƓɁ̇ ǌḧǃå
Ɨ ǈā˙˯ḧǃǙåā 

 èǙà
Ɨ ƑƓɁ̇ ǌǂ 

˗˻ƞ 69  ˃ɂ̇ Ƥ
2000 

ƴ Ɂï2
003 

 
) ˢƽî üĀ˕Ɯ3(  ˥ǆ ˥˻˱ɂ̇˳ǃå ƗǄɣǃå èƓǈƓƕ ̋ ƙ˳ ý˦ǀơ ǏǄƵ Ɏ˦˯˲Ȼ ýā̠ƞ ˥Ƶ çïƓy

 ß̊ ƞ Ǐǋā ÿǙå Ǐ˯ơ Ɨ˸Ȼ˗ƿ èå˦˹ƪƓưãǑƼ  ǑƼíƓƬïǙå Ɨǆ˦ˢ˹ǆ  Ǒƕǚˠǃå ƓǋïƓǌˡå ˥ɜ˸ǆā
.Ǐƿïā Ɇɜ˵Ⱥ āå ƗƬƓ˵ǃå ǏǄƵ 

2:˕ǐ˕˯ǁä ýƑˠ˷ǁä çƑǊƜäĀ _ 
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) ˤƿï Ɇɜ˵ǃå1þƓˢ˹Ǆǃ Ɨ ˴ Ƒ̇ ǃå ƗƬƓ˵ǃå Ơư˦ǒ ( 

 ǑƼ ) ˤƿï Ɇɜ˵ǃå1˔ǃƓˠǃå þ˦ǀȻ ˖˻ơ þƓˢ˹Ǆǃ Ɨ ˴ Ƒ̇ ǃå ƗƬƓ˵ǃå Ɇ˰˸ƙ Ǐǋā (  ɏ˘ǃå˗ǃ ˤƿï ǊȻ
Ǒƪåïí  ˥˻ɜ˸ƙ ˤ˯˻Ƽ ý˦Ƥ˗ǃå Ɇ˻˱˴˯ƕïåïðǕå ˯ǃåǑ Ƥ˗ǃå ˥ǆ Ǌ˹ɜ˸ƙ ý˦Ǐǃã å ƝƑƓ˯ǈ ƗƼƓưǗƓȺ íå˦˸ǃ

 èåïƓ ˳ǃå ƴ ˸ƞ Ǐǃåå˗ƵƓǆ  ƗƼ̇ ƶǆ ƴ ˠ˯˴ ʼ ˗ǒ˗˱ǃå ˔ǃƓˠǃå Ɠǆå Ü ˥˻˱ɂ̇ ˳ǃå ƗƬƓƬ
 Ɨ˴ƪ˓˸ǃå Ɏ˗ǃ ý˦ˮǀǃå ɉā˙Ƭā ƠƑå˦ Ǆǃåā ˔ǃƓˠǃå Ɇ˻ǃí ïð ɖɂ̇ ˟ ˥Ƶ íå˦ ˸ǃåā èƓ˶˶˳˯ǃå

 Ü Ɠǌǒ˗ǃ Ɇ˻˱˴˯ǃå íå̇ ˸ǃåƓǆá  ý˗ƶǆ ƗƼ̇ ƶ˸ǃ ˥˻˱ɂ̇ ˳ǃå ƗƬƓƬ Ǚã ǊȻ˗ǃ ˛ ǃ Ɲɂ̇ ˳ǃå ˔ǃƓˠǃå
å. ê̇ ˳˯ǃå ƣɂïƓƙā Ɨ˱ ˯˹ǃåā ëƓ˱˹ǃ 
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) ˤƿï Ɇɜ˵ǃå2˗ǒ˗˱ǃå þƓˢ˹ǃå  ǑƼ  ˔ǃƓˠǃå Ɇ˻ǃí Ơư˦ǒ ( 

 

 ǑƼ ) ˤƿï Ɇɜ˵ǃå2˔ǃƓˠǃå Ɇ˻ǃí ƗƬƓƬ Ơư˦ǒ (  ɏ˘ǃå āå ˗ǒ˗˱ǃå ˔ǃƓˠǃå ɆƤ˗ǒ ǊǃǚƤ ˥ǆ
 ƗƼ̇ ƶ˸ǃ ñïå˗ǃåþƓ˴ƿǕå  íå˦ ˸ǃå ƴǆ Ɨ ƪåï˗ǃå ý˦˶ƽǃåā ǑƼ ƗƮƓ˳ǃå Ɨ ʿ ƪǕƓȺ Ɇ˶Ƽ ɆḪ 
 Ǌƙ˗ƵƓ˴˸ǃ íå˦ ˸ǃƓȺ.íå˦ ˸ǃå Ɇɂ̊ ˹ƙ ˗˹Ƶ 

 
) ˤƿï Ɇɜ˵ǃå3Ɲɂ̇ ˳ǃå ƗƬƓƬ ( 
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) ˤƿï Ɇɜ˵ǃå3 ˙ǌˢ˯Ƽ Ǐƪåï˗ǃå ˤƿ̇ ǃå ýƓƤíƎȺ þ˦ǀȻ ˖˻ơ Ɲɂ̇ ˳ǃƓȺ ƗƮƓ˳ǃå ƗƬƓ˵ǃå Ơư˦ǒ (
. þƓƶǃå ý˗ƶ˸ǃƓȺ Ɨ˱ ˯˹ǃå Ǌǃ 

.Ɠǀ˴ǆ Ǌơ̇Ƭ ʕƙ Ɠ˸Ḫ èƓƬƓ˵ǃå ˥ǆ ̠ǒ̠ƶǃå ǏǄƵ Ɏ˦˯˲ɂā ̠ǒ̠˱ǃå þƓs˹ǃå ˥ǆ ß̊ƞ å̆ǋā 

 Ʉ˶ƴǁä ƕƾɀ˗˝  Ǐƺ  ̠ ˭ƾ˶ǁä ýƑˠ˷ǁä: ê 

1. )èƓǈƓ ƕ ç˗ƵƓƿ ßƓ˵ǈåRDBMS èƓǈƓƕ ýā̠ƞ) Ǐǋā ýāå̠ƞ ƗƵ˦˸ ǆ˱ ǏǄƵ Ɏ˦˯˲ƙ (
 ýā˗ƞÜ ˥˻˱ɂ̇ ˳ǃå Ɨ Ǆˠǃå ýā˗ƞ ÜƝƑƓ˯˹ǃå èƓǈƓ ƕ ýā˗ƞ Üíå˦˸ǃå èƓǈƓ ƕ ýā˗ƞ Ü ˔ǃƓˠǃå

.(˥˻ǆ˗˳˯˴˸ǃå 
2. ) Ɨƺǃ þå˗˳˯ƪƓȺ íå˦ ǂǕåā èƓƬƓ˵ǃå ˤ ˸˶ƙVb.Net 2010.( 
3.  ý˦Ƥ˗Ǆǃ èƓ ơǚƮ ƴưāǏǃã å ˥ƕ˻ û̇ƽȻ ̟˻˲Ⱥ þƓs˹ǃåÜˤȻ˗ǀǃå āå íƓ˱ǃå ˔ǃƓˠǃ 
4.  ˗˱ǃåā ˥˻˻ǆƓˢ˹ǃå Ɨ Ǆˠǃå ƴ ˸˱ǃ ƗơƓ˯ǆ èåïƓ ˳ǃå ˞ƶȺ ˗ƞ˦ǒǑ˯ǃå ˗ǃ ˕˴ ǃ ˤǌǒ

.ƝƑƓ˯ǈ 
5. . ʕǌƙíƓƽȻå ̝ ƪ˲ā ʕǌƙƓǈƓƕ ɆƵ ý˦Ƥ̠Ǆǃ ÿ˦ ɂ˱˳̇ǃå æǚɣǄǃ ƗƬƓƬ ʕ˸˶ƙ 
6.  Ɨƪåï̠ǃå þƓƿïǕƓȺ ʕǋ̊˻˻˸˯ƕ xǃîā ̆Ƽå˦˹ǃå ƴ˸ƞ Ơ˯Ƽ ÿ˦ƶɣ ˯˴Ȼ Ǐǆå̠ǀǃå ƗǄɣǃå

Ƽ í˗˱ǃå Ɠǆå ˤǌƕ ƗƮƓ˳ǃå ý˦ˮǀǃå ɉā˙Ƭ ç˘ƼƓǈ ɊǀƼ Ơ˯Ƽ ˤ˯˻ ǑƼåā þƓ˴ƿǕåā Ɨ˴ƪ˓˸ǃå èƓ˶˶˳˯ǃ
.Ɨ ʿ ƪǙå ƴǆ íå˦ ˸ǃåā 

7. ) Ǐǋā ÷ā˙˵˸ǃå Ɇ˻Ǆ˲˯ƕ ƗƮƓ˳ǃå èƓ ˱ǌ˹˸ǃå ˗ơå ýƓ˸ƶ˯ƪåUML. Ɨƞ˘˸˹ǃå Ɨƺǃ ( 

: ƕȹìƑ˶ǁäĀ ƕ ˯Ǆ˗ˬǁä ƕǄ˕˱˭˲˶ǁä çƑ ˷ƾ˭ǁä 

1.  æ˦ƪƓơ ðƓǌƞǑ˴ Ƒï )Server.( 
2. ) ǏƵ̇ Ƽ æ˦ƪƓơ ðƓǌƞclient.( 
3.  ç̇ ˻ˮḪ ô̇ Ƶ ƗƬƓƬ. ƓǌƞƓ˯˲Ȼ Ǐ˯ǃå èƓǆ˦Ǆƶ˸ǃå ô ƶ̇ǃ ̝ǃƓɣǄǃ ƗơƓ˯ǆ ÿ˦ḧƙ 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мф 

 
 

4. ) Ɨ˱ǆ̇ ƕ ƗƺǃVB.NET. ( 
5.  ƝǆƓǈ̇ ƕçïåíã ) Ɨ ʿƑǚƶǃå èƓǈƓ ˮǃå ˗Ƶå˦ ƿRDBMS. ( 

ƛƏƑ˭˷ǁä: 

1.  ˥˻˶˯˳˸ǃå ̇˻ƺǃ Ǐ˯ơ Ɨǈā̇˯ḧǃǙå ƗƼƓǀ˰ǃå ßƓƽưɀā ̝ǃƓɣǄǃ þƓƶǃå Ɏ˦˯˴˸ǃƓȺ ßƓǀƙïǙå
.æ˦ƪƓ˲ǃå ýƓ˱˸Ⱥ 

2. ơ ˥ǆ Ɨ ƪåï˗ǃå èƓǆ˗˳ǃå ƴ ˸ƞ ýƓ˶Ȼɀā Ɇ˻ǌ˴ƙ íƓƬïǙå ˖˻Ǒƪåï˗ǃå  ˔ǃƓˠǄǃ
 ƴ ˸ƞ ˙˻Ƽ˦ƙ ˥ǆ Ǌ˹˻ɜ˸ƙāèƓȺƓƞǗå Ǒ˯ǃå .˔ǃƓˠǃå Ɠǌ˹Ƶ ˙˴ƽ˯˴Ȼ 

3.  ˃ ʽ˳ƙßƓ ʸǕå  ˥ƵèåïåíǗå .þƓ˴ƿǕåā 
4.  ïíå˦ ḧǃå í˗Ƶ ˙˻Ƽ˦ƙǑ˯ǃå  Ɇ˸ƶƙ ǑƼ ˗˻Ƭ̇ ˯ǃå ýƓ˱ǆ Ǒƕǚˠǃå. 
5. Ɨ ǈƓɜǆá ˔˲ƪ ɏá  āå èåíƓƼå ˥ǆ ˔ǃƓˠǃå ˝˳Ȼ Ɠ˸ ʼ êî˦˸ǈèƓ ƛã  āå Ɏ˦˯˴ǆ

ƞƓ˲ǃå ÿāí èƓƞïí ɖ˵ǂ æƓǋ˘Ǆǃ ƗǏǃã .Ɨ˶˯˳˸ǃå çïåíǙå 
6.  Ɨ ǃƓƶǃå ƗƵ̇ ˴ǃå ǑƼ ƗƵ̇ ƪ ˖˻ơ ˥ǆ ßåíǙåßƓˠƵã  Ɨ ˮǄƙā ˙ɂïƓǀ˯ǃå ˔˲ƪā Ɨǆ˦Ǆƶ˸ǃå

 èƓǈƓ ˮǃå ç˗ƵƓƿ ˥ǆ çíƓƽ˯ƪǙåā èåïƓ˴ƽ˯ƪǙå ƴ ˸ƞ ǑƼåíǗåā þƓ˴ƿǙå ˥˻ƕ ɊɁ̇ ǃå Ɨ Ǆ˸Ƶ èåï
.ƗǄɣǃå ÿā˓˵ Ⱥ Ɨ˶ ˯˳˸ǃå 

:éƑ˭˷˭ƨǗä 

˯ǃå ýǚƺ˯ƪå ˥ɜ˸Ȼ ǊǈƋȺ ˖˲ ǃå ˥ǆ ˝Ǆ˳˯˴ǈ èå˗ƶǆā Ɲǆå̇ ƕ ˥ǆ Ɨ˰ǒ˗˲ǃå èƓ ˹ǀƼ Ǒ Ɇ˻ǌ˴ƙ
 þƓˢ˹ǃå å˘ǋ ˤ ˸ƶƙ ˥ɜ˸ɂā Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃåā èƓƶǆƓ˱Ǆǃ Ɨ ˴˹ǃƓȺ Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃåáƓ˷Ȼ  ǏǄƵ

.ƴɂ̇ ƪā Ɇǌƪ Ɇɜ˵Ⱥ ˔ǃƓˠǄǃ Ɨǆ˗˳ǃåā ç˗ƑƓƽǃåā Ɨǆ˦Ǆƶ˸ǃå ýƓ˶Ȼɀā þƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ƪ˓ǆ 
 Ǌǀ ˮˠƙ ˥ɜ˸Ȼ ˖˲ ǃå å˘ǋåîã Ȼ Ǚā ˤƵ˗ǃåā çíåïǙå ɊǀƼ è̇ Ƽå˦ƙ êƓ˯˲ǃãǏ ư èƓ ǈƓɜǆå Ɨ˸˳

 ƗơƓ˯˸ǃå èƓ ˹ǀ˯ǃå þå˗˳˯ƪå ˥ɜ˸Ȼ ˥ḧǃā  ǑƼ.Ɠ ˮ˻ǃ 
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ǂˬƾ˭˲˶ǁä îˤ˴˭ǁäǏ : 

èƓǋ ɖ˻ˮˠƙ ˥Ƶ çïƓ ʸ Ơ ˶Ȼ ˖˻˲Ⱥ þƓˢ˹ǃå ˙ɂ˦ˠƙ Ɨ ǈƓɜǆå  ǑƼ˥ǒ˘ǃå Ɨ ǄˠǄǃ ëƓ˯ǆ  ˥ǆ
.˗ƶȺ ˥Ƶ çï˦Ḫ˘˸ǃå èƓǆ˗˳ǃå ƴ ˸ƞ ɖ˻ˮˠ˯ǃå þ˗ǀȻ ˖˻˲Ⱥ Ɨ˸ Ǆƶ˯ǃå Ɨ˴ƪ˓˸ǃå ˥˸ư 

ƲƜä̠ ˶ǁä 

1. íƓǌǃå ˗˸˲ǆ ˗˸˲ǆ.í. Ɨɂï˗˹ɜƪǙå Ɨ ˯ɜǆ Ü ƓǌƙƓǀ ˮˠƙā èƓǆ˦Ǆƶ˸ǃå Ɠ ƞ˦ǃ˦˹ḧƙ Ü Ɏ 
2. https://ar.wikipedia.org/wiki/ èƓ ˱ǆ̇ ˮǃå_Ɨƪ˗˹ǋ 
3. analysis  www.arabmoheet.net/System 
4.  èƓ˶˳Ǆǆ  ǑƼ  ˣ ˴ ƕ ýå˦ ˱Ƽ2 Ü ˗˻Ƭï ˙ǋ̊ ǆ ÿƓ˴ơåÜ2005. 
 
 
 
 
 
 
 
 
 
 
 

http://www.arabmoheet.net/System
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ýä˕˱˭ƨä ƕ ˯Ǌ˷Ǆ PPDIOO  ˒ƨƑ˰ǁä çƑɚ ˳ǁ ƕ ˷ƾ˭ǁä ƲɀîƑ˳˶ǁä ˢ ˶˴Ɨ Ǐƺ
ǏǁǑä 
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 ɍïƑƸ˷Ɠ åʕƨƑ˰ǁä çƑ˷ƾ˭ǁ ǏǁƑƴǁä ̞Ǌƴ˶ǁä 
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ǏǁƑƴǁä ˢ ǂƴ˭ǁä æîäïĀ 

elbreikiw@gmail.com 
 

˛˱ǂ˶ǁä 
 Ɇɜ˵Ⱥ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ ýƓ˱ǆ ǑƼ ˙˸˯˴˸ǃå ï˦ˠ˯ǃåā ƴƪå˦ǃå ïƓ˵˯ǈǙå Ɏ˗ǆ ˗ơå ǑǄƵ Ǐƽ˳Ȼ Ǚ
 Ɨ ǈā˙˯ḧǃå çï˦ƛ Ɇ˸Ƶ ǑƼ ïƓ˵˯ǈǙå å˘ǋ ˤǋƓƪ ˗ƿā ÜóƓƤ Ɇɜ˵Ⱥ ǑǃǓå ˔ƪƓ˲ǃå èƓɜ Ƭā þƓƵ

ÜƗȻíƓ˶˯ƿǙå) èǙƓ˱ǆ ç˗Ƶ ǑƼ Ɠ˸ǃåÜƗ ǃ  þ̠ƶǃ å̇sǈā Ü(Ɏ̇ƤǙå èǙƓ˱˸ǃå ǑƿƓɁā ÜƗˮ ǃɣå
 ǑƼ ˚˻Ḫ̇ ˯ǃå ˤƙ ÜǑǃǓå ˔ƪƓ˲ǃå èƓɜ Ƭ ˤ ˸˶ƙ ǑƼ Ɨƶ ˯ǆ Ɨ ˱ ƙå̇ ˯ƪåā Ɨ˲ưåā ƗˠƤ í˦ƞā

Ɨ ˱ǌ˹ǆ ǏǄƵ Ɨƿï˦ǃå ǉ˘ǋPPDIOO   ƗḪ̇ ˵Ⱥ ƗƮƓ˳ǃåCisco  Ɨ˱ ǌ˹˸ǃå ǉ̆ǋ ÿ˦ḧƙ Ǒḧǃ
ƗȺƓ˰˸Ⱥ ˔˱Ȼ Ǒ˯ǃå Ɨ˹˻˯˸ǃåā Ɨ˸ Ǆ˴ǃå ˗Ƶå˦ ǀǃåā Ɨ˲ưå˦ǃå Ɨ ˱ ƙå̇ ˯ƪǙå ˗˹ǌ˸ǃå ǑǄƵ ā ˥˻ƪ

 ƗǄǆƓḧ˯ǆ Ǒǃå ˔ƪƓơ Ɨɜ Ƭ ˤ ˸˶˯ƕ å˦ ǆ˦ǀȻ Ǒḧǃ ƓǌƵƓ ƙå ǑǃǓå ˔ƪƓ˲ǃå èƓɜ Ƭ Ǒ˶˯˳ǆ
 èƓɜ ˵ǃå ˤ˴ƿ ê̇ ˳ƙ ƴɂïƓ˵ǆ Ɨ Ǆ˟ Ɨƿï˦ǃå ǉ˘ǋ ˗ƵƓ˴ƙ Ɠ˷Ȼå Ü˙˸˯˴˸ǃå ï˦ˠ˯ǃåā ƴƪ˦˯Ǆǃ ƗǄƕƓƿā

Ⱥ ˤǌƞ̇ ˳ƙ ƴɂïƓ˵˸ǃ ɆǆƓḧ˯˸ǃåā ˗˻˱ǃå ˤ ˸˶˯ǃå ˥ǆ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃåā èƓ ǄḧǃƓȺǃƓ˵ ˤ Ǆ˴ǃå Ɇɜ
˳ǃå  .ßƓˠƤǙå ˥ǆ ǑǃƓ 

 Ɇơå̇ ǆ í˗ƶȺ ßå̊ ƞå Ɨ˯ƪ Ǐǃã ǑǃǓå ˔ƪƓ˲ǃå Ɨɜ Ƭ ßƓ˵ǈå Ɇơå̇ ǆ ˤ ˴ǀƙ Ɨƿï˦ǃå ǉ˘ǋ ǑƼ ˤƙ
 Ɨ ˱ǌ˹˸ǃå  ˥ǆ ƗǄơ̇ ǆ Ɇḧǃ  Ɨɂïā˙˷ǃåā Ɨ˸ǌ˸ǃå ɉƓǀ˹ǃå ˞ƶȺ ƗƼƓưƎȺ Ɠ˹˸ƿā (Ɇơå̇ ǆ ˕ƪ)

mailto:Abdelsalam.elrashdi@gmail.com
mailto:elbreikiw@gmail.com
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 èƓɜ Ƭ ƴ ˸ƞ ˤ ˸˶˯ǃ ƗǄǆƓƬ ƗǄǆƓḧ˯ǆ Ɨ ˱ǌ˹ǆ Ɨ ˱ǌ˹˸ǃå ǉ˘ǋ Ơ ˶ƙ Ǒ˯ơ Ɨ ˱ǌ˹˸ǃå Ɇơå̇ ǆ
å ˔ƪƓ˲ǃå ǑƼ èƓɜ ˵ǃå ˤ˴ƿ ê̇ ˳ƙ ƴɂïƓ˵ǆ Ɨ Ǆ˟ ç˗ƵƓ˴ǆā Ɇ˻ǌ˴ƙ Ǒǃå ƗƼƓưǗƓȺ Ü ǑǃǙ

 þƓ˯Ƥ ǑƼā .÷ā˙˵˸ǃå æƓ˯Ḫ æå˦ƕå ˥ǆ æƓȺ ɆḪ ǑƼ Ɨ˴ Ƒ̇ ǃå ɉƓǀ˹ǃå ˥ǆ Ɨˠǀǈ ɆḪ ƗƼ̇ ƶǆ
 ƴɂïƓ˵˸ǃå ˤ ˸˶ƙ ǑƼ Ɨ ˱ǌ˹˸ǃå ǉ˘ǋ Ɨ˸Ƒǚǆ Ɏ˗ǆ ƗƼ̇ ƶ˸ǃ ɆǆƓƬ ÿƓ ˮ˯ƪå Ɇ˸Ƶ ˤƙ ÷ā˙˵˸ǃå

Ǆ˲ƙā ǑǃǓå ˔ƪƓ˲ǃå èƓɜ ˵Ⱥ ƗƮƓ˳ǃå Ɨ ˹ǀ˯ǃå ̇ ˸ǃå ƝƑƓ˯˹ǃå Ǒǃå ý˦Ʈ˦Ǆǃ ƝƑƓ˯˹ǃå ǉ˘ǋ Ɇ˻ ç˦ƞ
.Ɨ ˱ǌ˹˸ǃå ǉ˘ǋ þå˗˳˯ƪå ˥ǆ 

Abstract 

Without doubt the Extensive outreach and continuous development in 

information technology generally and special in computer networks, where 

it has contributed in make huge revolution in various fields (economic, 

financial, medical, and other fields),also there is no clear strategic and plan 

to design computer networks, This paper focuses on Cisco's PPDIOO 

methodology to be a clear strategy and sound and robust rules that 

engineers and computer network professionals must follow to design a 

scalable and scalable computer network. Continuous evolution, also help 

students of this paper projects networks colleges and higher institutes 

section of good integrated design projects for graduate graduated in proper 

free of errors.  In this paper , The stages of establishing  were divided into 

6 parts as the number of stages of the methodology (6 stages). some 

important and necessary points were added for each stage of the 

methodology so that this methodology becomes a comprehensive 

integrated methodology for the design of all computer networks. 

Graduation projects of the networks department in the knowledge of each 

of the key points in each section of the project book. At the end of the 

project we conducted a comprehensive questionnaire to determine the 

suitability of this methodology in the design of technical projects for 
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computer networks and analyze these results to reach the desired results 

from using this methodology. 

ƕ ǂ˹ǁ˕ǁä çƑ˶ǂḥǁä :˱ǌ˹ǆ ƗPPDIOO  ˤǋå Ü ǑǃǙå ˔ƪƓ˲ǃå èƓɜ Ƭ ˤ ˸˶˯ǃ Ɨ ˱ǌ˹ǆ Ü
 Ü èƓɜ ˵ǃå ˤ ˸˶ƙ èƓ ˱ǌ˹ǆPPDIOO Lifecycle . 

1- ƕǄ˕ƾ˶ǁä 
 ˤ ˸˶˯ƕ Ǐ˹ƶƙ Ǒ˯ǃå éƓ˲ȺǙåā èƓ ˱ǌ˹˸ǃå ˥˻ƕ ˙˻ˮḧǃå ˗ƵƓ ˯ǃå Ɏ˗ǆ ˗ơå ǏǄƵ Ǐƽ˳Ȼ Ǚ
 ǑƼ ˙˸˯˴˸ǃåā ˙˻ˮḧǃå  ï˦ˠ˯ǃå ɏ˗ǆā ÜǑǃǙå ˔ƪƓ˲ǃå èƓɜ ˵Ⱥ ƗƮƓ˳ǃå Ɨ ˹ǀ˯ǃå ƴɂïƓ˵˸ǃå

Ɠ˱ǆ ǉ˘ǋ ƗǄƿ Ɍơǚǈ ˖˻ơ .ƗƽǄ˯˳˸ǃå èǙƓ˱˸ǃå ƴ ˸ƞ ǑƼ ƓǋïƓ˵˯ǈåā ǑǃǙå ˔ƪƓ˲ǃå èƓɜ Ƭ ý
 ˔ˮ˴ǃå å˘ǌǃ Ü˙˻ˮḧǃå ï˦ˠ˯ǃå å˘ǌƕ ƗǈïƓǀ˸ǃƓȺ éƓ˲ȺǙåā èƓ ˱ǌ˹˸ǃåǑƼ ˚˻Ḫ̇ ˯ǃå ˤƙ  Ɨƿï˦ǃå ǉ˘ǋ

 Ɨ ˱ǌ˹ǆ ˃ ˡ˦ƙ ǑǄƵPPDIOO ƗḪ̇ ˵Ⱥ ƗƮƓ˳ǃå Cisco  Ɨ ˹ǀ˯ǃå ƴɂïƓ˵˸ǃå ˤ ˸˶ƙ ǑƼ
 ˔ƪƓ˲ǃå èƓɜ ˵ǃǑǃǓå  ˦ ƙ Ɠ˸ǃ ˤ ˸˶ƙ ǑƼ Ɨ ǃ˦˸Ƭā Ɨƿíā Ɨǈā˙ǆ ˥ǆ Ɨ ˱ǌ˹˸ǃå ǉ˘ǋ ǉ̇ Ƽ

˙˻ˮḪ Ɇɜ˵Ɂā Ɨƿï˦ǃå ǉ˘ǋ ˗ƵƓ˴ƙ ˖˻ơ .ƗƽǄ˯˳˸ǃå Ɨ ˹ǀ˯ǃå ƴɂïƓ˵˸ǃå ˳ǆ ā Ǒƪ˗˹ǌǆ èƓɜ Ƭ Ǒ˶˯
 ǑƼ ˙˸˯˴˸ǃå ˙ɂ˦ˠ˯ǃåā ƴ ƪ˦˯Ǆǃ ƗǄƕƓƿā ƗǄǆƓḧ˯ǆ Ɨ ˹ǀƙ ƴɂïƓ˵ǆ ˤ ˸˶ƙ ǏǄƵ ǑǃǓå ˔ƪƓ˲ǃå

Ǆ˟ Ɨƿï˦ǃå ǉ˘ǋ ˗ƵƓ˴ƙ üå˘Ḫ Ü ƗƽǄ˯˳˸ǃå Ɇơå̇ ˸ǃå ƴ ˸ƞ èƓɜ ˵ǃå ˤ˴ƿ ê̇ ˳ƙ ƴɂïƓ˵ǆ Ɨ
 ˤ Ǆ˴ǃå Ɇɜ˵ǃƓȺ ˤǌƞ̇ ˳ƙ ƴɂïƓ˵˸ǃ ɆǆƓḧ˯˸ǃåā ˗˻˱ǃå ˤ ˸˶˯ǃå ˥ǆ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃåā èƓ ǄḧǃƓȺ

  .ßƓˠƤǙå ˥ǆ ǑǃƓ˳ǃå 

2- ƕǂɚ˳˶ǁä ó˗Ƴ 
 èƓ ˱ǌ˹˸ǃå ǑƼ Ơưå˦ǃåā ˙˻ˮḧǃå Ơ˵ǃå ˦ǋ Ɨƿï˦ǃå ǉ˘ǋ ǑƼ Ɠǌ˯˱ǃƓƶǆ ˤƙ Ǒ˯ǃå Ɨ˴ Ƒ̇ ǃå ƗǄɜ˵˸ǃå

ÜǑǃǙå ˔ƪƓ˲ǃå èƓɜ Ƭ ˤ ˸˶˯ƕ ƗƮƓ˳ǃå  ˔ƪƓ˲ǃå èƓɜ Ƭ Ǒ˸˸˶ǆ ˥ǆ ɆḪ Ǌ ǈƓƶȻ Ɠ˸ǆā
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 Ɨ ˱ǌ˹ǆ íƓ˱Ȼå ǑƼ Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃåā èƓ Ǆḧǃå ǑƼ èƓɜ ˵ǃå ˤ˴ƿ ê̇ ˳˯ǃå ƴɂïƓ˵ǆ Ɨ Ǆ˟ ā ǑǃǓå
 ǉ˘ǋ ˕ǈƓḪ ßå˦ ƪ ǑǃǙå ˔ƪƓ˲ǃå èƓɜ ˵ǃ Ɨ ˹ǀ˯ǃå ƴɂïƓ˵˸ǃå ßƓ˹ˮƕ Ǐ˹ƶƙ ƗǄǆƓḧ˯ǆā Ɨ˲ưåā

å ç̇ ˻ˮḧǃå ƗɁ˦ƶ˶ǃå Ɠ˷Ȼå Ü Ɨˠƪ˦˯ǆ āå ç̇ ˻ˮḪ āå ç̇ ˻ƺƮ ƴɂïƓ˵˸ǃåǄ˟ Ǌƞå˦ ƙ Ǒ˯ǃ ƴɂïƓ˵ǆ Ɨ
 Ǒ˯ǃå Ɇơå̇ ˸ǃå ƴ ˸ƞ ˥˸˷˯ƙ Ɨ˲ưåā Ɨ ˱ǌ˹ǆ íƓ˱Ȼå ˥ǆ Ɨ ˹ǀ˯ǃå ƴɂïƓ˵˸ǃå ó˦˶Ƥā ê̇ ˳˯ǃå
 ā ýǚ˵ǃå) èƓ ˱ǆ̇ ˮǃå ˙ɂ˦ˠ˯ƕ ƗƮƓ˳ǃå èƓ ˱ǌ˹˸ǃƓȺ  ç˦ ƪå Ɨ Ɂ˦ƪƓơ Ɨɜ Ƭ ßƓ˹ƕ Ɠǌƕ ˙˸ƙ

.(ƣǃå... èƓǀ ˮˠ˯ǃå ˙ɂ˦ˠƙ ā Ǒǈā˚Ǆ˲ǃå ˙ɂ˦ˠ˯ǃå ā ˗ǒå̊ ˯˸ǃå ˙ɂ˦ˠ˯ǃå ā êîƓ˸˹ǃå 

3- ǁä ùä˕ǉàƕƽîˤ 
 :ǑƙǙƓḪ Ɨƿï˦ǃå ǉ˘ǌǃ Ɨ˴ Ƒ̇ ǃå úå˗ǋǙå ˤǋá ˝ ˳Ǆƙ ƴ ˠ˯˴ǈ- 

1- ƗḪ̇ Ƭ èƓ ˱ǌ˹ǆ ˤǋƋȺ ˗˻˱ǃå ˃ɂ̇ ƶ˯ǃåCisco   ˔ƪƓ˲ǃå èƓɜ Ƭ ˤ ˸˶ƙ ǑƼ Ɨǆ˗˳˯˴˸ǃå
 .ǑǃǙå 

2-  Ɨ ˱ǌ˹˸Ⱥ ˗˻˱ǃå ˃ɂ̇ ƶ˯ǃåPPDIOO  .ǑǃǙå ˔ƪƓ˲ǃå èƓɜ Ƭ ˤ ˸˶˯ƕ ƗƮƓ˳ǃå 
3-  Ɨ ˱ǌ˹˸ǃå Ɇơå̇ ǆ ˥ǆ ƗǄơ̇ ǆ ɆḪ ǑƼ Ɨ˸ǌ˸ǃå ɉƓǀ˹ǃå ˞ƶȺ ƗƼƓưáƙ ˙˰ǂå Ơ ˶ƙ Ǒ˯ơ ˤƑǚ

.Ɨ Ɂ˦ƪƓ˲ǃå èƓɜ ˵ǃå Ɨ ˹ǀ˯ǃå ƴɂïƓ˵˸ǃå ˤ ˸˶ƙ ǑƼ 
4-  ƗǄƕƓƿā Ɨ ǃƓƵ ǉßƓƽḪ èåî ǑǃǙå ˔ƪƓ˲ǃå èƓɜ Ƭ ˤ ˸˶ƙ ǑƼ èƓɜ ˵ǃå ˦ƪ˗˹ǌǆ ç˗ƵƓ˴ǆ

.˙˸˯˴˸ǃå ˙ɂ˦ˠ˯Ǆǃ 
5-  ˤ ˸˶ƙ ǑƼ Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃåā èƓ Ǆḧǃå ǑƼ èƓɜ ˵ǃå ˤ˴ƿ ê̇ ˳˯ǃå ƴɂïƓ˵ǆ Ɨ Ǆ˟ ç˗ƵƓ˴ǆ

 . ˤǌƞ̇ ˳ƙ ƴɂïƓ˵ǆ 
4- ˯Ǌ˷Ǆ ˢǉà ƕḨ˗˳ǁ  ǏǁǗä ˒ƨƑ˰ǁä çƑɚ ƪ ˢ ˶˴Ɨ çƑCisco 

 ƗḪ̇ Ƭ ˣǄ˸ƙCisco : Ɠǌ˹ǆ æ˦ƪƓ˲ǃå èƓɜ Ƭ ˤ ˸˶˯ǃ Ɨ ˱ǌ˹ǆ ˥ǆ ˙˰ǂå- 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нр 

 
 

1- . Prepare, Plan, Design, Implementing, Operate, Optimize (PDIOO) 

2-  )Intelligent Information Network (IIN.) 

3- Service-Oriented Network Architecture (SONA) 

 

5- ƕ ˯Ǌ˷ǄPPDIOO   
 Ɨ ˱ǌ˹ǆPPDIOO  ƗḪ̇ Ƭ ˥ǆ ƓǌƞƓ˯ǈã ˤƙ Ɨ ˱ǌ˹ǆ ǑǋāCisco  Ɨ˹ƪ2005  ˙ˮ˯ƶƙ ˖˻ơ

 ÜƗˠƪ˦˯˸ǃå Üç̇ ˻ˮḧǃå) æ˦ƪƓ˲ǃå èƓɜ Ƭ ˤ ˸˶ƙ ǑƼ Ɨǆ˗˳˯˴˸ǃå èƓ ˱ǌ˹˸ǃå Ɇ˷Ƽå ˥ǆ
 ý ïƓ˶˯Ƥå Ǒǋā (ç̇ ˻ƺ˶ǃåPrepare, Plan, Design, Implementing,   

Operate, Optimize   
ǌ˹˸ǃå ǉ̆ǋ Ɏ˦˯˲ƙ ̟ ơ˻   çƓ ˲ǃå çïāí ñƓƪá ǏǄƵ Ɇ˸ƶƙ Ɨ ƪƓƪá Ɇơå̇ ǆ ˕ƪ ǏǄƵ Ɨ ˱the  

lifecycle PPDIOO Network   ˤƿï ɆɜƬ ǑƼ Ɨ˲ư˦ǆ ˦ǋ Ɠ˸Ḫ1 

 
[6] PPDIOO Lifecycle . ˤƿï ɆɜƬ1Ơư˦ǒ .  
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ƕ ˯Ǌ˷Ǆ çä̆ ˹˶Ǆ ˢǉàPPDIOO   

1- .÷ā˙˵˸ǃå ƗƽǄḧƙ ˞ƽƤ 
2- .ƗɂïƓ˱˯ǃå ƗḪ̇ ˲ǃå ˥˻˴˲ƙā 
3- .èƓǆ˗˳ǃåā èƓǀ ˮˠ˯ǃå Ǐǃã ý˦Ʈ˦ǃå ƗƵ̇ ƪ 
4- ˲ƙ.Ɠǌ˹ǆ ɖǀ˲˯ǃåā Ɨ ˹ǀ˯ǃå èƓ Ǆˠ˯ǆ ˗ǒ˗ 
5- . Ɨɜ ˵Ǆǃ Ɨ ˯˲˯ǃå Ɨ ˹ˮǄǃ ˗˻˱ǃå Ɋ ˠ˳˯ǃå 
6- .Ɨǈ̇ ǆā ƗǄǆƓḧ˯ǆ Ɨɜ Ƭ ˤ ˸˶ƙ 
7- .ƴɂïƓ˵˸ǃå ðƓ˱ǈå ǑƼ ƗƵ̇ ˴ǃå 
8- .Ɇ˻ƺ˵˯ǃå ˃ɂïƓ˶ǆ ˞ ʽ˳ƙ 
 
5-  ƕ ˯Ǌ˷Ǆ ɄƟä̠ ǄPPDIOO 
6-1-  ˗˹˵˰˭ǁä ƕǂƟ˗ǄPrepare Phase)( 

 ˦ Ǆƶ˸ǃå ƴ˸ƞ ˖˻ơ ˥ǆ ÷ā˙˵˸Ǆǃ ǑǄƶƽǃå ˙˻˷˲˯ǃå Ɠǌ˻Ƽ ˤ˯ǒ ƗǄơ̇ ǆ ǑǋāǄƕƓǀǆ ā èƓǆ Ɨ
 ˗ǒ˗˲ƙ ǑǃƓ˯ǃƓɁāÜ þƓˢ˹Ǆǃ ˗˻˱ǃå ˤǌƽǃåā ɊƑå̇ ˳ǃåā èå˗˹˯˴˸ǃå Ɨƪåïíā Ɨ˴ƪ˓˸ǃå ɆƤåí ˥˻ǃā˓˴˸ǃå
 ú˦ƪ Ǒ˯ǃå Ɨ ˹ǀ˯ǃå ˗ǒ˗˲ƙ  ƗǄơ̇ ˸ǃå ǉ˘ǋ ǑƼ ˤ˯ǒ Ɠ˸Ḫ Ü ÷ā˙˵˸Ǆǃ Ɨ˴ Ƒ̇ ǃå úå˗ǋǙå ā ɆǂƓ˵˸ǃå

.÷ā˙˵˸ǃå ǑƼ þ˗˳˯˴ƙ 

: ƕǂƟ˗˶ǁä Ǉ˖ǉ ɇƑƾǆ ˢǉà- 
1- . ÷ā˙˵˸ǃå ˥Ƶ Ɨǆ˗ǀǆ 
2-  ˸ǃå Ɨ ˱ǌ˹˸ǃå ) ÷ā˙˵˸ǃå ƗȺƓ˯Ḫ ǑƼ Ɨǆ˗˳˯˴PPDIOO.( 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нт 

 
 

3-  . Ɨ˴ƪ˓˸ǃå ˥Ƶ ç˘ˮǈ 
4-  . Ɨ˴ƪ˓˸ǃå þƓ˴ƿá 
5-  . Ɨ˴ƪ˓˸Ǆǃ Ǒ˸ ˢ˹˯ǃå Ɇɜ ǌǃå 
6-  .Ɨ˴ƪ˓˸ǃå ɆƤåí Ɨɜ ˵Ǆǃ ǑǃƓ˲ǃå ƴư˦ǃå 
7-  . ǑǃƓ˲ǃå þƓˢ˹ǃå ɆǂƓ˵ǆ 
8-  . ÷ā˙˵˸ǃå úå˗ǋá 
9- .(÷ā˙˵˸ǃå ɆǂƓ˵ǆ Ɇ˲ǃ)  Ɨǆ˗˳˯˴˸ǃå Ɨ ˹ǀ˯ǃå 
10- .Ɨ ˹ǀ˯ǃå ƣɂïƓƙ 
11- . Ɨǆ˗˳˯˴˸ǃå Ɨ ˹ǀ˯ǃå ÷å˦ ǈå 
12- ˸ǆ. Ɨǆ˗˳˯˴˸ǃå Ɨ ˹ǀ˯ǃå èå̊ ˻ 
6-2-  Ɉ ˞˱˭ǁä ƕǂƟ˗ǄPlan phase)( 

 ˥ǆ ˙ˮ˯ƶƙ Ǒ˯ǃåā Ɋ ˠ˳˯ǃå ƗǄơ̇ ǆ ǑƙƋƙ þƓˢ˹Ǆǃ ˗˻˱ǃå ˤǌƽǃåā ˙˻˷˲˯ǃå ƗǄơ̇ ǆ ˥ǆ ßƓǌ˯ǈǙå ˗ƶȺ
) Ɨ˴ Ƒ̇ ǃå ˙ƮƓ˹ƶǃå ƴ ˸ƞā èƓ Ǆˠ˯˸ǃå ˗ǒ˗˲ƙ Ɠǌ˻Ƽ ˤ˯ǒ ˖˻ơ Ü Ɇơå̇ ˸ǃå ˤǋáhardware, 

software (Ü ɖ˻ǀ˲ƙā ɆǂƓ˵˸ǃå  ƴ ˸ƞ Ɇơ ǑǃƓ˯ǃƓɁā  ǉ˘ǋ ɉƓǀǈ ˤǋå ˥ǆā Üç˦ƞ̇ ˸ǃå úå˗ǋǕå
:ƗǄơ̇ ˸ǃå- 

1-  ) ɏíƓ˸ǃå ÿƓ ḧǃå èƓ Ǆˠ˯ǆ ˗ǒ˗˲ƙhardware .÷ā˙˵˸Ǆǃ ( 
2-  )ɏ˦ƶ˹˸ǃå  ÿƓḧǃå èƓǄɣ˯ǆ ̠ǒ̠˲ƙ(software  .÷ā˙˵˸Ǆǃ 
3-  .÷ā˙˵˸ǃå ǑƼ Ɠǌǆå˗˳˯ƪå íå̇ ˸ǃå ç̊ ǌƞǙå í˗Ƶ ˗ǒ˗˲ƙ 
4-  .þƓˢ˹ǃå Ɠǌƕ þ˦ǀȻ Ǒ˯ǃå Ɨ˴ Ƒ̇ ǃå ïåāíǙåā èƓǆ˗˳ǃå ˗ǒ˗˲ƙ 
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5-  å ˗ǒ˗˲ƙþƓˢ˹ǃå ˥ǆ ˥ǒ˗˻ƽ˯˴˸ǃå ˥˻ǆ˗˳˯˴˸ǃ. 
6-   Ɲǆå̇ ƕ ˗ơå þå˗˳˯ƪå Ɇ˷ƽȺ ÷ā˙˵˸ǃå Ɇơå̇ ǆ ˥ǆ ƗǄơ̇ ǆ Ɇḧǃ Ɨǆðǚǃå Ɨ ˹ǆ̊ ǃå ç˗˸ǃå ˗ǒ˗˲ƙ

.ƴɂïƓ˵˸ǃå çïåíå 
7-  .ɆǆƓḧǃƓȺ ÷ā˙˵˸ǃå  Ɠǌƿ̇ ƺ˯˴Ȼ Ǒ˯ǃå Ɨ ˹ǆ̊ ǃå ç˗˸ǃå ˗ǒ˗˲ƙ 
8-  ) ɆǆƓḧǃƓȺ ÷ā˙˵˸Ǆǃ Ɨ ˮɂ̇ ǀ˯ǃå ƗƽǄḧ˯ǃå ˗ǒ˗˲ƙpeople, software, hardware.( 
6-3- ƕǂƟ˗Ǆ  ˢ ˶˴˭ǁäDesign phase)( 

 ƴƿ˦˯˸ǃå Ɨɜ ˵ǃå ˣǃ˘Ḫā Ɨ˴ƪ˓˸ǃå ɆƤåí Ɨ ǃƓ˲ǃå Ɨɜ ˵ǃå ˤ ˸˶˯ƕ þ˦ǀǈ ƗǄơ̇ ˸ǃå ǉ˘ǋ ǑƼ
 ˥ǆ Ɨ ʿ ʿơ ï˦Ʈ ɖɂ̇ ˟ ˥Ƶ āå ÜɊƑå̇ ˳ǃåā ï˦˶ǃƓȺ Ɨɜ ˵ǃå Ơ ư˦ƙ ˤ˯ǒ ˖˻ơ  ÜƓǋßƓ˵ǈã

 Ǒǆ̇ ǌǃå ˤ ˸˶˯ǃå ƗǄơ̇ ˸ǃå å˘ǋ ǑƼ þ˗˳˯˴Ȼ ˖˻ơ Ü Ɨ˴ƪ˓˸ǃå ɆƤåí Ɨɜ ˵ǄǃHierarchical 
Network Models  ˤƿï ɆɜƬ ǑƼ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ2 

 
. ˤƿï ɆɜƬ2) Ɨɜ ˵Ǆǃ Ǒǆ̇ ǌǃå Ɇɜ˵ǃå Ơư˦ǒ  .Models Hierarchical Network ([5] 
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Ɠ˷Ȼá  ýå ˤ ˸˶ƙ ǑǄƵ ˗ƵƓ˴ƙ Ǒ˯ǃå Ɲǆå̇ ˮǃå ˞ƶȺ þ˗˳˯˴ǈ ˤ ˸˶˯ǃå ƗǄơ̇ ǆ ǑƼtopologies  
:  Ɲǆå̇ ˮǃå ǉ˘ǋ ˙ǌƬå ˥ǆā Ɨɜ ˵Ǆǃ ƗƽǄ˯˳˸ǃå- 

¶   ƝǆƓǈ̇ ƕMicrosoft Visio 
ǋ ˙ˮ˯ƶȻ ƝǆƓǈ̇ ˮǃå å˘Microsoft Visio  ƗƵ˦˸˱ǆ Ɲǆå̇ ƕ ˗ơå ˥ǆMicrosoft windows 
Office ýƓɜƬǙå ƗƼƓưɀā ÜƗ ˠ ˠ˳˯ǃåā Ɨ ǈƓ ˮǃå þ˦ƪ̇ ǃå ßƓ˵ǈå ǑƼ ƝǆƓǈ̇ ˮǃå å˘ǋ þ˗˳˯˴ɂā Ü

Shapes    ǑƼ  Ɠǌ˸ ˢ˹ƙ ˤ˯ǒ Ǒ˯ǃå ýƓɜƬǙå ˥ǆ ç̇ ˻ˮḪ ƗƵ˦˸˱ǆ ƝǆƓǈ̇ ˮǃå ˙Ƽ˦ɂā Ü ƗƽǄ˯˳˸ǃå
˹ƶǃå ýƓɜƬǙå ǉ˘ǋ Ɇ˰˸ƙā ÜèƓơ˦ǃ Ɨɜ ˵ǃå Ɇ˰ǆ Ǒǀ ʿ˲ǃå ˤǃƓƶǃå ǑƼ ˙ƮƓ˹ƶǃåā Ɨ Ǆ˻˳˯ǃå ˙ƮƓ

. ˙ƮƓ˹ƶǃå ˥ǆ Ɠǋ̇ ˻ƹā æå˦ ƕǕåā ÿåïå˗˱ǃåā éƓƛǕåā 

: ƕǂƟ˗˶ǁä Ǉ˖ǉ ɇƑƾǆ ˢǉà- 

1-  .ˤƪ̇ ǃåā ˤ ˸˶˯ǃå Ɨ Ǆ˸Ƶ ǑƼ Ɠǌǆå˗˳˯ƪå ˤƙ ɏ˘ǃå Ɲǆå̇ ˮǃå 
2- . Ɨɜ ˵Ǆǃ ǑǃƓ˲ǃå ƴư˦ǃå Ơư˦ƙ  ýƓɜƬå 

 üƓ˹ǋ ÿƓḪ åîåācomputers ,switches, routes,  Ɇ˷ƽȻ ) þå˗˳˯ƪåHierarchical 
Network Models).( 

3- .Ɨɜ ˵Ǆǃ ë̇ ˯ǀ˸ǃå ƴư˦ǃå Ơư˦ƙ  ýƓɜƬá 
 üƓ˹ǋ ÿƓḪ åîåā computers, switches, routes) þå˗˳˯ƪå Ɇ˷ƽȻHierarchical 

Network Models.( 

4- . Ɨ˴ƪ˓˸ǃå ɆƤåí Ɨɜ ˵ǃå ˙ƮƓ˹Ƶ ƴ ˸ƞ ˥ǂƓǆå Ơư˦ƙ ɊƑå̇ Ƥ ˤƪï 
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5- Ɠǌ˷ƶȺ ƴǆ ǑǈƓ ˸ǃå ɊɁï Ɨ ʽ Ḫ Ơư˦ƙ ɊƑå̇ Ƥ ˤƪï . 
6-4-  ˖˹ƻ˷˭ǁä ƕǂƟ˗ǄImplement phase) ( 

 ɖ˻ˮˠƙā ç̊ ǌƞǖǃ Ɨǆðǚǃå èåíå˗ƵǙå Ɇ˸Ƶā Ɨǆ˗˳˯˴˸ǃå Ɨ ˹ǀ˯Ǆǃ ǑǄƶƽǃå ɖ˻ˮˠ˯ǃå ˤ˯ǒ Ɠǌ˻Ƽā
.÷ā˙˵˸Ǆǃ ǑǄ˸ƶǃå ˔ǈƓ˱ǃå 

ƕˠƟǘǄ:- 

 ..... Ɇ˰ǆ ƗƽǄ˯˳˸ǃå çƓǂƓ˲˸ǃå Ɲǆå̇ ˮƕ ƗǈƓƶ˯ƪǙå ˥ɜ˸Ȼ Packet 
tracer,Vmwae,ESXI,GNS3, å ɆƤåí Ɨǀ ʿ˲ǃå ç̊ ǌƞǙå ƴǆ.Ɨɜ ˵ǃ 

:Ǒǋ ƗǄơ̇ ˸ǃå ǉ˘ǋ ɉƓǀǈ ˤǋåā 

1- .÷ā˙˵˸ǃå ǑƼ Ɠǌǆ˗˳˯ƪå ˤƙ åîå çƓǂƓ˲˸ǃå Ɲǆå̇ ˮƕ ˃ɂ̇ ƶ˯ǃå 
2- )èåíå˗Ƶåconfiguration.(ƗƽǄ˯˳˸ǃå èƓɜ ˵ǃå ç̊ ǌƞå) ɏíƓ˸ǃå ÿƓ ḧǃå ( 
3- .(Ɇ˻ƺ˵ ǃ˯å Ɨ˸s ǈå) ɏ˦ƶ˹˸ǃå ÿƓḧǃå èåíå̠Ƶå 
4- .ÿ˦Ɂ̊ǃå èƓƞƓ˯ơå ǑˮǄƙ Ǒ˯ǃå ƗƽǄ˯˳ ǃ˸å èƓǆ̠˳ ǃå Ɇ˻ƶƽƙ 
6-5- Ʉ˹Ƹ˳˭ǁä ƕǂƟ˗Ǆ  (Operate phase) 

 Ɇɜ˵ǃƓȺ Ɇ˸ƶƙ Ɨɜ ˵ǃå ÿƓȺ ˗ǂƋ˯ǃåā Ü þƓˢ˹Ǆǃ ǑǄƶƽǃå Ɇ˻ƺ˵˯ǃå ƗǄơ̇ ˸ǃå ǉ˘ǋ ǑƼ ˤ˯ǒ ˖˻ơ
˙˻˶ ǀƙ ɏá ÿāí Ɠǀ˴ǆ çí̠˲ ǃ˸å þƓǌ˸ǃå ƴ˸ Ⱥ˱ þ˦ǀȻ þƓs˹ǃå ÿåā Ü Ơ˲ ǃ˶å 

: ƗǄơ̇ ˸ǃå ǉ˘ǋ ǑƼ ǑǃƓ˯ǃå Ɲǆå̇ ˮǃå ˗ơå þå˗˳˯ƪå ˥ɜ˸ɂā- 
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¶  ƝǆƓǈ̇ ƕOPNET  :ùùǃ ç̇ ˶˯˳ǆ Ɨ˸ǄḪ ǑǋOptimized Network Engineering 
Tool  

.˥˻˰ơƓǃåā ˥˻ƪïå̠ǃå ˥ǆ ̠ǒ̠ƶǃå Ɏ̠ǃ ɆĊ˷ƽ˸ǃåā ÜĄåïƓ˵˯ǈå ƴƪāǕå ƝǆƓǈ̇ˮǃå ˦ǋ 

OPNET IT Guru  èǙƓ˶ƙǙå èƓɜ Ƭā ˙ƙ˦˻ˮ˸ḧǃå èƓɜ Ƭ çƓǂƓ˲ǆ Ɲǆå̇ ƕ ˤǋá ˥ǆ ˗ơåā ˦ǋ
 .çƓǂƓ˲˸ǃå Ɲǆå̇ƕ ̝ƶƮáā ̠ǀƵá ˥ǆ ̠ơåā ÜĄƓ˷Ȼá ˦ǋā ÜĄƓǆ˦˸Ƶ 

:ǈƗä̆ ˹˶Ǆ ˢǉä- 

1- ˸Ǆǃ Ɨ ˮ˲ǆ Ɨǌƞåā þ˗˳˯˴User Friendly . 
2- .Ɏ̇ƤǕå Ɲǆå̇ˮǃå ƴǆ ƗǈïƓǀ˸ǃƓȺ þå̠˳ ƪ˯Ǚå Ɇǌƪ 
3- . Ɨ ḧǄƪǚǃå èƓɜ ˵ǃå ƴǆ ɖƼå˦ ˯ǆ 
4- .èƓɜ ˵Ǆǃ Ɇǌƪ Ɇ˻˰˸ƙ 
5-  èƓɜ˵Ǆǃ ƗǄƺ˵ ǃ˸å èƓḪ̇˵ Ǆǃā Ǒ˸ȻíƓǂǕå Ɇǀ˲ǃå ǑƼ ˥˻˰ơƓǄǃ Ąå̠ƞ ̝ƪƓ˹ǆNetwork 

Operators. 
6- .çƓǂƓ˲˸ǃå ƝƑƓ˯ǈ Ɨƿí ǑƼ Ɨ ǃƓƵ Ɨƞïí 
7- ˯˹ǃå Ɇ˻Ǆ˲˯ǃ Ɇ˴ǂã ƴǆ ɊɁ̇ ǃå.þ˗˳˯˴˸ǃå èƓƞƓơ ˔˴˲Ⱥ Ɠǌ˸ƪïā ƝƑƓ 
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. ˤƿï ɆɜƬ3 Ơư˦ǒ . ƝǆƓǈ̇ ˮǃ Ɨ ˴ Ƒ̇ ǃå Ɨǌƞå˦ǃåOpnet 

¶  ƝǆƓǈ̇ ƕPRTG network monitor  
  Ɨɜ ˵ǃå Ɇ˻Ǆ˲ƙā Ɨ ʾå̇ ǆ ǏǄƵ Ɇ˸ƶȻ ˖˻ơ  Ɨɜ ˵ǃå  ýā˓˴˸ǃ  å˗ƞ þƓǋ ǑƼå̇ ˯ơå ƝǆƓǈ̇ ƕ ˦ǋā

˲ƙā Ɨ ʾå̇ ǆā ƴ ˯˯ǃ Ǒưå̇ ˯Ƽå ɆǆƓḧ˯ǆ ˙Ƽ̇ ˻ƪ ƗȺƓ˰˸Ⱥ ƝǆƓǈ̇ ˮǃå å˘ǋ ˙ˮ˯ƶɂāǄ ÜƗɜ ˵ǃå Ɨˠ˵ǈá Ɇ˻
 ˣǃ ô̇ ƶɂā ÜƗɜ ˵ǃå ɆƤåí ƗǄǀ˯˹˸ǃå èƓǈƓ ˮǃå ˤ˱ơ ƗƼ̇ ƶǆā ɆǂƓ˵˸ǃå úƓ˵˯ǂƓȺ ƝǆƓǈ̇ ˮǃå þ˦ǀɁā

.ˣȺ ƗƮƓ˳ǃå Ɨɜ ˵Ǆǃ Ǒ˲ ư˦ƙ ˤƪïā ƗǄ˶ƽǆ ˙ɂïƓǀƙ 
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.ˤƿï ɆɜƬ4 Ơư˦ǒ . ƝǆƓǈ̇ ˮǃ Ɨ ˴ Ƒ̇ ǃå Ɨǌƞå˦ǃåPRTG 

¶ ƝǆƓǈ̇ ƕ Axence nvision 
ǆā Ɇ˻Ǆ˲ƙ ǑǄƵ ˗ƵƓ˴Ȼ ǑƼå̇ ˯ơå ǑǈƓ˱ǆ ƝǆƓǈ̇ ƕ ˦ǋāǑ˯ơ Ü ˣȺ ƗƮƓ˳ǃå Ɨɜ ˵ǃå çïåíɀā Ɨ ʾå̇ 

 èƓǈƓ ˮǃåā Ɠǌƕ ƗǄ˶˯˸ǃå ç̊ ǌƞǙå ƴ ˸ƞ ˣǃ Ʉ˵ɜɂā ǑƑƓǀǄƙ Ɇɜ˵Ⱥ Ɨɜ ˵ǃå Ơ˴˸Ⱥ ƝǆƓǈ̇ ˮǃå þ˦ǀȻ
 ˣǄǌ˯˴ƙ Ǒ˯ǃå ç̊ ǌƞǙå úƓ˵˯ǂåā ðƓǌƞ ɆḪ Ɇˮƿ ˥ǆ  èƓǈƓ ˮǃå üǚǌ˯ƪå Ɨ ʾå̇ ǆā ÜƓǌ˹Ƶ ƗǄǆƓḧǃå

.èƓǆ˦Ǆƶ˸ǃå ˥ǆ Ɠǋ̇ ˻ƹā èƓǈƓ ˮǃå ˥ǆ ˙˻ˮḪ ï˗ƿ 
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.ˤƿï ɆɜƬ5 . ƝǆƓǈ̇ ˮǃ Ɨ˴ Ƒ̇ ǃå Ɨǌƞå˦ǃå Ơư˦ǒAxence nvision 

: ƕǂƟ˗˶ǁä Ǉ˖ǉ ɇƑƾǆ ˢǉà- 
1- .Ɨ˴ƪ˓˸ǃå ɆƤåí Ɨɜ ˵Ǆǃ ǑǄƶƽǃå Ɇ˻ƺ˵˯ǃå 
2-   .Ɨɜ ˵ǃå ɆƤåí ƗȻíƓ˸ǃå ßå̊ ƞǙå ƴ ˸ƞ Ɇ˸Ƶ ˥ǆ ˗ǂƋ˯ǃå 
3-  .Ɨ˴ƪ˓˸ǃå ɆƤåí Ɲǆå̇ ˮǃåā ç̊ ǌƞǖǃ Ɨ ˟Ɠ ˯ơå ƣ˴ǈ Ɇ˸Ƶ 
4- Ɠ˳ǃå ƝƑƓ˯˹ǃå ßƓˠƵɀā Ɨ ʾå̇ ˸ǃ þ˗˳˯˴˸ǃå ƝǆƓǈ̇ ˮǃå ˥Ƶ ç˘ˮǈ.Ɨɜ ˵ǃƓȺ  ƗƮ 
5- .Ɨɜ ˵ǃå ßåíǕ ç̇ ˸˯˴˸ǃå Ɨ ʾå̇ ˸ǃå 
6-  . ƝƑƓ˯˹ǃå Ɇ˻Ǆ˲ƙ 
7-  . èƓƞƓ˯˹˯ƪǙå 
8-  .Ɨ˴ƪ˓˸ǃå ɆƤåí Ɨɜ ˵Ǆǃ ɆǆƓḧǃå ɖ˻ƛ˦˯ǃå 
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6-6-   ˣ˹˲˰˭ǁä ƕǂƟ˗ǄOptimize phase)( 
 ˙ɂ˦ˠ˯ǃå ˔ǂå˦ ƙā ßåíǙå ˥ǆ ˗ɂ̊ ƙ Ǒḧǃ Ɨɜ ˵Ǆǃ Ɨǆðǚǃå èƓ˹˻˴˲˯ǃå Ɇ˸ƶȺ ƗƮƓƤ ƗǄơ̇ ˸ǃå ǉ˘ǋā

å Ɨ ˹ǀƙ ˤǃƓƵ ǑƼ ˙˸˯˴˸ǃå.ƗǄɂ˦˟ èå̇ ˯ƽǃ Ɨ˲ǃƓƮ Ɨɜ ˵ǃå Ơ ˶ƙ Ǒ˯ơ èƓǆ˦Ǆƶ˸ǃ 
: ƕǂƟ˗˶ǁä Ǉ˖ǉ ɇƑƾǆ ˢǉà- 

1- .Ɨɜ ˵Ǆǃ Ɨɂïā˗ǃå èƓ˹˻˴˲˯ǃå ëå̇ ˯ƿå 
2-  .èƓ Ʈ˦˯ǃå 
3-  .Ɨɂïā˗ǃå èƓ˹˻˴˲˯ǃå èƓ Ǆˠ˯ǆ 
6- çƑǆƑ ˬǁä Ʋ˶Ɯ 

 èǚƕƓǀ˸ǃå ˞ƶȺ ßå̇ ƞå ˤƙ çí˦ƞ èåîā ƗǃƓƶƼ Ɨ ˱ǌ˹˸ǃå ǉ˘ǋ ˕ǈƓḪ åîå Ɠǆ ƗƼ̇ ƶǆ ˤ˯ǒ Ǒḧǃā
ƪǙå ˥ǆ ƗƵ˦˸˱ǆā Ɨ ˶˳˵ǃå ˥˸ǆ ç˘ƙƓƪåā Ɨ Ǆ˟ ˥ǆ ˝˳Ƭ  ˥˻˯ƪ Ǒǃå˦ ơ ǑǄƵ èƓǈƓ ˮ˯

 Ɨ ˱ǌ˹˸ǃƓȺ ɖǄƶ˯ƙ ýå˓ ƪ ˥ɂ̇ ˵Ƶ Ɠ˹ơ̇ ˟ ˖˻ơ ÜǑǃǙå ˔ƪƓ˲ǃå èƓɜ Ƭ ˤ ˸˶˯ƕ ƗƿǚƵ ˤǌǃ
.ƓǌǄ˻Ǆ˲ƙā èƓ˹˻ƶǃå ˘Ƥå ˤƙā ƓǌɁ˦˻Ƶā Ɠǌƙ̊ ˻˸ǆā ƓǌǄơå̇ ǆ ˤǋåā 

7- ƛƏƑ˭˷ǁä Ʉ˹ǂ˰Ɨ 
 ˙˵Ƶ ˤǋǕ ƝƑƓ˯ǈ ô̇ Ƶ ˤƙ Ɠǌ˯ƪåïíā ƓǌǄ˻Ǆ˲ƙā èƓǈƓ ˮǃå ƴ˸ƞ Ɨ Ǆ˸Ƶ ˗ƶɁāƗǄ˭ƪå  ǑƼ çí˦ƞ˦ǆ

 Ɨɂ˦˭˸ǃå Ɨ ˴˹ǃƓȺ Ɨ Ǆˠǃå Ɠưï ɏ˗ǆā ýå˓ ƪ ɆḪ ƝƑƓ˯ǈ Ơư˦ƙ èƓˠˠ˳ǆ ɖɂ̇ ˟ ˥Ƶ ÿƓ ˮ˯ƪǙå
: ǑƙǙƓḪ ƗǄ˭ƪǙå ˕ǈƓḪā- 
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8-1- :üĀǗä üäˑ˲ǁä-  ƕ ˯Ǌ˷Ǆ ýä˕˱˭ƨä ǍǂƳ ûƑƮî Ɍ˕ǄPPDIOO  ƲɀîƑ˳˶ǁä ˢ ˶˴Ɨ Ǐƺ
Ý ǏǁǑä ˒ƨƑ˰ǁä çƑɚ ˳ǁ ƕ ˷ƾ˭ǁä 

 ǑƼ Ɨ˲ư˦ǆ Ǒǋ Ɠ˸Ḫ ýå˓ ˴ǃå Ɨ˱ ˯ǈ ˕ǈƓḪā ˤƿï ɆɜƬ6   ˤƙ ƝƑƓ˯˹ǃå ƗƼƓḪ ÿå Ɨˢơǚǆ ƴǆ
 Ɨɂ˦˭˸ǃå Ɨ ˴˹ǃƓȺ ƗƹƓ Ʈ 

 
.ˤƿï ɆɜƬ6ýāǙå ýå˓˴ǃå ƝƑƓ˯ǈ Ơư˦ǒ . 

  çí˦ƞ˦˸ ǃå èƓȺƓƞǘǃ Ɨɂ˦˭ ǃ˸å Ɨ˴ ǃ˹å Ǒǃå ̇˻ ƙ˵ èƓɣɣ ˳˸ǃå û˦Ƽ çí˦ƞ˦˸ ǃå þƓƿïǙå ÿå ̟ ơ˻
 Ǒǃå˦ ơ ˥ǆ ǉ˘Ƥå ˤƙ Ǒ˯ǃå ÿƓ ˮ˯ƪǙå ǑƼ60  Ǒǃå˦ ơ ˥ǆ Ǒ˹ƶȻ Ü˝˳Ƭ60  ˝˳Ƭ50% 

ǋƓưï ÿƓǂ% Ǒǃå˦ ơā å˗ƞ Ɨ ǃƓƵ ýāǙå ýå˓ ˴ǃå ǑǄƵ ˤ32.5  ýå˓ ˴ǃå ǑǄƵ ˤǌưï ˕ǈƓḪ
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 %Ǒǃå˦ơā Ɨ ǃƓƵ ýāǙå15 ƞå ˕ǈƓḪƓ Ǒǃå˦ơā Ɠǆ ˗ơ Ǒǃå ˤǌ˯ƕ2.5%  ā Ɨ˷ƽ˳˹ǆ0% 
 .å˗ƞ Ɨ˷ƽ˳˹ǆ 

 8-2-  :ǏǆƑˮǁä üäˑ˲ǁä- Ý ýä˕˱˭ƨǗä ƕǂǊƨĀ ƕ˲ǂƨ ƕǄ˕˱˭˲˶ǁä ƕ ˯Ǌ˷˶ǁä Ʉǉ 
ˤƿï ɆɜƬ ǑƼ Ɨ˲ư˦ǆ Ǒǋ Ɠ˸Ḫ ýå˓ ˴ǃå Ɨ˱ ˯ǈ ˕ǈƓḪā 7   

 
. ˤƿï ɆɜƬ7ǑǈƓ˰ǃå ýå˓˴ǃå ƝƑƓ˯ǈ Ơư˦ǒ . 

:˔ǁƑˮǁä üäˑ ˲ǁä- Ý öĀ˗˳˶ǁä ˒ǆäʕ Ɯ Ʋ ˶Ɯ Ǎ˞ƸƗ ƕ ˯Ǌ˷˶ǁä Ʉǉ 
 ˤƿï ɆɜƬ ǑƼ Ɨ˲ư˦ǆ  Ǒǋ ˤḪ ýå˓ ˴ǃå Ɨ˱ ˯ǈ ˕ǈƓḪā8   

 
. ˤƿï ɆɜƬ8˖ǃƓ˰ǃå ýå˓˴ǃå ƝƑƓ˯ǈ Ơư˦ǒ . 
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:Ʋȸä̠ ǁä üäˑ ˲ǁä- Ý ƕ ˷ƾ˭ǁä ƲɀîƑ˳˶ǁä Ʋ ˶˯ǁ ƕ ƨƑ˷Ǆ ƕ ˯Ǌ˷˶ǁä Ʉǉ 
 Ɨ˱ ˯ǈ ˕ǈƓḪā ˤƿï ɆɜƬ ǑƼ Ɨ˲ư˦ǆ Ǒǋ Ɠ˸Ḫ ýå˓ ˴ǃå9 

 
.ˤƿï ɆɜƬ9ƴȺå̇ ǃå ýå˓˴ǃå ƝƑƓ˯ǈ Ơư˦ǒ . 

8-3- :˙ǄƑ˱ǁä üäˑ ˲ǁä- Ý öĀ˗˳˶ǁä ïƑ˯ǆâ øǁ ýïǘǁä ˣǄ˘ǁä ɄǂƾƗ ƕ ˯Ǌ˷˶ǁä Ʉǉ 
 ˤƿï ɆɜƬ ǑƼ  Ɨ˲ư˦ǆ Ǒǋ Ɠ˸Ḫ ýå˓ ˴ǃå Ɨ˱ ˯ǈ ˕ǈƓḪā10 

 
. ˤƿï ɆɜƬ10˛ǆƓ˳ǃå ýå˓˴ǃå ƝƑƓ˯ǈ Ơư˦ǒ . 
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8-4-  :ðìƑ˲ǁä üäˑ ˲ǁä- ˷˶ǁä ɔ˹ˬ˞Ɨ ƕȿˤƴƬÝ æ̠ ˹ˬḥǁä ƲɀîƑ˳˶ǁä ǍǂƳ ƕ ˯Ǌ 
 ˤƿï ɆɜƬ ǑƼ Ɨ˲ư˦ǆ Ǒǋ Ɠ˸Ḫ ýå˓ ˴ǃå Ɨ˱ ˯ǈ ˕ǈƓḪā11 

 
.ˤƿï ɆɜƬ11ñíƓ˴ǃå ýå˓˴ǃå ƝƑƓ˯ǈ Ơư˦ǒ . 

:ƲȸƑ˲ǁä üäˑ ˲ǁä- Ý ƕ ˯Ǌ˷˶ǁä ɄƟä̠ Ǆ ˜ƴȸ ˣǄ ɇƑƾ˷ǁä ˜ƴȸ ÞƑƸǁâ ˒˯ȹ 
 ˤƿï ɆɜƬ ǑƼ Ɠ˸Ḫ Ɨ˲ư˦ǆ Ǒǋ Ɠ˸Ḫ ýå˓ ˴ǃå Ɨ˱ ˯ǈ ˕ǈƓḪā12 

 
. ˤƿï ɆɜƬ12ýå˓˴ǃå ƝƑƓ˯ǈ Ơư˦ǒ . ƴȺƓ˴ǃå 
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8-5-  :ˣǄƑˮǁä üäˑ ˲ǁä- Ý ƕ ˯Ǌ˷˶ǁä ɄƟä̠ Ǆ ˜ƴȸ ÞƑƸǁâ ˒˯ȹ 
 ˤƿï ɆɜƬ ǑƼ Ɨ˲ư˦ǆ Ǒǋ Ɠ˸Ḫ ýå˓ ˴ǃå Ɨ˱ ˯ǈ ˕ǈƓḪā13 

 
. ˤƿï ɆɜƬ13˥ǆƓ˰ǃå ýå˓˴ǃå ƝƑƓ˯ǈ Ơư˦ǒ . 

8- ƕƬǘ˱ǁä 
 Ɨ Ǆ˟ā ǑǃǙå ˔ƪƓ˲ǃå èƓɜ Ƭ Ǒ˸˸˶ǆ ˥ǆ ǚḪ Ǌƞå˦ ƙ ç̇ ˻ˮḪ ƗǄɜ˵ǆ Ɇơ ˤƙ Ɨƿï˦ǃå ǉ˘ǋ ǑƼ

˸ǃåā èƓ ǄḧǃƓȺ èƓɜ ˵ǃå ˤ˴ƿ ê̇ ˳ƙ Ǌ˲ưåā Ɨ ˱ǌ˹ǆ í˦ƞā þ˗Ƶ ǑƼ ˝˳Ǆ˯ƙ ÜƓ Ǆƶǃå ˗ǋƓƶ
 ˙˰ǂå ˥ǆ èƓǆ˦Ǆƶ˸ǃå ƴ˸ƞ ˤƙ Ɠǆ ˗ƶȺ ÜɆǆƓḧ˯ǆā Ɋ ˴Ⱥ Ɇɜ˵Ⱥ ǑǃǙå ˔ƪƓ˲ǃå èƓɜ Ƭ ˤ ˸˶˯ǃ
 ǑƼ Ɠǌƽl ƙ˦ ʕƙ Ǒ˯ǃå Ɨ˱ǌ˹˸ǃå ǉ̆ǋ ÿå xƬ ɏá ÿā̠Ɂā Ơ˷ ƙå ƓǌǄ˻Ǆ˲ƙā ̋ Ƭ˳ ˥˻˯ƪ ˥ǆ

 ï˗ƿā Ɨ ǃƓƵ ǉßƓƽḪ èåî ǑǃǙå ˔ƪƓ˲ǃå èƓɜ ˵Ⱥ ƗƮƓ˳ǃå ƴɂïƓ˵˸ǃå ˤ ˸˶ƙƵ ç̇ ˻ˮḪ ç ðƓ˱ǈå ǑǄ
 ýƓ˸ǂǗ þðǚǃå ˗ǌ˱ǃåā ˕ƿ˦ǃå ˥ǆ ˙˻˰ḧǃå ˙˻Ƽ˦ƙ ǑǄƵ ˗ƵƓ˴ƙ ˣǃ˘Ḫ ÜƗƽǄ˯˳˸ǃå Ɨ ˹ǀ˯ǃå ƴɂïƓ˵˸ǃå
 Ǒ˯ǃå Ɨ˸Ǆ˴ǃå ç̠ƵƓǀǃåā ˥˻˯˸ǃå ñƓƪǙå ÿ˦ḧƙ ú˦ƪ Ɨ˱ǌ˹˸ǃå ǉ̆ǋ ÿƓƼ å̆ǃ ÜƗƽǄ˯˳ ǃ˸å ƴɂïƓ˵˸ǃå

 Ɠǆ å˘ǋā ÜǑǃǙå ˔ƪƓ˲ǃå èƓɜ ˵Ⱥ óƓ˳ǃå ƗƽǄ˯˳˸ǃå ƴɂïƓ˵˸ǃå Ɠǌ˻ǄƵ Ǐ˹ˮƙ ú˦ƪǙ ßƓ˹ƛå Ɠ˹ˢơ
æ˦ƪƓ˲ǃå èƓ ˹ǀ˯ǃ ǑǃƓƶǃå ˗ǌƶ˸ǃƓȺ èƓɜ ˵ǃå ˤ˴ƿ ɆƤåí Ɨ ˱ǌ˹˸ǃå ǉ˘ǋ íƓ˸˯Ƶå- ƕ ɏðƓƺ˹ 
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 ˢ ˶˴˭ǁä Ɉ˶ǆ ýä˕˱˭ƨäModelıViewıController )MVC(  çƑƾ ˬ˞Ɨ Ǐƺ
ƕ ˶ǁƑƴǁä çƑǄˤǂƴ˶ǁä ƕɚ ƪ ǍǂƳ ˒ɀˤǁä ƲƽäˤǄĀ 

 
˒Ɯî ˢǁƑƨ ˕˶Ɵà þƑ˶ˮƳ é̠ ƺ ˕ǁƑƢ 

 ɏðƓƶ˹ƕ æ˦ƪƓ˲ǃå èƓ˹ǀ˯ǃ ǑǃƓƶǃå ̠ǌƶ˸ǃå ˲ǃå èƓ ˹ǀ˯ǃ ǑǃƓƶǃå ˗ǌƶ˸ǃå ɏðƓƶ˹ƕ æ˦ƪƓ 
Ahmed.s.jaffar@gmail.com 

 
elabani1980@yahoo.com 

 

: ˛˱ǂ˶ǁä 

ā èƓǀ ˮˠ˯ǃå ˤǃƓƵ ˗ǌƬ  ƗƼƓḪ ǑƼ Ɠ˴Ƒï åïāí ̝ƶǄƙ ̞ Ʈ˲åā Ąå̇ˮ˻Ḫ  Ąåï˦ɣ ƙ ̝ɂ˦ǃå ƴƿå˦ǆ
 ā èǚǆƓƶ˸ǃå éå̠˲ ƪ˯ƓȺ éƓ˲ȺǙåā ̇ɂ˦ɣ ǃ˯å èƓḪ̇Ƭ Ɇƶƞ Ɠ˸ǆ ĄƓƶƪ˦ƙ íåíðåā Ü ƗǆƓƵ èƓǆ̠˳ ǃå

.˙˸˯˴ǆ Ɇɜ˵Ⱥ ˕ǈ̇ ˯ǈǗå Ɨɜ Ƭ ǏǄƵ ƴƿå˦˸ǃåā èƓǀ ˮˠ˯ǃå ˙ɂ˦ˠƙ ˤƵ˗ǃ èƓ ˹ǀƙ 

 ˤ ˸˶˯ǃå Ɋ˸ǈ Ɨƪåïí ˤƙ Ɨƿï˦ǃå ǉ˘ǋ ǑƼModelĲViewĲController )MVC ɖǄ˟á ɏ˘ǃå (
˸˹ǃå ƗɂïƓ˸ƶǆ ˗˸˯ƶƙ Ǒ˯ǃåā Ü˕Ƽ˦ƪā˙ɜ ǆ ƗḪ̇ Ƭ Ɇˮƿ ˥ǆƗǌƞåā ˥Ƶ èƓǈƓ ˮǃå Ɇ˶Ƽ ǏǄƵ Ɋ 

 ǑƼ ˕˹˸˷ƙ Ǒ˯ǃåā ÜƓǌ˷ƶȺ ˥Ƶ ƗǄǀ˯˴˸ǃå Ɨ ˴ Ƒ̇ ǃå Ɨƛǚ˰ǃå ƓǌƙƓǈ˦ɜ˸ǃ ƓǀƼā þå˗˳˯ƪǙå
) Ɨˠ˵˹ǃå þíƓ˳ǃå èƓ˲ƽƮ ǑƼ Ɇ˸ƶǃå ïƓ˟ã  ǑƼ ç˗ǒ˗˱ǃå èåïå˗ƮǗåASP.Net 

Framework(   Ơ ƙá ā Üƴƪ˦ǆ Ɇɜ˵Ⱥ ˔ɂ˦ǃå èƓǀ ˮˠƙ ˙ɂ˦ˠƙ ǑƼ Ɠ˹˴˲ƙ ǏˠƵá Ɠ˸ǆ
 ˦ ǌ˴Ⱥ Ɇ˸ƶǃå ˥ɂï˦ˠ˸Ǆǃ Ǌǈá Ɠ˸Ḫ Ü̝ɂ˦ǃå èƓǀˮɣ ƙ ̇ɂ˦ɣ ǃ˯ ƗȻ̠˻Ǆǀ˯ǃå û̇ ǃɣƓȺ ƗǈïƓǀǆ Ɨǈā̇ǆā Ɨǃ

 Ɇ˸ƶǃå ̠˹Ƶ ƗǈƓ˶ ǃåā ßåíǙå ˥˻˴˲ƙā ƴƪ˦ǃ˯å ƗǄƕƓƿā ɖ˻ˮˠ˯ǃå ǏǄƵ ƗsƼƓ˲˸ǃå ā çï̠ǀǃå ˥Ċ˴˲Ȼ
ā Ɨ ʿƑǚƶǃå èƓǈƓ ˮǃå ˗Ƶå˦ ƿ ƴǆ  Ɨ ˱ǆ̇ ƕ èƓƺǃ ǏǄƵ Ɇ˸ƶǃå ˤƵ˗ǒ Ɠ˸Ḫ Üþå˗˳˯ƪǙå èƓǌƞåā

˕˸Ƶí Ɠ˸Ḫ ÜƗƽǄ˯˳ǆ  ƓḪ ƴǆ Ɇ˸ƶǃå) Ɠǋð˙ƕá ā ç˗ǒ˗˱ǃå èƓ ˹ǀ˯ǃå  ƗƼRAZOR Pages (
 Ɇ˸ƶǃå ˗˹Ƶ èƓƿ˦ƶ˸ǃå Ɏ˗ơã ˕ǈƓḪ Ǒ˯ǃåā èƓƽǄ˸ǃå ƴƼï ƴǆ ɆǆƓƶ˯ǃå ǑƼ Ɠǌ˹˻˴˲ƙ ǏǄƵ çāǚƵ

 .˖˲ ǃå å˘ǌǃ Ɨ ˴ Ƒ̇ ǃå úå˗ǋǕå ˥ǆ  ˕ǈƓḪ Ǒ˯ǃåā Ü˔ɂ˦ǃå þíƓƤ ƴǆ 

mailto:Ahmed.s.jaffar@gmail.com
mailto:elabani1980@yahoo.com
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Abstract : 

The web applications has developed significantly , it has become a major 

part of all sort of general services , and had expanded to make research 

development companies to develop new technologies for support 

development of applications and websites continuously. 

 In this paper presents  a design pattern for the web application, this model 

based on Model-View-Controller (MVC), which was developed by 

Microsoft. The architecture has several other useful components separated 

data from View according with three main components which included in 

the latest versions of the ASP.Net framework, it has improved the 

development of web applications   ̪as well as developers have been able 

to work easily and flexibly compared with traditional ways of developing 

web applications. It is also improves facilitates the maintenance 

web application when worked with relational databases and user 

interfaces, also supports work on different programming languages, and 

new technologies such (RAZOR Pages), furthermore easily use files 

upload, which was one of the Improvements when working with web 

server with MVC  that was one of the main objectives of this paper. 

1: ƕǄ˕ƾ˶ǁä . 

 èƓɁ˦ƶƮ üƓ˹ǋ Ɨ ˸ǃƓƶǃå èƓǆ˦Ǆƶ˸ǃå Ɨɜ Ƭ ǏǄƵ ˔ɂ˦ǃå ƴƿå˦ ǆā èƓǀ ˮˠƙ Ɨƪåïí ýǚƤ ˥ǆ
 ǑƼ Ɨ ƪƓƪǕå ɆǂƓ˵˸ǃå ˥ǆā ÜèƓǀ ˮˠ˯ǃå ˙ɂ˦ˠƙā ßƓ˹ƕ ǑƼ ˙˸˯˴ǆ Ɇɜ˵Ⱥ  ˥ɂï˦ˠ˸ǃå Ǌƞå˦ ƙ

˯ƪå Ǌ ǃà èƓǀ ˮˠ˯ǃå ǉ˘ǋ ˔ɂ˦ǃå èƓ˲ƽƮ ǏǄƵ  Ɠǌư̇ Ƶā èƓǈƓ ˮǃå ˗Ƶå˦ ƿ ˥ǆ èƓǈƓ ˮǃå  ÷Ɠƞ̇
 Ɨ ǆ˦ƪ̇ ǃå þ˗˳˯˴˸ǃå Ɨǌƞåā ˙ɂ˦ˠƙ āGraphics User Interface )GUI Ɠ˸ǌ˯ƿǚƵā (

 ˤ ˸˶˯ǃå Ɋ˸ǈ þå˗˳˯ƪå  ɆǂƓ˵˸ǃå ǉ˘ǋ ý˦Ǆơ Ɏ˗ơã ˥ǆā  ÜƓǌư̇ ƶǃ èƓǈƓ ˮǃå ƴǆ ç̇ ƬƓ ˸ǃå
)MVC˴ǃå å˘ǋ ˥ǆā Ü˔ɂ˦ǃå èƓǀ ˮˠ˯Ǆǃ  Ɇ˲ǃå Ɇ˰˸Ȼ ɏ˘ǃå ( ï˦ǃå ǉ̆ǋ ǑƼ û̇ˠ˯ǃå ʕƙ ûƓ  Ɨƿ
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 þ˗˳˯˴˸ǃå Ɨǌƞåā ˥Ƶ èƓǈƓ ˮǃå Ɇ˶ƽǃ  ˤ ˸˶ƙ Ɋ˸ǈ þå˗˳˯ƪå ǏǃãModel- View-  
Controller   ) ˤ ˸˶˯ǃå Ɋ˸ǈ ˤƪƓȺ ú̇ ƶƙ Ǒ˯ǃåāMVC þå˗˳˯ƪǙå Ɨǌƞåā ƴǆ ɆǆƓƶ˯ƙ Ǒ˯ǃåā (

)GUI( . 

Ǌǆå˗˳˯ƪå ˤƙ ˖˻ơ ) ÷ā˙˵ǆ ǑƼ ǊƙƋ˵ǈā èƓ ˹˻ƶ ˴ǃå ˙Ƥåāá ˘˹ǆSmalltalk˵Ⱥ óƓ˳ǃå ( ƗḪ̇
)Xerox PARC) þ˦ǌƽǆ ˕ǆ˗˳˯ƪå Ǒ˯ǃåā ÜéƓ˲ȺǕåā ˙ɂ˦ˠ˯ǃƓȺ ƗƮƓ˳ǃå (MVC ƓǌˠɁ̇ ǃ (

) ÷ā˙˵˸Ⱥ ƗƮƓ˳ǃå ˤ ˀƓƽ˸ǃƓȺSmalltalk ÜƗ ˱ǆ̇ ˮǃå èåāíǕåā èƓƬƓ˵ǃå Ɇ˰ǆ èƓǀ ˮˠ˯ǃå ǏǄƵ (
) ˔ɂ˦ǃå ƴƿå˦ ǆā èƓǀ ˮˠƙ ǏǄƵ óƓƤ Ɇɜ˵Ⱥ Ɨ ƪƓ˹ǆ ˤ ˀƓƽ˸ǃå ǉ˘ǋ ˖˻ơāFreeman, A.  

2013.( 

 Ɨ˹ƪ ǑƼā2007 ˲˯ǃƓɁā ûǚ˟ã ˥Ƶ Ɠ ˸ƪï ˕Ƽ˦ƪā˙ɜ ǆ ƗḪ̇ Ƭ ˕˹ǄƵá ˙Ɂ˦˯ǂá ˙ǌƬ ǑƼ ˗ǒ˗
) ˤƪå ˕˲ƙ ˙ɂ˦ˠ˯Ǆǃ ç˗ǒ˗ƞ Ɨ˶˹ǆMVC(  èƓ˲ƽƮ Ɨ ˹ǀƙ ǏǄƵ ǑƪƓƪá Ɇɜ˵Ⱥ è˗˸˯Ƶå Ǒ˯ǃåā

 Ɨˠ˵˹ǃå þíƓ˳ǃå(ASP.net) Active Server Pages  ƴƿå˦ ˸ǃå Ɨ˱ǆ̇ Ɂā ˙ɂ˦ˠ˯ƕ ƗƮƓ˳ǃå
ǃ ç̇ ƬƓ ǆ ƗȺƓ˱˯ƪƓḪ Ɨ ˸ǃƓƶǃå èƓǆ˦Ǆƶ˸ǃå Ɨɜ Ƭ ǏǄƵ èƓǀ ˮˠ˯ǃåā˯Ǆǃ ƴɂ̇ ˴ǃå ï˦ˠ˯Ǆ Ǒ˯ǃå èƓ ˹ǀ

 Ć) Ɇ˻˸ƶǃåā þíƓ˳ǃå ƴǆ ɆǆƓƶ˯ƙServer- Side ɆǂƓ˵˸Ǆǃ Ɇ˲Ḫ ĄƓ˷Ȼåā Ü̞ǈ̇˯ǈǗå ƗɜƬ ̇ˮƵ (
) ùùùƕ ú̇ ƶƙ Ǒ˯ǃåā ƗȻ˗˻Ǆǀ˯ǃå ˔ɂ˦ǃå èƓǀ ˮˠƙ Ǌƞå˦ ƙ Ǒ˯ǃåWeb Forms) (Dykstra, T.  

2013.( 

 èƓ˲ƽƮ Ɇ˸Ƶ þ˦ǌƽǆ ÿá ˖˻ơ ˳ǃå á˗ˮǆ ǏǄƵ ǑƪƓƪá Ɇɜ˵Ⱥ ˗˸˯ƶȻ ˔ɂ˦ǃå èƓǀ ˮˠƙþíƓ 
) Ɇ˻˸ƶǃåāClint- Server Methodology Ɨ ˹ǀƙ ÿá ˖˻ơ ((ASP.net)   ɄǄ˯˳ƙ Ǚ Ǒ˯ǃåā

 ˔ǄˠȺ á˗ˮƙ Ɇ˸ƶǃå Ɨ ǃƉƼ Ü˔ɂ˦ǃå èƓ˲ƽƮ èƓǀ ˮˠƙ Ɨ˱ǆ̇ ˮǃ ˙Ƥà þ˦ǌƽǆ ɏá ˥Ƶ ƓǌǄ˸Ƶ Ɨǀɂ̇ ˟
 ú̇ ƶƙ Ǒ˯ǃåā þ˗˳˯˴˸ǃå ˥ǆ)Client Request( Ơƽ˶˯˸ǃå ˙ˮƵ  ɖɂ̇ ˟ ˥Ƶ þíƓ˳ǃå  Ǒǃã
 èƓǈƓ ˮǃå Ɇǀǈ ý˦Ḫ˦ƙā˙ƕ)HTTP(  Ɨ˲ƽƮ Ǐǃã ǉ̇ ɂ̇ ˸ƙā ˔Ǆˠǃå ýƓ ʿ˯ƪƓȺ þíƓ˳ǃå þ˦ǀȻ ˖˻ơ

 Ɇ˻ƺ˵ƙ(ASP.net)   èƓ ˯ɜ˸ǃå Ɨˠƪå˦ƕ ƗȺƓ˱˯ƪå Ǐǃã ƓǌǄɂ˦˲ƙā Ɨ˲ƽ˶ǃå Ɨ˸ƞ̇ ˯ƕ þ˦ǀƙ Ǒ˯ǃåā
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 Ɇ˸ƶǃå ïƓ˟ɀā).Net Framework(  Ɨƺ ˶Ⱥ Ɨ˲ƽƮ Ɲ˯˹ƙ Ǒ˯ǃåā Ɠǌƶǆ ɆǆƓƶ˯ƙ Ǒ˯ǃå
(HTML)  ˯ƪå Ǐǃã ƓǌǄɂ˦˲ƙā Ơƽ˶˯˸ǃå Ɇˮƿ ˥ǆ Ɠǌ˻ǄƵ ú̇ ƶ˯ǃå ˤ˯ǒ ǑḧǃǄǃ ƗȺƓ˱ þ˗˳˯˴˸

)Evjen, B. and Others 2010.(  

 

 
 

 

 

 

 

) ˤƿï Ɇɜ˵ǃå1˔ɂ˦ǃå èƓ˲ƽƮ Ɇ˸Ƶ Ɨ ǃà (  ) Ɨ ˹ǀ˯ƕASP.net( 

(Darie, C. and Barnett ,W. 2008 ) 

2: ƕǂɚ˳˶ǁä . 

 ɏ˦˯˲ƙ  Ɨ˸ǃƓƶǃå èƓǆ˦Ǆƶ˸ǃå ƗɜƬ ǏǄƵ ƴƿå˦˸ǃåā èƓǀˮɣ ǃ˯å ƗƼƓḪ ÿá ǊǄƵ úïƓƶ˯˸ǃå ˥ǆ
Ƶå˦ ƿ ǑƼ çí˦ƞ˦ǆ èƓǈƓ ƕ ǏǄƵ èƓǀ ˮˠ˯ǃå ˤˢƶǆ ÿá ˖˻ơā ÜƗ ʿƑǚƵ ˙˻ƹ āá Ɨ ʿƑǚƵ èƓǈƓ ƕ ˗

 ˗ƿ ƗǄ˸˯˲ǆ ɆǂƓ˵ǆ üƓ˹ǋ ɖǄˠ˹˸ǃå å˘ǋ ˥ǆā Üþ˗˳˯˴˸ǃå Ɨǌƞåā ǏǄƵ èƓǈƓ ˮǃå ˣǄƙ ô̇ ƶƙ
 ǑƼ ˙ǌˢƙ ƗǄɜ˵˸ǃå ˙Ƥà Ǐ˹ƶ˸Ɂā ÜƓǌư̇ Ƶā èƓǈƓ ˮǃå ˥˻ƕ ç̇ ƬƓ ˸ǃå Ɨƿǚƶǃå Ɨ˱ ˯ǈ é˗˲ƙ

å ˝Ǆ˳˯˴ǈā Ü˔ɂ˦ǃå èƓ˲ƽƮ ǑƼ Ɠǌư̇ Ƶā èƓǈƓ ˮǃå ÷Ɠƞ̇ ˯ƪå: Ɨ ǃƓ˯ǃ 

 

Clie

nt 

 

Serv

er 
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Page 
 

ASP.net 

Runtime 
 

net Class 

Page 
 

HTML 

Response 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   пс 

 
 

Á  ˙˻˻ƺƙ é˗˲Ȼ Ɨ ʿƑǚƶǃå ˙˻ƹ āå Ɨ ʿƑǚƶǃå èƓǈƓ ƕ ç˗ƵƓƿ ßå˦ ƪ èƓǈƓ ˮǃå Ɨ Ǆɜ ˀ ǑƼ ˙˻˻ƺƙ ɏá
. ˔ɂ˦ǃå Ɨ˲ƽƮ ǑƼ Ɠǌư̇ Ƶ Ɨǀɂ̇ ˟ ǑƼ 

Á .èƓǈƓ ˮǃå ƗǄɜ ˀ ǑƼ ˙˻˻ƺƙ Ǌ˹Ƶ Ɲ˯˹ǒ èƓǈƓ ˮǃå ô̇ Ƶ ǑƼ ˙˻˻ƺƙ ɏá 
Á  ˥˻˯ƽǄ˯˳ǆ ˥˻˯ǀɂ̇ ˟ Ɇ˸ƶǃ  êƓ˯˲˹ƪ Ɠ˹ǈƋƼ Ü˥˻˯ƽǄ˯˳ǆ ˥˻˯ǀɂ̇ ˠȺ èƓǈƓ ˮǃå ˛ƽǈ ô̇ ƶǃ

.Ɏ˗ơ ǏǄƵ ǚḪ èƓǈƓ ˮǃå ÷Ɠƞ̇ ˯ƪǙ 
Á .̝ɂ˦ǃå þíƓƤ Ǐǃã þ̠˳ ˯˴˸ǃå Ɨǌƞåā ˥ǆ ĄƓƶǆ ɄǄǆ ˥ǆ ̇˰ǂá ƴƼï ǑƼ ï˦˶ ǀǃå 

3) ˢ ˶˴˭ǁä Ɉ˶ǆ ƕɀîƑ˶ƴǄ .MVC:( 

) ˤ ˸˶˯ǃå Ɋ˸ǈ ˙ˮ˯ƶȻMVC) Ɨ˶˹ǆ ˥˸ư  (.Net Framework(  Ɨƛǚƛ  ǏǄƵ ɏ˦˯˲ƙā
 Ǒǋā ÜƓǌ˯˻˹ƕ ǑƼ Ɨ ƪƓƪá ˙ƮƓ˹ƵModelĲViewĲController  . 

 
 

Ɇɜ˵ǃå ) ˤƿï2 Ɇ˸ƶǃå Ɨ˶˹ǆ (.NET ) ˤ ˸˶˯ǃå Ɋ˸ǈ  ƴǆMVC( 
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) üĀǓä ˗˴˷ƴǁäModel:( 

 ˤɜ˲ƙ Ǒ˯ǃå ˗Ƶå˦ ǀǃå ˘˻ƽ˹ƙ ǏǄƵā ɖ˻ˮˠ˯ǃå ǑƼ èƓǈƓ ˮǃå ˥Ƶ ýāǕå ýā˓˴˸ǃå ˙˶˹ƶǃå ˦ǋā
. ˙ƬƓ ǆ Ɇɜ˵Ⱥ èƓǈƓ ˮǃå Ɨ˱ǃƓƶǆā ɆǆƓƶ˯ǃå 

)  ǏǆƑˮǁä ˗˴˷ƴǁäView:( 

˸ǃå Ɨƞåā ǑƼ èƓǈƓ ˮǃå ô̇ Ƶ Ɨǀɂ̇ ˟ ǏǄƵ ýā˓˴˸ǃå ˙˶˹ƶǃå.˔ɂ˦ǃå Ɨ˲ƽƮ āá þ˗˳˯˴ 

)  ˔ǁƑˮǁä ˗˴˷ƴǁäController:( 

èǚƤ˗˸ǃå ˙˻˻ƺƙā ý˦ˮƿ ǑƼ ˤɜ˲˯˸ǃåā ýā˓˴˸ǃå ˙˶˹ƶǃå  ˥˻ƕ èǚǆƓƶ˸ǃå ˥Ƶ ýā˓˴˸ǃå ā Ü
) ˙˶˹ƶǃåModel) ǑǈƓ˰ǃå ˙˶˹ƶǃå ā (View ()Galloway 2013( . 

 

 

 

 

 

 

) ˤƿï Ɇɜ˵ǃå3) ˤ ˸˶˯ǃå Ɋ˸ǈ (MVC) (Freeman, A. 2013( 

˵ǃå ǑƼ Ơ˷˯ǒ Ɠ˸ǂ) Ɇɜ3) ˤ ˸˶˯ǃå Ɋ˸ǈ  þå˗˳˯ƪå ˥ɜ˸Ȼ (MVC Ü˕ǈ̇ ˯ǈǗå  èƓǀ ˮˠƙ ǑƼ (
˙˶˹ƶǃå ýǚƤ ˥ǆ Ɨ Ǆ˸ƶǃå á˗ˮƙ ˣǃîā )Controller(  èǚƤ˗˸ǃå Ɨ ʾå̇ ǆ ˥Ƶ ýā˓˴˸ǃå

 Ǐǃã ƓǌǃƓƪïƎȺ þ˦ǀȻ ā ÜƗǄƤ˗˸ǃå ˤ ʿǃå Ɨ˱ǃƓƶ˸Ⱥ þ˦ǀȻ ˤƛ Ü˔ɂ˦ǃå ɖ˻ˮˠƙ þ˗˳˯˴ǆ ˥ǆ ƓǌǃƓ ʿ˯ƪåā

Controller 

View Model 

 

Database 
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) ˙˶˹ƶǃåModelʿǃå ˥Ƶ ǉïā˗ƕ ýā˓˸ǃå ˦ǋ ( Ɠǌ˰ǒ˗˲ƙ ˞Ƽï āá èƓǈƓ ˮǃå  ˖ǒ˗˲ƙ Ɨ Ǆ˸ƶȺ þƓ
) ˙˶˹ƶǃå Ƹ Ǆˮ˯ƕ þ˦ǀȻ ˤƛ  ÜßƓˠƤǕå ˔ˮ˴ȺController  èƓǈƓ ˮǃå ˖ǒ˗˲ƙ ǑƼ ˔ˮ˴˯ǒ ɏ˘ǃåā (

) ˙˶˹ƶǃå ǑƼView) ˙˶˹ƶǃå ˥ǆ ç̇ ƬƓ ǆ èƓǈƓ ˮǃå çßå̇ ǀȺ þ˦ǀȻ ǉïā˗ƕ ɏ˘ǃå (Model (
 ā þ̠Ƶ ̠˹Ƶ þ̠˳ ˯˴˸ǃƓȺ óƓ˳ǃå ̝ɂ˦ǃå Ơƽ˶ ǆ˯ Ǐǃã Ɏ̇Ƥá ç̇ǆ Ɠǌƞå̇Ƥɀā Ɨ˱ǃƓƶǆ ƗȻá í˦ƞ

) èƓǈƓ ˮǄǃFreeman, A. 2013(. 

  ïāí ǑƙƋȻ Üô̇ ƶǃå èƓǈƓ ƕ  ǑƼ  ˙˻˻ƺƙ āå ˖ǒ˗˲ƙ ˔Ǆˠ˯ƙ èǚƤ˗˸ǃå ˕ǈƓḪ åîå ˙Ƥà Ǐ˹ƶ˸Ⱥ
)Controller( )  ˙˶˹ƶǃå ïƓˠƤƎȺView ˙˶˹ƶǃå ˥ǆ èƓǈƓ ˮǃå ô̇ Ƶ ˖ǒ˗˲˯ƕ þ˦ǀȻ  ɏ˘ǃå (
)Model þ˗˳˯˴˸ǃƓȺ ƗƮƓ˳ǃå ˔ɂ˦ǃå Ɨ˲ƽ˶ǃ Ɠǌƞå̇ Ƥɀā ( Microsoft (2018) . 

4:˒ɀˤǁä ýìƑƢ ǍǂƳ çƑƻǂ˶ǁä Ʋƺî Ǐƺ ˢ ˶˴˭ǁä Ɉ˶ǆ îĀì . 

) Ɇ˻˸ƶǃå ðƓǌ˱ǃ þ˗˳˯˴˸ǃå Ɨǌƞåā ˥ǆ èƓƽǄ˸ǃå ƴƼï ˙ˮ˯ƶȻClient Computer þíƓƤ Ǐǃã (
 ǑƼ ƴƪåā ûƓˠǈ ǑƼ þ˗˳˯˴ƙā Ü˔ɂ˦ǃå èƓǀ ˮˠƙā ƴƿå˦ ˸ǃå ˥ǆ ˗ǒ˗ƶǃå ǑƼ ƓƶƑƓƬ ǚ˸Ƶ ˔ɂ˦ǃå

 Ɨ ʸƓ˸˯ƞǙå ɆƮå˦˯ǃå èƓɜ Ƭā Ǒǈā˙˯ḧǃǗå ˗ɂ̇ ˮǃå ˥ǆ ƗƵ˦˹˯ǆ ƗƵ˦˸˱ǆ üƓ˹ǋ Üˣǃî Ǐǃå Ɠǆ ā
) ˤ ˸˶˯ǃå Ɋ˸ǈ ǑƼ èƓƽǄ˸ǃå ƴƼ̇ ƕ ƗƮƓ˳ǃå èƓǈ˦ɜ˸ǃåMVC ç˗Ƶ Ɇ˻˸˲ƙ Ǐǃã êƓ˯˲ƙ ˗ǀƼ Ü(

 ˙˻ƺ˶ǃå Ɠǌ˸˱˲Ⱥ èƓƽǄ˸ǃå ƴǆ ɆǆƓƶ˯ǃå ˣǃ˘Ḫā Üç˗ơ ǏǄƵ ɄǄǆ ɆḪ āá ˗ơåā ÿà ǑƼ èƓƽǄǆ
 ƗƵ̇˴ ǃå ǏǄƵ ̠˸ ƶ˯Ȼ ɏ̆ǃå ÿ˦ɜ˸ǃå ïƓ˯ƤǙ ï˦ɣ ǃ˸å Ɠ˱Ǆǒ ̠ƿ ǑǃƓ˯ǃƓɁā Ü̇˻ ḧˮǃåāǃåā Ɨ ˮǄƙā  Ɨ ʾ˦ƛ˦

.ɖ˻ˮˠ˯ǃƓȺ ƗƮƓ˳ǃå èƓ Ǆˠ˯˸ǃå 

) ˙˶˹ƶǃå ƴǆ ɆǆƓƶ˯ǃå ˤ˯˻ƪ ˤ ˸˶˯ǃå Ɋ˸ǈ ǑƼ èƓƽǄ˸ǃå ƴƼï Ɨ Ǆ˸Ƶ ßƓ˹ƛáViewā ( ˙˶˹ƶǃå 

 )Controller:Ɨ ǃƓ˯ǃå Ɨǀɂ̇ ˠǃƓȺ ˤ˯ƙ ú˦ƪ Ǒ˯ǃåā ÜƓ˸ǌ˷ƶȺ ƴǆ ÿǚƵƓƽ˯˻ƪ ˥ǒ˘Ǆǃå ( 

ǆ ˔ɂ˦ǃå Ɨ˲ƽ˶ǃ ˙Ƒå̊ ǃå þ˗˳˯˴˸ǃå ɖɂ̇ ˟ ˥Ƶ èƓƽǄ˸ǃå ƴƼï Ɨ ǃà å˗ˮƙþå˗˳˯ƪå ýǚƤ ˥  çåíá
) ˙˶˹ƶǃå ƓǌǄ˰˸ƙ Ǒ˯ǃåā þå˗˳˯ƪǙå Ɨǌƞåā ǑƼ ˗ƞ˦ƙ Ǒ˯ǃåā ÜèƓƽǄ˸ǃå ƴƼïView ˣǃî ˗ƶȺ Ü(
) ˔ǄˠȺ ƴƼ̇ ǃå çåíá þ˦ǀƙ ƴƼ̇ ǃå ƗǄơ̇ ǆ ß˗ƕ ˗˹Ƶ ÜǊƶƼï íå̇ ˸ǃå ɄǄ˸ǃå ïƓ ˯Ƥå ˤ˯ǒPost ǊǃƓƪïɀā (
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 ÜþíƓ˳ǃå Ǐǃã ) Ɨˠ˵˹ǃå þíƓ˳ǃå èƓ˲ƽƮ Ɇ˸ƶǃå ïƓ˟ã þ˦ǀȻ ˤƛASP.Net Framework( 
 ʕƙ ɏ̆ǃå ɄǄ˸ǃå ʕ˱ơ Ǐǃã ćåíƓ˹˯ƪå ̝Ǆ˶ǃå ó ǀ̇ǃå āá þíƓ˳ǃå ç̇ǂåî ǑƼ èƓƽǄ˸ǃå ƗƼƓḪ ˥ɂ̊˳ ƕ˯

 ˤ ˸˶˯ǃå Ɋ˸ǈ ïāí ǑƙƋȻ ˔Ǆˠǃå ƴǆ ɆǆƓƶ˯Ǆǃā ÜǊƶƼï(MVC)  ˙˶˹ƶǃå ɖɂ̇ ˟ ˥Ƶ
)Controller  ˥ɂ̊ ˳˯ƕ Ǌ˯˱ǃƓƶǆ æ˦Ǆƪáā ˔Ǆˠǃå ƴǆ Ɨ ƪƓ˹˸ǃå ßå̇ ƞǗå Ɨǀɂ̇ ˟ í˗˲Ȼ ɏ˘ǃå (

˲˯ƕ āá Ü˔Ǆ˶ǃå ó̇ ǀǃå ǏǄƵ ɄǄ˸ǃå Ɨ ƮƓƤ ɖɂ̇ ˟ ˥Ƶ èƓǈƓ ˮǃå ç˗ƵƓƿ ˖ǒ˗
)Controller.Request Ɇ˻˸ƶǃå Ǐǃã ƗȺƓ˱˯ƪǙå ýƓƪïƎȺ ˤ ˸˶˯ǃå Ɋ˸ǈ þ˦ǀȻ ƗȻƓǌ˹ǃå ǑƼā Ü (

) ýǚƤ ˥ǆController.Response( . 

1.4 : æì˕ƴ˭˶ǁä çƑƻǂ˶ǁä Ʋƺî ƲǄ ɄǄƑƴ˭ǁä 

ˤ ˸˶˯ǃå Ɋ˸ǈ Ɠǌǆ˗ƿ Ǒ˯ǃå ý˦Ǆ˲ǃå ˥ǆ(MVC)  Ǆ˸Ƶ ßƓ˹ƛá èƓƽǄ˸ǃå ˥ǆ ƗƵ˦˸˱ǆ ý˦ˮǀȺ Ɨ
 èƓƽǄ˸ǃå ˥ɂ̊ ˳ƙ æ˦Ǆƪá ßå̇ ƞã ýǚƤ ˥ǆ ˤƪǙå ˛ƽ˹ƕ ˕ǈƓḪ ˦ǃ Ǐ˯ơ Ǌ˴ƽǈ ˕ƿ˦ǃå ǑƼ ƴƼ̇ ǃå
 êƓ˯˲Ȼ  Ɠ˸ǆ ç˗ơ ǏǄƵ ɄǄǆ ɆḪ ƴƼï ˤ˯ǒ ɏ˗˻Ǆǀ˯ǃå ƴ ˯˸ǃå  æ˦ǄƪǕƓȺ ƗǈïƓǀǆ ÜƗƼ˦ƽ˶ǆ ɆƤåí
 ƴƼï ̠˹Ƶ ̋ ƤǕƓɁā Üþå̠˳ ƪ˯å Ɨǃ˦ǌ˴Ḫ ʕƑǚǆ ̇ƹ˻ ÿ˦ɜɂā ÜƗƶƼïā ɄǄǆ ɆḪ ïƓ˯Ƥå Ǐǃã

þƓ˱ơƋȺ èƓƽǄ˸ǃå ˥ǆ ˙˻˰ḧǃå  ïƓ˟ã Ɨ˭˻ƕ êïƓƤ ç˗ƵƓ˴ǆ èåāíá þå˗˳˯ƪå Ǒǃã ß˦˱Ǆǃå āá Üç̇ ˻ˮḪ
çí˗ƶ˯˸ǃå èƓƽǄ˸ǃå ƴƼï ǑƼ ï˦˶ǀǃå Ǌƞāá ˤƵ˗ƙ Ǒ˯ǃå Ɨˠ˵˹ǃå þíƓ˳ǃå èƓ˲ƽƮ Ɇ˸Ƶ 

)Aurigma, 2018( . 

5 ýä˕˱˭ƨä . ) Ʉ˶ƴǁä îƑ˝â ˣƏƑḨ ƕ ˷ƾƗEntity Framework ˢ ˶˴˭ǁä Ɉ˶ǆ ƲǄ  (
)MVC: ( 

) Ɨ ˹ǀƙ ˙ˮ˯ƶƙEF˯Ǆǃ Ɨ ƪƓƪá ƗǄ˻ƪā ( Ǒ˯ǃåā ÜƗ ʿƑǚƶǃå èƓǈƓ ˮǃå ˗Ƶå˦ƿā ɖ˻ˮˠ˯ǃå ˥˻ƕ ɆƵƓƽ
) ƗǄ˶ƽ˹˸ǃå Ɨ˭˻ˮǃå ǑƼ Ɇ˸ƶƙDisconnect Ɇ˸ƶǃå ïƓ˟ã ƴǆ ï˗˶˸ǃå ë˦ ˯ƽǆ ïƓ˟ã ˦ǋā Ü (

(ADO.Net) . 
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) ˤ ˸˶˯ǃå Ɋ˸ǈ þå˗˳˯ƪƓȺMVC) Ɨ ˹ǀƙ ā (EF Ɨǌƞåā ˙Ƽ˦ǒ ˔ɂā ɖ˻ˮˠƙ ßƓ˵ǈã ˣ˹ɜ˸Ȼ (
ÜƗǈā̇˸Ⱥ èƓǈƓˮǃå ç̠ƵƓƿ ƴǆ ÿāƓƶ˯Ǆǃ þå̠˳ ƪ˯å  ˖˻ơ èƓǈƓ ˮǃå Ǐǃã ý˦Ʈ˦Ǆǃ ƗȻ˗˻Ǆǀ˯ǃå Ɨǀɂ̇ ˠǃå ÿá
 Ɇ˸ƶǃå ïƓ˟ã Ɨˠƪå˦ƕ þ˗˳˯˴ƙ Ɨ ʿƑǚƶǃå(ADO.Net) ) ɆƤåí Ɨ˹˸˷˯˸ǃå.NET 

Framework) èƓ Ǆ˸ƶǃå ßåíǕ (CRUD(  ǏǄƵ Ɏ̇ ƙ˱ Ǒ˯ǃå ƗƪƓƪǕå èƓǄ˸ƶǃå Ǒ˹ƶƙ Ǒ˯ǃåā
èƓǈƓ ˮǃå ˗Ƶå˦ ƿ        )Create ,Read ,Update , Delete(  èƓ Ǆ˸ƶǃå ǉ˘ǋ ÿá ˖˻ơ 

 èƓǄ˸ƶǃå ƴ˸ ǃ˱ èƓǆǚƶ˯ƪå ƗȺƓ˯Ḫ Ǐǃå êƓ˯˲ƙ ƓǌǈǕ Ǒ˱ǆ̇ˮǃå í˦ḧǃå ǑƼ å̠ǌƞā Ɠ˯ƿā û̇ƺ˯˴ƙ
) Ɨ ˹ǀƙ ˕Ƽ˦ƪā˙ɜ ǆ ƗḪ̇ Ƭ ë̇ ˟ Ǐǃã Ɏíá Ɠ˸ǆ ÜèƓǈƓ ˮǃå ç˗ƵƓǀȺ ýƓ˶ƙå Ɨ Ǆ˸Ƶ ßƓ˵ǈã ƴǆEF (

) Ɇ˸ƶǃå ïƓ˟ã ïå˗Ʈã ǑƼ3.5èƓǈƓ ˮǃå ƴǆ ɆǆƓƶ˯Ǆǃ ( )Lerman, J. and Others 
2012 (. 

ǂá Ɇ˸ƶǃå Ɇƶƞ Ɠ˸ǆ) ˤ ˸˶˯ǃå Ɋ˸ǈ ƴǆ ǚǆƓḧƙā Ɨ ʿƼå˦ ƙ ˙˰MVC ˕Ǆƶƞ ˣǃî ǏǄƵ çāǚƵ (
) þǚƶ˯ƪå Ɇ˸ƞ ƗȺƓ˯ǂStructure Query Language ˙˰ǂá èƓǈƓ ˮǃå ˗Ƶå˦ ƿ ƴǆ ɆǆƓƶ˯Ǆǃ (

) Ɨ ǄǆƓḧ˯ǃå þǚƶ˯ƪǙå Ɨƺǃ ƴǆ ɆǆƓƶ˯ǃå è̇ Ƽā ā Ɨǃ˦ǌƪLanguage- Integrated Query( 

6) çƑ˰ƻƬ îĀì .RAZOR(  ) ˢ ˶˴˭ǁä Ɉ˶ǆ ǏƺMVC(: 

å Ɨ˹ƪ ˕Ƽ˦ƪā˙ɜ ǆ ƗḪ̇ Ƭ ˕ǀǄ˟2011 ) ˚˻ǆ̇ ƙ Ɇ˸ƞRAZOR ÜƗ ˱ǆ̇ ƕ Ɨƺǃ ˕˴ ǃ Ǒǋā (
 Ɨƺǃ ˛ɜƵ ǏǄƵ Ɨˠ˵˹ǃå þíƓ˳ǃå èƓ˲ƽƮ ǑƼ   ˔ɂ˦ǃå þíƓƤ ǏǄƵ Ɇ˸ƶǃå ˥˸˷˯ƙ ˥ḧǃā

) ˚˻ǆ̇ ˯ǃåHTML) ˔ɂ˦ǃå þíƓƤ ǏǄƵ Ɇ˸ƶǃå ˔Ǆˠ˯ƙ Ǚ Ǒ˯ǃå Ü(Server- Side(  ˤƵ˗ɂā Ü
Ƶá Ɠ˸ǆ Üˣ˴ ƕ ýå˦ ˱ ʽǃå Ɨƺǃā æïƓƬ Ǒƪ ˥˻˯ƺǄǃå ǚǂ) ˤ ˸˶˯ǃå Ɋ˸ǈ ƴǆ Ɇ˸ƶǃå ˕ˠMVC (

) ˚˻ǆ̇ ˯ǃå Ɨƺǃ èƓ˲ƽƮ ƴǆ Ǒ˱ǆ̇ ˮǃå í˦ḧǃå ƗȺƓ˯Ḫ ǑƼ Ɨǃ˦ǌƪā Ɨ ʿƼå˦ ƙHTML ÿá ˖˻ơ Ü (
)RAZOR Pages) Ɇ˸Ƶ ïƓ˟ã ˥ǆ ß̊ ƞ ˦ǋ (.NET Framework ĄƓ˶ ˶Ƥ ʕ˸˶˸ ǃå (

) Ɨ ˹ǀƙ èåāíǕ Ɨ˸Ƒǚǆ Ɨ˭˻ƕ ˣ˲˹˸ƙ ā ˔ɂ˦ǃå èƓǀ ˮˠƙ ßƓ˵ǈǗASP.Net ˤ ˸˶˯ǃå Ɋ˸ǈā (
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)MVC( ƪ ƴǆ Ɇ˸˱Ⱥ Ɇ˸ƶƙ Ǒ˯ǃå èƓ˲ƽ˶ǃå ˥ɜ˸ƙā Üþå˗˳˯ƪǙå ǑƼ Ɨǈā˙ǆā ˤǄƶ˯ǃå Ɨǃ˦ǌ
)RAZOR) èƓ˲ƽƮ ɆƤåí (HTML˗˻ǀƶƙ ÿāí ( )Chadwick 2011.( 

 ˘˻ƽ˹˯ƕ þ˦ǀȻ ˤƛ Ü˔Ǆˠǃå ýƓ ʿ˯ƪƓȺ ˔ɂ˦ǃå þíƓƤ þ˦ǀȻ Ü˔ɂ˦ǃå Ɨ˲ƽƮ Ɇ˻˸ƶǃå ˔Ǆ˟ ˗˹Ƶ ˖˻ơ
) ˚˻ǆ̇ ƙ Ɇ˸ƞRAZOR) Ɨ˲ƽƮ ýƓƪïã Ɇˮƿ ÜĄǙāá (HTMLˤ˯ɂā ÜɆ˻˸ƶǃå Ǒǃã (  ˘˻ƽ˹ƙ

 í˦Ḫ Ƌ˵˹ɂā ÜɆ˻˸ƶǃå Ơƽ˶˯ǆ ǑƼ ǊȺ þƓ ʿǃå ˥ɜ˸Ȼ Ǚ ɏ˘ǃå þíƓ˳ǃå ǏǄƵ Ɨ ˱ǆ̇ ˮǃå èƓ˸ Ǆƶ˯ǃå
) Ɨƺǃ Ɏ˦˯˲˸ǃ ǑɜǆƓ˹ǒíHTML Ɋ˸ǈ Ɇ˸Ƶ ˚˻˸Ȼ Ɠǆ ÜƠƽ˶˯˸Ǆǃ ƓǌǃƓƪïã Ɇˮƿ ƴɂ̇ ƪ Ɇɜ˵Ⱥ  (

) ˤ ˸˶˯ǃåMVC) ˚˻ǆ̇ ˯ǃå Ɇ˸ƞ ƴǆ (RAZOR ÿ˦ɜȻ ̠ơåā ɄǄǆ ɆƤåí ̝ǃƓƿ ßƓ˵ǈã ˦ǋ (
˚˻ǆ̇ ˯ǃå Ɨƺǃ í˦Ḫ ˥ǆ Ɠˠ ǄƤ  íå˗˯ǆƓȺ ƓƽǄǆ Ɛ˵˹ǒ Ɠ˸ǆ ɊǀƼ ˗ơåā ÿƓɜǆ ǑƼ Ǒ˱ǆ̇ ˮǃå í˦ḧǃå ƴǆ

(CSHTML) , (VBHTML)  ) ƴǆ Ɇ˸ƶǃƓȺ ƗȻ˗˻Ǆǀ˯ǃå Ɨǀɂ̇ ˠǃå ˛ɜƵWeb Forms Ǒ˯ǃå (
˚˻ǆ̇ ˯ǃå Ɇ˸ƞ ˥Ƶ Ǒ˱ǆ̇ ˮǃå í˦ḧǃå Ɇ˶Ƽ ǏǄƵ ˗˸˯ƶƙ . 

7) ƕȹ˕˹ǂƾ˭ǁä ˒ɀˤǁä çƑ˰ƻƬ ˣ˹Ɠ ƕǆîƑƾǄ .Web Forms( ) ˢ ˶˴˭ǁä Ɉ˶ǆ ƲǄMVC (
) ƕ ˷ƾƗ ǏƺASP.Net(: 

) ˤ ˸˶˯ǃå Ɋ˸ǈ þå˗˳˯ƪå ýǚƤ ˥ǆMVC ƗȻ˗˻Ǆǀ˯ǃå ˔ɂ˦ǃå èƓ˲ƽƮ þå˗˳˯ƪå ƴǆ ƗǈïƓǀ˸Ⱥ (
)Web Forms ˙ɂ˦ˠƙā ßƓ˹ƕ ǑƼ ˥ɂï˦ˠ˸ǃå ˗ƵƓ˴Ȼ Ɠ˸ǆ ÜƓ˸ǌ˹˻ƕ èƓƿï˦Ƽ ç˗Ƶ íƓ˱Ȼã ˤƙ (

) ˤ ˸˶ƙ Ɋ˸ǈ ˥˻ƕ èƓƿā˙ƽǃå ˤǋá ˥ǆā Ü˔ɂ˦ǃå èƓǀ ˮˠƙMVC þå˗˳˯ƪƓȺ ˔ɂ˦ǃå èƓ˲ƽƮ ā (
) Ɨ ˹ǀƙASP.Net) (Choudhary, J.  2017(. 
ˤƿï ýā˗ƞ )1) ˤ ˸˶˯ǃå Ɋ˸ǈ ā ƗȻ˗˻Ǆǀ˯ǃå ˔ɂ˦ǃå èƓ˲ƽƮ ˥˻ƕ ƗǈïƓǀ˸ǃå (MVC(. 
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Web Forms MVC 

 Ɨ˲ƽƮ ɆƤåí Ǒ˱ǆ̇ ˮǃå í˦ḧǃå í˦ƞā Ǐǃã ˗˹˴ƙ
 Ɨ˲ƽƮ ɆḪ ǑƼ í˦ḧǃå ƗȺƓ˯Ḫ ˔Ǆˠ˯ǒ Ɠǆ  ô̇ ƶǃå

.ç˗ơ ǏǄƵ 

 Ǒ˱ǆ̇ ƕ í˦Ḫ ɏá ˗ƞ˦ǒ Ǚā ÜèƓǈƓ ˮǃå Ɇ˶Ƽ ǏǄƵ ˚Ḫ̇ ƙ
.ô̇ Ƶ Ɨ˲ƽƮ ɏá ǑƼ ˕ƕƓƛ 

ˮǀ˯˴ƙ) ˔Ǆˠǃå ç̇ ƬƓ ǆ Ɨ˲ƽ˶ǃå ɆRequest   ˤƛ (
.˔ɂ˦ǃå þíƓ˳Ⱥ Ɨ˲ƽ˶ǃå ɆƤå˗ƕ í˦ḧǃå ɖ˻ˮˠƙ ˤ˯ǒ 

) ˙˶˹ƶǃå Ɇˮǀ˯˴ȻController ˘˻ƽ˹˯ƕ þ˦ǀȻ ˤƛ ˔Ǆˠǃå (
.˔Ǆˠǃå 

) þíƓ˳ǃå èåāíá þå˗˳˯ƪå ˔˱ȻServer 
Controls( 

) ƗƺǄƕ ƗƮƓƤ èåāíá ˙˻Ƽ˦ƙHTML Helpers (
 ˣǃ˘Ḫā ) þíƓ˳ǃå èåāíá ƴǆServer Controls( 

) ˙ˮ˯ƶƙViewState èƓǈƓ ˮǃå çïåíã ǑƼ ƗǄ˻ƪā (
.Ɠ˭˻ˠȺ Ɨ˲ƽ˶ǃå Ɇ˻˸˲ƙ Ɇƶ˱Ȼ Ɠ˸ǆ Ɨ˲ƽ˶ǃå ɆƤåí 

) ˗ƞ˦ǒ ǙViewState.èƓǈƓ ˮǃå çïåíǗ ( 

Ɨ ˶˹ǃå Ɨ ˱ǆ̇ ˮǃå èƓƺǄǃå ƴǆ ɆǆƓƶ˯ǃå ǑƼ ç˗ǀƶǆ Ɨ ˶˹ǃå Ɨ ˱ǆ̇ ˮǃå èƓƺǄǃå ƴǆ þå˗˳˯ƪǙå Ɨǃ˦ǌƪ 
.ô̇ Ƶ Ɇḧǃ þå˗˳˯ƪå èåāíá ˥ɂ˦ḧƙ ƗƑ̊ƞ ô Ƶ̇ û̇  ˟ßƓ˵ǈã .þå˗˳˯ƪǙå çíƓƵǗ ƗǄƕƓƿ 

 

8) ˢ ˶˴˭ǁä Ɉ˶ǆ ýä˕˱˭ƨä ƕƨäîì ˣǄ çƑƜƑ˭˷˭ƨǗäĀ ƛƏƑ˭˷ǁä .MVC(   Ā çƑƾ ˬ˞Ɨ Ǐƺ
:˒ɀˤǁä Ʋƽäʕ Ǆ 

) ʕ˸˶ ǃ˯å Ɋ˸ǈ ˥ƕ˻ èƓƿā̇ƽǃå Ǐǃã û̇ˠ˯ǃå ʕƙ Ɠǆ ̠ƶȺMVC˔ɂ˦ǃå êîƓ˸ǈ èƓ˲ƽƮā (       
)Web Forms) ˤ ˸˶˯ǃå Ɋ˸ǈ þå˗˳˯ƪå ˗˹Ƶ Ɠɂ̇ ǋ˦ƞ ƓƼǚ˯Ƥå è̇ ǌˡá Ǒ˯ǃåā (MVC Ɠ˸ǆ (

 ƓȻå̊ ˸ǃåā ƝƑƓ˯˹ǃå ǏǄƵ ý˦˶˲ǃå ˔ɂ˦ǃå èƓǀ ˮˠƙ ˙ɂ˦ˠƙ ǑƼ Ɠǌǆå˗˳˯ƪå ˗˹Ƶ ˥ɂï˦ˠ˸Ǆǃ Ơ ƙá
Ɨ ǃƓ˯ǃå )Brainvire  2016:( 

1.8  : ɔ˹ˬ˞˭ǁä ˗ɀˤ˞Ɨ Ǐƺ ƕƳ̠ ˲ǁä 
) ˤ ˸˶˯ǃå Ɋ˸ǈ Ơ˹˸ȻMVC(  ÿ˦Ǆ˸ƶȻ ÿāï˦ɣ ǃ˸å Ü̝ɂ˦ǃå èƓǀˮɣ ǃ˯ ƴɂ̇˴ǃå ̇ɂ˦ɣ ǃ˯å ƗǈƓɜǆã

Ɨǀɂ̇ ˠȺ 
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 ɆḪ Ɇ˸ƶǃå ˥ɜ˸Ȼ ˖˻ơ ÜƗɂðå˦˯ǆ ÿá ˥ɜ˸Ȼ ɏá Üɖ˻ˮˠ˯ǃå ǑƼ ýǚƤã ɏá ÿāí ç̠ơ ǏǄƵ ß̊ƞ
) ˙˶˹ƶǃå ǏǄƵ ˥˻˱ǆ̇ ˮ˸ǃå ˗ơá Ɇ˸ƶȻView) ˙˶˹ƶǃå ǏǄƵ Ɇ˸ƶȻ ˙ƤǙå Ɠ˸˹˻ƕ (Controller (

) þå˗˳˯ƪƓȺ  ǉ̇ ɂ˦ˠƙ ˤƙ ɏ˘ǃå ɖ˻ˮˠ˯ǃå þƓ˸ƙã ˥ɜ˸ɂā Ü˔ɂā ɖ˻ˮˠƙ ßƓ˵ǈǗMVC ˥ǆ ÷̇ ƪá (
.ƗȻ˗˻Ǆǀ˯ǃå Ɨǀɂ̇ ˠǃƓȺ Ɨ˱ǆ̇ ˮ˸ǃå èƓǀ ˮˠ˯ǃå 

2.8  Ǆ ɄǄƑƴ˭ǁä:ƕ˷Ǆä̆ ˭˶ǁä çƑƾ ˬ˞˭ǁä Ʋ 
) ˤ ˸˶˯ǃå Ɋ˸˹ǃ ˥ɜ˸ȻMVC(  Ɠƶǆ Ɠǌ˱ǆíā Ɨ ˶˹ǃå Ɨ ˱ǆ̇ ˮǃå èƓƺǄǃå ƴǆ ɆǆƓƶ˯ǃƓȺ

Ɇ˰ǆ             ) ƗƺǃJava Script ( ā )jQuery èƓƽǄ˸ǃå ƴǆ ɆǆƓƶ˯ǃå ˣǃî ǏǄƵ çāǚƵā (
.Ɨ ˹ǆå̊ ˯ǃå ˙˻ƹā Ɨ ˹ǆå̊ ˯ǃå ˔˯ɜ˸ǃå Ơˠƪ èƓǀ ˮˠƙ ˣǃ˘Ḫā ÜèƓ˲ƽ˶˯˸ǃå ÷å˦ ǈá ƴ ˸ƞā 

3.8  Ǌ˲ǁä:ɔ˹ˬ˞˭ǁä ˔ǐ˕˰ƗĀ Ʉǐ˕ƴƗ Ǐƺ ƕǁˤ 

 ˔Ǆˠ˯ǒ å˘ǋā Ü˙˸˯˴ǆ Ɇɜ˵Ⱥ þ˗˳˯˴˸ǃå Ɨǌƞåā ˙˻˻ƺƙ Ǐǃāá Ɨƞï˗ƕ ˔Ǆˠ˯ƙ ˔ɂ˦ǃå èƓǀ ˮˠƙ ˔Ǆƹå
 Ɠǌ˸Ƶí Ɠǌ˻Ƽ Ɠ˸Ⱥ  Üƣǃå .. ÿå˦ ǃǙåā ɉ˦ˠ˳ǃåā èƓǀ ˴˹˯ǃå Ɇ˰ǆ ˔ɂ˦ǃå ɖ˻ˮˠƙ ǑƼ èå̇ ˻ƺƙ ßå̇ ƞã

ǒ˗ƞ þå˗˳˯ƪå Ɨǌƞåā ƗȻá ƗƼƓưå ÿƋƼ ÜƗ ơ˦Ǆǃå ç̊ ǌƞǕåā Ɨ Ḫ˘ǃå Ʉƙå˦ ǌǄǃɆǌƪā ÿ̇ǆ ̇ǆá ç̠ 
) ˙˶˹ƶǃå ˔ˮ˴Ⱥ ÜƗȻƓƺǄǃModel) ˙˶˹ƶǃå ǏǄƵ ˗˸˯ƶȻ Ǚ ɏ˘ǃå (View.ǊȺ ƗȻá ˙ƛ˓ǒ Ǚ Ɠ˸ǆ ( 

4.8  :ɔ˹˲˷Ɨ þĀì çƑǆƑˬǁä öƑƜ̠˭ƨä 

) ˤ ˸˶ƙ Ɋ˸ǈ ƴǆ ɆǆƓƶ˯ǃå ýǚƤ ˥ǆMVC ɖ˻˴ ƙ˹ ɏá ÿāí èƓǈƓˮǃå ÷Ɠƞ̇˯ƪå x ɜ˹˸Ȼ (
ǃå ˥ǆ ˖˻ơ ÜƓǌư̇ ƶǃ þå˗˳˯ƪå Ɨǌƞåā ƗȻá ǑƼ èƓǈƓ ˮǃå ßƓƵ˗˯ƪåāèƓǈƓ ˮǃå ɖ˻˴˹ƙ  ˥ɜ˸˸ 

 Ɨƺǃ èåāíá þå˗˳˯ƪƓȺ(HTML) . 

5.8   ˗ɀˤ˞˭ǁä ƕ˴˷Ǆ ƲǄ ɔƺäʕ ˭ǁäSearch Engine Optimization ň)SEO( 

) ˤ ˸˶ƙ Ɋ˸ǈ ˤƵ˗ǒMVC ˙ɂ˦ˠ˯ǃå Ɨ˶˹ǆ ƴǆ ɆǆƓƶ˯ƙ Ǒ˯ǃå ˔ɂ˦ǃå èƓǀ ˮˠƙā èƓ˲ƽƮ (
)SEO( 
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 ÜƗƵ˦Ƽ˗˸ǃå ˙˻ƹ ˖˲ ǃå èƓḪ̇ ˲ǆ ǑƼ Ǒǈā˙˯ḧǃǗå ƴƿ˦˸ǃå ïƓǌˡƎȺ ǑƼ ˝˯˳ƙ Ǒ˯ǃå  ˥ǆ ˖˻ơ
Ɨǃ˦ǌ˴ǃå 

) ˤ ˸˶˯ǃå Ɋ˸ǈ þå˗˳˯ƪåMVC) Ɨ ƪƓ˹ǆ ƴƿå˦ ǆ ˥ɂāƓ˹Ƶ ƴǆ ɆǆƓƶ˯Ǆǃ (URLs.èåïƓɂ̊ ǃå çíƓɂ̊ ǃ ( 

9:ƕ Ƭˤ˭ǁä . 

 ǑƼ ˥˻ǆ˗˳˯˴˸ǃå ƗƞƓơ ƴǆā ƓǌƵå˦ǈá ƗƼƓɜȺ ˔ɂ˦ǃå èƓǆ˗Ƥ ā ˔ɂ˦ǃå èƓǀ ˮˠƙ ïƓ˵˯ǈå ýǚƤ ˥ǆ
Ƽ ÿāï˦ɣ ǃ˸å Ƌ˱Ǆǒ Ɠ˸Ƒåí  Ü̇ɂ˦ɣ ǃ˯åā þå̠˳ ƪ˯Ǚå ƗǄǌƪ èƓ˹ǀƙ þå̠˳ ƪ˯å ÿƓ˸ư˖˲ ǃå Ǒ  ˥˻˴˲˯ǃ

 çí˦˱Ⱥ èƓǆ˗Ƥ ˤȻ˗ǀƙ ˥˸˷ƙ ˥˻ǆ˗˳˯˴˸Ǆǃ Ɨ˸Ƒǚǆ Ɨ˭˻ƕ ˙˻Ƽ˦˯ǃ ˔ɂ˦ǃå ƴƿå˦ ǆ þå˗˳˯ƪå Ɨǌƞåā
. Ɨ ǃƓƵ 

) ˤ ˸˶˯ǃå Ɋ˸ǈ þå˗˳˯ƪƓȺ ç˗ǒ˗˱ǃå ˔ɂ˦ǃå èƓǀ ˮˠƙ ßƓ˹ƕ ǑƼ Ɇ˸ƶǃå ˗˹Ƶ ǑƮ˦ǈ å˘ǌǃāMVC (
 ɖ˻ˮˠƙ ˙˻˻ƺƙ ˔ƶ˶ǃå ˥ǆ ǊǈǕ ÜɆ˸ƶǃå ɖɂ̇ ƽǃ ƗǈƓ ˶ǃåā þå˗˳˯ƪǙå Ɨǃ˦ǌƪ ˙Ƽ˦˻ƪ  ɏ˘ǃå ā ˔ɂ

) ƗȻ˗˻Ǆǀ˯ǃå Ɨǀɂ̇ ˠǃå ˥ǆWeb Forms) ˤ ˸˶˯ǃå Ɋ˸ǈ Ǐǃã (MVC Ɨ ˱ǌ˹ǆ úǚ˯Ƥå ˔ˮ˴Ⱥ (
 Ü˙ɂ˦ˠ˯ǃå ɖɂ̇ Ƽ Ɏ˗ǃ Ɨ ʹƮ ç˦ ˠƤ ˙˻˻ƺ˯ǃå ǑƼ ˙˻ḧƽ˯ǃå Ɇƶ˱Ȼ å˘ǋā Ü˥˻˯ǀɂ̇ ˠǃå ǑƼ þå˗˳˯ƪǙå

) ˤ ˸˶˯ǃå Ɋ˸ǈ þ˗˳˯˴Ȼ ˗ǒ˗ƞ ɖ˻ˮˠƙ āá ƴƿ˦ǆ ßƓ˹ƕ ˗˹Ƶ å˘ǌǃāMVC( 

10:ƕ˶ƗƑ˱ǁä . 

) ˤ ˸˶˯ǃå Ɋ˸ǈMVCá ˙ˮ˯ƶȻ ( Ɇǌ˴ǃå ˥˸Ƽ ÜƗ ˱ǆ̇ ˮǃå èƓǀ ˮˠ˯ǃå ßƓ˹ˮǃ  å̇ ˻ˮḪ Ɠ˱ǌǈā ƓɁ˦Ǆƪ
 ǊƼƓḪ ˙ɂ˦ˠƙ ƓǌǃǚƤ ˥ǆ ˥ɜ˸Ȼ ç˗ǒ˗Ƶ ƓȻå̊ ǆ þ˗ǀȻ ˖˻ơ ÜǑ˸ ˸˶˯ǃå Ɋ˸˹ǃå å˘ǋ ǏǄƵ Ɇ˸ƶǃå
 ǚǒ̠ƕ  ̇ˮ ƶ˯Ȼ Ǚā Ü̠˻ǀƶƙ ÿāí ɆǆƓḪ ʕɜ˲ƙā Ɇƿá ̞ƿā ÿƓ˸ưā Ɇƿá ƗƽǄḧƙ ƴǆ ÜƗǃ˦ǌ˴Ⱥ ƴɂïƓ˵˸ǃå

˹ǀƙ Ɠǌ˹ḧǃā ƗȻ˗˻Ǆǀ˯ǃå ˔ɂ˦ǃå èƓ˲ƽƮ êîƓ˸ǈ ˥Ƶ)Ɇ˸ƶǃå ïƓ˟ã ïå˗Ʈã ǑƼ  Ɨ.Net 
Framework.˕Ƽ˦ƪā˙ɜ ǆ ƗḪ̇ ˵Ⱥ óƓ˳ǃå ( 
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 Ɨ Ǆɜ ˀ Ɇƶ˱Ȼ Ɠ˸ǆ Üþå˗˳˯ƪǙå èƓǌƞåā ˥ǆ ˗ǒ˗ƶǃå çïåíǗ ç̇ ˻ˮḪ çï˗ƿ ǊȻ˗ǃ ˣǃî ǏǄƵ çāǚƵ
) Ǒ˸ ˸˶˯ǃå Ɋ˸˹ǃåMVC Ɨ˱ ˯ǈā Ü˔ɂ˦ǃå èƓǀ ˮˠƙ ˙ɂ˦ˠ˯ǃ ˤ ˸˶˯ǃå ɉƓ˸ǈá Ɇ˷Ƽá ˥˻ƕ ˥ǆ (

ƙā ˙ɂ˦ˠƙ ˥Ƶ ˖˲ ƙ èƓ˴ƪ˓˸ǃå ˔Ǆƹá Üˣǃ˘ǃ Ɋ˸ǈ Ɨ ˹ƕ ñƓƪá ǏǄƵ ˔ɂ˦ǃå èƓǀ ˮˠƙ ˥˻˴˲
) ˤ ˸˶˯ǃåMVC Ɇ˸ƶƙ èƓ ˱ǆ̇ ˮǃå ˙ɂ˦ˠƙ èƓḪ̇ Ƭ ˥ǆ ˗ǒ˗ƶǃå üƓ˹ǋā Ü˕ƿ˦ǃåā ƗƽǄḧ˯ǃå ƓȻå̊ ˸ǃ (

 èƓ Ǆˠ˯ǆ ƴ ˸ƞ ǑˮǄƙ Ǒ˯ǃå ˔ɂ˦ǃå èƓǀ ˮˠƙ ˙ɂ˦ˠ˯ǃ ÜɊ˸˹ǃå å˘ǌǃ ˤƵíā èƓǆ˗Ƥ ˤȻ˗ǀƙ ǏǄƵ
.ßǚ˸ƶǃå 
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Abstractï This Paper describes the design of a Sun tracker which use an 

electronic optic sensor (solar cell) and a small low-cost electronic control 

circuit. The sensor is a two-cell pyramid which is mounted on the tracker 

plane .The control circuit tracking is an  electronic circuit which process 

the information from the photo sensor and controls the tracker orientation. 

It called an Arduino microcontroller which consistes of multiple  input 

units, multiple output units and microprocessor. The tracksub circuit 

control the motion of the mechanical drive system (servo motor) .The 

control circuit unit is an Arduino Uno device these circuits is sense the 

input signal from the photocell and process by microcontroller and finally 

make a decision to the output .the output connected with a servo motor to 

rotate the panal to the sun position. 

When faced a way from the sun the device searches in the correct direction 

until the pyramid can see the sun The microcontroller is programed by  c 

+ +  computer language operating . This sun tracker is relatively easy to 

install although the system requiers initial orientation, the accuracy of the 

setup procedure is not critical the control unit has a low component count 

and, all components are low cost types. 
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ƕƬǘ˱ǁä - þ˗˳˯˴Ȼ ɏ˘ǃå ˛˸˵ǃå ˔ǀƶƙ ðƓǌƞ ˤ ˸˶ƙ Ɨƿï˦ǃå ǉ˘ǋ Ʉ˶ƙ ˯ƪå ðƓǌƞ ïƓƶ˵
 ðƓǌƞ .ƗƽǄḧ˯ǃå Ɨ˷ ƽ˳˹ǆ ç̇˻ƺƮ Ɨǈā̇˯ḧǃã ʕɜ˲ƙ ç̇Ƒåíā (Ɨ˴ Ƭ˸ ƗǄƤ) Ǒǈā̇˯ḧǃã ɏ̇ Ⱥ˶
 ʕɜ˲ ǃ˯å ç̇Ƒåí .̝ǀƶ˯ǃå ðƓǌƞ ǏǄƵ Ǌ˯˻ˮ˰ƙ ʕ˯ɂā Ü ˥˻˯˻ǄƤ ˥ǆ ÿ˦ḧ˯ǒ þ̇ǋ ˥Ƶ çïƓy ïƓƶ˵ƪ˯Ǚå
 ǉƓ˱ƙå ǑƼ ˤɜ˲˯ƙā ( ñƓ˴˲ǃå) ˙ƶ˵˯˴˸ǃå ˥ǆ èƓǆ˦Ǆƶ˸ǃå ƝǃƓƶƙ Ɨ ǈā˙˯ḧǃã ç̇ Ƒåí ˥Ƶ çïƓ ʸ

˲˸ǃå êå̇ ƤǗå èå˗ơā Ü çí˗ƶ˯ǆ ýƓƤíǗå èå˗ơā ˥ǆ ɄǃƋ˯ǒ ɏ˘ǃå ˦˹ɂāíïå ˤɜ˲˯ǆ Ǐ˸˴ɂā . ü̇
ƝǃƓƶǆā çí˗ƶ˯ǆ  ü˙˲ǆ) Ǒɜ ǈƓɜ ˸ǃå ƴƼ˗ǃå þƓˢǈ ƗḪ̇ ơ ǑƼ  Ɨ ǈā˙˯ḧǃǙå ç̇ Ƒå˗ǃå ˤɜ˲˯ƙ .ɖ˻ƿí

 ˥ǆ ɆƤ˗ǃå çïƓƬã ˛˴˲ƙ ç̇ Ƒå˗ǃå ǉ˘ǋ (˦ǈāá ˦˹ɂāíïå) ðƓǌƞ Ǒǋ ˤɜ˲˯ǃå ç̇ Ƒåí ç˗ơā .(˦Ƽ̇ ˻ƪ
 Ɨ Ƒ˦˷ǃå ƓȻǚ˳ǃå Ǐǃã ïå̇ ǀǃå ˘Ƥ˓ǒ å̇ ˻Ƥáā Ü ɖ˻ƿí ˤɜ˲˯ǆ Ɨˠƪå˦ƕ  èƓǈƓ ˮǃå ƝǃƓƶƙā

˙ɂā˗˯ǃ ˦Ƽ̇ ˻ƪ ü̇ ˲˸Ⱥ Ɇ˶˯ǆ ê̇ ˳˸ǃå. êå̇ ƤǗå panal ˛˸˵ǃå ƴƿ˦ǆ Ǐǃã. Ǌƞå˦ ǒ Ɠǆ˗˹Ƶ
 Ɨɂâï ˥ǆ þ̇ǌǃå ˥ɜ˸˯ǒ Ǐ˯ơ Ơ˲ ˶ǃå ǉƓ˱ƙǙå ǑƼ ðƓǌ˱ǃå ̟ ǒ˲ Ü ̨˸˵ǃå ˥ǆ ƓĄǀɂ̇˟ ß̇˸ǃå

 ɖɂ̇ ˟ ˥Ƶ Ɨǀ ʾ˗ǃå ˤɜ˲˯ǃå ç˗ơā Ɨ˱ǆ̇ ƕ ˤ˯ǒ. ˛˸˵ǃå˙ƙ˦˻ˮ˸ḧǃå Ɨƺǃ Ɇ˻ƺ˵ƙ + + c.  ˥ǆ
 Ǌƞ˦˯ǃå ˔Ǆˠ˯ǒ þƓˢ˹ǃå ÿá ˥ǆ ˤƹ̇ ǃå ǏǄƵ å˘ǋ ˛˸˵ǃå ˔ǀƶƙ ðƓǌƞ ˔˻Ḫ̇ ƙ Ɠ ˮ˴ǈ Ɇǌ˴ǃå
 ÿ˦ɜǆ í̠Ƶ Ɠǌǒ̠ǃ ʕɜ˲ ǃ˯å ç̠ơā ÿá ̟ ơ˻ Ü Ɨ˸ǌǆ ̞ ǃ˴ íå̠ƵǗå ƗǄ˸Ƶ Ɨƿí ÿƎƼ Ü ǑƑ̠˸ˮǃå

. ɄǄḧ˯ǃå Ɨ˷ƽ˳˹ǆ ÷å˦ ǈá Ǒǋ èƓǈ˦ɜ˸ǃå ƴ ˸ƞā Ü ˞ƽ˳˹ǆ 
 

1. INTRODUCTION 

 Solar energy is considered as a source for production of electrical 

Energy without environment contamination yet this energy is not utilized 

to its full capability because the dominant source of energy now a days is 

oil which is at present cheaper than energy. 

However this situation is likely to change in future. One of the ways for 

direct conversion of sun light into electric power is by a process which is  

called the photo  ̮voltaic effect this kind of conversion process does not  
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depend on heat absorption. The behavior is accounted for by the fact that 

the photons for solar light transfer their energy directly to electrons without 

an intermediate thermal step. 

Sun tracker can significantly improve the efficiency of any solar 

Energyconversionplant whether a photo-voltaic or a thermal conversion 

Type. It is highly cost effective in photo-voltaic energy systems because of 

the high cost of photo  ̮voltaic cells. Tracking flat plate photo voltaic 

arraysprovide about ӎ more power than fixed arrays [1]. See Figure (1). 

 

Fig .1 Silicon solar cell power curves 

   ( ̮̮̮̮̮̮̮̮̮ Fixed panal ̮̮̮̮̮̮̮̮̮ tracker panal)  [1] 

 

 

1.1 Analog control sun tracker: 

      An analog control sun-tracker consist of (3) parts as shown in Figure 

(2).

 

 

  

i) Photo sensor unit   ii) Control circuit   iii) Drive unit 
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Fig.(2)  Block diagram of a sun tracker system 

 

 

2. POSITION OF THE SUN 

 The sun rises due east and sets due west, so that the altitude of the sun 

at solar noon on these days equals 90o minus the latitude. At the summer 

and winter solstices, the altitude at solar moon has increased or decreased 

by the declination of the earth (23.5o)as shown in Figure (3). 

 

 

Fig.(3)   Apparent  motion of  the sun relative to Benghazi observer  

at latitude 32 in the north hemisphere.[12] 
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3. PRIMARY SENSOR: 

  The primary sensor this tracker is a two-side pyramid with a solar cell 

mounted on each face solar cells are used as shown in Figure (4).because 

of the pyramid sensor has a wide acceptance angle [135 degrees].  The two 

pairs of solar cells in the sensor pyramid are wired series opposing Figure 

(5).they are used as two independent differential light sensors each solar 

cell acts as a highimpedance current source load to the other, resulting in 

high sensitivity. The output voltage of the sensor undergoes a large voltage 

swing with a small difference in cell insulation.[3][4]  

. 

    Fig (4) .Series opposing sensor              Fig (5) . Primary sensor  

 Conduction                                  pyramid [3][4] 

 

4. CONTROL CIRCUIT UNIT 

The control circuit consists of electronic circuits which process the 

information from the photo sensor and controls the tracker orientation. It 

called an Arduino microcontroller it consist of input unit, output unit and 

microprocessor as shown in Figure (6). [11] . 
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Fig (6) .Block diagram of control circuit 

 

4.1 Track Sub Circuit 

The control circuit unit is shown in Figure (7). It is an Arduino Uno this 

circuit is sense the input signal, process and take the decision to the output. 

 

 

 

 

 

 

 

 

 

Fig (7) the control circuit unit [11] 

 

 

5. DRIVE UNIT 

A simple servo motor is an electrical device shown in Figure (8). which 

can push or rotate an object with great precision. If you want to rotate and 

object at some specific angles or distance, then you use servo motor. It is 

just made up of simple motor which run through servo mechanism. If 

motor is used is DC powered then it is called DC servo motor, and if it is 
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AC powered motor then it is called AC servo motor. We can get a very 

high torque servo motor in a small and light weight packages. [10]. 

 

 

 

 

 

 

 

 

 

Fig (8) Simple Servo motor [10] 

 

Servo motor works on PWM (Pulse width modulation) Prin- 

 -ciple means its angle of rotation is controlled by the duration of applied 

pulse to its Control PIN. 

 

This degree of rotation can be controlled by applying the Electrical 

Pulse of proper width, to its Control pin. Servo checks the pulse in every 

20 milliseconds. Pulse of 1 ms (1 millisecond) width can rotate servo to 0 

degree, 1.5ms can rotate to 90 degree (neutral position) and 2 ms pulse can 

rotate it to 180 degree show Figure (9). [10] 

 

 

 

 

 

 

 

 

Fig (9) Angular rotation controlled by the duration of applied pulse [10] 
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5.1  Advantages of Servo motors  

1. Positioning ï Since steppers move in precise repeatable steps, 

they excel in applications requiring precise positioning 

2. Speed Control ï Precise increments of movement also allow for 

excellent control of rotational speed for process automation and 

robotics.  

3. Low Speed Torque - Normal DC motors don't have very much 

torque at low speeds. A Stepper motor has maximum torque at 

low speeds, so they are a good choice for applications requiring 

low speed with high precision. 

 

6. DESIGN AND OPERATION 

This sun tracking system consists of three stages as shown in the block 

diagram Figure (6). it consists of primary sensor unit , control circuit unit 

(track sub circuit ) , and Driver unit , the control circuit unit is an  electronic 

circuit which process the information from the primary sensor unit (photo 

sensor) and controls the tracker orientation.this device is a 

microcontroller( Arduino microcontroller ) it consist of input unit , output 

unit and microprocessor . 

 

The track sub circuit controls the motion of the mechanical drive system 

and is usually controlled by the primary sensor which consist of two side 

pyramid with a solar cell mounted on opposite face placed on the surface 

of the tracker and connected to the control circuit  ( microcontroller ).It 

provides information on the relative position of  the sun.  

 

We measured the characteristic of the cell (Voc and Isc) in dark and under 

light using a 100 w electric lamp light at a distance of 0.5 m from the cell. 

Where:- 

              "Voc  " is the open circuit voltage of solar cell  "primary sensor" 

              " Isc  " is the short circuit current of solar cell  "primary sensor" 
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The results are shown in table (1). 

 

Table (1) Measured values of solar cell characteristic, Voc  open - circuit voltage 

and Isc short - circuit current. 

 

 

The direction of movement is controlled by the track sub circuit which 

consistsof software to control the input signal. 

The output of microcontroller is connected to the drive unit which consists 

of servomotor this is because when we connected the motor at the same 

point the voltage in this point is zero volt until the microcontroller is 

switch. 

 

 An Arduino microcontroller is used as input voltage comparator by 

Arduino software C + + language operating and by connecting the two 

photo sensor V1 " the signal " and V2 " the reference " 3 V to be analysis 

to the microcontroller  . If the input voltage v1 is slightly greater than the 

reference voltage the microcontroller quickly switches to its maximum 

positive outputand when the input voltage is less than the reference voltage 

the microcontroller switches to its maximum negative output. In this way 

microcontroller act as a positive output or negative output drive to the 

servo motor. 

 ISC Voc 

Dark 0.2 ɛ ȷ 8.4mv 

Light 1.78 mA 3.0 v 
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The microcontroller provides the positive signal voltage and the negative 

signal voltage which is applied to the motor. 

 

When the input signal from microcontroller is positive the output signal is 

positive this signal let voltage signal on the output pin ispositive, and when 

the input signal is negative this signal let the voltage signal on the output 

is negative. 

 

7. Test of  The Control Circuit 

 

 The control circuit unit is shown in Fig. (6.4) It is an Arduino Uno 

this circuit is sense the input signal, process and take the decision to the 

output. This is the overall control circuit unit about azimuth direction. It is 

the important part of sun tracker system, because it controls the movement 

of the panel by the signal which comes from the sensors. In [+5 v ] the 

motor rotates in one direction and when it is about [- 5 v] it rotates in the 

other direction. Normally the tracker is controlled by the pyramid detector. 

It operates in track mode when moving to find the sun, and in the wait 

mode if the pyramid output voltage is within the dead zone of the control 

circuit. 

 

8. Arduino code 

 

#include <Servo.h> 

Servo horizontal;  

intservoh = 180;  

intldrlt = 0;  

intldrld = 2;  
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void setup() 

{ 

Serial.begin(9600); 

horizontal.attach(9); 

pinMode(ldrlt, INPUT);  

pinMode(ldrld, INPUT);  

} 

void loop()  

{ 

intlt = analogRead(ldrlt);  

intld = analogRead(ldrld);  

inttol=0; 

intavt = (lt + ld) / 2;  

intdhoriz = avl - avr; 

if (tol>dhoriz || dhoriz>tol)  

  { 

if (avl>avr){ 

servoh = --servoh; 

 

if (servoh< 0){ 

servoh = 0; 

                } 

          } 
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else if (avl<avr){ 

servoh = ++servoh; 

if (servoh> 169){ 

servoh = 169; 

                  } 

              } 

else if (avl == avr){ 

           } 

horizontal.write(servoh); 

  } 

delay(50); 

} 

 

9. DISCUSSION AND CONCLUSIONS  

A small proto type model was used for building and testing the tracking 

system to reduce the cost however the difference with a full scale system 

will be in the size and power or the motors and in the drive unit which 

interfaces the motor to the tracking electronic. 

 

The tracking system constructed in this paper is simple and reliable. It can 

be used as tested for flat plate or moderate ratio systems. The device can 

be adapted for higher precision tracking by using imaging electro optic 

sensors and would then be applicable to any point focus solar energy 

system. This tracker can be applied to large-scale photo voltaic power 

stations each solar array would have its own independent control unit. 
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This sun tracker is relatively easy to install although the system requires 

initial orientation, the accuracy of the setup procedure is not critical the 

control unit has a low component count and, all components are low cost 

types. See Figure (10). 

 

 

Fig(10).Complete module project 
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Abstractð This paper focuses on how the speed of fan can be controlled, 

based on both temperature sensor and humidity sensor. It is a part of smart 

home application where a fan will gradually increase its speed if the 

temperature or humidity is increased. In fact we all know now days we are 

moving rapidly toward automation which becomes one of the trending and 

hot topics. Basically in this paper an effort has been done to control fan 

speed according to the change on temperature and humidity. In this paper 

an effort has been done to work with two scenarios, the first scenario is 

about a system that will get the temperature from a temperature sensor and 

it will control the speed according to the temperature, set by the user. the 

second scenario is about a system that will get the humidity percentage 

from a humidity sensor and will control the fan according to the percentage 

of humidity. In this paper, microcontroller forms the processing part, which 

firstly senses the temperature and the controller then compares the data 

with both the set temperature and set humidity.  

Keywordsð Liquid Crystal Display (LCD), Sensor Microcontroller, 

Speed, Temperature, Humidity.  
 

˛˱ǂ˶ǁä 
 ˤ˯ǒ Ɇ˸ƶǃå å˘ǋ Ü Ɨ ƑƓɁ̇ ǌḪ Ɨơā˙ǆ ƗƵ̇ ƪā Ɇ˻ƺ˵ƙ ǑƼ ˤɜ˲˯ǃå Ɨ ʽ Ḫ ǏǄƵ Ɨƿï˦ǃå ǉ˘ǋ ˚Ḫ̇ ƙ
 ý̊ ˹˸ǃå èƓǀ ˮˠƙ ßå̊ ƞå ˥ǆ ß̊ ƞ ˦ǋā .ƗɁ˦ ï˟ ˙ƶ˵˯˴ǆā çïå̇ ơ Ɨƞïí ˙ƶ˵˯˴ǆ ñƓƪá ǏǄƵ

åîã Ɠ ˱ɂï˗ƙ Ɠǌ˯Ƶ̇ ƪ ˥ǆ Ɨơā˙˸ǃå ˗ɂ̊ ˯ƪ ˖˻ơ ǑḪ˘ǃå  ǑƼ .ƗɁ˦˟̇ ǃå āá çïå̇ ˲ǃå Ɨƞïí èíåð
Ɨ˯˸ƙǕå) ùƕ ú̇ƶĈȻ Ɠǆ ˦˲ ǈ ƗƵ̇˴ Ⱥ Ǌ˱ǈ˯ Ɠ˹ǈá þƓȻǕå ǉ̆ǋ ƓĄƶ˸ƞ ʕǄƶǈ Ü ƴƿå˦ǃåAutomation  (

mailto:bennybill77@gmail.com
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 ý̆ƕ ʕƙ Ɨƿï˦ǃå ǉ̆ǋ ǑƼ ĊǑƪƓƪá Ɇɜ˵Ⱥ .Ąå̇Ƥ˓ǆ Ɨ˱Ƒå̇ǃå èƓƵ˦ư˦ ǃ˸å ˥ǆ ç̠ơåā ̞ Ʈ˲á Ǒ˯ǃå
ǃåā çïå̇ ˲ǃå Ɨƞïí ǑƼ ˙˻ƺ˯Ǆǃ ƓǀƼā Ɨơā˙˸ǃå ƗƵ̇ ƪ ǑƼ ˤɜ˲˯Ǆǃ ˗ǌƞ˘ǋ ǑƼ ˤƙ .ƗɁ˦˟̇ Ɨƿï˦ǃå å

 èƓǋ˦ɂïƓ˹˻˴ǃå ˥ǆ ˥˻˹ƛå ƴǆ Ɇ˸ƶǄǃ ˗ǌƞ ý˘ƕTwo Scenarios ˥Ƶ ˦ǋ ýāǕå ˦ɂïƓ˹˻˴ǃå Ü
 ǑƼ ˤɜ˲˯˻ƪā çïå̇ ˲ǃå Ɨƞïí ïƓƶ˵˯ƪå ðƓǌƞ ˥ǆ ƗƼ̇ ƹ çïå̇ ơ Ɨƞïí ǏǄƵ Ɇ˶˲ ƪ þƓˢǈ
ǋ˦ ǑǈƓ˰ǃå ˦ɂïƓ˹˴˻ ǃå .þ̠˳ ˯˴˸ǃå Ɠǋí̠˲Ȼ Ǒ˯ǃå Ü çïå̇˲ǃå Ɨƞïí ÿƓ˶ǀǈ āå çíƓɂ̊ǃ ƓĄǀƼā ƗƵ̇˴ ǃå 
 Ɨơā˙˸ǃå ǑƼ ˤɜ˲˯˻ƪā ƗɁ˦˟̇ ǃå ïƓƶ˵˯ƪå ðƓǌƞ ˥ǆ ƗɁ˦˟̇ ǃå Ɨ ˴ǈ ǏǄƵ Ɇ˶˲ ƪ þƓˢǈ ˥Ƶ
 Ɇ˻ɜ˵ ƕ˯ ˦˹ɂāíïǙå Ɨơ˦Ǆƕ í˦ƞ˦˸ ǃå ɖ˻ƿ̠ǃå ʕɜ˲˯˸ǃå þ˦ǀȻ Ü Ɨƿï˦ǃå ǉ̆ǋ ǑƼ .ƗɁ˦˟ ǃ̇å Ɨ˴ ǃ˹ ƓĄǀƼā
 èƓǈƓˮǃå ÿïƓǀȻ ʕƛ ʕɜ˲ ǃ˯å ðƓǌƞā çïå̇˲ǃå Ɨƞïí ýāǕå þƓǀ˸ǃå ǑƼ ̇ƶ˵˯˴Ȼ ɏ̆ǃå ÜƗ˱ǃƓƶ˸ǃå ß̊ƞ

ǆ ɆḪ ƴǆ.ƗɁ˦˟̇ ǃå Ɨ ˴ǈā çí˗˲˸ǃå çïå̇ ˲ǃå Ɨƞïí ˥ 

INTRODUCTION  

Electric fan is one of the most popular electrical devices due  to its cost 

effectiveness and low power consumption advantages. It is a common 

circuit and widely used in many applications. It is also one of the most 

sensible solutions to offer a comfortable and energy efficient. In fact, fans 

have been long used and still available in the markets. Fan can be 

controlled manually by pressing on the switch button. Where in this 

method, any change in the temperature or humidity will not give any 

change in the fan speed. Except the usage change the speed of the fan 

which is manually. So, an automatic temperature and humidity control 

system technology is needed for the controlling purpose in the fan speed 

according to the temperature or humidity changes. 

Problem Statement 

In fact, home appliance such as fans need to be operated manually with the 

help of regulators and with variation of temperature or humidity, thus 

requires a repeatedly extra effort for regulating the fan speed. To reduce 

this effort and to add more comfort, it is intended in this paper to design 

an ñAutomatic Temperature and Humidity Controlled Fanò to overcome 
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and solve this issue. 

 

COMPONENTS OF FAN SPEED CONTROL SYSTEM BASIS ON 

TEMPERATURE AND H UMIDITY  

The Arduino is the brain of the system. It accepts inputs from the 

temperature sensor (LM35) or humidity sensor (DHT22) which allows for 

the measurement of the room temperature, then the microcontroller will 

give the action to adjust the suitable fan speed. LCD is selected to display 

the fan speed and room temperature. Figure 1, the first scenario  illustrates 

the automatic temperature fan speed process by Arduino Uno, if the current 

temperature is greater than the set temperature, the controller turns ON the 

fan and the set speed will be proportional to the difference between the set 

temperature and the current temperature. If the current temperature is less 

than the set temperature, the fan will be turned OFF. The fanôs speed will 

change according to the temperature as shown in block diagram in figure 

1. 

 

 

 

 

 

 

 

 

Fig 1. Block Diagram of Fan Speed System according to the change on 

temperature 

 

In the second scenario, the fan system according to the change on humidity 

of an area. If the humidity rises to 75% or more then the fan will be ON 

and when it falls down, the fan goes OFF. See figure 2, the block diagram 

according to the change in humidity. 

 

LM35 

Temp Sensor 

Arduino 

Uno R3 

LCD 

Display 

Fan 

Input 

Process Output 
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Fig 2. Block Diagram of Fan Speed System according to the change in humidity 

 

Microcontroller and Arduino Uno R3 

A microcontroller is a computer control system on a single chip. It has 

many electronic circuits built into it, which can decode written instructions 

and convert them to electrical signals. 

The microcontroller will then step through these instructions and execute 

them one by one. As an example of this, a microcontroller could be used 

to control fan speed according to the temperature of the room. There are 

different types of microcontrollers, and this paper focuses only on the 

Arduino Uno Microcontroller (ATMega328) where it is shown below in 

figure 3. 

 
Fig 3. Arduino Uno Microcontroller ATMega328 

 

Temperature Sensor LM35 

The LM35 is an integrated circuit sensor that can be used to measure 

temperature with an electrical output proportional to the temperature 

(in ÁC). It can measure temperature more accurately than a using a 

thermistor. The sensor circuitry is sealed and not subject to oxidation. The 

LM35 generates a higher output voltage than thermocouples and may not 

DHT22 

Sensor 

Arduino 

Uno R3 

Virtual 

Terminal 

Fan 

Input 

Process 
Output 
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require that the output voltage be amplified. the LM35 is a 3-pin device 

(like a transistor) which converts temperature into analog voltage. This 

sensor requires an ADC (Analog-to-Digital) module in order to convert the 

analog voltage into digital data. The LM35 temperature sensor shown in 

figure 4 has the following features (from the datasheet) [1]&[2]:  

¶ Directly Calibrated to the Kelvin Temperature Scale 

¶ 1ÁC Initial Accuracy Available 

¶ Operates from 400 ɛA to 5 mA 

¶ Less than 1-ɋ Dynamic Impedance 

¶ Easily Calibrated 

¶ Wide Operating Temperature Range 

¶ 200ÁC Overrange 

¶  

 
Fig 4. Temperature Sensor LM35 

 

 

 

Humidity Sensor DHT22 

The DHT22 is a basic, low-cost humidity sensor. It uses a capacitive 

humidity sensor and a thermistor to measure the surrounding air, and spits 

out a digital signal on the data pin (no analog input pins needed). It's fairly 

simple to use, but requires careful timing to grab data [3]. See figure 5 which 

shows the humidity sensor DHT22. 
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Fig 5. Humidity Sensor DHT22 

 

Table 1, shows the most important technical details of humidity sensor 

(DHT22) that is selected in this paper. 

 
Table 1 .Technical Specifications for DHT22 

Model DHT22 

Power Supply 3.3.- 6 Volts 

Output Signal digital signal via single-bus 

Operating Range humidity 0-100% RH 

Sensing Period Average: 2s 

Dimensions 14*18*5.5 mm 

 

Liquid Crystal Display (LCD) 

This component is specifically manufactured to be used with 

microcontrollers, which means that it cannot be activated by standard IC 

circuits. It is used for displaying different messages on a miniature liquid 

crystal display. A 16x2 LCD means it can display 16 characters per line 

and there are 2 such lines. See figure 6 , the liquid crystal display that is 

selected in this project.  

 
Fig 6. LCD  Display Screen 
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In this LCD each character is displayed in 5x7 pixel matrix. This LCD has 

two registers, namely, Command and Data[4]. 

 

Arduino Uno R3 

Arduino Uno is a microcontroller board based on the ATmega328P 

(datasheet). It has 14 digital input/output pins (of which 6 can be used as 

PWM outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB 

connection, a power jack, an ICSP header and a reset button. It contains 

everything needed to support the microcontroller; simply connect it to a 

computer with a USB cable or power it with a AC-to-DC adapter or battery 

to get started. "Uno" means one in Italian and was chosen to mark the 

release of Arduino Software (IDE) 1.0. Figure 7 shows the Arduino Uno 

platform. 

 

 
Fig 7. Arduino UNO R3 platform 

 

Proteus 8 Cad Software Tool 

The Proteus is an electronic circuit design software tool which includes a 

schematic capture, simulation and PCB, or (Printed Circuit Board) Layout 

modules. Proteus tool is ahead in simulating the circuits containing the 

micro controllers where we can simulate the circuit by uploading the hex 

code to the Micro-controller where as Multism canôt do this. Figure 8 

shows the proteus software tool. 
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Fig 8. The Proteus Design Suite 

 

Proteus Visual Designer allows Arduino programs to be written with 

simple flowcharting methods and Arduino shields to be placed on the 

schematic with a mouse click. The entire Arduino system can then be 

simulated, tested and debugged in software [5]. 

 

Diode 

The diode is a two-terminal electronic component that conducts current 

primarily in one direction (asymmetric conductance); it has low (ideally 

zero) resistance in one direction, and high (ideally infinite) resistance in 

the other. See figure 9 that illustrates the diode component.  

 
Fig 9. The Forward and Reverse Biased Diode 

The most common function of a diode is to allow an electric current to pass 

in one direction (called the diode's forward direction), while blocking it in 

the opposite direction (the reverse direction). As such, the diode can be 

viewed as an electronic version of a check valve. This unidirectional 
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behavior is called rectification, and is used to convert alternating current 

(AC) to direct current (DC) [6]. 

FAN SPEED CONTROL CIRCUIT DESIGN IN PROTEUS 

SOFTWARE TOOL ACCORDING ON TEMPERATURE 

This scenario describes how the speed of fan is controlled by output from 

microcontroller, with the change in room temperature. The control circuit 

of fan speed system shown in figure 10. It shows LM35 , LCD and Fan 

connection with Arduino Uno R3 in Proteus and when temperature is > 250 

C the Fan is ON. 

    
Fig 10. LM35, LCD and Fan ON with Arduino Uno in Proteus 

 

The control circuit of fan speed system shown in figure 11, which shows 

LM35 , LCD and Fan connection with Arduino Uno R3 in Proteus and 

when temperature  is <  250 C the Fan goes OFF. 
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Fig 11. LM35, LCD and Fan OFF with Arduino Uno in Proteus 

 

Microcontroller and Arduino Uno R3 Code Program 
The algorithm is as following: 
1. #include<LiquidCrystal.h> 

2. int A=0; 

3. int B; 

4. int sensorpin=A0; 

5. int fan= 13;  

6. int min_temp=15; 

7. LiquidCrystal lcd(12, 11, 5, 4, 3, 2); 

8. void setup() { 

9. lcd.begin(16, 2); 

10. pinMode(fan,OUTPUT); 
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11. } 

12. void loop() 

13. { 

14.  A=analogRead(sensorpin); //  get the temperature 

15.  B=(A/2); 

16.  if (A< min_temp ) //  if temperature is lower than  minimum temperature 

17. { 

18. digitalWrite(fan, LOW); 

19.  lcd.setCursor(0,0); 

20. lcd.print("FAN IS OFF"); 

21. } 

22. if(A > min_temp) 

23. { 

24.  digitalWrite(fan, HIGH); 

25.  lcd.setCursor(0,0); 

26. lcd.print("FAN IS ON"); 

27. } 

28. } 

 

The LCD is used to measure and observing  the changes of temperature 

values. Furthermore, the temperature sensor senses the room temperature 

and displayed it on the LCD screen. The speed of the fan is controlled 

according to the room temperature changes. 

 
FAN CONTROL CIRCUIT DESIGN IN PROTEUS SOFTWARE TOOL 

ACCORDING ON HUMIDITY OF AN AREA 

The second scenario describes control of the humidity of an area. The 

control circuit design uses a fan and here a DC motor selected as a fan for 

simplicity. If the humidity rises to 75% or more then the fan will be ON 

and when it falls down, the fan goes OFF. DHT22 is selected as a humidity 

sensor. Circuit of fan speed system according on humidity is shown in 

figure 12. This scenario shows DHT22 , Virtual Terminal and fan 

connection with  Arduino Uno R3 in Proteus Tool  to monitor and control 

the humidity of room when it is larger than 75% the fan is ON. 
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Fig.12. DHT22 ,Virtual Terminal & Fan connection with  Arduino in Proteus 

Tool   

 

The DHT22 humidity sensor is connected successfully to Arduino Uno. 

When the humidity rises more than the threshold value the fan works until 

it becomes lower than the threshold value. The process is automated and 

simulated in Proteus 8 tool. The increasing and decreasing is done 

manually. Connection, coding, and simulation demonstrated. The Arduino 

code is as following: 

  

1. #include "DHT.h" 

2. #define DHTPIN 8 

3. #define DHTTYPE DHT22 

4. DHT dht(DHTPIN, DHTTYPE);  

5. int FAN=7; 

6. void setup() { 

7.  Serial.begin(9600); 

8. pinMode(FAN, OUTPUT); 

9. } 

10. void loop() 

11. { 
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12. float h = dht.readHumidity(); 

13. Serial.println(h); 

14.  if (h>=75) 

15. { 

16.  digitalWrite(FAN,HIGH); 

17.  } 

18. else 

19. { 

20. digitalWrite(FAN,LOW); 

21. } 

22. delay(500); 

23. } 

 

Once the humidity is less than 75% the fan is switched OFF as shown in 

figure 13. 

 
Fig 13. Humidity is 75.10 on virtual terminal which mean the Fan is 

automatically goes ON 

 

RESULTS AND CONCLUSION 

In this paper an effort has been done to design, program and simulate a fan 

speed control system to adjust the room temperature and humidity by 

Arduino in proteus tool. The temperature sensor function is to sense the 
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room temperature and the humidity sensor to sense the room air humidity. 

Besides this, the microcontroller to control the fan speed using the fan 

speed in rpm and the Arduino was successfully programmed using C/C++ 

Language to compare temperature with standard temperature, set fan speed 

and their values displayed on LCD in first scenario and humidity 

percentage displayed on virtual terminal in the second scenario.  

As conclusion, the system which designed in this work was perform very 

well, for any temperature change and any variating in humidity percentage. 

On the other hand, reliability is one of the key factors when one is 

considering of designing a new device. The same applies for temp 

automation systems or humidity automation circuits. If there is no error 

detection or correction in a system, there is no way to find out if a 

command got through to the device it was intended unless you can 

physically see or touch the machine. In other words if the controller does 

not get the acknowledge in a specified time window it deploys a 

retransmission thus, our temp automation system can be considered as 

reliable system and humidity automation circuit strongly can be a reliable. 

 

REFERENCES 

[1] Temperature Controlled Relay with Arduino ï Tutorial #6 by 

electroschematics.com. 

[2]  Measuring Room temperature using LM 35 Temperature Sensor with 

Arduino by Microcontroller Projects . 

[3] Data sheet, DHT22 Humidity Sensor Sensors, National 

Semiconductor, Nov., 2000. 

[4]  Automation https://en.wikipedia.org/wiki/Automation. 

[5] Akami, P., Oke, A. & Akpomiemie, O., 2015. Impact of environmental 

factors, humidity and temperature on building project. ScienceDirect, 

11(1), pp. 91-97 

[6] Lowe, Doug (2013). "Electronics Components: Diodes" Electronics 

All-In-One Desk Reference For Dummies. John Wiley & Sons. Retrieved 

January 4, 2013 

 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   уф 

 
 

Design and Techniques for EEPROM 

Alaa Edin.M.S.Alderwly 

The Higher Institute for Comprehensive Professions - Gamins  

E_mail :Alderwly79@gmail.com 

 Phon: 0925308370 

 

Abstractðwe present the design and test results for a radiation hardened 

by design 2 k Byte EEPROM fabricated in acommercially available 0.5ɛm 

CMOS process. The EEPROM will be used in a small on-chip memory to 

store key instrument parameters and simple control programs for a 

microcontroller compatible with Martian surface temperatures on the low 

end (ī125_C) and standard industrial temperature on the high end 

(+85_C). The EEPROM has shown radiation to lerance up to 60 krad. The 

EEPROM is written with pFET hot-electron injection and erased with 

tunneling. Writing is byte-addressable and erasing is performed on the 

whole array at the same time. The EEPROM test chip consumes a 

maximum 56.7mW during Operation. 

 

˛˱ǂ˶ǁä 
å Ǐǋ ƝǃƓƶ˸ǃå ˗ƶȺ æ˦ƪƓ˲ǃå ðƓǌƞ ǏƼ ß̊ ƞ ˤǋå ÿå ú̇ ƶǈ ˥˲ǈ) Ɨ ˴ Ƒ̇ ǃå ˙ǂåā˘ǃRAM _ 

CACHE_ROM Ɨɣ ƪ˦ǃå ̇ǂåā̆ǃå Ɏ˦˯˴ǆ ƴƼï ƗǈƓɜǆå ˦ǋ ̇ǂˮǙå þƓ˸˯ǋǙå ÿƓḪ å̆ǄƼ (
 ƗǄɜ˵˸ǃå ˥ḧǃ Ü ƝǃƓƶ˸Ǆǃ æ̇ ƿǙå ƓǌǈǕǑƼ  ƗǄɜ˵˸ǃåā Ǌ˯Ƶ̇ ƪ ˕Ǆƿ ç̇ ǂå˘ǃå ˤ˱ơ íåð Ɠ˸ǄḪ ÿå

) ç̇ ǂå˘ǃå ÿå ǏƼ Ɨ ǈƓ˰ǃåROM (Ǒǋ . ðƓǌ˱ǃå ǏƼ íā˗˲ǆ ǊǃƓ˸ƶ˯ƪåā ɊǀƼ ßå̇ ǀǄǃ 
 ú˦ƪ å˘ǄƼ) ç̇ ǂå˘ǃå ˙ɂ˦ˠƙ Ɨ ǈƓɜǆå ˖˲ ǃå Ơư˦ǒROM çíƓƵå ǏǄƵ çïíƓƿ ÿ˦ḧƙ ̟˻˲Ⱥ (

 Ɨ˴ Ƒ̇ǃå èƓƽǄ˸ǃå ǏǄƵ ̇ ƛ˻Ƌ˯ǃå ÿāí íā̠˲ ǆ ɆɜȺ ƗƙƓḧǃåǑ˯ǃå ˯ƕ ƗƮƓ˳ǃå Ɠǌɂ˦˯˲ƙ Ɇ˻ƺ˵

mailto:Alderwly79@gmail.com
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: Ɨ ǃƓ˯ǃå Ɇơå̇ ˸ǃå Ǐǃå ç̇ ǂå˘ǃå ˙ɂ˦ˠƙ ˤƙ å˘ǄƼ Ü ðƓǌ˱ǃå 
1. PROM (Programmable Read- Only Memory) 
2. EPROM(Erasable Programmable Read- Only Memory) 
3. EEPROM(Electrically Erasable Programmable Read- Only 

Memory) 
 Ɨ˱ǆ̇ ƕ çíƓƵå Ɨ ǈƓɜǆå ǑƼ Ɨ ˸ǋå ˥ǆ Ɠǌǃ Ɠ˸ǃ ˙˻ƤǙå ÷˦ ˹ǃå ǏǄƵ ˚˻Ḫ̇ ˯ǃå ˤ˯˻ƪ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼ
 ǏǄƵ ˗ƵƓ˴Ȼ Ɠ˸ǆ Ɨ ˴ Ƒ̇ ǃå èƓƽǄ˸ǃå ǑƼ Ɇǒ˗ƶƙā ç̇ ǂå˘ǃå ƗȺƓ˯Ḫ çíƓƵɀā Ɠ Ɂ̇ ǌḪ Ɠǌ˲˴ǆā ç̇ ǂå˘ǃå

ɂ˦ˠƙ. ƗǆƓƵ Ɨƽ˶Ⱥ ðƓǌ˱ǃå ƗƵ̇ ƪ ˙ 
 Ɨ˹˻ƶǆ ˔˴˹ƕ Ɨ Ɂ̇ ǌḪ ƗƿƓ˟ ˙˻ƛƋƙ ˕˲ƙ ç̇ ǂå˘ǃå ǉ˘ǋ ƗɁ̇ ˱ƙ Ǒǋ ˖˲ ǃå å˘ǋ Ɨ˱ ˯ǈ ˥˸ư ˥ǆā
 ɏã ƓȻ˗ƶƙ ˥ǆ Ɠ˹˹ɜ˸Ȼ å˘ǌɁā ˣǃ˘Ḫ Ɨ˹˻ƶǆ çïå̇ ơ Ɨƞïí ˕˲ƙā ˖˲ ǃå ǑƼ ƓǌǃāƓ˹ƙ ˤ˯ǒ ú˦ƪ

Ɨƶ˹˶ ǃ˸å þǕå ƗḪ̇˵ Ǆǃ ÷˦ƞ̇ǃå Ǐǃã ƗƞƓ˲ǃå ÿāí Ɨ˲ƞƓǈ Ɨǀɂ̇ɣȺ Ɨǈā̇˯ḧǃå Ɨ˲ɂ̇Ƭ 
 

1_ INTRODUCTION 

The integration of analog components with complex digital blocks allows 

for true single chip solutions to complex problems. A general form of this 

concept is a mixed-signal microcontroller and a key component to making 

a true single chip component is nonvolatile memory for program storage. 

Of the many forms of nonvolatile memory, the most versatile from a user 

standpoint is electrically erasable programmable memories (EEPROM). 

We achieve system-on-chip integration by designing an EEPROM that will 

be placed on the same die with a full-featured radiation-tolerant 

microcontroller in a commercially available 0.5 ɛm CMOS process. Rad-

Hard-by-Design (RHBD) is a strategy for designing 

CMOS integrated circuits for tolerance to the ionizing radiation 

environments encountered in spaceflight. Radiation tolerance is achieved 
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by circuit and layout techniques instead of employing special rad-hard 

CMOS fabrication processes. Most commercial manufacturers of 

integrated circuits are reluctant 

to invest in the development of radiation tolerant integrated circuits 

because the market for such devices is very small. Although many 

commercially available circuits are sufficiently radiation tolerant for 

specific applications, it is often necessary to add radiation shielding and 

protection circuitry to guard 

Against single event latch-up. RHBD enables designers to improve 

performance, lower cost, and reduce risk by systematically designing 

application specific integrated circuits that are radiation tolerant by design 

instead of serendipity. By using a commercial CMOS process, rapid, low 

cost prototyping and 

The small volume production required for space applications can be done 

via the MOSIS service, or other prototype service. 

 

2_BACKGROUND 

EEPROMs can be roughly divided into two categories:  

Charge trapping devices and floating gate devices. Charge trapping 

devices use a layer of charge-trapping dielectric such as silicon nitride 

(e.g., MNOS [1], SNOS [2] and SONOS [3], 

[4]) to store information, and are intrinsically radiation tolerant since the 

nobilities of electron and hole are similar in nitrides; as electron-hole pairs 

are generated due to ionizing radiation, 

They are swept out of the insulator, leaving negligible trapped charge [5]. 

A floating gate MOSFET uses an electrically isolated material such as 

polysilicon to store charge indefinitely [6]. The only path for electrons is 

through the oxide surrounding the isolated material. Typically, floating 

gate transistor are nFETs. 

However, nFETs are more sensitive to total ionizing dose (TID) radiation 
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because of the induced leakage path along the edge of the source and drain 

terminals. There are techniques to mitigate these effects [7], but the 

resulting transistors are significantly larger than minimum sized transistor. 

The 

increase is transistor size also results in a necessary increase in the floating 

gate area. The increase in area will in turn make the cell more sensitive to 

total dose exposure [8]. In order to keep the memory cell area and radiation 

sensitivity to a minimum, we implemented the memory cell using a 

floating 

gate pFET. The choice of using a pFET based memory cell also allowed us 

to use impact ionization for programming; something not possible with the 

nFET due to the lightly doped drains in this process. 

 

 3_MEMORY ARCHITECTURE 

We had no information on the inherent immunity to single event upset of 

our memory cell, but clearly the supporting control and sense circuitry 

might be susceptible to transient effects. Therefore the memory was 

configured with a 2-bit error detection/single bit error correction code per 

byte, 

Resulting in a 13-bit code word for each 8 bits of information. The error 

detection and correction logic is implemented as part of the memory 

interface in the microcontroller and not 

Contained in the memory block. In addition, well regions were isolated 

with continuous guard bands to prevent radiation induced latch up. 

The EEPROM is organized in 32 banks of memory blocks. Figure 1 shows 

the memory architecture. Each bank consists of 64 memory bytes; each 

byte consists of 14 memory cells; and each cell is responsible for storing 

one bit. Among the 14 bits, eight of them are used to store one byte of data, 

five for The Error Detection and Correction (EDAC) bits, and one bit is 

left unused. Row lines span across the array, connecting the bytes 
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horizontally. Column lines connect the bits vertically. The row decoders 

and the bank decoders select one particular memory byte for accessing. 

The most significant 6 bits of the address select a row, and the last 5 bits 

select a column. 32 sets of column lines are multiplexed into one set of bit 

lines by the column decoder. Each of the 14 bit lines is connected to an 

individual sensing/driving element for readout and programming. 

 

 
Fig.1. Overview of the rad*hard EEPROM [2] 

 

4_MEMORY CELL 

Each memory cell stores one bit and consists of two pFETs connected in 

series. Figure 2 shows one memory cell. Select transistor M1 serves as a 

switch during both read and erase operations and as a current source for 
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the write operation. M2 serves as the readout transistor for the floating gate 

(the gate of M2). The gate oxide of M2 serves as the portal for the electrons 

during both write and erases operations. The floating gates of all memory 

cells are capacitive coupled to a global control gate (CG). The current 

flows from the transistors onto the column line where it is sensed by a 

current comparator to Generate digital outputs. 

 

 
Fig.2. Memory  Cell  [4] 

 

A. Floating Gate Physics 

Hot-electron injection is a common method for programming a floating 

gate structure and has been extensively described in the literature [5], [9], 

[10]. Impact-ionized hot carrier injection occurs in MOSFETs when two 

conditions are satisfied: a large lateral electric field, EL, along the channel 

to increase the probability of impact-ionization to produce high energy 

electrons, and a large vertical electric field, EV, across the gate oxide to 

sweep these hot electrons over the oxide barrier onto the floating gate. 

Efficient injection requires that both conditions are present (EL and EV are 

large). For above-threshold operation, a large electric field exists in the 

channel pinch-off region [5], which is depleted of carriers. The potential at 

the pinch-off point is VG īVTH. The voltage drop across the pinch-off 

region is VP = VDīVG+VTH, and EL = VP /LP where VG, VTH and LP 
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are the gate voltage, threshold voltage and pinch-off region length, 

respectively. For an ordinary nFET biased in saturation, where the gate 

voltage is below the drain voltage (VG < VD), EL is large, but the vertical 

field EV = (VG ī VD)/tox is negative and repels the electrons away from 

the floating gate. 

On the other hand, for a higher gate voltage EL is lower, reducing 

generation. In other words, we cannot satisfy both conditions at the same 

time for a regular nFET. Thus, special process techniques such as split-

gate or source-side-injection have been used [11]. For an ordinary pFET, 

it is relatively easy to achieve a high EL and a small but positive EV under 

normal operation. The injection efficiency is not very high but sufficient 

for floating gate programming. 

 

B. B. Current-limited pFET Hot-Electron Injection for Witting 

The condition for pFET hot-electron injection is set up for M2 during a 

write operation. An important feature for the memory cell circuit is the 

constant current provided by the select transistor M1 through the channel 

during injection. Electrons are injected onto the floating gate, making the 

gate voltage of M2 lower, and as a result the channel current increases 

quadratic ally. The increased channel current results in an increased gate 

current, and therefore a more rapid voltage drop on the gate, leading to 

positive feedback. Although this seems to be an advantage for us, two 

factors makes this unrealistic: firstly, the current consumption is 

exorbitantly large and secondly, due to the finite conductance of the 

clamping circuit that holds the voltage at the drain during 

Programming, the VSD for the pFET will decrease, reducing the injection 

efficiency, leading to an under-programmed gate voltage. 

In our design, M1 limits the channel current during the write operation 

with a bias voltage on the word line supplied by the row decoder. As the 

gate voltage of M2 drops, the source voltage of M2 drops as well. The gate 

voltage drops until the injection process is complete, with a controlled 
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current consumption. This method of using pFET injection in a stable 

negative-feedback fashion has lead to many successes in the 

Literature, especially adaptive floating gate elements in imagers [10] and 

comparators [12], [13]. 

 

Table (1) .Memory Cell Voltages 

 Read Write Erase 

Vdd 3.3  V 9 V 15 V 

WL (sel) 1V 6.5 V 9 V 

WL (dis) 5 V 9 V 9 V 

CG 0 V 5 V 0 V 

Columm 1.5 V 0 V High- Z 

 

 

C. C. 2k-byte Memory Radiation Test 

Results from TID testing on a full EEPROM array (2 k x13 b) showed that 

our decision to use a more sensitive sense amplifier improved TID 

tolerance. After initial programming, the part operated properly up to an 

exposure of 60 krad. However, numerous read errors occurred after 

exposure to 62 krad. Functionality was restored if we then erased and 

reprogrammed the part. The part remained fully functional after exposure 

to an additional 40 krad. A second cycle of erase, reprogram, and 40 krad 

exposure was then performed and the part continued to function correctly. 

The pattern we used is random with 14205 bits programmed with a one 

and 14467 bits programmed with a zero. Before erasure, all bits are written 

to ensure no extra charge remains on the floating gate. We then placed the 

chip under bias in the radiation chamber. For each radiation step, we read 

out the data with multiple controls gate voltages, and recorded the range 

of the control gate voltage that gave correct data. As shown in Figure 7, 

the error in written bits set an upper limit to the control gate voltage, and 

the error in erased bits set a lower limit to the control gate voltage. As the 
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dosage increases, the two limits approach each other and at 60 krad, no 

control gate voltage yields error-free result. Based on the data in Figure 7, 

we choose a nominal control gate voltage of 1.65V to maximize radiation 

tolerance. 

 

 
 

Fig.3. As usage Increases the Error Gap Closes  [10] 

 

5_D. Endurance 

In the endurance test and subsequent high temperature data retention tests, 

the chips were programmed with a checker-board pattern. One chip (no. 

30) had no errors after 2000 Erase/Write cycles. In the following, the 

numbers after the cycle denotes the number of error bits. Consecutive 

numbers separated by commas are the error bits measured repeatedly every 

one minute. 
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Å 3k cycles: 2, 1, 1, 1. 

Å 4k cycles: 154, 116, 105, 95. 

Å 5k cycles: 1159, 958, 891, (after 24hr) 110, 116. 

Å 6k cycles: 2730, 2442, 2257. 

Å 7k cycles: 13737, 6333, 5330, (400us write) 69, (200us write) 3960. 

The accumulation of electrons in the oxide with repeated programming 

and erasing is known to change the electric field during injection, and thus 

reduces the efficiency for injection [5]. Our experiments show some 

recovery with elapsed time. 

As seen in the 7k cycles experiment, we significantly reduce error bits with 

twice the amount of programming duration. 

However, as the number of cycles goes higher, it takes more programming 

time to write effectively. 

 

6_E. Data Retention 

A chip was programmed on 3/30/2005. Its data remains intact as of 

8/24/2005 after storage at room temperature. In order to determine the long 

term data retention, we have also 

Begun accelerated data retention testing. We can accelerate the effective 

time by increasing the temperature. The relationship is given by the 

Arrhenius equation 

A (T) = exp_īEa 

K _1 

T ī 

1 

T0__ (1) 

 

Where A (T) is the temperature acceleration factor, T is the temperature in 

Kelvin, T0 is the reference Temperature, k is the Boltzman Constant and 

Ea is the activation Energy. 
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7_CONCLUSION 

We have designed, fabricated and begun initial testing of a 2 k by 13 bit 

memory EEPROM in a commercial 0.5 ɛm CMOS process. The area of 

the memory block is 2.0mm by 1.6 mm. RHBD methodologies were used 

to improve the radiation tolerance. The memory has been tested and found 

to be fully functional over the Martian surface temperatures on the low end 

(ī125_C) and standard industrial temperature on the high end (+85_C). 

Memory access times are measured to be 200 ɛs/byte for a write, 200 

ns/byte for a read, and 3 s for full array erasure. 

Total dose testing has found complete data retention up to 60 krad of 

exposure. Radiation tolerance can be increased further by erasing and 

reprogramming the contents. While this memory block has been designed 

for use in a RHBD microcontroller, the base technology can be partitioned 

into smaller memory sizes to hold configuration data for other ASIC 

applications. 
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 ç̇ ƺ˶ǆ Ɨǆ˦ˢ˹˸ǃ çïå̇ ˲ǃå Ɨƞïí ǑƼ ˤɜ˲˯ǃå Ɇƞá ˥ǆ èƓ ˱ǆ̇ Ɂā ç̊ ǌƞá ˥ǆ Ɨ˰ǒ˗˲ǃå èƓ ˹ǀ˯ǃå
.Ɨ Ǆ˸ƶǃå çƓ ˲ǃå ǑƼ Ɠǌ˹ǆ çíƓƽ˯ƪǙåā 

Abstract 

Temperature is one of the most important variables in any manufacturing 

process, ranging from small plants to huge industrial facilities. Due to 

complexity of temperature and variety of external factors influencing this 

variable, a great concern has been given to its measurement and control 

methods. 

The advanced technology has been greatly involved in measurement and 

control of the temperature. For sensing and measuring the temperature, fast 

acting, high accuracy sensors in addition to microprocessor based smart 

temperature transmitters have been used. This type of transmitters features 

compatibility with assorted types of sensing elements as well as it could 

transmit analog and digital signals simultaneously; Another advantage of 

this type of transmitters is simplicity in configuration and set up process 

using dedicated hand held communicators. Control-wise, microcontroller 

based control devices have been used. Also sophisticated software 

programs have been implemented in solving a lot of temperature related 

problems. Regarding final control elements, fully controlled power 

electronics based temperature equipments have been used. This type of 

equipments features power saving and accurate results. 

This paper demonstrates a practical temperature control loop, in this loop 

some of the modern applicable techniques have been implemented to 

measure and control the temperature so that it would be practically and 

safely useful in the real life. 

Keywords: Smart Instruments, PID Control, Ardinuo & Labview.  

 

1. Introduction 

In industrial plants, variety of process variables need to be monitored and 
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controlled, the target is, the final product is made in accordance to the 

applicable standards economically and safely. Process variables involve 

but not limited to, level, pressure, flow and temperature.  

During manufacturing, all of process variables must be within the specified 

limits. Otherwise, final product quality might be impaired or safety hazard 

could arise. In general, monitoring and controlling of process variables 

consist of the following components: 

a- Sensing Devices: Characteristic and output of sensing devices is a 

direct function of the measured variable. Output of sensing devices could 

be in the form of electrical, pneumatic or hydraulic signals. 

b- Indication & Recording Devices: Function of these devices is to 

receive the signal from sensing device and display it in a scaled format 

either as instantaneous or plotted value with time.  

c- Control Devices: Function of control devices is to receive an input 

signal from the sensing device and compare it against a desired set point. 

Error between the input signal and the set point is processed and the 

resultant is an output correction signal. 

d- Final Control Elements: These devices receive output signal from 

control devices and carryout the required correction action. 

If, for any reason, the process variable becomes out of control. An alarm 

is announced, and subsequent tripping action is activated by safety devices, 

shutting down the whole process. 

 

2. Objectives  

¶ Demonstrating a PID temperature control loop using Labview 

software. 

¶ Studying the relationship between the temperature and the flow rate.  

¶ Applying a protection circuit with the aid of Labview. 

3. PID Control 

PID (Proportional Integral Derivative) control is a widely used control 

method. It has huge advantage in the fields of control engineering. After a 

long period of engineering practiced, it has developed a complete program 
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of control methods and a typical structure. PID controller has simple 

structure, excellent stability, reliable performance and convenient 

adjustability. PID, as its name implies, utilizes the proportional, the 

derivative and the integral to work out controlled quantity based on the 

system errors. These three elements are mutually independent and have 

respective functions. Users can choose many combinations of the three 

based on the process requirements. The transfer function of a standard PID 

controller is generally written in this way [Dingyu Xue et al, 2007]: 

1
( )
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1 1
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p d
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Where Kp is the proportional gain, Ki is the integral gain, Kd is the 

derivative gain, Ti is the integral time constant and Td is the derivative 

time constant. As a linear controller, it according to a given value r(t) and 

the actual output value y(t) to control deviation e(t), the deviation in 

proportion, integral, and differential through linear combination constitute 

control u(t), to control the controlled object. For the output of the controller 

input relations is shown as [Dingyu Xue et al, 2007]:  
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Where u(t) is the output of PID controller, e(t) is the input. Figure 1 shows 

the theory controller in a feedback loop and figure 2 shows the effect of PI 

control on the process. 

 

The PID controller is really very simple in operation. The PV [y(t)] is 

subtracted from the SP [r(t)] to create the Error [e(t)]. The error is simply 

multiplied by one, two or all of the calculated P, I and D actions (depending 

which ones are turned on). Then the resulting ñerror x control actionsò are 

added together and sent to the controller output [u(t)] to final control 

elements in the plant to perform the required correction action. 
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Fig.1. Theory of a PID controller in a feedback loop 
[www.wikipedia.org/wiki/pid_controller September 2016] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.2. PI control effect on process [www.electricaltechnology.org Sep 2016] 

 

4. PRACTICAL WORK 

4.1 Hardware Description 

The general objective of this control loop is to implement the Labview 

software in measuring; monitoring, controlling the temperature of a water 

heater supplying hot water to a customer at a desired preset temperature 

and protecting the system against overheat. Another concept demonstrated 

in this loop, is the relationship between the temperature and the flow rate. 

The water heater is the heart of the hardware system, it is used as a 
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reservoir for the water as well as heating up and maintaining the water 

temperature at the desired set point entered & controlled by the Labview 

software.  

The total capacity of the water heater is ñ10 Litersò, and it is entirely 

insulated to minimize heat loses. The water heater is equipped with two 

heater elements, each one is ñ1500 Wattsò rated and is independently 

controlled by the software through the switching circuit, each heater 

element is protected by thermostatic switch, this switch is set at ñ80 ęCò , 

the switch has two functions: first is protecting the heater and the customer 

against uncontrolled overheat by generating an alarm in the Labview, 

which in turn will turn off the power of the switching circuit, the second 

function of the thermostatic switch is to prevent the water from reaching 

the boiling point ñ100 ÜCò at which, the water will evaporate. Water is fed 

to the heater through isolation and check valves, the latter is used as a one 

way valve preventing water from escaping in case of shortage of water 

supply, hence protecting the heater elements from damage. The discharge 

flow rate through the water heater is controlled by manually operated flow 

control valve, at the end of the charge line there is an electrically operated 

normally close solenoid valve which is used to cut water supply to the 

customer and allow more residence time to heat up the water in case of the 

water temperature has fallen to unacceptable limit ñSet Point-15ÜCò, the 

system is also provided with ON/OFF switch to operate the solenoid when 

desired by the customer ( the valve will open only when the S.P is reached). 

The system is also equipped with a vent valve at the discharge line, this 

valve is used to vent the system manually in case the over protection circuit 

has activated. The water heater is also equipped with a temperature 

indicator in the range of ñ-20 to +120 ÁCò and a  3-wire resistance 

temperature detector ñRTDò type Pt-100, which is used to measure the 

temperature inside the water heater and it transmits an equivalent electrical 

signal in the range of ñOhmsò to a smart temperature transmitter(Model 

ñ3144ò made  by EMERSON) which in turn sends an electrical signal in 

the range of 4-20mA (0-100 ÜC) to the analog input # 0 of the Arduino 

interface module across 0-250 ohms resistor. The Arduino module 

converts the analog signal to a digital signal so that it can be utilized by 

Labview software, the Labview executes the program and sends output 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   млт 

 
 

signals to the final control elements through Arduino and the switching 

circuit to maintain the desired temperature. Figure 3 shows the general 

layout of the control loop. 

 

 
Fig.3. Temperature Controller using Labview General Layout 

4.2 Software Description 
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The explanation of the software program is combined in conjunction with 

the following the logic block diagram (Figure 4), block diagram (Figure 5) 

and the front interface panel (Figure 6).  

The temperature of water heater is fed to Lavview through Arduino analog 

input channel # 1(Block #1) in the range of 1-5 Volts and then forwarded 

to the scaling circuit (Block #2) where it is converted into  engineering 

values in the range of (0-100ÁC), the scaled input/output signals are related 

by the following mathematical equation [www.omega.com, 2016]: 

 

3Y MX B= +  

 

Where:  

Y = the output signal or engineering units. 

M = the slope or the scale factor. 

X = the input signal (millivolts, volts, etc). 

B = the offset. 

Letós apply the above equation to our case. 

M= 100-0/5-1= 100/4 =25 ÜC/Volt. 

X= varying from 1 to 5 volts. 

B=-25 (since the output starts at 1 volt, there is an offset. We calculated 

a value of 25 ÜC/Volt, therefore, 1V = -25) 

Y1volt=  25x1 + (-25)= 0ÜC 

Y5volt= 25x5 + (-25)=100ÜC  

The output of the scaling circuit (SC) is branched into four; the first branch 

is fed to the Low/High Alarming Circuit (Block #3) where the signal is 

compared against alarm Set Points entered through the Front Panel for 

annunciation purposes. The second branch from the SC is fed to (Block 

#17) for trending together with the controller Set Point & Output. The third 

branch is fed as a Process Variable (PV) to the PID controller where it is 

compared against a set point signal (Entered manually through the Face 

Plate), the error between the controller where it is compared against a set 

point signal (Entered manually through the Face Plate), the error between 

the two signals is further processed through a PID function (Block #5) and 
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an output corrective signal is transmitted to the final control devices (The 

heater elements) in the form of ON/OFF signals through comparison 

circuit #2 (Block #7) and digital output channels #12 & 13 (Block #8) to 

perform the required corrective action.  

The selected controller is a PID (Proportional Integral Derivative), reverse 

action type (i.e. increase in input signal Ÿ decrease in output signal). 

Additional parameters and commands entered to the controller are the 

sampling rate control (Block # 6) and the controller initialization (Block 

#5), the former specifies the sampling rate (set at 260mS) that the VI 

acquire information and the controller loop cycle time 

[www.labviewforum.de/thread-RS-Flip-Flop. September 2016] and the 

latter specifies whether to reinitialize the internal parameters, such as the 

integrated error, of the controller. This command is to be set TRUE if the 

application must stop and restart the control loop without restarting the 

entire application [Labivew PID and Fuzzy Logic Toolkit User Manual 

2009]. 

The fourth branch of the SC is fed to comparison circuit #1 (Block #10) 

then the output ON/OFF signal is fed to the S-R Flip Flop latching circuit 

(Block #11) and finally to the digital output channel #8 (Block #12). 

Blocks #9, 10, 11 & 12 all contribute to control operation of the solenoid 

valve. The last part of the software is the protection circuit. Signals from 

the thermostatic switches are connected in series to digital input channel 

#4 (Block #13) and then to the latching circuit #1 (Block #14). As long 

both switches are healthy, the output from digital output channels #7, 8, 12 

&13 will be enabled.   

 

 

 

 

 

 

 

 

 

 

http://www.labviewforum.de/thread-RS-Flip-Flop
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If any of the switches is activated, all digital output channels will be 

disabled tripping the whole system. The system could only be restarted 

when all trip signals are cleared and the SYSTEM RESET push button is 

reset. 

 

5. RESULTS and DISCUSION 

5.1 Objective One 

Measuring, monitoring and controlling the temperature of a water heater 

using Labview software and the associated equipment. For control 

purposes, a PID controller function block has been implemented in 

Labview. To demonstrate the effect of the different PID tuning parameters 

on the process, a real practical example has been carried out. In this 

example both the controller set point and the water discharge flow rate 

have been set and maintained at ñ55 ÜCò and ñ0.271 Liter/Minuteò 

respectively. In the first case, all tuning parameters were zeroed and in the 

subsequent tests, the PID parameters were introduced one by one, in each 

case, a different process behavior has been observed and recorded. Figures 

7 to 10 illustrate the obtained results in all cases. 

Note: The heaters switching points has been configured as follows:  
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a- Heater 1: ON when O/P Ó -20%; OFF when O/P < -20. 

b- Heater 2: ON when O/P Ó 80%; OFF when O/P < 80. 

 

Case 1; S.P =55ºC, All Tuning Parameters Equal to Zero: 

 

 

 

 

 

 

 

 

 

 

Fig.7. Case 1; PG, I, D = 0 

Case 2; S.P =55ÜC, Prop. Gain =33%, Integral =0min, D=0min: 
 

 

 

 

 

 

 

 

 

 

Fig.8. Case 2; PG=33%, I, D = 0min 

Case 3; S.P =55ÜC, Proportional Gain =30%, Integral =0.03min, 

Derivative =0min: 
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Fig.9. Case 3; PG = 30%, I = 0.03min, D = 0min 

Fig.10. Case 4; PG = 30%, I = 0.03min, D = 0.004min 

 

 

 

 

 

 

 

 

 

 

 

 

Case 4; S.P=55ºC Proportional Gain =30%, Integral =0.03min, Derivative 

=0.004min: 

 

 

 

 

 

 

 

 

 

 

 

 

In case 1, it was clear that the process variable (PV) exceeded the set point 

and continued on rising without any change in the controllerôs output 

signal, the test had been continued for about six minutes and then 

interrupted manually for water saving. Theoretically, the controller output 

action should be ON-OFF, when the ñPVò exceeds or falls below the set 

point. 

In case 2, the PV exceeded the set point and settled at about one degree 

centigrade ñ56 ÜCò above the set point (The steady state error offset).  
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In case 3, the PV was oscillating steadily (between ñ56ò and ñ54.59ò deg 

C). It is clear that the overall performance of the system was improved and 

the offset between PV & SP had reduced when adding the integral time. 

In case 4, it took longer time for the PV to stabilize and oscillate between 

ñ55.8ò and ñ54.71ò deg C. It is clear from the graph that both PV and O/P 

signals are fluctuating heavily. The higher the derivative value had been 

introduced, the heavier the fluctuation had been observed. 

 

5.2 Objective Two 

The major concern is the effect of the discharge flow rate on water 

temperature. For this purpose, many tests have been carried out. The set 

point has been maintained at 55ºC and in each case the flow rate has been 

set at different values using the manually operated flow control valve. 

 

Case 1; Zero Flow Rate (Manually operated flow control valve is closed): 

Figure 11  shows that the PV  and set point at steady state temperature are 

almost coincided with very little offset, the controllerôs ouput signal is 

proprtional to the PV and one heater is running interruptily to compensate 

for  temperature losses with time. In figure 12, a little amount of derivative 

time =0.030min was added for about ñ3.5 minutesò and then set back to 

ñ0ò. It is clear from the graph that the controller output is fluctuation very 

heavily  during this added time. In fact, throughout all this study, it was 

obvious that adding more derivative time during tuning, causes heavy 

disturbance to the controllerôs output thus, the overall process behavior.   

During investigation of this problem, so many control examples in 

Labview library have been checked and found all not applying any 

derivative time value for tuning; it could be due to software restraints. 
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Fig.11. Case1a; FR = 0, PG = 

42%, I = 0.03min, D = 0 

Fig.12. Case1b; FR = 0, PG = 42%, 

I = 0.03min, D = 0.03min 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case 2; Flow Rate=0.79Liter/Min, P Gain=45%, I=0.03min, D=0min: 

Figure 13 shows that the PV is cycling between ñ55.9ò and ñ54.3ò degrees 

centigrade respectively, the duration of the PV and O/P cycles is becoming 

shorter. 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.13. Case 2; FR=0.79 L/Min, PG = 45%,     I = 0.030min, D = 0min 

 

Case 3; Flow Rate= 1.287 L/Min, P Gain= 35, I=0.30min, D=0min: 
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Fig.14. Case 3; FR=1.287 L/Min, PG = 35%,      I = 0.030min, D = 0min 

 

Fig.15. Case 4; FR=1.58 L/Min, PG = 35%,   I = 0.30min, D = 0min 

 

Figure 14 shows that the PV is cycling between ñ55.2ò and ñ53.4ò degrees 

centigrade respectively, it is becoming clear now that the overall behavior 

of the PV is shifting downwards the set point. 

 

 

 

 

 

 

 

 

 

 

 

Case 4; Flow Rate= 1.58L/Min, P Gain= 35%, I=0.30min, D=0min: 

Figure 15 shows that both PV and the set point are almost coincided. At 

this point both heaters are continuously ON running at maximum rated 

power so that they can maintain the required set point. 

 

 

 

 

 

 

 

 

 

 

 

 

Case 5; Flow Rate >2L/Min, P Gain=37%, I=0.025min, D=0min: 
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In case 5, the solenoid valve shut down switching point has been set toñ50 

ÜCò and the flow rate has been increased more than ñ2Liter/Minuteò. 

From the graph it can be seen that the overshoot period is very short and 

the temperature is decreasing rapidly until it falls below ñ50 ºCò. At this 

point, the solenoid valve closes and the temperature rises gradually 

repeating the cycle. Although both heaters were continuously ON but they 

were not able to compensate for the load demand. 

 

 
 

5.3 Objective Three 

In this objective, the over-temperature protection is demonstrated. In this 

test, both of the thermostatic switchesô temperature setting and the 

controller set point had been adjusted to ñ60 ºCò and ñ80 ºCò 

respectively. During the test, the PV exceeded ñ60 ºCò and continued on 

rising until the alarm (Heater Elements 1/2 Temperature Not OK) had 

announced and the system tripped immediately. Recorded tripping point 

was about ñ78 ºCò. To decrease water temperature, trapped water had 

       Fig.16. Case 5; FR >2 L/Min, PG = 37%,                          

I = 0.030min, D = 0min 
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Fig.17. Over -Temperature Protection Test 

 

been drained manually using the vent valve. After few seconds, water 

temperature began to decrease until it fell below ñ75 ºCò. At this point, 

the alarm had cleared.  

Obtained results in figure 17 are justified as follows: 

1- Both sensing elements of the thermostatic switches had been pulled out 

about ñ4cmò from their respective thermowells. The reason is to keep 

thermostatic switches away from the heaters power lines. 

2- This pulled out area has been exposed to surrounding ambient 

temperature. 

3- The test had been carried out during night-time and the surrounding 

ambient temperature was below ñ20 ºCò.  

4- All above factors had caused the thermostatic switches not to activate 

at the exact setting. 

5-  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. CONCLUSIONS:  

With the aid of both the hardware and software it was possible to 

demonstrate a simple temperature control loop using familiar software 

such as Labview. Labview is a powerful tool for dynamic simulation and 
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real time process control purposes. In spite of the huge capabilities of 

Labview and Control & Fuzzy Package (VER 2013) used in this study, 

there was no Flip Flop function block found in this version. The SR Flip 

Flop used in the logic block diagram was imported from the internet 

[labviewforum, 2016].  

Regardless to all encountered problems related to Arduino Uno, it has been 

proved that it is practical tool for small control loops. One of the Arduino 

Uno limitations, it has no analog output port (i.e. 4-20mA,        0-10V, 1-

5V, etc) which is indispensable part in most of control loops.  

The relationship between the discharge flow rate and the heating capacity 

is inversely proportional. As the flow rate increases, the ability of the water 

heater to maintain the required temperature set point decreases. At higher 

flow rates, higher rated heating elements are required, extra heaters to be 

added or the water heater overall capacity to be reduced.  

Further research and study is still required regarding heavy disturbance 

caused by adding derivative time to the process when using Labview.  

Calculating the proper PID tuning values/implementing more advanced 

auto tuning methods to the controller instead of using the traditional Trial 

and Error tuning method. Using advanced methods leads to better results 

and save much time. 

Attention has to be paid not to exceed the maximum contacts rating and the 

allowable switching intervals when using relays for switching purposes,  
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Abstract 
The performance of an AC transmission line is an important factor that 

affects the performance of a power system because the transmission line 

consists of resistance, capacitance and inductance parameters that are 

distributed over its length. These parameters cause losses due to the 

reactive power component so the losses need to be reduced effectively, as 

a consequence, the performance can be highly increased. Therefore, in 

order to improve the efficiency, it is necessary to use an efficient solution 

that can provide reactive power compensation. The reactive power 

compensators form FACTS devices made of power electronic components 

which have been developed rapidly over the last decade. The paper studies 

characteristics of a generic transmission system , evaluation the power 

flow and hence determination the maximum power transfer possible. Also, 

to develop fundamental frequency model of a Static Series Synchronous 

Compensator (SSSC) and determine the best location and rating of the 

SSSC to maximise the utilisation of the grid system. 

˛˱ǂ˶ǁä 
 Ɇǀ˹ǃå ɊƤ ÿǕ ƗƿƓˠǃå þƓˢǈ ßåíá ǏǄƵ ˙ƛ˓ɂā ˤǌǆ ɆǆƓƵ ˙ˮ˯ƶȻ íí̇ ˯˸ǃå ïƓ ˯ǃå Ɇǀǈ ɊƤ ßåíá

 èƓƽ˰ɜǆ ÜèƓǆāƓǀǆ ˥ǆ ÿ˦ḧ˯ǒ èƓƽǄǆā  ˗ǀƼ ˔ˮ˴ƙ èǚǆƓƶ˸ǃå ǉ˘ǋ .Ɋ˳ǃå ý˦˟ ǏǄƵ ƗƵð˦ǆ
ƽǃå ÿƎƼ ǑǃƓ˯ǃƓɁā ÿ˦ḧ˯ƙ ÿå ˥ɜ˸Ȼ Ǒ˯ǃå ƗǃƓƶƼ ̇˻ƺǃå çï̠ǀǃå ̝ˮ˴Ⱥ Ɨǃ˦ǀ˹˸ǃå ƗƿƓɣǃå ǑƼǀ êƓ˯˲Ȼ ˗

 ˥ǆ ÜçßƓƽḧǃå ˥˻˴˲˯ǃ ā .˙˻ˮḪ Ɇɜ˵Ⱥ ßåíǕå çíƓɂð ˥ɜ˸Ȼ  ǑǃƓ˯ǃƓɁā Ü ýƓƶƼ ˞ ʽ˳ƙ Ǐǃã
 Ɨǈ̇˸ǃå Ɨ˸s ǈǕå .çí˦ǀƽ˸ǃå ƗƿƓɣǃå ˥Ƶ ĄǙƓƶƼ ƓĄ˷ɂ˦ƶƙ ̇Ƽ˦ǒ ÿá ˥ɜ˸Ȼ Ɇơ þå̠˳ ƪ˯å ɏïā̇˷ ǃå

) çíí̇ ˯˸ǃå ƗƿƓˠǃå Ɇǀ˹ǃFlexible AC Transmission Systems, FACTS þ˗˳˯˴ƙ  (
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 ƗƿƓˠǃå ǑƼ ˤɜ˲˯Ǆǃ) Ɏ˦ǀǃå èƓǈā̇˯ḧǃå ˥ǆ ƗƵ˦˹˶ǆ Ɠǌǈå ̟ ơ˻ ÜƗǃƓƶƼ ̇ ƺ˻ǃåPower 
Electronics Ɨƪåï˗ƕ Ɨƿï˦ǃå þ˦ǀƙ .ǑưƓ˸ǃå ˗ǀƶǃå ïå˗ǆ ǏǄƵ ƗƵ̇ ˴Ⱥ Ɠǋ̇ ɂ˦ˠƙ ˤƙā (

 .ƗƿƓˠǃå Ɇǀ˹ǃ Ǐ˶ƿǕå ˗˲ǃå ˗ǒ˗˲ƙ ǑǃƓ˯ǃƓɁā ƗƿƓˠǃå ɖƼ˗ƙ ˤ ˻ǀƙā þƓƶǃå Ɇǀ˹ǃå þƓˢǈ ˝ƑƓ˶Ƥ
˯ǆ ˥ǆå̊ ˯ǆ ô˦ƶ˸ǃ ǑƪƓƪá íí̇ ƙ êî˦˸ǈ ˙ɂ˦ˠ˯ǃ Ü ˣǃ˘ǂ) ˕ƕƓƛ Ɇ˴Ǆ˴Static Series 

Synchronous Compensator, SSSC ùùǄùǃ ˃ ˹˶ƙā ƴƿ˦ǆ Ɇ˷Ƽá ˗ǒ˗˲ƙā (
(SSSC) .Ɨɜ ˵ǃå þƓˢǈ ˥ǆ çíƓƽ˯ƪǙå ˤ ˢƶ˯ǃ 

 

Key words: AC Transmission Line, FACTS Technology, Static Series 
Synchronous Compensator (SSSC). 

 

INTRODUCTION 

FACTS technology enables power grid owners to increase existing 

transmission network capacity while maintaining or improving the 

operating margins necessary and the existing power system stability, as a 

consequence, consumers can be provided by more power at lower 

investment cost and less bad effects on the environment because there will 

not need to build new power system plants, transmission lines, 

transformers, etc. Therefore, FACTS contribute so many benefits to power 

system because the power transfer capabilities and system voltage stability 

can be increased efficiently. Thus, it is so significant to continue 

developing the power electronics devices (semiconductor devices) and 

methods of connecting FACTS with each other (combination of FACTS 

devices). Hence, semiconductor devices need to be more efficient within 

higher operation range and lower manufacturing cost by improving them 

to carry higher operating current and voltage. 

Furthermore, by developing methods of controlling FACTS devices 

combinations, the capacity and flexibility of power transmission systems 

can be increased with more stability and security. There are different types 

of FACTS devices such as Static Var Compensators (SVCôs), the most 

important FACTS have been used for number of years to improve the 

performance of transmission systems by resolving dynamic voltage 

problems, and Static Compensator (STATCOM)  also widely used today 
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to compensate reactive power, support and regulate area of load voltage 

levels. Series FACTS such as Thyristor Switched Series Capacitors 

(TSSCs), Thyristor Controlled Series Capacitors (TCSCs) and Static 

Synchronous  Series  Compensators (SSSCs) have a broad range of 

application to increase the load capacity of power systems. They can be 

spread out in short and long distance  transmission systems to improve 

transient stability [1].  
 

1. CONCEPT OF AC TRANSMISSION SYSTEMS 

Transmission systems are greatly needed for interconnecting power system 

networks where power plants and load centres need to be widely 

interconnected for supplying electricity [2]. As transmission transfer 

capability increases, the cost of electricity decreases because possibilities 

of interconnecting high number of generators can be increased effectively. 

Due to the presence of reactive power in ac power system, it is so important 

to generate or absorb an amount of the reactive power depending on needs 

of the power system including lagging or leading conditions. 

 

2.1 THEORY OF SHORT TRANSMISSION LINES  

The transmission lines of the given generic grid can be considered as short 

lines because their lengths are less than 80 km. The shunt capacitance for 

a short line is negligible because it is high compared to the reactance and 

resistance; therefore, the total series impedance is (R + jXL). Figure 1 (a) 

shows that the equivalent circuit of a short transmission line including the 

total series impedance, the sending end voltage (VS), and receiving end 

voltage (Vr) and a load. In order to analysis of a Transmission line yielding 

power flow equations relating the real power to load angle and reactive 

power flow to voltage profile, Figure 1 (b) shows the phasor diagram of a 

Transmission line [1][3].  
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a 

 
b 

Figure 1: a) A short Transmission line equivalent circuit.   b) The phasor diagram 

of a short Transmission line [7] 

 

2. FLEXIBLE AC TRANSMISSION SYSTEMS (FACTS) 

TECHNOLOGY 

The IEEE definition of FACTS controllers are defined as ña power 

electronic based system and other static equipment that provide control of 

one or more AC transmission system parameters. The quality and 

reliability of AC power system need to be highly increased due to 

electricity demand continues increasing rapidly. There are many issues 

need to be taking into account including environmental concerns by 

increasing the efficiency of the current power system in order that 

minimizing as much as possible rebuilding new power plants. FACTS 
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devices may be a vital solution to optimize the new power networks as 

well as the existing networks.  The following  benefits of installing FACTS 

devices including: 

1- Dynamic reactive power compensation. 

2- Steady-state and transient stability enhancement. 

3- Voltage regulation. 

4- Power transfer capacity increase. 

5- Three-phase voltage balancing. 

6- Reduced transmission losses [2].  

FACTS technology gives reliable opportunities for controlling current and 

corresponding power through a transmission line under normal and 

contingency conditions at an acceptable cost. These opportunities arise 

through the ability of FACTS Controllers to control the interrelated 

parameters that govern the operation of transmission systems including 

series impedance, shunt impedance, current, voltage, phase angle, and the 

damping of oscillations at various frequencies below the rated frequency 

[3].  

The above definition shows that FACTS are based on static devices (power 

electronics based), not mechanical devices that have many disadvantages 

compared to FACTS such as little high-speed response to control signals 

and limited cycle life.  FACTS can be categorised as follows: 

1- Shunt Controllers that act in shunt to power system (Shunt 

Compensators) 

2- Series Controllers that adjust series reactance or voltage (Series 
Compensators) 

3-  Both Shunt and Series Controllers with power system.  
3.1 SERIES COMPENSATION  

In series compensation, the FACTS device is connected in series with the 

AC power system to work as a controllable voltage source. Due to 

presence of series inductance in the transmission line (especially when it 

is long) between the sending and receiving ends, a high voltage drop can 

be occurred. This voltage drop can be compensated when amount of the 

inductance is decreased by connecting an amount of capacitance in series 
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which can be achieved by using a series compensator. On the other hand, 

series capacitive compensation is to decrease the overall effective series 

transmission impedance from the sending end to the receiving end. The 

types of series compensators as follows: 

1- Thyristor Controlled Series Capacitor (TCSC) or Thyristor 

Controlled Series Reactor (TCSR).  

2- Thyristor Switched Series Capacitor (TSSC) or Thyristor Switched 

Series Reactor (TSSR). 

3- Figure (2) shows Static Synchronous Series Compensator (SSSC) 

[4].  
 

Figure 2. SSSC, operated as a series capacitive compensator [1] 

The Static Synchronous Series Compensator (SSSC) is a FACTS device 

able to supply and absorb reactive power. It consists of a high power, 

voltage source inverter (VSI) with the dc terminals connected to a 

capacitor and ac terminals in series with the transmission line via an 

interface transformer. By changing the firing angle of the inverter the 

capacitor voltage can be increased or decreased to control the amplitude 

and direction of the SSSC voltage [3] [6].This technology is high efficient 

with low cost because it is self-regulating by varying its reactive power 

output according to the variations in transmission line current. Therefore, 

it is primarily used to reduce the high transfer reactance, as a consequence, 
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the transmission system transfer capability and voltage stability can be 

increased effectively. When the magnitude of the injected voltage (Vq) is 

made proportional to that of the line current (I), a series compensation 

equivalent to that provided by a series capacitor at the fundamental is 

obtained. The phasor diagram shows that the voltage across the series 

capacitor forces the opposite polarity voltage across the series line 

reactance to increase by the magnitude of the capacitor voltage. The 

injected voltage source can  be defined by equation (1). 

      ╥▲ ╙╚╧╘                                                                                         

 (K) = (Xc/XL) = (Vq/IXL), K is the degree of series compensation 

{continuously variable over the range (0<K<1)} and XC is the impedance 

of the series capacitor (Effective compensating impedance). The operation 

of SSSC can be explained using a simple circuit diagram shown in Figure 

(3).  

Figure 3. Two machine model series compensator and Phasor diagram [8] 

 

The SSSC is modelled with an AC voltage source whose output voltage 

has 900 phase lead or lag to the line current [4] [6]. By implementing the 

SSSC the line reactance can be changed by injecting an AC voltage which 

its magnitude and direction can be controlled. The effective line reactance 

between two ends is the difference between the line reactance and the 

injected reactance. The effective transmission impedance with series 
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capacitive compensation is given by:  

╧▄██╧ ╧╬    ▫►╧▄██ ╚╧ )2                              ( 

╧▄██ ╧╛ ╧▲                                                                           )3(  

The active and reactive power flow is expressed by the following 

equations. 

            ἜἹ
ἤἻἤἺ

ἦἭἮἮ
ἡἱἶ ȟ and    

             ἝἹ
ἤἡἤἺ

ἦἭἮἮ
ἍἷἻ                                                                    (4) 

The compensating reactance (Xq) is defined to be negative when the SSSC 

operates in inductive mode, and positive when the SSSC operates in 

capacitive mode. 

The active power equation when the SSSC is connected in series with the 

line can be derived the following procedures. 

The injected voltage can be expressed by the following equation. 

         ἤἹ= ἤἹἓȾἓἭ
ἲ                                                                                (5) 

The active power through the transmission line can be expressed by 

following equation. 

        ἜἹ
ἤ

ἦἘ
ἤἹ

ἓἦἘ

ἡἱἶ                                                                               (6) 

The voltage across the line, VL is equal to IXL.  So, the active power can be 

expressed by the following equation. 

       ἜἹ
ἤ

ἦἘ
ἡἱἶ ἤἹ

ἤἘ

                                                                               (7) 

From the vector diagram in Figure 2 (b), the voltage across the line can be 

expressed by the following equation. 

      ἤἘ ἤἹ ἤἻἱἶ                                                                                (8) 

Inserting the equation (7) into the equation (8) and arranging it , the 

following equation can be derived. 

          ἜἹ
ἤ

ἦἘ
ἡἱἶ 

ἤ

ἦἘ
ἤἹἍἷἻ                                                       (9) 

In case of SSSC operation, it is possible to transmit a real power through 

the line when the phase difference between the sending end and the 

receiving end is zero. Also, the transmitted power can be negative when 

injecting voltage is inductive [5].  
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3. Configuration of a generic grid 

The generic grid system is shown in Figure (4) is viewed as a 

single phase diagram consists of an AC source, three transmission 

lines and three loads. The whole system is connected to the source 

via busbar (1), load (1) is connected via busbar (2) and loads (2 & 

3) are connected via busbar (3). The parameters of the 

components of the system are tabulated in Tables (1) and (2). 

 

 
Figure 4. Generic Transmission system (Base kV=275,Base MVA=100) 

 

Table 1. Parameters of the transmission lines 

Line R  
Ý

ἕἵ
 L 

ἵἒ

ἕἵ
 C

ἐ

ἕἵ
 Lengthἕἵ 

1 0.02 1.0350 0.01152 62 

2 0.03 1.0350 0.01152 25 

3 0.03 1.0350 0.01152 39 

 

Table 2. Load data for the generic system 

Description 
Apparent power 

ἸἽ 
Power factor 

Load 1 5.98 0.95 

Load 2 6.12 0.98  

Load 3 1.89 0.97 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мол 

 
 

Table 3. Load combinations 

 Configuration 1 Configuration 2 Configuration 3 

Load 1 On  On  On  

Load 2 On  Off  On  

Load 3 On  On  Off  

 

4. POWER FLOW ANALYSYS 

In order to carry out the power flow analysis of the given system 

the following calculations need to be done:  

1- The calculations are based on common bases of {MVA base = 
100 MVA} and {KV base=275 KV}. 

2- Accordingly, the common current and impedance bases of 
each line.  

3- The impedances of the lines including the reactance, 
capacitance and resistance. 

4- The active and reactive powers of the loads are                          
shown in Table (4). 

5-  
Table 4. the calculated power values 

 Active power(MW) Reactive power(MVar) 

Load 1 568.1 186.73 

Load 2 599.76 121.8 

Load 3 183.33 45.95 

Total 1351.19 354.48 

 

5. SIMULATION  

The given generic grid needs to be simulated by using MATLAB/Simulink 

Software in order to determine the values of currents of the transmission 

lines for every configuration, as a consequence, these values can be 

compared with the thermal limits of the transmission lines. The following 

Tables (5), (6) and (7) present the measured values in per-unit for each 

configuration without implementing any type of FACTS devices. Before 

starting the simulation, the parameters of the system components such as 

the source, loads and Transmission lines need to be calculated. The 
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parameters of the loads and lines are previously calculated but those of the 

source can be calculated as follows: 

 

The short circuit level is [50 pu], therefore, the short circuit reactance of 

the source (XSC) is equal to [1/50 = 0.02 pu] and the short circuit resistance 

(RSC) is equal to [(XSC) / (X/R)], where (X/R) ratio can be selected as 10, 

yields (RSC) = [0.002 pu]. Therefore, the short circuit impedance of the 

source (ZSC) in per-unit is [0.002 + j 0.02] and accordingly, the current and 

voltage at busbar (1) can be calculated based on a given supply voltage 

(VS) of [1.085 pu] as shown in Figure (5). 

 

Figure 5. An AC source equivalent circuit 

 

 
 

From the above circuit, [Vbus = VS - VSC], where  

(IS) = [(1.085) / (0.002 + j0.02)] = 12.49 

and [VSC = IS * ZSC] = 0.251                     

yielding,  Vbus = 0.949 

 

 

-11.95 

51.60 

-32.70 
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6.1 SIMULATION WITHOUT IMPLEMENTING FACTS 

DEVISES 
 

6.1.1 CONFIGURATION 1 

In this configuration all the loads are ON as shown in Figure (6), and the 

values were measured. 

 
Figure 6. The MATLAB/Simulink circuit for configuration 1 without using 

FACTS devices 

 

According to the measured values, line (2) is completely unloaded because 

it carries about [8.2 %] of its thermal limit, and line (1) is unloaded because 

it carries about [62 %]of its thermal limit but line (3) is overloaded because 

it carries about [52 %] more than its thermal limit. The consumed active 

powers by the loads is [10.96 pu] which is less than the supplied power by 

[1.172 %] and the consumed reactive power is [2.873 pu] which is less 

than that of the source by [31.6 %]. The supplied current is more than the 

summing of the load currents by [102.64 %]. 

The percentage of voltage drops from the sending and receiving ends of 

the lines (1) and (3) are [5.36 %] and [5 %] respectively; while the voltage 

at the receiving end of line (2) is more than that at the sending end by 
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[0.35 %]. In addition, values of the currents of the lines (1) and (3) at the 

sending ends are less than those at the receiving by [1.03 %] and [0.37 %] 

respectively; while the current at the receiving end of line (2) is less than 

that at the sending by [8.5 %]. 
 

6.1.2 CONFIGURATION 2 

In this configuration loads (1) and (3) are ON while (2) is OFF. According 

to the measured values, line (1) carries about [44.3 %] of its thermal limit, 

line (2) carries about [45.38 %] of its thermal limit and line (3) carries 

about [82.56 %] of its thermal limit. The consumed active powers by the 

loads is [7.179 pu] which is less than the supplied power by [0.71 %] and 

the consumed reactive power is [2.2206 pu] which is less than that of the 

source by [12.92 %]. The supplied current is less than the summing of the 

load currents by [1.5 %]. 

The percentage of voltage drops from the sending and receiving ends of 

the lines (1) and (3) are [3.56 %], [2.59 %] respectively; while the voltage 

at the receiving end of line (2) is more than that at the sending end by 

[0.995 %]. In addition, values of the currents of the lines (1) and (3) at the 

sending ends are more than those at the receiving by [1.58 %] and [0.78 %] 

respectively; while the current at the receiving end of line (2) is less than 

that at the sending by [0.93 %].  

  
6.1.3 CONFIGURATION 3 

In this configuration loads (1) and (2) are ON while (3) is OFF. According 

to the measured values, line (1) carries about [57 %] of its thermal limit, 

and line (2) carries about [18.962 %] of its thermal limit but line (3) is 

overloaded because it carries about [32.34 %] more than its thermal limit. 

The consumed active powers by the loads is [10.04 pu] which is less than 

the supplied power by [0.99 %] and the consumed reactive power is [2.649 

pu] which is less than that of the source by [27 %]. The supplied current is 

less than the summing of the load currents by [1.061 %]. 

The percentage of voltage drops (losses) between the sending and 

receiving ends of the lines (1) and (3) are [4.73 %], [4.2 %] respectively; 

while the voltage at the receiving end of line (2) is more than that at the 

sending end by [0.58 %]. In addition, values of the currents of the lines (1) 
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and (3) at the sending ends are less than those at the receiving by [1.14 %] 

and [0.45 %] respectively; while the current at the receiving end of line (2) 

is less than that at the sending by [2.86 %].  

 

6.2 SIMULATION WITH  FACTS DEVICES 

In order to increase the performance of the system, Static Synchronous 

Series Compensator (SSSC) is implemented in the given generic grid 

system.  For each configuration, the currents and voltages of the lines, the 

loads and the source were measured. The best location of the compensator 

can be identified by checking amount of the impedance of the lines, where 

line (1) has impedance higher than that of line (2), thereby; the best 

location may be between the source and line (1) which can be evaluated 

and simulated by using MATLAB/Simulink.  

The impedance of line (1) can be reduced by increasing amount of the 

effective compensating impedance (XC) which can be injected by the 

compensator. Therefore, the value of (XC), the injected voltage (Vq) and 

the rating of the power flow controller (Sqmax) can be calculated as follows: 

1- According to the measured values, line (1) in configuration (1) is 
carrying current of [61.94 %] of a thermal limit of [8 pu], and line (3) 

is overloaded by [152 %] of a thermal limit of [5 pu]. The first value 

needs to be reduced while the other needs to be increased, and since 

the location of the compensator likely to be installed before line (1), 

the value of the degree of series compensation; (K), can be equal to 

[61.94 % - 100 %] = 38.1 %. Thus, (38.1 %) =(Xc/XL), where (XLtotal) 

is the summing of the reactance of lines which is equal to [0.542 pu], 

yielding, (Xc) = [0.02064 pu] and accordingly the injected voltage: 

 

 (Vq) = [Imax * XLtotal] = [8 * 0.02046] = [0.16 pu] 

In accordance with this value, the circuit can be simulated and the value of 

the line currents can be checked and identified whether they are more or 

less than the thermal limits. For more safety, the current values will be 

maintained to be less than the thermal limits, i.e. the injected value can be 

less than [0.16 pu]. 
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2- The power flow controller can be calculated as follows: 
 

(Sqmax) =  [Imax * Vq] = [ 8 * 0.16] = 1.28 pu ᶅ 128 MVA 
 

In Fact, the value of the injected voltage was calculated by taking the value 

of the reactance of line (1) and the same value of (K),yielding 

(Vq)of[0.11113 pu] which was used and accordingly the circuit simulated. 

The current of line (3) was more the thermal limit, therefore, when taking 

the total value of the transmission lines, the value of the injected voltage 

became more reasonable. 

6.2.1 CONFIGURATION 1 

In this configuration all the loads are ON as shown in Figure (7), and the 

values have been measured. 

 

Figure 7. The MATLAB/Simulink circuit for configuration 1 with using SSSC 

According to the measured values, line (1) carries about [100 %] of its 

thermal limit, and line (2) carries about [50.22 %] of its thermal limit but 

line (3) became  not overloaded because it carries about [100 %] of its 

thermal limit. The consumed active powers by the loads is [11.569 pu] 

which is less than the supplied power by [1.54 %] and the consumed 

reactive power is [3.037 pu] which is less than that of the source by 

[16.6 %]. The supplied current is less than the summing of the load currents 

by [0.88 %].  

The percentage of voltage drops (losses) between the sending and 

receiving ends of the lines (1), (2) and (3) are [7.9 %], [0.37 %] and [3.6 %] 

respectively. In addition, values of the currents of the lines (1), (2) and (3) 
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at the sending ends are less than those at the receiving by [0.66 %], 

[0.08 %], [0.67 %] respectively. 

 
6.2.2 CONFIGURATION 2 

According to the measured values, line (1) carries about [81.2 %] of its 

thermal limit, and lines (2) and (3) are unloaded because they carry about 

[14.8 %] and [28.94 %] of their thermal limits respectively. The consumed 

active powers by the loads is [7.531 pu] which is less than the supplied 

power by [1.21 %] and the supplied reactive power is less than that 

consumed by the loads by [9.3 %]. The supplied current is less than the 

summing of the load currents by [1.45 %].  

The percentage of voltage drops between the sending and receiving ends 

of the lines (1) and (2) are [5.66 %], [1.5 %] respectively; while 

approximately, there are not losses in line (3). In addition, values of the 

currents of the lines (1), (3) at the sending ends are less than those at the 

receiving by [0.77 %] and [4.08 %] respectively; while for line (2) the 

current at the receiving end is less than that at the sending end by [4.5 %]. 

 
6.2.3 CONFIGURATION 3 

According to the measured values, lines (1), (2) and (3)  carries [94.6 %], 

[39.48 %] and [78.7 %] of their thermal limits respectively. The consumed 

active powers by the loads is [10.571 pu] which is less than the supplied 

power by [1.4 %] and the consumed reactive power is less than that of the 

supplied by the source by [9.85 %]. The supplied current is less than the 

summing of the load currents by [0.973 %].  

The percentage of voltage drops between the sending and receiving ends 

of the lines (1), (2) and (3) are [7.12 %], [0.084 %] and [2.86 %] 

respectively. In addition, values of the currents of the lines (1), (3) at the 

sending ends are less than those at the receiving by [0.67 %] and [0.86 %] 

respectively; while for line (2) the current at the receiving end is less than 

that at the sending end by [0.20 %]. 

 

6. CURRENT FLOW EVALUATION 

The current flows from the source towards the loads through the 

transmission lines where each line has a thermal limit. As number 
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of the loads increase, the current increases until reaches its 

thermal limit. Figure (8) shows the characteristics of the flowing 

currents in the lines for each configuration with and without using 

a SSSC compensator. 
 

From the above figure, without using SSSC, the flowing currents 

are not utilized properly for the entire system in each 

configuration and line (3) is overloaded while the others are not. 

However, when SSSC is used the currents are utilized properly in 

each configuration and the flowing currents are not more than 

their thermal limits.  

 
Figure 8. The currents in each line with/without SSSC for configuration 1, 2 and 3 

 

7. CONCLUSION  

The given generic grid system has been simulated by using 

Matlab/Simulink so that performing a load flow study for different 

combinations of loads. Consequently, power and current flows in each line 

have been analysed in order to evaluate the line loading. After simulating 

the circuit, the results were tabulated for each configuration with and 

without using a SSSC compensator and accordingly the results were 

discussed. From the discussions; the worst case that if line (3) is loaded for 
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a long term or additional loads likely to be connected to the grid, damage 

to the line followed by power system interruptions might be occurred 

because this current will cause the line to be heated more than the design 

considerations. The losses of the system were increased but the flowing 

current was distributed over the lines effectively which means that the 

power utilization of the system was improved.  

The location of the SSSC was obtained to maximise the utilisation of the 

grid system, moreover, enhance the transfer capacity of an existing system 

particularly during contingency operation. For this system, the SSSC acted 

as a capacitive component causing the total impedance of the system 

decrease and accordingly the flowing currents were increased and 

distributed properly over the system. In fact, performance of system was 

improved without changing or adjusting the parameters of the power 

source because the improvement has been occurred by reducing the 

effective reactance of the lines with small injected voltage compared to the 

power station. Furthermore, the stability of the system increased because 

the busbar voltages did not vary so much from the supplied voltage. 
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           Abstract 

   With the rapid development of technology, homes and institutions have 

become full of electronic devices such as computers, mobile phones and 

printers. It was necessary to have concepts and solutions to ensure that they 

do not adversely affect the environment in the community. Therefore, the 

concept of g (Green Information Technology) or green computing (Green 

Computing). In this paper, green computing has been introduced as a 

modern concept of sustainable development because of its importance in 

preserving the environment and presenting the solutions and technologies 

used, their objectives and basic components, and their important role in 

environmental sustainability. By answering the following questions: What 

is green computing and what are its components and objectives? Where 

the researchers conducted a field study directed to the faculty members of 

the University of Benghazi to measure the awareness of the culture of 

green computing in the Libyan society, and the proportion of the use of 

green computing techniques well. At the end of the study, the results of the 

study showed accurate and satisfactory rates of good awareness of the 

dangers of non-management of energy consumption and the widespread 

use of green computing techniques. Through these results, 

recommendations and initiatives have been reached to activate this concept 

in our society. The most important of these are the launching of awareness 

programs on the concepts of sustainable development, in particular the 

techniques and software of green information technology, through the use 

of various media, the development and upgrading of faculty members and 

http://www.doi.org/10.62341/hfme1921
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support research and development programs in the field of The application 

of green information and communication technology, awareness raising 

among all segments of the information and communication society on the 

importance of energy conservation, the Implementing projects for the 

reuse and disposal of electronic waste in a safe manner and the use of 

recycled computers and old phones. 

Keywords Green technology, green computing, environmental 

sustainability. 

˛˱ǂ˶ǁä 
 å̇ ˢǈǉ˗ǌ˵Ȼ Ɠ˸ǃ   ˖˻ơ Ü Ɠ ƞ˦ǃ˦˹ḧ˯ǃå ǑƼ ï˦ˠƙ ˥ǆ ˤǃƓƶǃåèǖ˯ǆå  ˴ƪ˓˸ǃå ā è˦˻ˮǃå èƓ

 ï˦ǌˢǃ çïā˙˷ǃå ˕ǈƓḧƼ Ü ˥ǌƙƓǀ˲Ǆǆā ƗǃƓǀǈ Ʉƙå˦ ǋ ā èƓ ƪƓơ ˥ǆ Ɨ ǈā˙˯ḧǃǗå ç̊ ǌƞǕƓȺ
 .ƴ˸˯˱˸ǃå ǑƼ Ɨˠ ˲˸ǃå Ɨ˭˻ˮǃå ǏǄƵ ƓǌǆíƓ˳˯ƪá ˥Ƶ ƝƙƓ˹ǃå ï˙˷ǃå ˥ǆ Ɇ˻Ǆǀ˯ǃ ý˦Ǆơā ˤ ˀƓƽǆ

ƶ˸ǃå Ɠ ƞ˦ǃ˦˹ḧƙ þ˦ǌƽǆ Ɲ˯ǈ ˣǃ˘ǃā ˤƙ Ɨƿï˦ǃå ǉ˘ǋ ǑƼā .ßå̇ ˷˳ǃå Ɨ ƪ˦˲ǃå āá ßå̇ ˷˳ǃå èƓǆ˦Ǆ
 ǑƼ Ɠǌ˯˻˸ǋǕ å̇ ˢǈ Ɨǆå˗˯˴˸ǃå Ɨ ˸˹˯ǃå ˤ ˀƓƽǆ ˥ǆ ˖ǒ˗ơ þ˦ǌƽ˸Ḫ ßå̇ ˷˳ǃå Ɨ ƪ˦˲ǃå ˤȻ˗ǀƙ
 ÜƗ ƪƓƪǙå ƓǌƙƓǈ˦ɜǆā ƓǌƼå˗ǋåā Ɨǆ˗˳˯˴˸ǃå èƓ ˹ǀ˯ǃåā ý˦Ǆ˲ǃå ô̇ Ƶā Ɨ˭˻ˮǃå ǏǄƵ ɋƓƽ˲ǃå

Ǘå ýǚƤ ˥ǆ ÜƗ ˭˻ˮǃå Ɨǆå˗˯ƪǙå ǑƼ ˤǌ˸ǃå ƓǋïāíāƓǆ :Ɨ ƙǓå èǙâƓ˴˯ǃå ǏǄƵ ƗȺƓƞ ǋ Ǒ
Ɠǆā ßå̇ ˷˳ǃå Ɨ ƪ˦˲ǃå  Ɨ ǈå˗˻ǆ Ɨƪåïí ßå̇ ƞƎȺ ÿƓ˯˰ơƓ ǃå ˕ǆƓƿ ˖˻ơ ÞƓǌƼå˗ǋåā ƓǌƙƓǈ˦ɜǆ Ǒǋ

 Ɨƪ˦ ǃ˲å ƗƼƓǀ˰ƕ ǑƵ˦ǃå Ɏ̠ǆ ñƓʿǃ ɏðƓƺ˹ƕ ƗƶǆƓƞ èƓǄɜȺ ̨ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷ƵǕ Ǌǌƞ˦ǆ
 ßå̇ ˷˳ǃå Ɨ ƪ˦˲ǃå èƓ ˹ǀƙ þå˗˳˯ƪå Ɨ ˴ǈā ÜǑˮ˻Ǆǃå ƴ˸˯˱˸ǃå ǑƼ ßå̇ ˷˳ǃåɜ˵Ⱥ ǑƼā .˗˻ƞ Ɇ

 çïåíå þ˗Ƶ ˙˟Ɠ˳˸Ⱥ ˗˻ƞ ǑƵā ǏǄƵ ý˗ƙ Ɨ ư̇ ǆā Ɨǀ ʾí ˔˴ǈ Ɨƪåï˗ǃå ƝƑƓ˯ǈ è̇ ǌˡá Ɠǌ˯ǒƓǌǈ
 ǉ˘ǋ ýǚƤ ˥ǆā .ßå̇ ˷˳ǃå Ɨ ƪ˦˲ǃå èƓ ˹ǀƙ þå˗˳˯ƪå ïƓ˵˯ǈå Ɍơ˦ǃ Ɠ˸Ḫ ƗƿƓˠǃå üǚǌ˯ƪå

.Ɠ˹ƶ˸˯˱ǆ ǑƼ þ˦ǌƽ˸ǃå å˘ǋ Ɇ˻ƶƽ˯ǃ èåïíƓ ǆā èƓ Ʈ˦ƙ Ǒǃã ɆƮ˦˯ǃå ˤƙ ƝƑƓ˯˹ǃå 

Introduction 

    Preserving the environment is not only about the cleanliness and 

preservation of trees, but also about technical issues that contribute to 
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environmental pollution. Therefore, the concept of Green Technology, 

which aims to achieve environmental sustainability, is to harness new 

technologies that reduce energy use, reduce waste and save time and effort. 

, And is not a source of chemical emissions and has several areas including: 

green computing, green energy, green buildings and green economy, green 

chemistry, green nanotechnology. [1] 

  As gas emissions increase and are a major contributing factor to global 

warming, it is the duty of institutions in our country and society as a whole 

to set a new agenda that focuses on addressing environmental issues and 

adopting environmentally sound practices, helping to build a green society 

and economy. The green economy means all economic activities related to 

reducing fuel use, reducing pollution, emitting gases, increasing energy 

efficiency, recycling materials and developing new sources of energy. 

  The green computing concept began in 1992, after the US Environmental 

Protection Agency launched Energy Star, which means energy efficiency 

in the device, an international standard for energy efficiency for consumer 

products[9]. 

      Green computing is concerned with the study and practice of sound 

design, manufacture, use and disposal of computers and all associated 

subsystems, such as display devices, printers, storage devices, networks, 

communication systems, and electronic devices in general efficiently and 

effectively. The objectives of green computing are similar to green 

chemistry; they reduce flammable materials, increase recyclability and 

have many benefits, such as making computers as energy efficient as 

possible, and designing algorithms and systems for the efficiency of 

computer technologies[5]. 
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The study Problem 

   The increase in the use of modern technologies has had a great impact 

on the environment. This increase has led to the emergence of a number of 

environmental problems due to the high proportion of waste during 

production and consumption. The consumption of energy used is very 

high. Therefore, Contribution of pollution and global warming to serious 

proportions cannot be ignored, and therefore many studies have paid 

attention to this area through public opinion polls aware of these problems 

and the applications associated with their solution, including these studies 

Tunku Badariah (2013) and colleagues study AG The results showed that 

the majority of students surveyed had little or no idea of green computing 

and most of the related aspects[12]. Hence, the problem of studying this 

study is to measure the level of awareness of the green computing culture 

in Libyan society and the use of green computing techniques in our society. 

Objectives of the study 

     To contribute to reducing the environmental problems of rapid technical 

development, the aim of this study was to highlight the concept of green 

computing and its characteristics, objectives and presentation of solutions 

and techniques used. 

Study questions 

       The focus of our study is to answer the following questions: 

Å What is green computing and what are its components and objectives? 

Å What is the extent of awareness of the green computing culture in Libyan 

society? 

Å Are green computing techniques well used? 

The importance of studying 

    The importance of this study is to spread the concept of green computing 

and information technology in addition to educating individuals in the 
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community and sectors working in the country about the importance of 

green computing and how we can activate it through a field study by 

conducting a survey through a research questionnaire and extracting 

results from which we were able to answer our questions in the research. 

Methodology of the study 

     In order to answer the second axis, we conducted a case study of a 

sample of faculty members at the University of Benghazi to participate in 

answering a research questionnaire on the society's awareness of the 

culture of green computing, Data collection and analysis followed by 

subsequent presentation of results, on the basis of which we have reached 

a set of proposed recommendations. 

Framework of the study 

  The framework of the present study is: 

Thematic Framework: This includes understanding the concept of green 

computing, its components and objectives, measuring the awareness of the 

green computing culture in society, and the use of green computing 

techniques. 

Spatial and Human Framework: The present study was applied to 

faculty members at Benghazi University colleges. 

Time framework: The present study was conducted during the period 

from 1/9/2017 to 10/11/2017. 

  Literature  Review   

   The field of green computing has received considerable attention among 

researchers because of its importance in preserving the environment from 

the effects of technological development. This field has been studied in 

many areas: Swati Aggarwal, Monika Garg, Pramod Kumar (2012) And 

the techniques and methods by which energy can be conserved. In his study 
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results, green computing techniques show a basic economic and 

environmental solution, and there is increasing awareness of their use in 

the field of technology. 

  In the same field, Tunku Badariah (2013) and colleagues conducted a 

study to explore the case of Malaysian university students about their 

knowledge of green computing. The sample consisted of 208 students from 

ICT and non-ICT from Malaysian General University, General knowledge 

about various aspects of green computing. The results indicated that the 

majority of students surveyed had little or no idea of green computing and 

most of the aspects associated with it [12]. 

   Dr. Mostafa Gad Al-Haq (2012) mentioned the concept of green 

information technology and its importance and presented examples of its 

various applications, and then touched on the new in the field of 

environmentally friendly technologies [4]. 

     In another study (2012) Kumar Dookhitram and his colleagues 

mentioned their research on a sample of students at a university on green 

computing. The main objective of the study was to determine the level of 

awareness of students regarding green computing. The results indicated 

that students have a moderate awareness about green computing but their 

daily practices The principles of green computing are not. However, it was 

clear that students wanted to embrace green computing for the benefit of 

the environment and its future. [11] 

   Because the future work in the field of green computing depends on the 

research work in the academic community, this research was an important 

contribution as a field study from the reality of Libyan society, and it is 

worth mentioning that there is a need for further research in this specialty, 

especially in the academic sector. 
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Green computing concept 

    Green Computing, or Green Information Technology, or the 

sustainability of Computer Information Technology, is the study and 

practice of designing, manufacturing, using, and disposing of computers 

and mobile phones. And their accessories efficiently and effectively with 

minimal impact or damage to the environment. Interest in this regard has 

increased in the current century due to the arrival of pollution and global 

warming rates to dangerous proportions that can not be ignored [5]. 

  The concept of green computing takes the following directions: 

1) Green design and green manufacturing: 

        This trend is supposed to be done by manufacturers and suppliers are 

keen on them, so that the components of computers or phone and 

accessories are environmentally friendly and economical in the use of 

energy. Reducing the use of environmentally hazardous materials and 

using plants to the lowest possible capacity while avoiding carbon 

emissions should be considered, and the product life should be considered 

with the possibility of replacing its components when maintenance and 

development are needed instead of replacing the entire product. 

2) Green Use: 

Å Use portable devices that consume five percent of the power used by 

desktops [3]. 

Å Shut down computers and mobile phones when we are away from them 

for a long time or at least choose Sleep Mode [3]. 

Å Control the wasted power by the power management feature of the 

device. Some experts are also recommending the purchase of multi-core 
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processors, where manufacturers such as Intel are keen to use energy more 

efficiently than previous processors [3]. 

Å Be careful to select environmentally friendly devices and accessories that 

usually come with the Energy Star logo, since devices with this label 

consume 70% less energy than a computer without the label. 

Å Improve software and increase efficiency to reduce the need for computer 

resources [3]. 

3) Green rotation: 

      Computer system components and accessories are recycled to reduce 

the spread of harmful substances such as lead, mercury and hexahedral 

chromium. The disposal of electronic waste can be summed up in the 

following: Rationalize the consumption of electronic devices and do not 

rush to new ones except when needed, re-maintenance of electronic 

devices, the search for products and devices green and long life [2]. 

 

Green computing objectives 

Here we find the answer to the question why green computing? And why 

talk about it and put this concept as the objectives of green computing and 

its role in sustainable development are concentrated in the following: 

ω The main objective is to find ways to produce technology 

that does not harm or    depletion of the Earth's natural 

resources[1]. 

ω Green technology means the alternative source of 

technology that reduces the use of fuel and the least damage 

to animals, humans and plants, as well as damage to the 

world[1]. 

ω In addition to reducing the use of hazardous materials, 
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improving energy efficiency during the life of the product 

and enhancing recyclability or degradation of products and 

plant waste [1]. 

ω Optimize the use of computers and mobile phones as 

efficiently as possible, design algorithms and systems that 

improve the efficiency of computer technologies[5]. 

Green computing techniques:  

 

Fig.1. Green computing techniques 

    As we mentioned earlier, the application of the concept of green 

computing has more than one direction and each of them has 

technologies and applications that achieve the basic goal of preserving 

the environment, including: 

Å Software and Development Optimization 

       The cost of implementing software and applications is still large and 

consumes computer and power resources. One of the most important 

solutions is the use of a central server, which reduces the energy consumed 

because it supports more than one user at the same time [2]. 
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        There are several programs that can be used on a personal level to 

control the amount of environmental pollutants caused by each person. For 

example, mobile phone software or car navigation devices to calculate the 

carbon emission rate generated by the use of the vehicle by setting a certain 

monthly level of harmful emissions not exceeded. Other programs are 

designed to use indoor and office electricity and others to help buy more 

environmentally friendly products and other software that cover several 

environmental aspects that can help reduce the percentage of pollutants in 

the environment. 

Å Virtualization 

Computer virtualization refers to the abstraction of computer resources, a 

system administrator could combine several physical systems into virtual 

machines on one single, powerful system, thereby unplugging the original 

hardware and reducing power and cooling consumption[9]. 

 

Table (1) Virtualization levels 

level Name Server Storage 
Infra-  

structure 
Applications Network 

level 

one 
Local PC 

Inside the 

computer 
Fixed Dedicated None 

Second 

Level 

 

Logical Client /Server 
File Server / 

DB server 
Fixed Participation LAN 

The 

third 

level 

Data 

Center 

Server 

virtualization 

Extended 

SAN Virtual Participation WAN 

fourth 

level 
Cloud 

Cloud 

platform 

Cloud  

platform 
Virtual 

software 

system 
Internet 

 

Å Energy Management 

   The operating systems provide several features that allow to 

automatically pause components such as monitors and hard drives after 
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certain periods of inactivity. In addition, there is a Hibernate system, where 

most components (including the CPU and RAM) are shut down. In 

addition to the Advanced Energy Management settings through the BIOS 

or through the OS control panel. There are several ways to conserve power 

in computers and mobile phones [9]: 

- Powering off Computing Devices. 

- Using Power Saving Modes. 

- Use the LCD screen. 

- Use devices that have an energy star mark. 

- Check the battery type when purchasing. 

- Reduce the screen brightness. 

- Cancel the screen saver. 

- Cancel applications that are not being used. 

- Remove the power socket from the device. 

- Turn off the charger. 

Å E-documents 

    The use of electronic services provides for dealing with paper 

documents and reduces the size of printed papers. Electronic books have 

become more widespread, which is supposed to reduce paper waste and 

also preserve the environment by reducing logging and forests, which can 

absorb polluting gases. 

Å Electronic waste disposal 

Electronic waste is one of the most important things that negatively affect 

the environment. Because electronic devices consist of toxic substances 

and do not decompose when disposed of  Therefore, disposal of electronic 

waste is very important, because disposal in ways that are not studied 

causes health and environmental problems [2], and the most famous 

methods of disposal of e-waste: 

- reuse 

The use of old equipment must be continued as long as it meets the 

required requirements, which in turn will reduce the negative impacts of 

disposal at the landfill [2]. 
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- Refurbish old appliances 

It is possible to replace or change component parts of electronic devices, 

which in turn reduces the cost of purchasing a new device. It is also 

possible to donate these devices to charities and schools if they do not fit 

current needs. [2]. 

- Recycling (Recycle) 

When it is impossible to renew or reuse electronic devices, the recycling 

option appears. The recycling of these devices is a very difficult process 

because electronic devices contain dangerous substances such as carbon, 

mercury and other toxic and non-decomposing materials. 

Burying computers or mobile phones and their components produces 

harmful chemicals that may seep into water networks. How much it burns 

causes toxic gases that pollute the air and threaten human life. So we have 

to recycle them in special ways to extract their constituent materials for 

reuse and benefit [2]. 

Field study 

Å Society and sample of the study 

The study population consists of faculty members (males and females) at 

Benghazi University, where a diverse sample was chosen. The researchers 

were keen on different scientific disciplines from the faculties of the 

university, namely: Information Technology, Engineering, Arts, Pharmacy, 

The number of faculty members in each faculty as shown in Table (2): 

Table (2) Study Population 

college number 

information technology 35 

Engineering 208 

Arts 275 

the pharmacy 115 

 Total: 633 
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    The percentage of responses was (64), which is a reasonable percentage 

that the researcher can analyze the data in light of which the percentage of 

loss (36) includes samples not received responses and samples excluded 

due to lack of data collection required, as shown in Table (3): 

Table (3) Distributed Forms 

percentage number Forms 

100,00% 100 Distributor 

64,00% 64 The recipient 

36,00% 36 Losses 

 

  In view of the total number of the study population and the number of 

faculty members in each of the colleges within the framework of the study, 

the researchers tried to distribute the forms in an appropriate manner but 

due to some obstacles including the lack of cooperation of some members, 

in addition to the period of mobility experienced by the Faculty of 

Information Technology where (12) The College of Pharmacy was the 

proportion of participation (4) because the period in which the 

questionnaire was distributed was the period of leave of the semester, 

while the Faculty of Arts reached 27%, and the Faculty of Engineering 

took the ratio (21) due to the presence of faculty members because of 

studing. 

Å Study tool 

In order to achieve the objectives of the study and answer the questions 

raised, the researchers formed a questionnaire questionnaire consisting of 

(24) paragraphs distributed on three axes: personal information, the extent 

of awareness of the culture of green computing, the use of green computing 

techniques, where the questionnaire questions were evaluated and 

evaluated by Number of faculty members. As previously explained, the 

number of forms under study was (100) form, which was distributed 

personally to some faculty members. Others designed the form using 
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GOOGLE FORMS and extracted data through GOOGLE SHEETS to 

form the required statistics and relationships. Results. 

Å Characteristics of the study sample 
Table (4) shows the analysis of demographic data related to the study: 

 
Table (4) Characteristics of the Sample 

  variable Repetition 

Age 

Less than 30 0 

31-40 32 

41-50 20 

51-60 8 

More than 61 4 

Gender  
Male 32 

Female 32 

College 

Informati

on 

Technolog

y 

Software engineering 1 1.6% 

12 Computer Science 8 12.5% 

Design of computer 

systems 
3 4.7% 

Engineering 

General Section 1 1.6% 

21 

Electrical and Electronic 

Engineering 
4 6.3% 

Architecture and urban 

planning 
14 21.9% 

Industrial Engineering and 

Manufacturing Systems 
1 1.6% 

Mechanical engineering 1 1.6% 

Arts 

History 4 6.3% 

27 

Philosophy 10 15.6% 

Archaeology 1 1.6% 

English 1 1.6% 

Libraries and Information 5 7.8% 

Sociology 2 3.1% 

psychology 4 6.3% 

Pharmacy 
Pharmacology and 

Toxicology 
4 6.3% 4 

Degree 
Assistant Lecturer 32 

lecturer 12 
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Results 

  By analyzing the results of questionnaire study, has been reached the 

following relationships: 

- The extent of awareness of the concept of green computing in 
comparison with the data of the scientific degree of the faculty 

member. 

In terms of Figure (2) and Table (5), we conclude that faculty members 

with a higher degree of awareness of the concept of green computing 

(83.3%). 

 
Fig.2. The scientific degree of faculty member 

professor 6 

Assistant Professor 10 

Co-professor 4 

 

Years of 

Experie

nce 

Year 5 

From one to five years 17 

From 5 to 10 years 9 

More than 10 years 33 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мрр 

 
 

 
Table (5) The scientific degree of faculty members   and awareness of the 

concept of green computing 

Degree Total 
Yes No 

number Ratio number Ratio 

Assistant 

Lecturer 
32 12 37.5% 20 62.5%  

lecturer 12 2 16.7 % 10 83.3 % 

professor 6 5 83.3 % 1 16.67 

Assistant 

Professor 
10 5 50 % 5 50 % 

Co-professor 4 3 75 % 1 25 % 

- The extent of awareness of the concept of green computing in 
comparison with the age data of the faculty member. 

In terms of Figure (3) and Table (6), we conclude that faculty members 

aged (61 years) had the highest level of awareness of the concept of 

green computing by 100%, followed by faculty members aged between 

(31-40) (43.75%), according to the members included in the study 

sample. 

 
Fig.3. The age of faculty member 
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Table (6) The age of faculty member and awareness of the concept of 

green computing 

Age Total 
Yes No 

number Ratio number Ratio 

Less than 30 0 0 0  % 0 0  % 

31-40 32 14 43.75 % 18 56.25 % 

41-50 20 7 35 % 13 65 % 

51-60 8 2 25 % 6 75 % 

More than 61 4 4 100 % 0 0  % 

 

-    The extent of awareness of the concept of green computing in 
comparison with the data of the colleges to which a member of the 

faculty. 

   As shown in figure (4) and table (7), as indicated by the results and 

statistics of the questionnaire, the highest percentage of respondents 

(yes) were members of the Faculty of Information Technology 

(66.66%). 

 
Fig.4. The college of faculty member 
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Table (7) The college  of faculty member   and awareness of the concept of 

green computing 

college Total 
Yes No 

number Ratio number Ratio 

Information 

 Technology 
12 8 66.66 % 4 33.33 % 

Engineering 21 7 33.33 % 14 66.66 % 

Pharmacy 4 1 25 % 3 75 % 

Arts 27 11 40.74 % 16 59.25 % 

 

Conclusion 

    For the concept of green computing, the study showed that it was not 

known as a scientific term and accurately according to the sample studied. 

In practice, the use of green computing techniques and its spread and 

concern by some, such as reducing paper printing except for necessity, To 

complete the work or put it on hibernation, as for how to get rid of old 

electronic devices was the trend to apply the concept of recycling known. 

We also found that there is a general interest in energy conservation by 

disconnecting the charger for both computer and mobile phone. In terms 

of using energy management options we get a satisfactory result that shows 

good awareness of the dangers of non-management of energy 

consumption. As for the use of the Internet and the use of its applications 

as a technology of green computing technologies we get good results for 

the use of the Internet and its applications. 

 

   Based on our analysis of the results of the questionnaire, we reached the 

following recommendations: 

1. Launching awareness programs on the concepts of sustainable 
development, in particular green IT technologies and software, 

using various media. 

2. Develop and raise the efficiency of faculty members and support 
research and development programs in the field of green ICT 

application. 

3. Increase awareness among all segments of the information and 
communication society about the importance of rationalizing 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мру 

 
 

energy consumption. 

4. Implementing projects for the reuse and disposal of electronic 
waste in a safe manner and the use of recycled computers and old 

phones. 

5. We hope that the Libyan authorities will adopt these 

recommendations and issue regulations and laws that support the 

application of the concepts of sustainable development, in 

particular, green technology and IT software as an environment-

friendly technology. 
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Abstractð This paper focuses on how the heartbeat of human can be 

monitored, based on a pulse sensor. In this paper an effort has been done 

to design Heart Beat Detection and Monitoring System using Arduino 

Mega so that enable us to detect the heart beat using the Pulse Sensor and 

will show the readings in BPM (Beats Per Minute) on the serial plotter 

screen connected to it. Heart beat sensor is designed to give digital output 

of heat beat when a finger is placed on it. When the heart beat detector is 

working, the beat LED flashes in unison with each heartbeat. This digital 

output can be connected to microcontroller directly to measure the Beats 

Per Minute (BPM) rate. It works on the principle of light modulation by 

blood flow through finger at each pulse. 

Keywordsð Liquid Crystal Display (LCD), Sensor Microcontroller, 

Speed, Temperature, Humidity. 
 

˛˱ǂ˶ǁä 
 ðƓǌƞ Ǐǃã åĄíƓ˹˯ƪå Ɋɣ ƙ˳ ßå̇ƞɀā ÿƓ˴ǈǗå ̝Ǆƿ èƓ˷ ǈ Ɨʾå̇ǆ Ɨ̔Ḫ ǏǄƵ Ɨƿï˦ǃå ǉ̆ǋ ̊Ḫ̇ƙ
 ˤ˯ǒ þƓˢǈ ˤ ˸˶˯ǃ ˗ǌƞ ý˘ƕ ˤƙ ˖˲ ǃå å˘ǋ ǑƼ .˦˹ɂāíïå Ɨơ˦Ǆƕ Ɇ˶˯ǆ ˔Ǆǀǃå ˞ ǈ ïƓƶ˵˯ƪå

˱ǆ̇ ˮƕ ˔Ǆǀǃå èƓɁ̇ ư Ʉ˵Ḫ Ǌ ʼ ƗArduino Mega  ˔Ǆǀǃå ˞ ˹ǃ ô̇ Ƶ ˥ǆ Ɠ˹˹ɜ˸Ȼ ˖˻˲Ⱥ
 ïƓƶ˵˯ƪå ðƓǌƞ þå˗˳˯ƪƓȺPulse  ç˗ơ˦ƕ èåßå̇ ǀǃå ˙ǌˢƙ ú˦ƪāBPM  (Ɨǀ ʾí ɆḪ Ɨ˷ ǈ)

 ðƓǌƞ ç̇ Ƒåí ˤ ˸˶ƙ ˤƙ .ý˦˸˲ǆ æ˦ƪƓơ ðƓǌ˱Ⱥ ƗǄ˶˯˸ǃå ƗǄ˴Ǆ˴˯˸ǃå Ɨ˸ƪå̇ ǃå ƗƬƓƬ ǏǄƵ
 ǏǄƵ ƴ ƮǗå ƴưā ˗˹Ƶ ˣǃîā Ǒ˸ƿ̇ ǃå êå̇ ƤǗå ßƓˠƵǗ ˔Ǆǀǃå ˞ ǈ ïƓƶ˵˯ƪå˵˯˴ǆ ˙ƶ

 ëƓ ˶ǆ ˞ǆ˦ǒ Ü ˔Ǆǀǃå èƓɁ̇ ư ɄƬƓḪ Ɇ˸ƶȻ Ɠǆ˗˹Ƶ .˙˻ƺƮLED  Ɨƿí ɆḪ ƴǆ ˤƹƓ˹˯ǃƓȺ

mailto:bennybill77@gmail.com
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 èƓ˷ ǈ ý˗ƶǆ ñƓ ʿǃ ç̇ ƬƓ ǆ ɖ˻ƿ˗ǃå ˤɜ˲˯˸ǃƓȺ Ǒ˸ƿ̇ ǃå êå̇ ƤǗå å˘ǋ Ɇ˻Ʈ˦ƙ ˥ɜ˸Ȼ .˔Ǆƿ
) ˔ǄǀǃåBPM ýǚƤ ˥ǆ þ˗ǃå ɖƼ˗ƙ ɖɂ̇ ˟ ˥Ƶ ß˦˷ǃå Ɇǒ˗ƶƙ á˗ˮǆ ǏǄƵ Ɇ˸ƶȻ ˤˢ˹ǃå å˘ǋ .(

.Ɨ˷ ǈ ɆḪ ǑƼ ƴ ƮǗå 

INTRODUCTI ON 
In this paper an effort has been made to design low-cost system which 

measures and monitors the heart rate of human by clipping sensors on one 

finger and then displaying the results on serial screen interface. 

Miniaturized heart rates monitor system based on a microcontroller. The 

paper explains how  Arduino mega can be used to analyze heart beat rate 

signals in real-time over serial monitor. 

Problem Statement 

In fact, Heart disease is one of the main causes of death in many countries, 

it accounted for over 12 million deaths worldwide. Let us remember the 

old truism that prevention is better than cure. Basis on this, and to 

overcome the problem author will build and connect  KY-039 Heartbeat 

Sensor to an Arduino Mega microcontroller. Building a simple cardiac 

monitor will allow us to measure the electrical activity of the heart in real 

time, thus the system is continuously monitoring human heart and in case 

of any abnormal in the heart beat rate the heartbeat detection according to 

Arduino mega  will immediately inform you to concerned doctors or  even 

relatives about the condition of the patient and abnormal details over serial 

plotter. 

COMPONENTS OF HEARTBEAT MONITORING SYSTEM  

To build a circuit with Arduino to monitor your heart rate using an 

infrared LED and detector, Basically the idea is that the infrared LED 

shines the infrared up into your skin and as blood travel through your veins 

the light is reflected back down and detected by the infrared detectors so 
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once somebody put his finger across the LED detector then he should 

observe heart rate and that information is also transmitted to the PC when 

we processing sketch. The required components are: 

1. KY-039 Heartbeat Sensor. 

2. Sensor wire with a clip. 

3. Breadboard. 

4. Arduino Mega. 

5. Personnel Computer. 

6. Connecting wires. 

 

Figure 1 explains the system when detects heartbeat and that information 

according to Arduino mega  is  transmitted to PC when we processing 

sketch and saving data. 

 

 

 

 

 

 

 

 

 
 

 

 

Fig 1. Block Diagram of Heartbeat Sensor using Arduino Monitor 

 

Microcontroller and Arduino Mega 

A microcontroller is a computer control system on a single chip. It has 

many electronic circuits built into it, which can decode written instructions 

and convert them to electrical signals. The microcontroller will then step 

through these instructions and execute them one by one. As an example of 

this a microcontroller could be used to analyze heart beat rate signals in 

real-time over serial monitor. There are different types of microcontroller, 

this paper focuses only on the Arduino mega Microcontroller 

Heartbeat 

detector 

Arduino 

Mega 

Serial Monitor 

Screen 

Database 

Input 

Process Output 

Clip Wire 

on Finger 
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(ATMega2560) where it is shown below in figure 2 [1]. 

 
Fig. 2 Arduino Mega Microcontroller ATMega2560 

 

The Arduino Mega 2560 is a microcontroller board based on the 

ATmega2560. It has 54 digital input/output pins (of which 15 can be used 

as PWM outputs), 16 analog inputs, 4 UARTs (hardware serial ports), a 16 

MHz crystal oscillator, a USB connection, a power jack, an ICSP header, 

and a reset button as shown in figure 3. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Fig. 3 Arduino Mega Microcontroller ATMega2560 
 

 

The Mega 2560 Arduino Board has the following features : 

Microcontroller: ATmega2560. Operating voltage: 5V.  Input limit voltage: 
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6-200V. Recommended input voltage: 7-12V. 54 digital I/O pins (15 can 

be used as PWM). 16 analog inputs. DC current for each I/O pin:40 mA 

DC current per pin 3.3V :50 mA 4 UARTs (serial ports). Flash memory: 

256 kB. EEPROM: 4 kB. SRAM: 8 kB. Clock Frequency: 16MHz [1][6]. 

Heartbeat Sensor Features 

The Heart beat sensor is designed to give digital output of heart beat when 

a finger is placed on it. When the heart beat detector is working, the beat 

LED flashes in unison with each heartbeat. This digital output can be 

connected to microcontroller directly to measure the Beats Per Minute 

(BPM) rate. It works on the principle of light modulation by blood flow 

through finger at each pulse. This paper uses bright infrared (IR) LED and 

a phototransistor to detect the pulse of the finger, a red LED flashes with 

each pulse. Figure 4 shows the heartbeat sensor KY-039 which support the 

microcontroller to measure and monitor the heart rate of human[2]. 

 
Fig. 4 Heartbeat Sensor KY-39 

 

Pulse monitor works as follows: The LED is the light side of the finger, 

and phototransistor on the other side of the finger, phototransistor used to 

obtain the flux emitted, when the blood pressure pulse by the finger when 

the resistance of the photo transistor will be slightly changed. When 

running the program the measured values are printed. The heartbeat sensor 

has the following features : 

¶ Heart beat indication by LED 

¶ Compact Size 

¶ Working Voltage +5V DC 

¶ Instant output digital signal for directly connecting to microcontroller. 
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It contains everything needed to support the microcontroller; simply 

connect it to a computer with a USB cable or power it with a AC-to-DC 

adapter or battery to get started [3]. 

Arduino Accessors 

The accessors that selected in this circuit is USB cable to connect with PC 

and three wires to connect through the heartbeat sensor. Figure 5 shows 

the USB cable which is connected to PC and three wires that connect the 

heartbeat  sensor with the Arduino mega. 

 

 
 

Fig. 5 Arduino Mega Accessors (USB cables and wires) 

 

 

Human Heart Rate 

The heart rate is the rate at which the heart beats and affected by the 

expansion of the arterial wall with each every beat. The most prominent 

areas for the pulses are wrist (Radial artery), neck (Carotid-artery), inside 

of the elbow (Brachial artery), behind the knee (Popliteal artery) and ankle 

joint (Posterior artery). The HR changes according to age and the physical 

and psychological impacts on the body. Higher pulse rate indicates the 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мсс 

 
 

presence of abnormality in the body which can also be caused by other 

reasons such as anxiety, anger, excitement, emotion, and heart disorders. 

Figure 6 illustrates the structure of the heart and blood flow. 

 
 

Fig. 6. Structure of the heart and blood flow 

 

The pulse rate of an individual can help in determining various problems 

within the body, but it cannot be used lone to diagnose an abnormality. The 

average heart rate is about 72 bpm for sedentary males and 80 bpm for 

sedentary females but these rates are often significantly different for 

trained athletes [4][5]. 

Heartbeat Detection Monitor Implementation Circuit Using Arduino 

Mega Board 

This section describes how the heart rate is monitored by output from 

microcontroller. Figure 7 shows the circuit of measuring and monitoring 

heartbeat rate. 
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Fig. 7. Measuring and monitoring heartbeat rate 

The circuit measures and monitors the heart rate of human by clipping 

sensors on one finger and then displaying the results on serial screen 

interface. Miniaturized heart rates monitor system based on a 

microcontroller. It explains how  Arduino mega can be used to analyze 

heart beat rate signals in real-time over serial monitor. 

The step by step procedure of measuring and monitoring heartbeat 

rate 

1. First, connect USB cable into Arduino board. 

2. Click properties then Device Manager. 

3. Select ports (COM 6). 

4. Go to Arduino software , select board then click Mega. 

5. From Arduino software IDE select PORT then COM6. 

6. Copy the code to Arduino IDE then do COMPILING and click 
UPLOAD. 

7. Now, wire connection : - pin , + pin , s pin 

8. The first - pin to GND of Arduino. 

9. + pin to 5 v of Arduino. 

10. S to A0 of Arduino 

11. Finally open serial monitor from Arduino IDE and touch the sensor 

by your thumb. 

Arduino Mega Code Program 

The algorithm is as shown in figure 8 which shows the Arduino Mega Code 

Program 
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Fig. 8. Arduino mega code program 

 

Heartbeat Sensor Code Program 

The code is as shown in IDE, see figure 9: 

 

 
Fig. 9. Heartbeat sensor code program 
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Once the circuit has been built as discussed, codes have been uploaded into 

the Arduino mega then the project is ready for testing. When we carried 

out implementations and testing the following results were obtained. 

 

RESULTS  

First scenario is that  heart rate was obtained using the pulse sensor to 

determine the accuracy of the projectôs circuit. The circuit is supplied by 

5V power. For accurate reading as much as possible, the finger or the wrist 

needs to be placed close to sensor. The output result as an ECG in the Serial 

Plotter was represented to a certified doctor to determine its accuracy. The 

certified doctor examined the signal shown in figure 10. Heart rate results 

in serial plotter divide by 10. An electrocardiogram (ECG) is a test which 

measures the electrical activity of heart to show whether or not it is 

working normally. An ECG records the heart's rhythm and activity on a 

moving strip of paper or a line on a screen. 

 

 
Fig. 10. Heart rate results via serial plotter 

 

In the second scenario, results were outputted via the Serial Monitor as 

shown in figure 11 below. The pulsed calculated manually and divide by 

10. 
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Fig. 11. Heart rate results via serial monitor 

 

To determine the accuracy by comparing the manual with Serial Monitor 

value. Hence, the Relative Error was calculated as following: 

Relative Error  = (70 ï 68) / 70 = 2.85%, which means an accuracy of 

97.15%. 

CONCLUSIONS 
A pulse sensor which considered as an infrared sensor that has a response 

to variations in light intensity instead was used. The heart beat detection 

and monitoring system using Arduino Mega enables us to detect the heart 

beat which shows the readings in BPM (Beats Per Minute) on the serial 

plotter screen connected to it (68 BPM). Heart beat sensor gives digital 

output of heart beat when a finger is placed on it. When the heart beat 

detector is working, the beat LED flashes in unison with each heartbeat. 

This digital output was connected successfully to microcontroller directly 

with relative error 2.85% which means very good accuracy result. 

On the other hand, this paper succeeded in achieving many of its proposed 

goals. These accomplishments can be summarized as: 

1. Reading vital signs signals. 

2. Process these vital signs signals. 

3. Heart rate measuring and monitoring system. 

4. Use of relatively low cost and low power hardware components. 
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Abstract 

An expert system is a computer program designed to simulate the 

problem solving behavior of a human who is an expert in a narrow domain 

or discipline. Expert systems are used in several areas of life, such as 

medicine, engineering, chemistry, education, libraries and information. In 

education, expert systems are used in various kinds of artificial intelligence 

and education projects, e.g. intelligent tutoring systems, intelligent 

learning environments, adaptive hypertext systems.The purpose of this 

paper is to build an expert system in education, to guide and help students 

through learning C programming language, and to present concepts, 

methods, and issues necessary for understanding  the education field. This 

system is supposed to help students in the learning process, it is also 

designed to help teachers in the process of student assessment. We use two 

methodologies to represent  the knowledge base of this system, they are 

frames and rules.   

Introduction 

According to [11], the expert systems are considered one of the 

Artificial Intelligent(AI) applications. There are many fields which use 

expert systems to solve problems  in their applications like: medicine, 

personnel screening, engineering, libraries, chemistry, information,  and 

education. Expert systems are tools that can be used to improve human 

performance. AI is one of the fields of computer science, which is the 

science that makes the machine does tasks that require human intelligence, 

tasks which require reasoning, and they have the ability to learn from their 

mistakes. 

The term AI was first introduced in 1956, and the first conference of 

http://edutechwiki.unige.ch/en/Artificial_intelligence_and_education
http://edutechwiki.unige.ch/en/Artificial_intelligence_and_education
http://edutechwiki.unige.ch/en/Intelligent_tutoring_system
http://edutechwiki.unige.ch/en/Intelligent_learning_environment
http://edutechwiki.unige.ch/en/Intelligent_learning_environment
http://edutechwiki.unige.ch/en/Adaptive_hypertext
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AI organized in the same year by John McCarthy and some researchers, at 

Dartmouth College in New Hampshire. John McCarthy developed the 

LISP programming language which became famous in the field of AI. In 

1959, Newell and some researchers developed a program called General 

Problem Solver (GPS) that can solve many types of problems like: proving 

theorems, playing chess and solving complex puzzles. In early 1960s, the 

researcher Edward Feigenbaum presented the concept of learning in AI 

field. Linguistic problem solver 'STUDENT' and learning program 

'SHRDLU' were a major contribution to the development of artificial 

AI.[19] "The program STUDENT considered every sentence in a problem 

description to be an equation and processed the sentences in a more 

intelligent manner.".[15]. The 'SHRDLU' has two features:  

The first is the ability to make assumptions. 

The second is the ability to learn from already solved problems. 

The Technology of expert system(ES) was presented in the period of (early 

1970s ï mid 1980s).[16]. "ES technology is the first truly commercial 

application of the research and development work carried out in the AI 

field."[19]. 

According to [19], Fiegenbaum  developed the first successful ES 

DENDRAL, it was a program used to simulate an expert chemistôs analysis 

and decision-making capability. A number of expert systems were found 

in different domains like: geological exploration, medical diagnosis etc. 

They used the same concepts used in DENDRAL. 

The concept of óframeô that was proposed by Minsky in 1975, helps in 

a structured representation of scenarios and objects.[16]. The concept of 

óscriptô that was proposed by Roger Schank in 1972.[19]. The result of 

appearing two concepts 'frame' and 'script' helped to develop a practical 

applications using expert systems.[19]. According to [11], Software tools 

exist to help designers to build a special-purpose expert system with 

minimal effort. Expert systems are built on knowledge, containing rules to 

be applied to solve a problem.  

"Expert systems were found to be ideal for integrating different 

programs in a domain resulting in the development of decision support 

systems."[19]. According to [12], an expert system shell is a software that 

uses domain knowledge to be entered, to provide the reasoning capability, 
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and user interface. The shell has  an:- 

¶ Empty Knowledge Base, 

¶ User Interface.  

¶ Inference Engine. 

The expert system can explain the reasoning used in the conclusion, it also 

can provide valuable learning experiences. According to [17], the paper 

surveys the development of Expert system through a literature review and 

classification of articles from 1995 to 2004 as a basis, exploring the expert 

system methodologies and applications during that interval.  

The methodologies and applications of expert system are attracting much 

attention and efforts, both academic and practical, examples of application 

like: teaching or training 

ES is used in Nigeria as a tool in teaching and learning process to facilitate 

teaching and learning process [21]. This paper suggests that effective 

introduction of ES in the teaching and learning process in the Nigerian 

educational system can be adopted since its advantages over traditional 

chalk-talk method are innumerable. 

A number of researchers have investigated the use of ES in accounting, 

auditing and tax. Today, expert systems exist  in  many forms, from medical 

diagnosis to investment analysis and from counseling to production 

control.  

The Fields of Expert Systems, They are: Agriculture, Chemistry,Computer 

systems, Geometrics, Lower, Geology, Engineering, Information 

Management, Medical, Designing, Electronics, Accountancy. 

 

Objectives 

The objectives of  this study are: 

¶ To propose an architecture  to build an expert system in the field of 

education. 

¶ To help the students at university level in their department; or any 

student, to learn the concepts of computer programming languages. 

¶ To compare the solution of a student by a solution of a system. 

¶ To measure and calibrate a student's solution method with a method 
of a system. 
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¶ To evaluate the results of the student's progress due to her/his  

interaction with the system. 

¶ To make the learning operation more easy. 

¶ To give the student the opportunity to make his own choices for 
studying, and  not just follow an organized pattern. 

¶ To reduce the number of human experts. 

¶ To check on the student skills and their background in computer. 

Expert Systems  

Expert systems are built on knowledge containing rules to be applied 

to solve a problem.[11]. Expert systems perform many tasks that could not 

be executed by human experts. "Expert systems are designed to solve 

complex problems by reasoning about knowledge.".[4]. " Expert systems 

were among the first truly successful forms of AI software.".[4].  

The expert system has two features:- 

¶ Processing a knowledge.  

¶ Simulating the human reasoning.  

One important feature of an expert system is its ability to provide users 

with an explanation of the reasoning employed to reach a conclusion. In 

addition, expert systems can work with incomplete or unavailable 

information. 

An expert system is a computer application that requires human expertise. 

It uses human knowledge to solve problems which require human 

intelligence. The expert system represents the knowledge from human as 

data within a computer, these data in turn can be used to solve problems.  

Expert System Components 

The expert system has three main components: 

1. The knowledge base. 

2. The inference engine. 

3. The user interface. 

Figure (1) illustrates the interaction sequence between expert system and 

user. 

http://en.wikipedia.org/wiki/Artificial_Intelligence
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Methodology 

According to [11], there are five of the most common techniques used in 

the development of an expert system which are: 

¶ Object ïattribute-value triplets 

¶ Rules  

¶ Semantic networks 

¶ Frames 

¶ Logic 

This work uses the frames and rules technologies. 

Rules 

According to [16], rules can be defined as if-then structure, that 

give information or facts, they provide description to solve problems, and 

are easy to create and understand. Rules consist of two parts, the 'if' part is 

called antecedent, and the 'then' part is called consequent.  

According to [11], there is a list of  types of rules: 

¶ Relationship. 

¶ Recommendation 

¶ Directive 

¶ Strategy 

¶ Heuristic 

Figure 1:ES block diagram. 
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Frames 

According to [11], a frame is a data structure with typical 

knowledge about a particular object, they are an application of object-

oriented programming for expert systems. The first to propose frames was 

Marvin Minsky in  the 1970s. The frame has a name and properties, each 

property has a specific value. A frame  also includes an optional field called 

a class, a class frame represents the general characteristics of  some set of 

common objects. 

A knowledge engineer or an expert enters rules in the knowledge 

base. Each new rule adds some new knowledge, and makes the expert 

system smarter. We combine between rules and using frames to create our 

expert system. Most frame-based expert systems allow us to use the rules 

to evaluate information contained in frames. The frame is one of  the ways 

to represent the knowledge in our system. 

Development of Expert System 

According to [11], the development of an expert system is the highly 

iterative process, this process consists of six phases, they are: 

1. Assessment: identifying  the problem and its requirements 
by the knowledge engineer  and domain expert. 

2. Knowledge acquisition: collecting the knowledge from 
experts. 

3. Design:  building a system structure based on the 
knowledge collected. 

4. Testing: evaluating the structure of the system and its 
knowledge. 

5. Documentation: the process of  keeping the information 
needed to facilitate using and understanding the system. 

6. Maintenance: reformulation of system specifications based 
on major system requirement changes. 

Figure  (2) shows the phases of expert system development: 
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Figure 2:  Phases in Expert System Development. 
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According [21], expert system is very useful in teaching courses in 

developed countries like:  

¶ Engineering.  

¶ Mathematics.  

¶ Earth sciences.  

¶ Distance tutorial lessons. 

"Expert system has a lot of  benefits especially to the students, trainers and 

educational institutions."[21]. According to [21], the expert system assists 

students in their learning. It allows students(users) to ask a question on 

how, why, and what format. An expert system is able to make students to 

prepare their answers without the help of a teacher, and the expert system 

can give the reasons for the answers, to make a student both more confident 

of the answer, this feature is useful for teaching engineering students to 

monitor student's progress. The students can learn by the repeated use of 

the concept. Expert system has been used in several fields of study 

including computer animation, computer science, engineering, language 

(Expert System in Language Teaching), and business study. Expert system 

is also used as a tool in teaching mathematic related subjects. The expert 

systems check on the student skills and their background in computer 

usage. Expert systems are practical tools to be used as intelligent job aids 

to make decision making easy in tasks like:   

¶ Judging student projects. 

¶ Diagnosing learning problems.  

¶ Identifying and classifying performance problems. 

¶ Helping consumers to decide to choose one of alternatives.  

In   education, expert systems are used in [8]: 

1. Educational planning and decision making ability, manage student 
records, student counseling, and special education programs. 

2. Teacher training and education, specifically, identifying training 

needs and using computer assisted instruction to teach information 

and skills. 

3. Intelligent tutoring systems that guide students through instruction 
according to their individual strengths and weaknesses. 
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"Building Expert Systems in Training and Education was written to give 

instructional systems designers a look into incorporating experts systems 

into instructional design. The book attempts to demonstrate the process of 

developing small- scale expert systems that instructional designers can run 

from desktop computers."[7]. 

Expert  system gets information from the Knowledge Base  and 

communicates with the student in the same way that a human tutor would 

do [10]. The student can review a previous concept at any time. The student 

is not also  forced to follow the system's way of teaching, but can make his 

own choices for studying. For example, one can jump to complex concepts 

without having have had a look at simpler ones. The student can check 

his\her knowledge level after having studied a learning page by doing the 

test specified at the end that page. Any time a student has finished the study 

of a particular learning page, he\she can take an appropriate test. The 

questions of the test are presented one at a time. The student can answer 

each question independently and in his own sequence. In case the student 

gives a wrong answer to a question, he\she can try it again. 

An expert system is used as a teaching tool because it is equipped with the 

features which allow users to ask questions of how, why and what format. 

The expert system provides the answers or examples to of operation of 

learning. Expert system is useful for the students and the teachers, it helps 

in guiding the students in a better way.  

The modern networks allow us to run educational programs on computers. 

Because the computers can be used to solve problems like the ones present 

in education and training by building expert systems. Expert systems as 

computer assist instruction systems for nursing education and training. 

Expert systems technology  proved to be a tool for education and training 

of nursing professionals and students.  

Building expert systems in training and education has a function to 

help designers of  the components of a problem to enter the knowledge to 

an expert system shell.[21].  

In the education field, many of the expert system's applications are 

using techniques from adaptive hypertext and hypermedia [21]. Most of 

these systems assist students by using techniques that give the knowledge 

to students and test their ability to learn. Such  systems are used on the 
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web. Web based expert systems can provide a learning system at anytime 

from anyplace where internet is provided. Agent based expert system  

helps  users by finding materials from the web, and it can diagnose the 

users problems and give the results of them. The important contribution of 

Artificial intelligence in computer-based education is to provide 

knowledge-based access to resources. The history of educational system 

shows that each generation of education shows an increased use system of 

artificial intelligence and expert systems to improve educational activities. 

Expert system can be used in several fields of study including  computer 

animation, computer science , engineering , language (Expert System in 

Language Teaching), and business study. It can be used also as a tool in 

teaching mathematic related subjects. The systems aid practices better than 

the teaching side, and they are used in support of other learning like 

teaching activities for example the problem based learning (PBL). 

The education expert system can help students in their department for 

some courses. "To help the students and the tutors in our Department, we 

constructed an intelligent e-learning system to assist learning and teaching 

in the context of the course of Artificial Intelligence "[10].  

 Follow  the next steps to build an expert system [5]: 

Á Extract the knowledge from different sources. 

Á Present the extracted knowledge to experts in the final 
form. 

Á Analyze the extracted knowledge. 

Á Make the architecture of the educational expert system. 

Á Develop the system. 

Á Test the system to check the validity by trying it with some 
students. 

Á Correct any faults. 

We  can benefit from the previous steps to help us in designing an 

educational expert system [21]. Expert  system can be used to act as a 

teaching tool for non-experts. The expert system is designed to provide 

solutions, advice, and suggestions to common errors. 

The education expert system communicates with students in the 

same way that human tutor would do.[10].  

"Education is an investment for the future of society. To develop 
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society educators need to achieve the best education for every individual 

through providing every appropriate means for the particular 

individual."[6]. 

"Like a human expert, such a computer system can extract 

additional information from a user by asking questions related to the 

problem during a consultation. It can also answer questions asked by a user 

about why certain information is needed. It can make recommendations 

regarding the problem or decision at the end of a consultation, and it can 

explain the reasoning steps gone through to reach its conclusions when 

asked by a user (Mockler and Dologite, 1992)."[15]. 

 "Ability of expert system to adaptively adjust the training for each 

particular student on the bases of his/her own pace of learning is another 

feature that makes expert system more demanding for students. This 

feature present by Zorica Nedic, Vladimir Nedic, and Jan Machotka in 

2002 for teaching engineering students. It should be able to monitor 

studentôs progress and make a decision about the next step in 

training."[20]. 

According to [22], SCHOLAR  is first intelligent tutoring program, 

it was presented in 1970,"This program attempted to engage the student in 

a mixed-initiative dialogue on South American geography."[22]. The 

student can communicate with the program through a sequence of 

questions and their answers in natural language.  

System Architecture 
The expert system is called knowledge based system, 

According to [10], the  general architecture of education expert 

system shown in figure (3.1), consists of five units: 

1. Identification Unit(IU): "the student initially subscribes to the 
system. During subscription some personal settings are saved. 

After subscription the student can, at any time, enter the system 

through the IU."[10]. 

2. Student Model(SM): contains all information about students. 

3. Tutoring Unit(TU): is responsible for the teaching process.  

4. Evaluation Unit(EU): is used to evaluate student's progress due to 

their interaction with the system. 
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5. Virtual Agent(VA): is used to motivate the students and improve 
system's effectiveness. 

The stereotypes are used to set up an initial profile for each student. 

"the system can use that profile for adaptation. The choice of the stereotype 

is achieved by using a questionnaire that gets information about student's 

knowledge, preferences and goals. This information is saved to the SM, 

which can later be updated by acquiring new information."[10]. The ES 

contributes in deciding upon the knowledge level of a student. 

 
Figure 4: The architecture of education expert system adapted from[10]. 

 

According to [21], the student can learn and understand by repeated 

use of the concept. "The expert system takes on the tutoring function that 

is, presenting a series of screens of information, test questions and 

feedback. Expert systems are also excellent in instructional design, 

decision making, planning, controlling, and collaboration with both the 

student and trainer. It reduces explanation where a trainer has difficulties 

in illustrating concepts."[21]. 

According to [15], the most challenging part of building an expert 

system is testing  it. The basic motivation behind testing is to control 

performance, efficiency and quality of the knowledge base. 

Requirements 

When we write a program of this project, we want to know all the 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   муп 

 
 

requirements,  and  we must select a technology that is used in the project, 

we want to know all recommendations. To do this project we should follow 

these steps: 

¶ Specify the problem and define the scope of the system.  

¶ Collect some information about the computer's languages from 
different sources such as the (C) programming language.  

¶ Acquire the knowledge from the experts, this step is very important 
in building an expert system, it is called the knowledge acquisition 

step.  

¶ The quality of knowledge base depends on the level of success 
achieved in the knowledge acquisition step.  

¶ Provide the concepts of (C) programming language to students to 
help them in their departments,  

¶ Evaluate the students, and  their  progress due to their interaction 
with the system, the evaluation is achieved through testing. 

 

Determined Frames and their Attributes 

The frame has a name and properties, each property has a specific value. 

A frame  also includes an optional field called a class, a class frame 

represents the general characteristics of  some set of common objects. 

Look at the following figures that show the frames of system: 

 

Frame  

Student 

Name : string 

Password : string 

Number : integer 

Search( ) 

Add( )  

Enter_system( ) 
 

Frame  

Expert_System 

Concept : string 

Question: string 

Answer :string 

Student_answer: string 

Main ( ) 

Test _answer( ) 

Result( ) 
 

 
Figure 5: Student Frame 

 

 

Figure 6: Expert_System Frame 
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Frame  

Concept 

Lesson: string  

Data : string 

Show _date ( ) 

 

Frame  

Knowledge 

Rules: string 

Condition :string 

Action : string 

Load_code ( ) 

 

 
Figure7 : Concept Frame 

 

 

 
Figure 8: Knowledge Frame 

 

Frame  

Question 

Question: string 

Answer-data :string 

Error : string 

Question _data( ) 

Question _ answer( ) 

Question _ result(  ) 

 
 

 
Figure 9: Question Frame 

 

Domain Knowledge 

The domain knowledge of the system is structured in a tree-like 

diagram. Expert systems are required not only to solve the knowledge but 

also to validate and manipulate this knowledge. The  basic role of an expert 

system is to replicate a human expert and replace him/her, the information 

must be transferred from human expert into knowledge base. In figure 

(4.6) the knowledge base is represented by a tree of attributes. The domain 

knowledge tree. It  consists of subsections level, it is displayed a 

knowledge. Every educational system contains a knowledge base. 
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Figure (10):The knowledge base 

 

From the tree, the student can choose a lesson. Each lesson 

corresponds to a learning page. Each learning page deals with a number of 

concepts. Each concept is linked to the corresponding concept page. Each 

learning page has a test. Each test consists of a number of questions that 

examine the concepts. 

 

Structure Architecture 

After determining the knowledge base, we design an architecture 

of system, where it shows in figure (11), in the architecture, the knowledge 

base consists of  three  units: 

 

Student Model 

The student model represents the learnerôs emerging knowledge 

 

 Knowledge base  

          

Lesson 1 Lesson  N 

Concept 1 Concept N 

Question 1 Question N 
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and skills. Information such as learning preferences, past learning 

experiences and advancement may also be relevant in adapting the 

teaching process. It may also record the learnerôs errors and 

misconceptions. The student's knowledge processes, known as 

diagnostics, analyzes the behavior of the student. The student model is the 

model that is responsible for keeping all the knowledge that the system has 

about any particular student. From this, we can extract aggregated 

knowledge about all the students. The system uses the model to gather 

initial data from any new student and subsequently identifies that particular 

student. There are many parameters about the student that the student 

model needs to be aware of: the student's personal data, current knowledge, 

learning strategies, goals and desired ways to reach them. All these 

functions of discovery, storage, and updating are provided by the Student's 

model. The student must  look at the lessons to learn about the concepts of  

C programming language 

 

. Expert System Model 

The Expert System model contributes in deciding upon the 

knowledge level of a student. The main goals of  expert system model are:  

¶ To evaluate student's progress due . 

¶ To increase his/her interaction with the system. 

¶ To motivate the students.  

¶ To improve system's effectiveness. 

 

Question Model 

 The question model is responsible for the teaching process. A 

student can select a learning goal from the domain knowledge tree. The 

information is then presented to the student. The information consists of 

concepts and examples. The students should answer the tests, there are 

some  tests about the course of  C programming  language.  
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System Implementation 

After the knowledge base is ready, knowledge base is converted to 

rules. This phase is the actual building of the expert system.  We divide the 

work in this phase to some steps as follows: 

¶ Choose the language to write the code for this system.  

¶ Define the user interface.  

¶ The effort and the time should be known from the team of work. 

¶ Know every decision for all conditions.  

The acceptability of an expert system depends on the quality of the user 

interface, which gives the student the ability to interact with the system. 

Initially, the student enters to the system, during the access some personal 

data are saved, after that the student manages to enter the system. The 

expert system involves the organizing way for this type of education 

 Interface

Model 

Expertise

  

Stude

nt 

Knowledge Base 

Interface 

engine 

 System Expert

        Model 

Model Student 

 

Model Question 

 

Figure 4.7 :The architecture of Educational Expert System 
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program, shows the text on screen then there are some tests about each 

lesson, students can answer the tests, then the result is shown, if the answer 

is wrong, the correct one is shown, finally it evaluate the student 

knowledge. The costs of expert systems vary considerably and often 

include post-development costs such as training and maintenance. 

 

Interface Design 

We determine a system design program, that was Visual Basic 6.0. 

It is considered one of the simple languages and a more suitable one where  

you can  build a design of using interface for these applications.  A good 

interaction between the user and the expert system is critical for proper use 

of the expert system, and the design of the user interface regulates this 

interaction. The interface designer is a programmer. A choice of the user 

interfaces that meets the needs of both experienced and users. An  initial 

screen of expert system. It contains a picture that shows the convey of  the 

system, at the top of picture there is a name of  the expert system. in 

addition to some information about the system at  the bottom of picture. 

The next screen contains  information about the student like his\her name, 

and a password. If the student does not find his\her name then he\she can 

register his\her information with a click on the register button. For the 

purpose of security he/she cannot enter to expert system if he/she does not 

register into the system. The  next screen will be shown, it contains three 

boxes, the student will write his/her data(name, number, and password), 

after that a student should  press the add button to save his/her data. There  

are some buttons, each button has the name of the  lesson in the  main 

screen. If  a student presses on one of the last buttons , another screen will 

be shown that contains data of  the selected lesson, he/she can choose  the 

language of the lesson i(Arabic/English). And there is the test a button 

when a student presses on this, a new screen will be shown, it would 

contain some questions about the concepts in that lesson, there are 

instructions on each screen, the student can follow them to answer the 

questions. 

A help screen is provided for students forget info about all other 

screens. The student can simply select the name of screen.  

After the coding stage, the human expert system evaluates the 
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expert system and gives feedback\critique to the knowledge engineer.  

 The user's interface passes data back and forth between the user 

and the expert system.  It is a part of the expert system program that is 

visible to the user. Through the interface the expert system asks the user 

questions. The system can also test the user. The expert system needs  

information to make an interface.  

 

Result  

Expert systems represent a new approach for dealing with 

important and difficult education problems. In this work we build an 

education expert system to learn a programming language. We select the 

C programming language because every student in the computer 

department must have studied it. This system is designed to motivate the 

students and to improve the system's effectiveness. The systems performs 

simulations in the best way and aids practices better than for the teaching 

side. The student can repeat the lesson more than once if he/she needs to 

understand the concepts. In this type of system, the student can use the 

analysis the reasoning operation. Expert  systems must check on the 

student skills and their background in computer usage. 

There are three phases to build an education expert system: (a) 

learning, (b) testing, (c) evaluation. The initial step is to know user needs, 

the expert preforms that task. In order for the educational technology. To 

be successful the system must be approved by students and teachers, it 

must be appropriate for students. Every educational system contains a 

knowledge base. The students can learn with the help of using a knowledge 

base. 

The evaluation process is an important process of building an 

educational expert system, the evaluation process is more complex than 

for other software environments.  

 

System Evaluation  

Evaluation is crucial for improving expert system design and 

performance. The evaluation of the expert system is very important and 

difficult. the evaluation of system depends on the goals of system. There 

are a number of evaluation methods that include interviews, 
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questionnaires, observation, system logging, user diaries, laboratory 

experiments and field trials. We have used a questionnaire to evaluate this 

system. We distributed some of these questionnaires on some of the 

students in the lab, and some of teachers. Most of them say the system 

gives a good course, and the tests (make them more better) gives them a 

better chance to pass the exams. We  asked them to find the answer of 

following questions:  

¶ does the system give good knowledge? 

¶ Is that knowledge easy to understand?.  

¶ Is the interface given offer a good explain? 

¶ Are the questions in the tests clear, extensive, and unambiguous? 

 

Student Evaluation 

According to [10], in the educational systems, one of the most 

important functions is the students evaluation. The students' evaluation 

refers to the knowledge level of a student after studying the lessons. 

Each answer of a student for a question consists of some items, shown 

in table (1), where the Serial_no means the number, which the expert 

system gives to the student, when he/she uses the system, Student_no 

means the Student number, Tries_no means the number of tries to answer 

the question, Times means the time which  the student spends to answer 

the question, Result_status means the status of result (Correct/Wrong). 

Look at the table (5.1) shows an example: 

 

Table 1: Date of Answers  

Serial_no Student_no Tries_no Time/S Result_status 

1 24 1 1 Correct 

2 35 2 1.5 Wrong 

3 34 1 1 Correct 

4 33 1 0.5 Correct 

5 45 2 2 Wrong 

6 55 1 3 Wrong 

From the table (1), we can compare the answers of students by the 

correct answer, and we look at other items of the table to make an 

evaluation, to know the quality of the information that is provided to the 
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student.  

 

Conclusion 

The paper discusses in detail all the steps which were taken by the 

knowledge engineer in building the expert system. In fact, the building of 

a system is a very effective way to present the expert with all the possible 

cases and capture a much wider scope of their knowledge.  The purpose of 

expert system is not to replace human experts, but to make their knowledge 

and experience more widely available and permit non-experts to work 

better. 

This work shows that expert systems are very important in the field 

of education. They are becoming a useful teaching tool for some courses 

like engineering education, accounting and management. This work shows 

that expert systems may be used as an assistor or substitute for the teacher, 

and it is a friendly interactive way to in courage students and motivate 

them to study. The expert system provides an independent learning way 

for students, where a student can be judged on their progress to help their 

learning pace. Expert systems guide students in  learning,  to make it easier 

and better. The students can replace the traditional chalk-talk method by 

using expert systems in education. 

We summarize the result in the following steps: 

Á This expert system represents the human experience in the field of 
education, it helps the experts, and it helps the people that cannot ask 

for expert advice to learn about  concepts. 

Á The user interface is connecting between the students and the expert 
system, and it uses it to make  an easy connection. 

Á This expert system is used via questions and answers.  

Á The system is good for students but not for teachers, in future work it 

should be  adaptive for teachers. 
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Abstract: This paper aims to define the VOIP technology in addition to 

presenting a vision for the design, installation and operation of the SIP 

Proxy Server service in Libya Phone Company. The connectivity methods 

of the Libyan telephone company using fiber optics and VPN technology 

will be compared to each other in order to secure safe and reliable 

transmission to the data of customers who subscribe to the network service 

through assigned tunnels. Also with the rapid growth of the Internet and 

the increase of load on the network in terms of users and service providers, 

there are many ways to connect sites to ensure quality of service QoS and 

traffic security and the number of call, in this study OPNET simulator used 

to simulate the proposed solutions for the VOIP. From the results . it can 

see  the integrated use of Fiber Optic and VPN to ensure the quality of 

services and connections used by SIP for the performance and quality of 

service tested in evolutionary view has not been used for Fiber Optic Faster 

in connection than to VPN and is safe 

 

Keywords: Voice over internet protocol; OPNET; Quality of service; 

HLC; Virtual private network; Fiber-optic 

 

ϜЉϷЯгЮ 

 Ɨ ˹ǀƙ ˃ɂ̇ ƶƙ Ǒǃã Ɨƪåï˗ǃå ǉ˘ǋ ú˗ǌƙVOIP ǃå ƗƼƓưåǏ  ā ˤ ˸˶ƙ ÷ā˙˵˸ǃ ï˦˶ƙ ˤȻ˗ǀƙ
 Ɨǆ˗Ƥ Ɇ˻ƺ˵ƙ ā ˔˻Ḫ̇ ƙSIP Proxy Server  û̇  ˟èƓǈïƓǀǆ ǑƼ  Ɠˮ˻ǃ ɄƙƓǋ ƗḪ̇Ƭ ǑƼ

 ùǃå þå˗˳˯ƪƓȺ Ɠ ˮ˻ǃ ɄƙƓǋ ƗḪ̇ ˵ǃ Ǒɜ ˵ǃå ɊɁ̇ ǃå Ɇ˻Ʈ˦˯ǃåFiber Optics   ƴɂ̇ ƪ Ɇǀǈ ˥ǆ˓˯ǃ
ǃå èƓǈƓ ˮǄǃǏ ǃå ï˦ˠ˯ƙ ÿåǏ  ùǃå  Ɨ ˹ǀƙVPN ˥ǆ˓˯ǃ  Ąǚǀǈ  ĄƓ˹ǆà  ĄƓƿ˦ƛ˦ǆā èƓǈƓ ˮǃ ˥ƑƓɁ̊ ǃå 

mailto:emlaias@yahoo.com
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˥˻Ḫ̇ ˯˵˸ǃå Ɨɜ ˵ǃå Ɨǆ˗Ƥ ǑƼ Ǒ˯ǃå ˙˸ƙ  å̇ ˮƵ þðï èƓǈƓ ˮǃå ˥˸ư ûƓƽǈǕå (Tunnel) 
Ɨ˶˶˳˸ǃå. 

 ā ˥˻ǆ˗˳˯˴˸ǃå ˖˻ơ ˥ǆ Ɨɜ ˵ǃå ǑǄƵ Ɇ˸˲ǃå çíƓɂð ā ˕ǈ̇ ˯ǈǙå Ɨɜ ˵ǃ ÷̇ ˴˯˸ǃå ˦˸˹ǃå ƴǆ ā
 û̇  ˟̟ ơ˻ ˥ǆ û̇Ƽ ̠ƞ˦ǒÜ Ɨǆ̠˳ ǃå èåíā̊ǆ Ɨǆ˗˳ǃå çí˦ƞ ÿƓ˸ư ˖˻ơ ˥ǆ Ɇ˻Ʈ˦˯ǃåQoS  
ˤƙ Ü Ɨ˸ǃƓɜ˸ǃå í˗Ƶ ā ïā˙˸ǃå ƗḪ̇ ơ ˥˻ǆƋƙ ā þå˗˳˯ƪå ƝǆƓǈ̇ ƕ çƓǂƓ˲˸ǃå OPNET  ý˦˶˲Ǆǃ

 ǑǄƵ ƝƑƓ˯ǈ  Ɇ˻Ǆ˲ƙ çƓǂƓ˲ǆā Ɨ ˹ǀ˯ǃå VOIP   ç˗ǒ˗ƞ Ɨ ˹ǀƙ þå˗˳˯ƪƓȺ  ùǃåVPN Ɠǌ˯ǈïƓǀǆā 
ƴǆ  ùǃå þå˗˳˯ƪƓȺ ɊɁ̇ ǃå Ɨ ˹ǀ˯ǃåFiber Optics . 
 
 

1. INTRODUCTION  
Voice over IP [1], also known as IP Telephony and VoIP, the technology 

began in 1995 when a small company called óVocal Tecô showed that the 

possibility of transferring phone calls Over IP packets easily be divided 

into two main groups: closed systems and open systems [2]. The first group 

includes programs such as Skype and the famous Cisco protocol (SCCP) 

[3]. The other group includes open standards based on SIP, H.323, LAX2 

protocols. VOIP is data in Real-Time and is transferred via Internet using 

protocol (RTP) consists of data and the control the control part is managed 

by protocol (RTCP) and the packet is transferred using a set of UDP / IP / 

RTP protocols. There are two types of networks:  
 Voice Networks: in which the conversion of the reserved circuit 
and routing during communication is always in the same path [4].  

 Data networks: Based on a switchbox, the information is divided 
into packets and each packet can be transmitted by a different path. 

 
1.1  VOIP Rules and Standards 

 Internet Engineering Task Force (IETF): The Standards Authority for 
Internet Protocols and Services the IETF mission [1] make the Internet 
better for work through high-quality production and related technical 
documents that affect the design, use and management of the Internet.  

 International Telecommunication Union (ITU): Is an international 
organization within the United Nations system where the government and 
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the private sector coordinate the global telecommunications network and 
services? Its main task is to include the radio spectrum segmentation and 
[1] connect subscribers to the public network between different countries 
to allow international telephone calls, considering the implementation of 
teleconferencing as a function similar to that of the UPU for postal 
services. 

  
1.2  Protocol: H.323  

Is a set of standard protocols emanating from a system developed by ITU-

T to provide audio-visual communication sessions using packet-based 
packages? This protocol is used in most popular applications such as 

NetMeeting, which is part of the ITU-T H.32x series of protocols It also 

handles multimedia connections over ISDN, PSTN or SS7, 3G mobile 
networks and H.323 standard addresses controlled calls and [5-7] signals, 

control, multimedia transport, control and bandwidth control from point-
to-point and from m 

 

1.3  Session Initiation Protocol (SIP)  
Is an IP protocol that is used to initiate, modify and terminate VOIP phone 

calls? IETF has developed this protocol and has been published as an RFC 

3261 protocol. Initially SIP is a protocol designed to be independent 

behind the Transport layer. It can also work on TCP and UDP protocols. 

SIP relies on the SDP protocol to perform negotiation to determine the SIP 

encoding. It supports session descriptions that allow participants to agree 

on a set of compatible media types. This protocol itself provides reliability 

and does not depend on TCP Reliability It also supports user movement 

through the establishment of agents and redirect requests for the current 

user includes services provided by SIP: User location; Create the 

connection; User Availability; User capabilities; Dealing with calls. 
 
1.4  PSTN vs. VOIP  

The importance of VOIP technology has been introduced as an alternative 
to the traditional public switched telephone network (PSTN). It has 

reduced the cost of communication, especially the international ones. It is 

easy to use as it uses internet methods and offers additional features and 
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services that make it easier for the user to communicate effectively. The 
world does not need two networks, the Internet and the PSTN network and 

it want to focus on the Internet only as it is very fast provides voice and 

image communication and messaging. 
 

2. VOIP SERVICE FOR LIBYA PHONE  
The network is designed to link the headquarters of Libya Telecom 

Company in Tripoli with the company's branch in Benghazi using fiber 

optic and to support the VOIP communication service as a means of 

connecting voice conversations over the Internet [6]. To ensure the 

management of data traffic and the exploitation of Internet presence within 

the network ,the study will use VPN which the main function is remote 

access. The default network is the same as the internet network, but its 

characteristics have been used to be confidential in the process of 

transferring data and maintaining the confidentiality of information and 

security Abbreviations and Acronyms because the data is transmitted on 

the Internet and is open all over the world. 
 
2.1  Scenario 1  

WAN is primarily a WLAN that connects the headquarters of a Libyan 

telephone company consisting of 2 routers to transform the network from 

WLAN to WAN using a Fiber Optics cable or optical fiber. It is used to 

transfer Internet service between countries and transmit data through this 

cable at the speed of light. This cable is used in WLAN networks only on 

a limited scale to use VOIP technology for wireless communication 

between employees and reduce the cost of local and international 

communications between the company's branches in terms of cost and 

speed of fiber optics. 
 

2.2 Scenario 2  
WAN is primarily a WLAN that connects the headquarters of a Libyan 

telephone company consisting of 2 routers to transform the network from 
WLAN to WAN using VPN technology and the VPN is the connection of 

two devices or two networks together via the Internet, a protocol-based 
technology where typically, the process of creating a private connection 

between two computers through an intermediate network, such as the 
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Internet, is called the transfer of data over a security path (tunnelling) 
where this path is created between the two computers directly (Figure 1). 

  
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 1: Tunneling path in the VPN.[6] 
 
The main idea is to build a private "Tunnel" between the two devices. The 
VPN Tunnel is a private encrypted file that is exchanged between the two 
devices that decrypt when receiving information from the other side of the 
default tunnel after the firewall has disconnected any unauthorized 
connection from the system administrator or network administrator of the 
company or its branch.  
This technology requires the device to be connected to the Real IP Address 

service, which is a feature obtained from the Internet service provider you 
enter on the Internet, which is to obtain the Public IP Address for your 

device remains constant in all cases, even if the connection is disconnected 

and reconnected And has contributed to reducing the cost of transferring 
information between companies and institutions between branches away 

from the headquarters and the user who wants access to information 
available in the home computer. 

 

3. Results and Discussion  
The result of a comparison between the global statistics the Simulation of 
the VOIP Scenario1 Using Fiber Optic and Scenario2 for VOIP Network 
Using VPN. Statistics collected and Analysis such as Jitter, End-To-End 

Delay (Sec), Traffic Received And Sent (Byte/Sec), Download And 
Upload Packet (Byte/Sec). 
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3.1  Global Statistics 
Figure 2 shows the time necessary for a complete message until arrive to 
the target starting from the moment of transmit the first bit by the source. 
in scenario 1 using the fiber optics the biggest delay of the traffic is 0.95 Ĭ 
10-5 sec Due to Fiber Optics effect External factors. Also the data packet 
delay In scenario 2 using the VPN It reached to 0.94 Ĭ 10-5 sec . from 
Figure 2 also the total delay over 50 m/s this is contrary to the 
recommendations of the International Federation and this happened 
because a the bandwidth was less in size of the data sent. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

Figure 2: Ethernet delay. 

 

in Figure 3, in order to know the real time needs to send a complete 
massage starting from the first moment of transmission until it reach it is 
distension using fiber optic the biggest delay was 0.001 sec, also in the 2nd 
scenario the data delay using VPN was about 0.077 sec because the 
bandwidth was less than data size. 
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Figure 3: RTP Delay voice. 

 
In Figure 4 there are delay in several voice sessions for RTP protocol .in 
the 1st scenario using fiber optic there were no variation in voice sending 
time delay in the other hand a delay of 0.44 Ĭ 10-4 ms when using VPN 
and no stability in traffic because of weakness of the internet with an 
increase in the number of users causing transmission delay. 
 

 
 

Figure 4: RTP jitter voice. 
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In Figure 5 there is a delay in the various voice packets for RTP Traffic 

Received and Sent. In the case of transmission and reception, which is used 

to verify the time of communication in sending and receiving voice data? 

delay of sending and receiving for the first packet in the first scenario using 

Fiber Optics is Sending in sec 39.75 was received at the second party in 

sec 39.75 There was no delay in sending and receiving data packets and 

audio. Also note that the difference in delay sends and receiving data in the 

second scenario using VPN reached 37.14 sec where it was received in sec 

37.80 if there is no receipt in the same second for reasons of several 

weaknesses Runt with increasing number of users causing transmission 

instability. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Figure 5: RTP traffic received and sent. 

 

In Figure 6 For SIP Call Setup Time To see which time In which time 
contact was made who got the call confirm the call where the scenario is 1 

Using the Fiber Optics In the duration of 0.02 sec also in scenario 2 using 
the VPN has reached 1.05 sec which concludes that the delay using SIP. 

The VPN connection is higher. My Internet weakness causes or the number 
of connections in the network it was larger than the frequency band which 

caused delays in the preparation of the call. 
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Figure 6: SIP call setup time.  
 
Wireless LAN load showed in Figure 7. To know the router's ability to 
distribution of traffic within headquarters the company is in Tripoli and 

Benghazi for all tracks that can access destination than the one can 
conclude the basic services are based within the company's headquarters 

in Tripoli reached to 42.6 sec and also note in bssid2 for the company's 
headquarters in Benghazi connect to 42.6 sec and the more the number of 

users increased the load inside the company. 

 

 
Figure 7: Wireless LAN load. 
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3.2  Node Statistics 

In Figure 8, SIP UAC Calls Connected Number of all calls. As well as 
requests Incoming calls where the scenario 1 using Fiber Optics 

Connection event from Manager Tripoli to number 1 Of calls in the second 

and Manager Benghazi 9 calls in the second. In the other hand the number 
of calls in scenario 2 using the VPN A connection occurred from Manager 

Tripoli There are 1 number of calls per second And Benghazi Manager 9 
calls in the second which show the number of calls in Contact the Tripoli 

Manager It was less, according to the demand of employees. 
 

 
 

Figure 8: SIP UAC Number of all calls 

 

In Figure 9 the statistics sip UAC call two sessions to know the duration 

of each call in time i got a confirmation call to time which got disconnected 

confirmation where scenario 1 is using fiber optics a connection has 

occurred from manager Tripoli to manager Benghazi in the period of 59.02 

sec to a time termination of the connection in the period of 106.0 sec it is 

also noted that delay in scenario 2 using the VPN the 124.0 sec period 

reached an end time the connection duration is 108.1 sec in which the delay 

using sip in the VPN connection the higher my reasons for the weakness 

of the internet or the number of connections in the network was larger than 
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the frequency bandwidth causing a delay call setup. 

 

  
 

Figure 9: SIP UAC call duration. 
  
 

4. Conclusion 

The paper conducted some tests on VOIP to assess the quality of service 
of communication for various types of traffic sources. The integrated use 

of Fiber Optic and VPN to ensure the quality of services and connections 
used by SIP for the performance and quality of service tested in 

evolutionary view has not been used for Fiber Optic Faster in connection 
than to VPN and is safe in terms of the confidentiality of information sent 

inside the Tunnel And the possibility of developing from the audio 
connection to the establishment of video conferences video conference and 

benefit from the existence of technology for VOIP and development to 
become meetings within the company through its branches through video 

conference video remote can not solve the process of personal appearance 

of the person, but A modern way to see and hear the user using high-tech 
communication, where they cross geographical barriers, or move from one 

place to another and provide materially in terms of expenses and costs the 
company. 
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Abstract 

This paper studies power transformer protection methods. Power 

transformers are widely used on electric grid and forming an important 

and active part of any active grid. Transformer is not only an expensive 

equipment, but in case of total failure, it will take long time to be fixed 

or replaced. Full protection is essential to keep power transformer 

working properly for long term without stopping. The simulated 

results of the power transformer in the grid were presented and 

discussed. The proposed grid was studied by running Etap software 

power package, to study the performance of transformer in normal 

load conditions, also the response to fault conditions. Differential 

protection was selected as the most appropriate technique with the 

transformer. 

1. INTRODUCTION  

Power system protection is valid in electrical engineering that is 

responsible with the dealing of various problems (such as automatic 

tripping and it works with the purpose that the faulted area could be 

made isolated from the system in the minimum shortest period so the 

fault cannot interrupt the sustainability and stability of the whole 

system. Transformer is an important element in the power systems. 

Transformer is the interconnection link between two different voltage 

levels. The power transformer is an essential electrical component that 

requires a process of continuous monitoring and a method of fast 

protection. Although the power transformer is expensive but it is an 

mailto:Azden.najay@yahoo.com
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essential element in the performance of power system effectively [1]. 

There are many sizes and types of power transformer: 

1- Step up 

2- Step down 

3- Autotransformer 

4- Grounding  

 
 

Figure (1) Medium power transformers (cgglobal, 2016) 

 

The fundamental component used for the protection of the system is a 

sensor isolating) associated with the power systems. That is used for the 

identification of the fault; and another device is used to initiate the tripped 

signal to the Circuit Breaker. The sensor could either be a Current 

Transformer (CT) or a Voltage Transformer (VT) or it could be a 

combination of both. Other types of sensors include buchholz, oil 

temperature gauge etc.; they are used with the purpose for initializing the 

tripping relays. The basic function of transformer is to convert the 

generated voltages into convenient voltages, as the convent voltages are 
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used for the consumption and transmission purpose [1]. 

2. TRANSFORMER FAULTS 

Transformer faults are clustered into six classes. Differential 

protection technique is used to prevent or eliminate these faults 

from damaging the internal parts of the transformer [2]. 

Transformer faults classification are: 

¶ Winding and terminal faults. 

¶ Core faults. 

¶ Tank and transformer accessory faults. 

¶ On-load tap changer faults. 

¶ Abnormal operation conditions. 

¶ Sustained or uncleaned external faults. 

The estimated proportion of faults as a result of all the causes is 

illustrated in the figure (2) below [2]. 

 
Figure (2) Transformer fault statistics (Baker, 2012) 
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3. OVERLOADS 

An overload is an overcurrent confined to normal current paths in 

which there is no insulation breakdown. 

Á Sustained overload is commonly caused by installing excessive 

equipment such as additional lighting fixtures or too many motors. 

Overloading mechanical equipment breakdown such as failed 

bearings also causes sustained overloads. 

Temporary overloads, occur frequently and common causes include 

temporary equipment overloads such as a machine tool taking also deep 

of a cut, or simply the starting of an inductive load for example a motor 

or transformer. ñSince temporary overloads are by definite harmless, 

overcurrent protective devices must not open or clear the circuitò. It is 

important to realize that fuse elected must have sufficient time-delay to 

allow transformer to start and temporary overloads to subside 

1. SYSTEM FAULTS 

The system short-circuit produces relatively intense rate of heating of the 

display adapter, and increases the copper loss in proportion to the current 

default per of the unit [3]. Typical for external short circuits adapter can 

withstand without damage, if the current is limited only by referred to the 

reactance of autonomy in the table (1). 

Table (1) Faults duration of current 

Transformer  

react 

ance 

Faults 

current 

(Multiple  

Permitted fault 

duration 

(seconds) 

 

4 

 

2 

 

2 

 

5 

 

2 

 

2 

 

6 

 

1 

 

2 

 

7 

 

1 

 

2 
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4. COMPONENTS OF TRANSFORMER PROTECTIO N 

1) Circuit Breakers 

2) Fusing Control transformers. 

3) Zones of Transformer Protection. 

4) Buchholz relay 

5. INTERNAL AND EXTERNAL FAULTS IN POWER 

TRANSFORMER 

1) %ØÔÅÒÎÁÌ &ÁÕÌÔÓ 
In the case of external faults, it must be cut adapter if other protective 

device designed to work for such defects, it may fail to operate in a 

predetermined time. For external faults, time overcurrent graded 

relays are employed as backup protection. In addition, in the case 

of overload conditions for long periods, the life of transformer will 

be reduced [3]. 

2) )ÎÔÅÒÎÁÌ &ÁÕÌÔÓ 
The primary protection of transformer is meant for internal faults. 

Internal faults are classified into two groups which are:  

 Short circuits in the winding transformer and communications. 

These are electrical malfunctions of a serious nature is likely to cause 

immediate   harm [3]. 

Incipient faults initially, such defects minor in nature, but can 

develop slowly in large errors. Such defects are not detectable in the 

voltage unbalanced filter or existing plants and, therefore, protection 

devices designed for use in MAS circuit conditions are not able to 

detect this type of error [3]. 

3) 4ÈÒÏÕÇÈ &ÁÕÌÔÓ 
Through faults could have an impact on both transformer and its 

protection scheme, depending on their severity, frequency, and affect 
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a good duration, through faults currents can cause mechanical 

transformer damage, even though the fault is somewhat limited by the 

transformer impedance. For transformer differential protection, 

current transformer mismatch and saturation could produce operating 

currents on through faults. This must be taken into consideration when 

selecting the scheme, current transformer ratio, relay sensitivity, and 

operating time. Differential protection schemes equipped with 

restraining windings offer better security for these through faults [3]. 

1) (ÉÇÈ 6ÏÌÔÁÇÅ $ÉÓÔÕÒÂÁÎÃÅ ÉÎ 0Ï×ÅÒ 4ÒÁÎÓÆÏÒÍÅÒ 

They are two kinds of the high voltage disturbance in power 

transformer. 

Transient Surge Voltage: high frequency surge and high voltage may 

arise in power system as a result of many causes, switching operation 

of different electrical equipment, arcing ground if neutral point id 

isolated, atmospheric lightening impulse [4]. 

Power Frequency Over Voltage: There could frequently be a 

potential of overvoltage because of abrupt disconnection of a huge 

load. Even though the amplitude of this voltage tends to be greater 

than its standard level, its frequency is the same as it was in a normal 

state. Over voltage within the system contributes amplification in 

stress on the transformer's insulator [4]. 

2) 0ÈÁÓÅȤ4ÏȤ0ÈÁÓÅ &ÁÕÌÔÓ 
Short circuits between the phases will give rise to substantial fault 

current only limited by the source impedance and the leakage 

impedance of the transformer. 

3) 4ÕÒÎȤ4ÏȤ4ÕÒÎ &ÁÕÌÔÓ 
A direct metallic contact or flashover between conductors within the 

same physical winding is called a turn-to-turn fault. The current forces 



 

  сжϝϫЮϜ ϽгϦϕгЮϝϠ Јϝ϶ ϸϹК

ϣузЧзЮϜ м ϣуϡГЮϜ анЯЛЯЮ 

 нуЮнт2018July  

International 

 Science and Technology 

Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 
 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нмп 

 
 

caused by high fault current through a transformer during system 

faults, can crush or shave off the insulation and develop a turn-to- turn 

fault. This is particularly a risk for relatively small and aged 

transformer in powerful systems. A turn-to-turn fault can be caused by 

steep fronted surge voltage or corona discharges. A turn- to-turn fault 

short circuits a small part of the winding. Turn-to-turn faults between 

a few turns are difficult to detect by current measuring relays as the 

terminal current increases very little. The fault current at the terminals 

increases when the fault spreads and more turns are short circuited [4]. 

4) "ÁÃËÕÐ 0ÒÏÔÅÃÔÉÏÎ 
Backup protection, typically overcurrent or impedance relay applied 

to one or both sides of the transformer, perform two functions. One 

function is to back up the primary protection, most likely a differential 

relay, and operate in event of its failure to trip. The second function is 

protection for thermal or mechanical damage to the transformer. 

Protection that can detect these external faults and operate in time to 

prevent transformer damage should be considered. The protection 

must be set to operate before the through fault withstand capability of 

the transformer is reached. Because of its large size or importance, 

only differential protection is applied to a transformer, clearing of 

external faults before transformer damage can occur by other 

protective devices must be ensured [4]. 

5) 0ÒÉÍÁÒÙȤ3ÅÃÏÎÄÁÒÙ 0ÈÁÓÅ 3ÈÉÆÔ 
For the transformer with standard delta-star connections, the current 

on the delta and wye side will have a 300-phase shift relative to each 

other. Current transformer used for traditional differential relays must 

be connected in star-delta (opposite of the transformer winding 

connections) to compensate for the transformer phase shift [3]. 
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6) 4ÈÅ 0ÒÏÔÅÃÔÉÏÎ ÏÆ %ÁÒÔÈÉÎÇ 4ÒÁÎÓÆÏÒÍÅÒ 
Earthing transformer is usually associated with three-phase supply 

systems. On a three- phase system, the neutral would be earthed either 

directly or through some limiting impedance resistance. The function 

of an earthing transformer is to provide a grounding point for the 

power system where machines have delta connection. An earthing 

transformer can be protected by IMDT overcurrent relays fed delta 

connected C. T.s. This relay is used as a back-up relay for external 

faults. Three-phase earthing transformers have six windings, earth of 

the same number of turns, mounted in pairs on limbs of the core and 

they are connected to the delta- connected windings of power 

transformers [3]. 

7) 4ÒÁÎÓÆÏÒÍÅÒ /ÖÅÒÃÕÒÒÅÎÔ 0ÒÏÔÅÃÔÉÏÎ 
An overcurrent is any current that exceeds the ampere rating of 

conductors, equipment, or devices under conditions of use. The term 

ñovercurrentò includes both overloads and short- circuits, for 

transformer protection. Overcurrent relays are used for the protection 

of transformer of rating 100 kVA and below 5MVA [2]. 

8) 2ÅÓÔÒÉÃÔÅÄ %ÁÒÔÈ &ÁÕÌÔ ÐÒÏÔÅÃÔÉÏÎ ɉ2%&Ɋ 
Restricted earth fault protection is fast and can isolate winding faults 

extremely quickly, thereby limiting damage and consequent repair 

costs. If CTs are located on the transformer terminals only the winding 

is protected. However, quite often the secondary CT is placed in the 

distribution switchboard, thereby extending the protection zone to 

include the main cable [2]. 

9) 3ÔÁÂÉÌÉÚÉÎÇ 6ÏÌÔÁÇÅ ÏÆ 2%& 2ÅÌÁÙ 
As discussed in the restricted earth faults in the previous paragraph, 

when one of the CT in a REF circuit is saturated, it will no longer 

work as CT and such a saturated CT can be replaced by its resistance. 
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Hence the healthy CT current will be flowing through resistance of 

the saturated CT circuit. Hence as the relay circuit is in parallel with 

this CT current, the voltage that appears across the saturated CT also 

appears arcos the relay circuit. To prevent the operation of the relay 

under this condition, the relay circuit burden is increased to a value so 

that the current in the relay circuit is kept below the set current of the 

relay [5]. 

10) 3ÅÎÓÉÔÉÖÉÔÙ ÁÎÄ -ÁÇÎÅÔÉÚÉÎÇ #ÕÒÒÅÎÔ 
The sensitivity of the REF protection depends on the magnetizing 

current of the connected CTs. The current that is available to the relay 

is the balance current after supplying the magnetizing current of all the 

CTs. i.e. the current that is available in the secondary circuit of the CT 

is not equal to the step-down current based on the transformation ratio 

of the CT but lesser than it be the magnetizing current required by the 

CT core. Hence if the fault current available in the primary of the CT is 

very low such that it is just sufficient for the CT magnetizing current, 

there will be no current available in the secondary circuit for relay to 

operate [4]. 

4) 3ÔÁÂÉÌÉÔÙ ÁÎÄ -ÁÇÎÅÔÉÚÉÎÇ #ÕÒÒÅÎÔ 
In the case of sensitivity, the magnetizing current also effects the 

stability of the REF protection. The Ct sizing calculation is done for the 

through fault condition of the transformer. For example, the CT should 

be stable for a through fault condition [5]. 

6. TRANSFORMER DIFFERENT IAL  PROTECTION  

The among several issues that appear in the transformer, differential 

protection is a type unitary protection zone or a specific piece of 

equipment. The differential protection is based on the fact that the 

faults lie in the situation is high in the case of differences that faults in 
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between the inlet and outlet streams, it could be the difference in the 

current which sometimes important even without an internal error [5]. 

1) Differential Relays. 

2) Digital Relays for Protection Transformer 

3) Percentage Differential Relays Protection 

4) Differential Protection Scheme in Power Transformer. 

5) Phase correction 

6) Differential Protection simulation. 

 

7. DIFFERENTIAL PROTECTION SIMULATION OF AN 

ACTIVE  GRID 

A short circuit analysis should be performed in addition to the load flow 

analysis which tells the possible fault currents in the system. Results in 

figure (3) showing the over load condition to proposed grid. With this 

simulated no faults are existing no transformer yet. The load flow 

results (main bus) are obtained and present in the figure (3). In order 

to plan a full power transformer protection scheme for the given 

system, a load flow analysis is required. The analysis spots any 

problems with the system which must be corrected before any 

protection plan can commence. The load flow analysis shown in Figure 

(3) was completed using ETAP 12.5 and constructed using the given 

instructions with default equipment settings. 
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Figure (3) Overload on the buses 

 

Results in figure (4) showing the normal circuit condition to proposed grid. 

With this simulated no faults are existing no transformer yet. 

 

 
 

Figure (4) Design protection transformer 3 phases 
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Results in figure (5) showing the normal circuit condition to proposed grid.  
 

 
 

Figure (5) External fault on three phase transformers 

 

 

This short circuit is called external faults. With this simulated the fault is 

existing in the line of the transformer. It can see from the simulation that 

fuse (1) is going to be trip separating that part for input supply as showing 

in the figure (5). Furthermore, circuit breaker CB1 will activate and 

separate the flow of electrical energy form power.  

Star Sequence-of-Operation verifies, evaluates and confirms the operation 

and selectivity of the protective devices for different types of faults for any 

location directly from the one-line diagram and via normalized TCC curve 

views. Sequence-of-Operation provides a system-wide solution for an 

accurate and realistic operating time and state of protective devices, such 

as trip devices, relay, circuit breaker, fuse, contactor, etc. The operation 

time is calculated for each protective device based on its settings, time 
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current characteristic, and interlocks for a specified fault location and type. 

As shown in figure (6). 

 

 
 

Figure (6) 3 phase symmetrical fault on connector between Fuse1& CT 1 

 

Results in the figure (7) is star plot options tool provides all the necessary 

options to customize the display of the Star TCC curve. This curve is 

shown the flow current in the circuit as demonstrated in the figure (7, 8). 

 

 
 

Figure (7) Star plot of current Flow 
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Figure (8) Star plot of current Flow 
 

Results in figure (9) showing the normal short circuit condition to 

proposed grid. This short circuit is called external faults. With this 

simulated the fault is existing in the line of the transformer. It can see 

from the simulation that fuse (1) is going to be trip separating that part 

for input supply. Furthermore, circuit breaker CB1 will activate and 

separate the flow of electrical energy form power grid. 

 

 

Figure (9) External fault on transformer T2 
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Results in the figure (10) showing the normal trip in the circuit power 

grid for external fault in the transformer (T2). The external fault is 

between CT and circuit breaker CB11. The fuse1, CB1, are protected 

the transformer. The time tripping to protection the transformer (T2) 

from external fault are shown as the sequence of operation events. 

 

 
Figure (10) Time tripping internal faults in the transformer (T2) 

Results in figure (11) showing the normal short circuit condition to 

proposed grid. This short circuit is called internal faults. With this 

simulated the fault is existing in the line of the transformer. It can see 

from the simulation that fuse (1) is going to be trip separating that part 

for input supply. Furthermore, circuit breaker CB1 will activate and 

separate the flow of electrical energy form power grid. 

 

Figure (11) Internal fault on transformer T2 
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Results in figure (12) showing the short circuit condition to proposed grid. 

This short circuit is called external faults. With this simulated the fault is 

existing in the line of the transformer. It can see from the simulation that 

circuit breaker CB1 will activate and separate the flow of electrical energy 

form power grid. 

 

Figure (12) another external fault on line phase 

 

Results in the figure (13) showing the normal trip in the circuit power grid 

for external fault in the transformer (T9). The external fault is between 

circuit breaker CB14 and current transformer CT. Circuit breaker (1) is 

protected the transformer (T9). The time tripping to protection the 

transformer (T9) from external fault are shown as the sequence of 

operation events 

Figure (13) Time Tripping When Occur External Faults 
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Results in figure (14) showing the normal short circuit condition to 

proposed grid. This short circuit is called internal faults. With this 

simulated the fault is existing in the line of the transformer. It can see from 

the simulation that circuit breaker CB1 will activate and separate the flow 

of electrical energy form power grid. 

 

Figure (14) Internal fault in the line of transformer T9 

The normal trip in the circuit power grid for internal fault in the transformer 

(T9). The internal fault is between delta three-phase and wye CT. The CB1, 

are protected the transformer. The time tripping to protection the 

transformer (T9) from internal fault are shown as the sequence of operation 

events as showing in the figure (15). 

 

Figure (15) the sequence of operation events 
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Figure (16) Short- Circuit Report 

 

Figure (17) Short circuit summary Report 
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Figure (18) Sequence-of ïOperation Event Report 

 

8. CONCLUSION 

Effective way to fully protect power transformer engaged in active grid 

is presented in this study. The differential protection is selected due to its 

advantages which shown in the running simulation and the results given 

in chapter four. This technique is practical to be employment in most of 

the high-power rating transformer of 1000 (KVA) and above, the 

technique is robust and sensitive for full protection to the transformer, 

transformers in this level of rating are expensive and it should be fully 

protected at any cost due to the fact that transformers are not available 

just to replace in case of losing its service. Waiting time could reach few 

years in order to replace such a power transformer beside its cost. For 

future investigation digital control could be proposed with digital relays 

in order to speed the relays action compared with the full expected 

protection (which can be set from software setting). 
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Abstract 

With the invention of LED (Light Emitting Diodes) the idea of using light 

for communication has started again using the existing infra structure used 

in illumination. This technology is called Li-Fi (Light Fidelity). With the 

increasing popularity of solid state lighting devices, visible light 

communication (VLC) is globally recognized as an advanced and 

promising technology to realize short-range, high speed as well as large 

capacity wireless data transmission. 

Li-Fi is a new paradigm for optical wireless technology to provide 

unprecedented connectivity within a localized data-centric environment. 

The increasing demand for higher bandwidths, faster and more secure data 

transmission as well as environmental and undoubtedly human friendly 

technology heralds the start of a major shift in wireless technology, a shift 

from RF to optical technologies. 

 This technology uses light to transmit data with a very high data rate 

through a LED bulb which converts the electrical signal to light, logic '1' 

indicates that the light bulb is on and logic '0' indicates that the light bulb 

is o but this happen very quickly that the human eye canôt feel this change, 

in the other hand the PD (Photo- Detector) in the receiver take this light 

and convert it to a digital signal. 
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ƕƬǘ˱ǁä -  ÷å̇ ˯Ƥå ƴǆLED  èƓ ˹ǀƙ ǑƼ ß˦˷ǃå þå˗˳˯ƪå ç̇ ḧƼ èá˗ƕ (Ɨ Ƒ˦˷ǃå èƓ ƑƓ˹˰ǃå)
) Ǐ˸˴ƙ Ɨ ˹ǀ˯ǃå ǉ˘ǋ .çßƓưǗå ǑƼ Ɨǆ˗˳˯˴˸ǃåā çí˦ƞ˦˸ǃå Ɠ ƞ˦ǃ˦˹ḧ˯ǃå þå˗˳˯ƪƓȺ èǙƓ˶ƙǙå 

Li- Fi (Light Fidelity ˦ ˮǀǃå çíƓɂð ƴǆ . ú̇ ƶ˯ǃå ˤ˯ǒ Ü çßƓưǗå ç̊ ǌƞá ǑǄƵ ˔Ǆˠǃåā ý
) Ɨ Ƒ̇ ˸ǃå Ɨ Ƒ˦˷ǃå èǙƓ˶ƙǙå ˙ɂ˦ˠƙāVLC ç̠Ƶåāā Ɨǆ̠ǀ˯ǆ Ɠƞ˦ǃ˦˹ḧ˯Ḫ ʕǃƓƶǃå Ɏ˦˯˴ǆ ǏǄƵ (

 èƓǈƓˮǃå Ɇǀǈ ˥Ƶ Ąǚ˷ Ƽ ƗǃƓƶǃå èƓƵ̇˴ ǃåā ̇˻ ǀ˶ǃå Ɏ̠ ǃ˸å ǏǄƵ èƓǈƓˮǃå Ɇǀǈ ƗƵ̇ƪ ɖ˻ǀ˲˯ǃ
.ç̇ ˻ˮḧǃå èƓƶ˴ǃå èåî Ɨ ḧǄƪǚǃå 

 ˗ƶƙLi- Fi åĄ̠ǒ̠ƞ ƓĄƞî˦˸ǈ  ǑƼ û˦ˮ˴ǆ ̇ƹ˻ ýƓ˶ƙå ̇Ƽ˻˯˦ǃ Ɨɂ̇˶ ǃå ƗḧǄƪǚǃå Ɠƞ˦ǃ˦˹ḧ˯Ǆǃ
 ˙ˮǂá ɏíí̇ ƙ ûƓˠǈ ôā˙Ƶ ǏǄƵ ˗ǒå̊ ˯˸ǃå ˔Ǆˠǃå ÿã .èƓǈƓ ˮǃå ý˦ơ ï˦˲˸˯ƙ Ɨɂ̊ Ḫ̇ ǆ Ɨ˭˻ƕ
 ǑƼ xƬ Ǚ Ǒ˯ǃå Ɨ˭˻Ǆˮǃ ƗǀȻ̠˶ ǃå Ɠƞ˦ǃ˦˹ḧ˯ǃå Ǐǃã ƗƼƓưǗƓȺ ƓĄǈƓǆá ̇ǂ˰áā ÷̇ƪá èƓǈƓƕ Ɇǀǈā

 èƓ ˹ǀ˯ǃå ǑƼ ˙˻ˮḪ ý˦˲ƙ ƗȻå˗ˮƕ ˙˵ ƙ Ɠǌǈåƪǚǃå èåíí̇ ˯ǃå ˥ǆ ý˦˲ƙ ˦ǋā ÜƗ ḧǄƪǚǃå Ɨ ḧǄ
 ƴƽƙ̇ ǆ èƓǈƓ ƕ ɖƼ˗ƙ ý˗ƶ˸Ⱥ èƓǈƓ ˮǃå Ɇǀ˹ǃ ß˦˷ǃå Ɨ ˹ǀ˯ǃå ǉ˘ǋ þ˗˳˯˴ƙā .Ɨɂ̇ ˶ ǃå èåíí̇ ˯ǃå Ǐǃã

 ëƓ˶ ǆ ýǚƤ ˥ǆ åĄ̠ƞLED  ɖˠ˹˸ǃå ˙˻˵ɂā Ü ß˦˷ǃå Ǐǃã Ɨ ƑƓɁ̇ ǌḧǃå çïƓƬǗå ý˦˲Ȼ ɏ˘ǃå
'1' ɖˠ˹˸ǃåā Ɇ˸ƶƙ ß˦˷ǃå Ɨ ˸ǃ ÿá Ǐǃã '0 ÿá Ǐǃã ˙˻˵Ȼ ' Ɇ˸ƶƙ Ǚ ß˦˷ǃå Ɨ ˸ǃDigital 

Optical Signal  ˙ƶ˵ƙ ÿá Ɨɂ̇ ˵ ǃå ˥˻ƶǄǃ ˥ɜ˸Ȼ Ǚ ˖˻˲Ⱥ ç̇ ˻ˮḪ ƗƵ̇ ˴Ⱥ é˗˲Ȼ å˘ǋ ˥ḧǃā
 ˘ƤƋƙ ɆƕƓǀ˸ǃå ǑƼ Ü ýƓƪïǙå ðƓǌƞ ǑƼ ˙˻˻ƺ˯ǃå å˘ǌƕPD (Photo- Detector)  ðƓǌƞ ǑƼ

.Ɨ ǄƛƓ˸ƙ çïƓƬå Ǐǃã Ɨ ˸ƿï çïƓƬã ˥ǆ Ǌǃ˦˲ƙā ß˦˷ǃå å˘ǋ ýƓ ʿ˯ƪǙå 
 

1. INTRODUCTION 

Up to date radio frequency (RF) is used as media to transfer data. 

Increasing demand for capacity in the frequency band necessitated search 

for other media for data transmission. 
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VLC is an attempt to find another method to complement and expand data 

transmission media.   

Visible Light Communication (VLC) is a wireless communication 

using visible light as a medium to transfer information. Light is an 

electromagnetic wave which frequency spectrum lies between 400 THz to 

800 THz or wavelength between 375 nm to 780 nm. LED has longer 

lifetime, high tolerance to humidity, smaller size and lower power 

consumption. Hence it is more environmentally friendly and does not 

cause any harm to humans. LED is used for illumination and at the same 

time, it also can be used for communication. 

       The aim of this project is to study Li-Fi technology as means of 

data transmission. Make a prototype model to prove that data can be 

transferred over light.  

This aim will be achieved through the following objectives:  

¶ Knowledge of techniques those are compatible with this technology. 

¶ Studying techniques that are based on li-fi technique. 

¶ Designing and developing prototype using VLC Technology  

¶ Testing the prototype   

 

2. Visible Light Communications 

       Visible light communication (VLC) refers to the communication 

technology which utilizes the visible light source as a signal transmitter, 

the air as a transmission medium, and the appropriate photodiode as a 

signal receiving component. Visible light is the form in which 

electromagnetic radiation with wavelengths in a particular range is 

interpreted by the human brain. [1]. Visible light is thus by dentition 

comprised of visually-perceivable electromagnetic waves. The visible 

spectrum covers wave lengths from 380 nm to 750 nm. VLC use cases can 

be grouped into two categories, to which we refer as high data rate use 

cases and low data rate use cases. The high data rate use cases require 

specialized high-speed photodiode receivers, whereas low data rate use 
































































































































































































































































































































