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Application of the Six Sigma
Methodology in the Manufacture of
Plastic Containes for the Filling of
Mineral Oils

""A Case Study: Oil Mixing Plant in
Homs Refinery"

Abstract

This research provided the method of applying SIX SIGMA

methodology and its use in analysing the defects of the

production process applying statistical and analytical methods
to reduce them.

The main objective of this study is exploring the efficiency of
using SIX SIGMA technique in identifying and analysing the
essential causes of defects and finding the curative procedures
to eliminate them using DMAIC (Define, Measure, Analyze,
Improve and Control) cycle. This research was carried out
under practical experiment in the factory of mixing mineral oils
that has a production line of plastic packaging with a capacity
of 4 Lit that is made from recycled highdensity Polyethylene

R-HDPE. In the end of the research, the researcher proved that
the SIX SIGMA methodology has a role in the reduction the
percentage of production defects from 16.3% to 6.3%, and
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improve the level of sigma in the factory from 3.4 to 3.9, which
indicates improvement in the ability and performance of
production process in addition to the increase in efficiency,
these results are evidences of this application success.

Key words: Sigma , Six Sigma, Six Sigma Methodology ,
Quality , DMAIC Cycle , Process Capability Analyze ,
Extrusion Blow Molding , Recycled High Density
Polyethylene.
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Build Compiler using Lexical and Parser
generators

Abstract :

Building the compiler is a very advanced system due to its long
history supported by scientific theories and a large collection of
books, as it contains hundreds of thousands if not millions of lines
of code, and therefore the process of designing and building it is
essential in software engineering. The stages of the compiler
building cycle pass through many stations Starting with the lexical
analyzer and ending with generating the target program, where these
stages can be written manually or some tools can be relied upon to
write them. In this research, we try to deal with the auxiliary tools
for building the translator, especially the lexical analyzer and
Syntax analyzer generators, and we will explain the general
structure of them, how to use them, and the extent to which they
save time and effort.

Key words:

Compiler — Lexical Analyzer - Syntax analyzer - generators - Token
- Abstract syntactic tree (AST)- the regular expressions - the
grammar.
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[6]. saclsdll Jladll s Jaall G):sﬂ\ Madl)

Token -
il Jadl > sl
<y K =
T ‘A_J:.sl 3as g alha
‘;.EASS\ Jaall (3)@\

: Aaladll) sasgll 2-1-4
zoo ¢ Akl san s IS5 (Al ) AlalSia 5ansS Lgilalea Sy cCiplaal) Nl o
) e genall (gaa) 3 i o (Says ((lexem) dai—gs) Claglaall
cdabisdl LSl e
C'_:\)!)ABAS\ °
LEY e
syl e
P Bl Jaal) Jes 401 3-1-4
Akl Gl Y bl o o
Gleldl s o
LOladadl) Cads e
dganlly sl i) Jie Uadll Jiluy e Cilaglee 2l B acley ®

int x=5; b Sl daall sl ols 1y s Jb
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[S].4ukadl Basy IS dady 53 paay adlll Jladll o5

d_Jadll) Sasgl) dasd Adadlll) Sasgl) &
Lexem Token-Type

Int Int_Token

X Id_Token

= Assign_token
Num Integer_Token

Jaall 4kl gl (1) Jsaal
(Syntax Analyzer) ss|sall Jlaall 2-4
daaa (e 3880 a5k angiall Jalye (e 4 Asyd) gac(Parser) Glal ey
o zalind) O e B 6T Al Bl 2o )8 ae J3I) (pe Ladlall aelgl) s,
Abstract : AST) zAS (he¥l sad Jin asy WS el Lall) o
b Al sl Ghdly  aelill sey Jia 3yl o3 Ne (Syntax Tree
[8]-ac sl (p JUEdDU BN lglad o 5yal) & VY ly dladlll classl
¢ gaelll Jlad) ~ s 13l
pr:\)a Aaasia 5yl j e Gaaill e
(e push 4l o zsihe g US il ©
Ji e aine Jaadll g Jaad Ld 05Ss off Gang rapa dlee S O
LAzl

Copmy 53 Glad) )a Gaeldl) z3saill o adiad gacldll Jlaall Jee 41
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[3]-a)seds casiyis ulacil

soilla Ul 3yail) ol

L eV e panil) ey o i 1 dandd Y1 e ey (1

Jolags Jaall (e il oy Jladll faw Cus : J1eSU Jal1 e e (2
aliall pans el Jlaall Jolay e IS8 o Al el Yeeas by
(LR) cdlas lgie Jle .y U Los ¢ lgle ggind i) pualiall &5 ¢ dlud)
. Shift-Reduce s <BUsall e gsill 138 Jial mllaias aodig LS

O (eaSay Jaall Alule anl (buffer) 1) slsy cUaddl e gl 1
L sty Al lilee D 25m5 o Lgindleay asiy 3 30 )

ol ) (buffer) ge 3l a3 a5 (Shift) a3y (1

lelaginly aelsall fuad) Caphally uaSall Ala (p dailhaall a5 (Reduce) Juasi (2
el gl Gkl

§)6 Jlasy) (Buffer) s Lai dull ey eSall & i 13) (Accept)Jsia (3
Jsie Jaal) laline

S AalY) dlery oLl o Jlaall Jamy Levie dllal) s3a Cuaad :(Error)Uaali(4
[11] . dpasl

(Semantic Analyzer)  daall Jlaa 3-4

RIS () sanaall Cia e lginaa (e @830 5 ool $adll (jsaae (ands a5y
ol 13n o Jaadl LSd et duals e zrams 220 pen Jie o UndY) Ayl o3
Osall Al ay Alasall o3a asf WS cgaelll Jilatl) dlaye b 43S Sy
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:(Intermediate Code Representation) Ja.ull Jiail) 4-4

3) lyedl @l san el Had e (IR) (asall 26l g Alapall o34 b o
alazind 2y ((Net) ) culady lall e 568l lelll 8 LI (Address Code
s (ye Apull) sl ARgall 8 caaly Guie o adiad dpcalgdl AV dagus oS
[10]. payiall Al gana 5035 Jagass (3 5aSS Al yall

thawgl) 358l Cpwal 5-4

Gl (e sy Cladaill ey Hlaial Nie Japsgll 3&0 aeat Al pall 038 8 S
sl GG ) IV Gieee Ofsald S el 38 e dall)
58I eDlgin) Eum (e La) el (e Jumil (6 o Aty Lol LY
[4]. 285ll 4y

rciagl) 398l algs 6-4

cadle Jaadl 2S00 3y Al daiall b Slgill 35S0 s Alagall o3a iy

G O LS cilensial) s B 3asa5e 5SS Y B 5 54 Jaball o) ddda b
back-) ik oyl ;5 (front-end) aled Ciph ) asjiall apdi Juass (Sl
(end

alla o dee diaiey dlagipe ye aleY) Ciphall dabie of andill 138 ¢ )ys canadly
ot o Sy Jsi Lalail 522 e Jeny pajie LS Sie can)f 136 e Jiad
91t 8 b s Caplall iy

P Jsadl Jea 7-4

o3 Ol Cus raa) maliy A ek A elenl) e closlea ) an il iy
JS &) «Symbol Table sl Jeaa Send Glidara d3h 8 Ll oy Glaslaal)
e o Bhe IS (B 5 o(Dlasleacaul) A3 (e Hle o o)l Joan (B Ll
JA) ) 1Y) Lad djpaal Gsall Jsan 8 sy el cony 43 ol Jla)
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Glasbeall JAY 24 5 cdsand) ) aAllay) 2 Tyas 4l o8 136 Y o lle 35ase
[10]. sl 5 Jadll calidail) 558 DA Jpanll ) a3y dlaial)
Oe 8amie dabe PA andind o e Jse)ll Jsan 3 daaddl Glogled) ()
o KU Gy 5 el Jidad Alage 8 Cleshaall oda aladiud Ly Sl ¢Jaall
o) 138 Jas 5 2] e gl cp a5
anill ag Asje 8 Load Sea)ll dsan 8 sasmsall Cilashead) aladiad 2 LS
[5]. Dl galads of cany ) 58130 Zie 3 5 43S 48 2a) Code Generation
Objects sabel M 5uin jsapll Jsan 8 5asasall e lanll) (6 canjiall L8 30le
:QAJSSMJ}\A;;;JEL')‘M\QA}‘M&&\)&‘QA
Lt eladl e oal Llal 5o ¢ culdll ¢ @lehal) elaad ¢ cVaiall ¢ Lo
s Gl i san) e Talaie) @lly 5 (e sl Jsan JSE ()

LGkl 5 Gaianll Algws S mll) 3 Anday ag dpdadd) bl (1

[9]. Al sie Llavinsl JJaa :4ppal) Al (2
o Lo Ll 1A pladl die i aagiall Jale e Aage JS 3l i Vg
Jadl @le o as Uadll adse a3 Aglacs anjie JSI (Error Handling)
Aallee Gl Va8 daas ) ST cagaally Hlaull o8y dasty a6l (e ged adlll
[81.[10]-332 Lusal) clsa¥) aladinly an jiall ¢ by e UyiS5 Lails ¢ UasY)
taasiall £y cilgal-5
il Liad Cipat g Lalle Zmapdl ol HLam) ae angiall oliy cilgal o
Latiy paail Badsa da))led }i lad (adal.u c((.\;‘)ld\ u\ﬂy) (t_an;‘):\A\—(:;‘).m)
tansiall o Uy sl e Al b Lad aajiall il
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Gl a2 AL sy (Scanner generators) Aadlll lalsall o
Jus e ((regular expressions) dekiidl juleill e adiai Glie
- Unix Jaadal) aUasl LEX JGal)
s USslegl asfis 2008 oo e Llao 0 rgall Jladl) Gl o
L gl o3a 3ac luay Adaalll Cilas gl Jilat i€y a0 15l o3¢] aayal) 3 <)
AN Al ) gy el (5,880 2580 3 A€ale ) asSH Clalse @
[8] - (saetsilly adll Jlaall cilalpa o Uiy (8 5y il 1S3 LS
p BAl Jlaal) clalge 1-5
Akl Gl judy o686 (Scanner)ihdll sl Wl desas el a5
) e S 4iid 3 GSisll o aciaal) AadaBl Al aacan b el
[7,2].(Mike Lesk sEric Schmidt
Aallae Tase o aaiad ) il Jdail) dlee Jigndh 58 Lgia ula¥) sl )
Glangl ed jsall e Adblge Alule Z WY uadll melidl e Cilaall G
[7].(Parser) Jie Al malud J2aS laysay axiins all ddaall

L5i€a dgae sl 5 Adadlll EOUsAl ol A6l el (I€X & YACC) galn il
1 & lagile cpall alu (Flex &Bison) aa agic 3)sha daus dla (C) 4alk
Ll

ol il Jladdl adgi sl e

Flex(Fast Lexical Analyzer Generator)
Vern ) Ji (e creaa Ll dlaall adail 31 o appdl sl Jlad) A
gl Jlaal Glalge e lealadin) (Ko 19870l & (C) axls (Paxson
Gl lY (Flex & Bison) cilely) 1aa liay & muasis oK1 (Yace, Bison)
[7]-(Lex &Yacc) dauill (1
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:Flex Jas 411 o

ol (flex) aaly oSa jaaall aall Laalll Jladll Cavagy Jao cile LY/ 5pbslf
Jladll zalip Y Calll oda Jysaty asiid (Flex) slal 1) Jax (*.1)aiay (s
.(*.flex.cpp) sale en (C\CH+) 4ol agiSa  Lasll)

(C\C++) 4l aajie ) dilidl edadll o oolil) calal) JUialy agis ¢ Zuildlf 553/
Alade JaaS 320 Cun eall daalll Jladl) sa hanll Calal) oda : ZULY 5pLs)f
[5].(Token) Zdadlll cilas ol 4ayd s ijlas

Cana 5 cile el
w PN — > Flex —_— > J_L;sﬂ" J Haall
ex.l ex.flex.cpp
Jlaall i Jlaall i
sl — 9CC ————» L) Ll
ex.flex.cpp Scanner.exe

e ) Jadll s R

Source Sy

| E— (sl ‘;:sﬂ\ —» Token
Scanner.exe

program
a

Flex Jac 4l (4)Jsa
:(*.l )u\h Z\.)..., °

(%%) LYl AV e aud IS Jiad 2y Ly aludl EDG (e (flex)cale cally

[3]. 80 sl o lerday cany Camy
{Definitions}
%%
{Rules}
%%
{User subroutines}
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s ] ]
%{ < )‘A\Sﬁ i
[[c++ decleration : ek Lty
%} ) L L] o C sl s
Flex decleration (%o{) s leniilalal 5 Clagyas .a
. Flex cilsyypai b

tacldll aud .2

oo lls sacli JC Cumy aeldll e Alule gemy el )

oalaall e alaaeWh (S dladl saa ae Lililae ay (Pattern)iue
ol LS (CHH)aad siad e 5l Al odg) (3bln oty cipallail

%%

pattern] { action] }

pattern2 { action2 }

pattern_i { actionn }

%%

Ll O desd s Ol e Ae U8 g g o Al

die ) dimll U §1d ml o cnys Y e asls E L Lgaay

cale A ekl Gliall ae Adaal)l Cojladdl G 45 2 JAa) dslas

Gy M Jgaal) ey cAilaall Aigell Jladll Casall (Biady Casa il
[7]- itilae (Say Al il

Al ihlha oSy

[0-9] daniiy i aaall o JBY) S
[0+9] 02a2)) i + 35l 51 9 L)
[0, 9] 0aasl) o Alalal) 3yLs) 51 9 L)
[0 9] 022l Sl 15 9 L
[-09] 0 519 o —zkll 5l L
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[-0-9] Arilly Jiuall G pBY1 ) =kl 35l Ll
[0-9]+ ST g saag Bl ST (e mamaa 220
[*a] acimnall laele Cijladll JS
["A-Z] 3kl Copn) Al oY) GaY) e Lo Gjladd) K
Cayaa gl
a* SUSIRN - RE AP
a+ JY) e sasgsma caall <
[a-Z] wiall Gapall Al doaadY) GiaY) 8
[a-zA-Z] gl Capa gl
w(x | y)z wyz swxz  iladadld)

Adangll ﬁhﬂ\ U (Z)JJJ;J\

ey dea o gl 13 (s tarkional J8 e Ajeall sl acd 3
[1]. adlas) adsis (C\C++) sl

p Jla
P Gl AUl Jeaia e mpaill 3jlie e capaill (flex) cale 4,0<
int x=10;
bkl clasgl) g )l s cany Yl
- (Int) 3ypana A —
Jeale —
c(os=) oMy -

%of

#include <iostream>
Using namespace std;
%}
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%%

int { cout <<’this is int token”;}

[a—z]+ { cout<<"this is id token”;}

[=] { cout<<"this is = equal token” ;}

L] { cout<< “this is semicolon token” ;}
{cout<<” Lexical error not valid charchter”;}

%%

Void main()

{

yylex();

}

(@) <k
Bl Jlaall Jayy vie KUy Adadll) saagll g i delda sa La Giaal) of Aaadle aa
Al (38 gal) Akadll) sasl) £ g5 3 el (retun)iagdss ddlia) casy gaelsl) as
Eiac(a.flex.cpp) cile Jals (flex)sly) Ji oo Kalesil (yylex)alill ads L
o dme L A8l it (Y el ad disaiy sty Gadlll Jladl QB ey
[5,6].iallaill bl
: gaelgil) Jlaal) clalge 2-5

o (Yacc) iy .(Parser) duac)@ll cMadll maly w6l decan maly 45
Canag JaxS b cua (lex) Aadlll Jlaall anisy Lo e adiad Zoac gl clal sl
sy el elli & Jaall e cajaill (LALR(1))dae olisl agid ac|odll
A oda Uiay & magiw «(yet another compiler compiler)d Laial
[9](Bison) exialdyndy aie Hansa

(BISON ) sac)al) Jlaall adgislai @

¢ Juadl iagiaGNU Project)dd (o caeaa gaclsll dlaall adsl sl a
zisall o aldieVh e (*.Y) Laeld 4all Giuag cile oo sle s
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(*.tab.cpp) aclsll Jlaal) malin 5yini Cile lea ALl[1] (Glasdl zHla gac il
b Al Gang hdlll laagll laud Cayp (gsag (*otab.h) Ay Cale ae
Lbadlll saagll o3 e (return) Aals &80 S (Al) ARl Cuagn el

[3].iana

—> ex.tab.cpp
Cauagicala )
Lacl gzl —— Bison I
ex.v

—»  ex.tab.h

Bison Jac 41 (4)dsad
Jadl e Juasdl (Flex)dl slal ezl aldl oo clilal o3 deay Ay
2l dladll e (15l Jamy Jy oaagl (oo sl Jlaall 25 (e Yy ¢ gac)sdl)
[5]. ddaalll culasgl) sa alis oY
(Y )iledgy o
S Cuny (%%) HLYL AV e Jpaie and JS G oLl EDE e cally
Glagpailly sefsall JS5 Ga GSII] o(flex cale 4 L) 2iie slaw e lgaiag

{Definitions}

%%

{Rules}

%%

{User subroutines}
//c++ decleration
%}

bison decleration
%%
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ex.| » Flex —— exflex.cp
—>  ex.tab.cpp
ex.y » Bison —
—>  ex.tab.h
ex.flex.cp —
‘j.. ..‘ ‘
ex.tab.copp —— 9dcc > sl
output.exe
ex.tab.h ——
sl Jlaal -~ ]
Source L, Tew, — P
program output.exe
Flex&Bison Jee 4l (4)Jsl)

(%{) 30l ypeas 25 C 4 Glayyai @
:Bison ilayyai Wb
oo il Cige A Akl gl slend e el —
(%otoke) Aadll) Jlall
.(%type)lghalail oo sl —
.(%union) L) e mypaill —

(Yostart)iadl ey o mupaill —
QAJEBLGJS&QMLM\QAM@HW@T shs el ad 2
teh S (CH) Al 5yl ge Blie Ll Bilse Caa (Production)

%%

production, { action; }
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production, { action, }

%%

: dacldl)
sacli gl Sl (b Alea Gildaiy ARl Coag AlSgal) aelil) (e dcgene
0o Aesanay aclill Ll Coplll o jelad A8l Hee) desane (Y zliag
o ains Il @) Gl o Tal el Y (Rdadlll claagl) ) Agled) s

[LIS] Sled) s (saelsd = 3sad
:A?Jtd\ Jal (Bison) PLRST
Rule Name Pattern To Match action

— = .

Non-Terminal: Teminal or non—tTerminal  { c++\c code }

Ganay den o il 13 (gmy tardiodl) J (e djadd) mlsill b .3
dlal wlsis (C\C++) sl

(a.y) <ale Waglac) xic (Bison) 5181 Jd (e \Sslagi) (Yyparse) sl g 2y

Dt ) el and Jagats sty gaeldll Jlaall Qi Al 13 o WS Jas

[5]. L) 4l e

: Jba

JSally C+ialy adlill Jpaia oo sl Blie e (3inl (bisON) il 4
: Al

int x=10;
o sl BLE) & ey Jsatiall anl &l (e Al ppeaill B2 o aai 1Y
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Jida stial) Alealal) )yaldy dagal) &

Gilo b lealasiny (2Y))) Gile b kil cilasgl) e el oy L

o LS (*.1)d

%{

#include <iostream>

using namespace std;

#include "example.tab.h"

int yyerror (char *);

%}

%option noyywrap

%%

int  {return Tint;}

[a-zA-Z]+ {returnid;}

[0-9]+ { return Tintnum;}

[+;] { return *yytext;}
{yyerror("lex");}

%%

%{

#include <iostream>
using namespace std;
int yylex();

int yyerror (char *);
%}

%token Tint
%token Tintnum

%token id
%ostart decl
%%

decl : Tint id ‘=" Tintnum °;’

%%

void main(){yyparse();}
int yyerror (char *c)
{cout <<c;

return 1;}

Example.l

Example.y

diolee A8

(Ladh gaelsilly  Jailll Jlaall dlsye) Aapus Aall aajie ely ) duhll 028 Cangs
Cags by Lo (Flex&Bison) sac il Jadlll Jlaal) cilalge aladinly &3 ey Gsay
eld o alaeVl Ble dag i) Jualdll ety Ly o8l e IS 75 s

) Ay

clall) 8 LS Ldi Jag ) cgatiall ani ilelie cny —
Boolean - Double — Int : daseadl cillasall Llal —




et buldlae 48 o

2021 sl 17 a3l 43 sladd) Eacd) dals ilae

4% checklexicalErorrs
W getNextToken

v Lexical

W SkipSpace

ol Al —
ALK o)yl Al —
g ydlly aalalsll —
Taliall alad) Jid) Clalasl) & s G
Program programName; IF
Var If ( condition ) then : Read -
X: Data_type; One statement ; Read ( varaible );
z2,y: data_type; If ( condition ) then Readline ( varabile);
Begin Statement ; : Write -
.. If ( condition ) then Write ( Exp);
instruction One statement ; Writeline ( Exp);
. Else
End. One statement ;
: While
While ( condition ) do
Begin
One statement ;
End;
: For
For counter = vall to
val2 do
One statement ;
:(flex) 5109 aladiulyg Ligs A2l Jlaad) 468 o 45)la 1-8
P o) Ol Gty Usay Jladlll Jlad) A0S v ans
B Jalll Jladl Joead vie 4%l il ccile b dalisal
* Fields . - . e Lowon
- Jsdl Gisy gdl(Lexical) caall clish W & (g

:aalll)

ehai W mewd A sda :(SkipSpace)dllall e

alaie) (Say il Algs ) sl die o dbe Cipae gag e Cigg (.
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While(not end of file)
Switch current_char

Case space: col++;

Case tab : col+=7;

Case new_line : line++ ; col=1;

Case comment:

if (comment Iine) go to end line ;Line++ ;col=1;
else if(comment multi line) search for endof comment symbol

default: return there is character

sliandl Conlls cle bl 55lad daalsa (5)Jsall
tAaa) )l (B35 Audadlll claa gl e Cayeilly mandi 1(getToken) alal)

While (Skip space)
Switch (current_Char)
Case letter:
While(current_char is letter)
Temp=temp+ current_char
Token T_type= search(Tem);
if (Tt= NULL) return T_type;
else return T_id;
case digit:
check_intnumber();
check_doublenumber();
default:
if (current_char = ‘+°) return T_plus;
if (current_char = ‘*’) return T_multiply;

// for all symbol (+-* <> <= >=...) we discuss this

Aadlll sansll (e Jpeanll $a3)l55 (6) IS
Claa gl o3g) Ablgall Aakiiiall uleil) Cayes o) 4S5 (Flex) alaaind Jls b Ll
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Lhadl 4all Chuag Alsgas and Aally o(*)Aal) Ciag Gile b 4l
Aganl) diluse —¢ Lall) VAl JS0 dima 5yl LS o daliiiall ulatll alasin
(sl sl

%%

while (currentindex <fileContent.Length) [M]  {col +=yyleng;}
{ \n {line++; col = 1;}
switch currentcharachter
{
case'"
currentindex++;
column++;
break;
case \n":
currentindex++;
line++;
column =1;
break;
case for tab charchter and comment...
increase current index

boolean SkipSpace()
{

default: case there is charchter.... }

slaull oY) Al el Jladl) 40€ 43)ae (4)Js2n
tAuad AalS Ala (ilaall)l cilasgl dalae Jal e L
Jsia A lie il asty &b elodind o Al apeat die Agsa)l A 6 -

st Ll agm W1y Adadlll sangl) g gin agny laday 13 dualisal) L)

o g’ Adail sy JKI Al el 4SSy (flex)slal alasin) Alla 6 -
b (o csmiall aliinall ypenill Zisllaay o5k Yy Anlie el S Jla 3" A4
oo Al 2y s 5 Al 4l (flex) cale 3 dkaalll claa gl aip o it

- JsBY 5V Jad e
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for (int i =0; i < CCompiler.keyWords.Count;
i++)

{ if (Buffstr ==
((Symbol)CCompiler.keyWords[i]).symbol)
{tknTemp =
((Symbol)CCompiler.keyWords[i]).type;
break; }

else  tknTemp = token.U_ID;

%%
program {col += yyleng;
return PROGRAM}
{col +=yyleng;
return Begin}
end  {col +=yyleng;
return End;

begin

[a-zA-Z_][A-Za-z0-9_]*

{ col +=yyleng;
Return IDENT;}

fpatll Copa) s daall) Jladl) 40K 45560 (5)dsan
(A Hsayll Adilie mie Jlall Sl

public token getNextToken()
{ if (1SkipSpace())
goto test U _EOF;
switch (fileContent[currentindex++])
{ case '="
{
column++;
if(currentindex<fileContent.Length)
{
if(fileContent[currentindex+1]=="='
{ column++;
currentindex++;
tknTemp = token.U_EQUAL,;

break; }
}
tknTemp = token. U_ASSIGN;
break; }

%%
[ \t] {col +=yyleng;}
\n {line++; col=1;}

[;,():=+*/-] {col += yyleng;

return*yytext;}

== {col +=yyleng;
return EQUAL;}

Ssal) Alla il Jlaal GES 5lEe (6) s

Bl Jlae ol LS daype 4 (Flex) 3181 59 ) 1aa DA (e Laadls
OsSs S (yylex()) Aol sy agin g ST iy Gllgind 88 Jualdsy Jeaall o5
-(getNextToken) Alall Jaalls 3l5a L garan

) Capasi vie Jaally L@ 613 (o (58 aliny i Liatia) aaf aa 45laally
hu 55 s & (Flex ) alaasiuly
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(Bl Jlaall Al yad 4 sadd) dae ) flex sl alasil
Shal) 2 890 489
il Jladl al gl Hlaud) s 435l (7)dses

(Bison)s | aladialys gy oo sl Jlaall 468 o 43580 2-8

Loyl Aidlhe o dag 0sS5 1l (e 32clE IS (o ae sl Jilad e Caaati L
OsSiy lany b Al 4K (s Cag Program ZaS b of aey :lie ac )
iy cladedlly kS Ay et @l e cVaiall Al el aul
LS A (L il

asiy caall 13a (Syntax) Caiall e Juasic Lyy gaelll Jladl 3dsd xie
sebis Analyll el 3ol cNVstall el apkiu ADA (e i Jlecly
Jlaall Gl it ) (parser) Alall DA e Laelss 2all) Jdas 1y ccalagedl)
TR

&5 e galind) aul lasys (program) idS Jm e SUlL o6 (Parser) i)
cOladatl) ol 25 ey Sl e sl and

parser()

{
syntaxToken = lex.getNextToken();
if (syntaxToken != token.U_PROGRAM) // Error
syntaxToken = lex.getNextToken();
if (syntaxToken !=token.U_ID) // Error
syntaxToken = lex.getNextToken();
if (syntaxToken != token.U_SEMICOLON)// Error
syntaxToken = lex.getNextToken();
if (syntaxToken == token.U_VAR)

readBlock ofVarDeclare();
}

if (syntaxToken != token.U_BEGIN)// Error
InstructionsList=readBlockInstructions();
if (InstructionsList == null) /[ Error
syntaxToken = lex.getNextToken();
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if (syntaxToken !=token.U _EOF)  // Error
}

ol el JSEN (e Gl e s (7)JSE
e Laily asiinee. alind A ¢ Ayt dagded) Cladeil) (e degane Ll 4 Ly
JU Can)ilaglatl) o3¢] Adblgn S 4k Gy (INstruction)acd) ol aa
Syl oLy Jal e @lldg (dagdss

Instructi

TAssig TIF Twhil TFor TInput Toutpu

Slagdall Cigiaa (8)JSa)

tJsaie ge pppail) Aol Jal (e Dl

X int
. -
VarName Type

td il e C—D“A"“ 3ac 8 dlag ?.ué

Var readDec()

var = readIDs();
if (syntaxToken !=token.U_COLON)
{
/[Error
/I breakParsing
return null;
}
syntaxToken = lex.getNextToken();
type = readType();
if (type == token.U_UNKNOWN)
return null;
setType(var, type);
return var;}

Jsaie (e il (e @83 A0l (9) IS
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b alipll gty (alall edall aas (bison) 51891 alasi) xie L

%token PROGRAM IDENT Begin End BOOLT INTT |[DOUBLET
Y%start prog

%%

prog: PROGRAM IDENT Begin members End

members: /* Empty */
| members member

member: function

|global
’function: Type IDENT '(‘arg_s")' '{'Statements'}'
gglobal : Type Vars "'
étatements: [*Empty*/

| Statements STMT

(i;lobal . TypeVars';

Vars: Var
| Vars',' Var

Var:  IDENT
| IDENT '=' expression

Type: BOOLT
[INTT
[IDOUBLET

(Bison)alasiuly malindl (e @aaill 2elgd (10)JSal
Sl gy iy . el A3lgal) Cistoall (e de sana o L) ) i a6l
328 JST 380 hal) Chasd) pana Ll Aalaldl
8| LN PPERPNN

prog:PROGRAM IDENT Begin members End { $$=new Prog
($2,%4,line,col);}
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A Jan Jgae il (0 (82) ¢ 33081 (0 i) iyl R e ($8)
o @bl el dad Jead malipd) alic haaill e ($4) saclill B )
ac )
52 Al el i o) 58 (i) Cam 832l ey ) el Aalall 26l G
Left : M1 M2...Mn
$  $1$2...%n

I 7
£ o £
i Ji
public public public public
( IEicestatement... ¥ | " WhileStatement... ¥ | AssignNode HstatementNode
s . ciam s
b Sratemant . + Srmtamant’ tase + Srmamant . R — teze

Call ol e Cagioall e e (11) S

calee 40 o oa)lad lead dhasy g;m KH;J\QSA dic[gﬂ\gﬂaaﬁ o agand) Ala
.(Reduce\Reduce) )l 5 (Shift\Reduce) ()il (e e st s
Ak il dagledlly Aaldl) sac W) Lual cul 1)
stmt: expr ;'
| Type expr ;'
[IF "(' expr ')' stmt
| IF '(' expr ')' stmt ELSE stmt

Aadaill ac Bl (38150 Ll o i JS uaSall A 4 (S (Else) 4l 58 e
Al saclall JUSY aold Jio dllia (f ix €lse gy K15 dapmaa Ay Aokl
sty Ja(shif\Reduce) ()l et Glcajlaill (o Al oda Aok i) Aaddaill
dal)) 2ty aghyg Jaal) se i 8 by o Ada i) dadaill 3GV 50 ) Joasy Jladl)
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Ll

asii of e oieli @l o e (Reduce\Reduce) (uajlas dla b Ll
gl s (8 Lagae il Alasy

dalae DA e cliajlaill o328 Jie Jal aaiae s (Bison)dl dpeal La aas

[12] o paill and & 4dypa5 2y (53) LN
%prec IF_PREC
%%
e e
| Type expr ;'
[IF'( expr ')’ stmt %prec IF_PREC
| IF'( expr )’ stmt ELSE stmt

b ORI cmsarll 13 Ly (S LS ae gl 3 kil sale LAl Ly
VA o3 Jio gy Jad pdise dllin ()6 1 Aol dae ) Al

ool s Lyl (Bison) s o (Debuger) Juis anla) el ) Capcas
Blanall ae ol Al (385 Lled Led o 58y ) (Shift ~Reduce) cillac

L@
Reduc1ng stack by rule 2 {line 26>:
—> £% = nterm PROG (O

1o O
»: popping nterm PROG (O

Stack now @

iCleanup: discarding lookahead token ’=* (3

Stack nou

(debugger) 4dla i (Bison) Juais (12) Jsal
@aelsill Jlaall dgadl daapll Jla b 4l ax Ajlaallyy A5l cjell ALyl
aasinly Loae s 4alll Capag Cale Hadinl ve Ly b (860) coli Lo 2 lia)
8yl ¢ Ly bzl die g Jadd acgdl) ES) e 190 o)liy e Liaial (bison) 1Y)
e LpE b 489 s ) ) se s sacld JS3 Jiad) Gosl) b

75



5351 5l g (Jall) Jlaal) )4l ga aladily o el £l

Lhlll sl aif plun el by Gy eUadl) aaad Algen Al
el S 4 (mse Gigan il 4l agag Glanag

gl Jladll A 5l 4 eadl Asedl| bisonshal alasil

bl e 890 489

el Jlad) algl jhuyl sae 45l (8)Jsas
rlayiially clalitiuy) -9
O ) Gl g lhag e L Al aagidl adg il duhy DA e
sl Apsall Aaayll e osl Lpaclsally Aadlll cOUadll el Clalse aladid
el Jlaall BUS 3 558 Dig e Lol Cpmaynall Clel U8 ey ililal)
Akl sang gl Jla 8 deasd o oS Al Dpmapadl Jualdill 3 Jaall 50
Akl & Juan gaclslly JLalll Jladd) alg el dpdla of Laag ade el
o Sblually dalyll Gliblall ge tamy Byme Ak juael 43l Cauag
ool Cand) 1aa lie) ey WS L hadl s gae sl & dsaills dadiiiall yuledl)
At Ay AR 6V amie ol Jlaall 138 & fiald) e lud Al colul)l
. Glaayidll ?ltc Jsaal
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Human Activity Recognition and Fall
Detection Using Inertia Sensors of
Mobile Phone

Abstract

Inertial sensors (accelerometers, gyroscopes) became
important components included in approximately all smart phones,
and used in many applications. In this work, a dataset has been
recorded from an accelerometer and a gyroscope of a smart phone
carried by 10 volunteers while executing 7 actions, 6 normal daily
actions beside of simulation of fall. Volunteers have executed every
action many times. An intelligent system for human action
recognition was designed, trained and tested using recorded data.
The recognition system depended on a mechanism to nullify the
effect of change in smartphone orientation while it is carried, and in
feature extraction it depended on statistical features, and for
classification it used a modified multi class SVM of type (1 VS all).
A 92.52% classification accuracy was accomplished, and Wilcoxon
signed rank test showed that the proposed classifier significantly
outperforms KNN and traditional multiclass SVM at significance
level of 0.05.

Keywords: Machine learning, Support vector machine, SVM, Genetic algorithm, GA,
Inertia sensors, Human activity recognition, HAR, Smart phone.
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Performance Analysis of Software
Defined Networks Controllers: POX and
Opendaylight

Abstract
In this research we have dealt with a new and modern type of networks,
namely, Software Defined Networks, which were created to overcome the
negatives and challenges faced by the existing traditional networks by separating
network intelligence from switching devices and placing it on external controllers,
and this provides a simpler environment for programming, network management
and greater software freedom To determine network behavior. There are currently
many controller applications available, in this paper we compared the performance
of two open source controllers which are POX and Opendaylight using mininet
emulator and D-ITG tool in terms of average flow delay and throughput and which
of the two controllers was more stable with increased load through Measurement
of the jitter parameter in a number of basic network architectures to determine

which controller has the best behavior.

KEYWORDS: SDN, POX, Opendaylight, mininet, D-ITG.
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e1al aniiy Ay ogiald) 6 [7] 43,5 85 cbench slaly heprobe e
¢ua (e (onons,ruy,floodlight,opendaylight) a5 ~Saill Glaag (e 22
o o) 5 [8] Caadl s cbench s1aY) alasiuly Laliyly Llaiuy) )
Eua e (0ONOs,libfluid,ruy,pox,opendaylight)aSas cilasy (eed ¢l
& ping s ipref sl alasiuly (Round Trip Time) RTTlausias daalusy!
& [9] 3 Ll mininet  Slae b Lii Jladl) JSel) aladiuly LAY o)y
5 POX A3jlae & [3] Ay SSadll Glaag eode G dph )i e
Slae dauls lagliy) & 3Slaa as 4 opendaylight 5 floodlight
L0yl RTThaugies ipref al alasiul udp s topidalsl ¢us (e mininet
el alatinly chliY) el & ping el e @il e La )
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e 08 e [10] Adiadl )5l i3Sy - padindd) U a 2ma S5 gl
Jilai Gyl e olY) 4laay 15alis floodlight 5 pox Leas sSaill chlasg
@l Glaill (mpe aladiul ol DA e lples 8l daliy)
Al b e 2ae 8 elldg (ping eV aladinly RTT (ilas 5 WS (RTT
&) ALyl tree  linear 4 single a5 mininet & dicadll Al

cpddiuall Ji (e 33034 Laglgagha

o) Julas .6

5 POX aSaill Jaay eldl Jilaty Leld s A5l Gl e Way e L
Lssia a5 A%l elal e siisall 40U Jalsall Cua e Opendaylight
311 aladinly jitter 5 a3 0 Jaes Jangiey bl Jaes Jaugiey 8 s
Gl 0 e 2 8 Juadl) oY) @) Sl saay yadl D-ITG
tree j linear s single as mininet i dicad) Lyl

:(Traffic) j5 ) 1155 1-6

oo Aluye UDP iass sl D-ITG sla¥) aladinly Lid clylgayl JS &
JsY) 3 e salsall sl 2ae (56 Cumn alill Cipaall L sV Capadl
ey 2000 4al J$ S @8 e salsd) o550 22e 5 da), 1000 48l JS
algisae of Ll (AualydV) degll) eyl 512 (e dilse G35 ol 8 40y, OS
JS 2aw salely L (305 JS Jal ey o (Aaal i) dadll) Ol 10 G ol
d A Gelid)l e pll lead) hasgid) BT S Gle geed laal
diaadl Gyl Jo badgy Ll Al dand) clile Jidaty lgdde Jaall
: D=ITG 3 aladiuly
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Gl o)) paeal palil deid Juals e sl sag rganll Al laugie]
Cdgy JLEY) Gy on @A s dayy JU bl dase o dabiual
el 23gd Ly

Average Delay=} (rxTime - txTime) / Number of received packets

(1)

o Aol Ay die Apeal JEY) COlelaall o iy daleall 138 of alas LS
O zeabuall dgand ojslan die Lol (ASual) Allad ol WIS pualill 8 LalSs (Ao
Allad e Ledeas Gl
24l JS Labiadd) 230 Jane Jawssies dls JS Aalivsall Wl Jans Jassgia—2
el S LS ST Al S Aabiall bl 38 il LS adf Al LS
Al Jeadl @l e
e ol e 5l g 30al o1 e b gl Ayl Jalsall (e jitter =3
ot oSl s e U i) Jalaall 138 Lasly Liad GlIN cAllad 4ipykay Jaal
Lpallh Jobaall 138 Clusy D-ITG sl oy L deall 3ol ae Uls il
Al

Source Destination

S,

s, s‘ . D; = (R, ~S$)~ (R =S;.1)

S, R D: =(Rf‘Rf-:)_{sf—3:-:}
\ ) ‘,'E]DII

\ R; AvgJ:fter:—‘-——

‘\—. n

\-Ri

[11] jitter Glua dapa (1) JS3

Sy
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rxTime () ll Juyy) <) txTime e il Je Ri 5 Si@élgy Sua
(Al JLEiay) )

:Js¥) JLaaY) 2-6
Josia aals Jase o calln g single Laglssh HLaaY) 1a & Leadi)
& baslsighall 038 aranal & L aSadll Saa50 0y Jasall Jualyy 322e Cldcaay
t AUl Y DA e mininet Slae aladiul clinae 9
Sudo mn —-topo single,9 ——

controller=remote,ip=controller_ip,port=controller_port

5 «opendaylight i pox aSaill sasy lsizy controller_ip Jlagiul s

& oSl clang o Wle cagle cuanill 2 o) disd) L8y controller_port
mininet Slae cuat 5 Al vm ge ddbide VM e aa g GHLAY) aea
agall il e lagledin) S POX aSadll Basg ae HLEAY) 2d0 die g L lgle
Jaas il forwarding.12_learning sassll aladiul liad dua (2) J3)
sl (2) K& (s ¢ 12 learning switch & s yati openflow Yo
sy Jasay oS3l 3aa g Jla)

@ ® () mayssaa@mayssaa: ~/pox

mayssaa@mayssaa:~$ cd pox
mayssaa@mayssaa:~/pox$ ./pox.py forwarding.12 learning openflow.of 81 --port=6633
POX 0.3.0 (dart) / Copyright 2011-2014 James McCauley, et al.

INFO:core:POX 6.3.0 (dart) is up.
INFO:openflow.of 01:[00-00-00-00-00-01 2] connected

POX aSaill 2 g eleind (2) JSal
pAAIue dgaly et Jlly opendaylight ~Saill saag aa LAY 285 die
Olsie Jiaa) Gpla oo single Lastsigh 4y ) oSy cugll ) satiue dgasu)
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Lo 1385 cugll miaia e hitp://${ODL_IP}:8181 /index.html Jtll URL

host:82:43:22:4b:63:74
host:ce:10:f0:%0:98: b8
host:52772:b0:17:9e: b3

host:96:04: Ca:3e:7 1:67——__ i ] i
1 = hest:£2:1b:04:0a:40:46

host:86:01a9:45:73:1c¢

host:52:9d:ec:fa: 74:8e

host:a6:18:05:cb: '1'1:7*{05-[:0!! fe:b5:2¢:d5:79

-4 sl Opendaylight dealy 2 405l Laglsyghall (3)Jsl)
Sl dans 1-6 3jaall ¢ alSa I8 ol calile Jilasg trafficd) ad sy
sl peital)

Average delay

Test Single_pox | Single pox | Single ODL | Single_ ODL
ests

_1000 _2000 _1000 _2000
Avg

0.000106 0.00013 0.000085 | 0.0000864
delay(s)

.Single Laslgshl 5alill Jaugia ad (1) Jsaal)

p A Ll bl Vansy il dasgie o o sl JS0 (35al) agil

109



Opendaylight s POX Ly 48yl cilSedd) asad cilang slaf Jalas

Avg delay(s)

W Single_pox_1000 M Single_pox_2000 M Single_ODL_1000 @Single_ODL_2000

0.000106

Single_pox_1000

0.00013

Single_pox_2000

Single_ODL_1000

0.000085

.Single Lagsshl jalil lagia (4) JSal
aSaill 3ang ae el oo single Laglssh 8 pall) lasgie af of LS
.opendaylight aSaall saa g ae Juail laglal o5  illys pox

0.0000864

Single_ODL_2000

Average jitter =

Test Single_pox | Single pox | Single ODL | Single_ODL
ests

_1000 _2000 _1000 _2000
Avg jitter(s) | 0.0000236 | 0.0000336 | 0.0000138 | 0.0000218

.single La gl jitter avgia ad (2) Jsaal)

p 5Ll Jalad ) Uiaws Jitter Jansgia wd (sl IS5 (358 agil
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Avg jitter(s)

W Single_pox_1000 M Single_pox_2000 M Single_ODL_1000 @Single_ODL_2000

0.0000336
0.0000236

Single_pox_1000

0.0000218

Single_ODL_2000

0.0000138

Single_pox_2000  Single_ODL_1000

.Single La s skl jitter laugia (5) J)
aSaill sang ae JE )l 5l Al et OIS 305 T dal (e Laadls
O B Jaall 5ol Aab e @l Wl L )35 copendaylight
o Jitter ad & Gyl S G Jeall 2L «e Bl €T opendaylight
On Jitter ad 3 5 e i 0.000008 s opendaylight ae ¢yl
.0.00001 a5 pOX xa (pdxil)

Average packet rate , Average bitrate =

Tests Single_pox_ | Single_pox_ | Single_ ODL | Single_ODL
1000 2000 _1000 _2000
Avg 2420.7422 | 4106.4293 | 2641.8014 | 4163.3369
bitrate(kb/s) 57 94 64 37
.single L glssglal ) Jars davigia ad (3) Jsaal)
Single_pox | Single_pox | Single_ODL | Single_ODL
Tests
_1000 _2000 _1000 _2000
Avg pkt 591.00152 | 1002.5462 | 644.97105 | 1016.4396
rate(pkt/s) 8 39 9 82

single Lisslssshal o) Jaxe Lassia o (4) dyasl
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A Alad) et ol Vi) sl praia sl (S (35al) agil

Avg bitrate(kbit/s)
W Single_pox_1000 ™ Single_pox_2000 M Single_ODL_1000 ™ Single_ODL_2000

4106.429394 4163.336937

2420.742257 I 2641.801464 I

Single_pox_1000 Single_pox_2000 Single_ODL_1000 Single_ODL_2000
.Single Liagdg gl bl s Jassia (6) J)
Avg packet rate(pkt/s)

M Single_pox_1000 ® Single_pox_2000 M Single_ODL_1000 m Single_ODL_2000

1002.546239 1016.439682

591.001528 644.971059

Single_pox_1000 Single_pox_2000 Single_ODL_1000 Single_ODL_2000

.Single Laslgglal 2 Jaxe Jasgia (7) S
Sl opendaylight aSaill sas s ae 43l JS dabivsall Ll 3aS () Jaadl

.pox o LG_\.A

:AG ,LEaY) 3-6

S Linslgashall 038 pa cLinear sl gl ol HLAAY) 138 & Liasiinl
Y el paeng cciume ) Jue JS dealy AN 8 cV ) dae sl
i st o5 Sl 5ny 1 s Uyl Ly AL
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alatinly linae 9 a5 ) ool 1385 <V 9 pe Liaslsshall
: A Y1 PlA (e mininet Slas

Sudo mn —-topo linear,9 ——

controller=remote,ip=controller_ip,port=controller_port

, «opendaylight i pox aSaill as g (lsiay controller_ip Jlagiul ae

aag e LAY 20 Mg agle Cuaiill o3y (gl dil) o35 controller_port
sany Jluai) JaaMg (8) JSEN 8 asagall saill Lo lasletind &) POX aSail
LY 9 G aSaal)

mayssaa@mayssaa:~/pox$ ./pox.py forwarding.l12_learning openflow.of_81 --port=6633
POX 0.3.0 (dart) / Copyright 2011-2014 James McCauley, et al.

INFO:core:POX 0.3.0 (dart) is up.

INFO:openflow. :[00-00-00-00-00-02 connected

INFO:openflow. :[00-00-00-00-00-09 connected

INFO:openflow. :[00-00-00-080-00-01 connected

INFO:openflow. :[00-00-00-00-00-06 connected
INFO:openflow. :[00-00- 80-83 4] connected
INFO:openflow. :[00-00- -00-08 connected
INFO:openflow. :[e0-00- -00-07 connected
INFO:openflow. :[e0-00- -88-84 9] connected
INFO:openflow. :[e0-00- -80-85 18] connected

POX aSaill 5an5 ¢l i (8) J<al)
Laglgngh 45, (Say Opendaylight oSasll sasg ae HLEAY) 245 e
(9) Ja 8 LS ) mbiaia e Linear
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-4 )l Opendaylight dealy 3 dadll Laglsighall (9) Jal)
e Jaani 1-6 3yaal ¢ 81K JSi Jaul) calale Jalasig trafficd) adgi
raalal) petal)

Average delay =

Test Single_pox | Single_pox | Single_ODL | Single_ODL
ests

_1000 _2000 _1000 _2000
Avg

0.03136 0.3339592 | 0.0001894 | 0.0002208
delay(s)

Linear Laglgshl yalill laugie ad (5) Jsaal

) lal) Talad ) Viawsy il Jassgia o s gl JS50 (380 pgdl
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Avg delay(s)

W Single_pox_1000 M Single_pox_2000 mSingle_ODL_1000 m Single_ODL_2000

0.03136
]

Single_pox_1000

0.3339592

Single_pox_2000

0.0001894

Single_ODL_1000

Linear Laglsshl jabll luge (10) Jga
bang oo LIS el o linear Laglsigh 8 il hugie a8 o Jaadl
.opendaylight Saill saay e 58S Juadl LSl 05 by POX sl
Liaslsish (8 5ol o oo Laslsashall o3 3 bl lavsie o )8 L 13,
e o) e Ayl gie 5 dghaall Laglsoghall 3 ol of aas single
Joai in ) iy Ayl plias Jllys ST Al Laglgshall 8 <Vl
zlad ol Ll Liaglgsshall b ey Jase e ST e Wy pe s Cangll )
waagdl A dial s add aady Jase yie el (g Al

0.0002208

Single_ODL_2000

Average jitter =

Test Single_pox | Single pox | Single ODL | Single ODL
ests

_1000 _2000 _1000 _2000
Avg jitter(s) | 0.0599318 | 0.6272492 | 0.0001405 | 0.0001578

.Linear Laslsshl jitter Jaugia a8 (6) Jsaall

p A Ll alad ) V) jitter Javgia ad o gl (S8 (@il agdl
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Avg jitter(s)

W Single_pox_1000 M Single_pox_2000 mSingle_ODL_1000 m Single_ODL_2000

0.6272492

0.0599318
|

Single_pox_1000

Single_pox_2000

0.0001405

Single_ODL_1000

Linear La sl jitter lausia (11) Jal
sany ae LA J Al Al Al o Giball S 385 T Jal e Baadl
OF Badl daall 50l Al e ailll Wyl L I35 copendaylight .Sal
on o jitter a8 8 3l S Gua Jeall 32L) ae BlE ST opendaylight
jitter a8 & 3l e 5 i 0.0000173 s» opendaylight s ¢yl
- 0.5673174 a5 POX pa (il (p

0.0001578

Single_ODL_2000

Average packet rate ; Average bitrate =

Tests Single _pox | Single pox | Single ODL | Single ODL
_1000 _2000 _1000 _2000
Avg 2723.8190 | 4946.1335 | 2860.7389 | 6019.6423
bitrate(kb/s) 69 93 11 21

Linear Laslsishl bl Jaxs avigia o (7) Jsaall
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Tests Single pox | Single pox | Single ODL | Single ODL
_1000 _2000 _1000 _2000
Avg pkt 664.99489 | 1207.5521 | 698.42258 | 1469.6725
rate(pkt/s) 02 47 56 64

Linear Laslsshl o550 Jiae Laussia o (8) Jssall

A Ald) lalad el Viansy sl (g gradasl (S (35l agdl

Avg bitrate(kbit/s)

W Single_pox_1000 m Single_pox_2000 mSingle_ODL_1000 m Single_ODL_2000

4946.133593

2723.819069

Single_pox_1000

Single_pox_2000

2860.738911

Single_ODL_1000

6019.642321

Single_ODL_2000

Linear Laslggal calid) Jase Jansia (12) JSil)

Avg packet rate(pkt/s)

W Single_pox_1000 m Single_pox_2000 mSingle_ODL_1000 m Single_ODL_2000

1207.552147

664.9948902

Single_pox_1000

Single_pox_2000

698.4225856
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Single_ODL_1000

1469.672564

Single_ODL_2000

Linear Laslgighl a0 Jare Jausgia (13) Jsill
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Sl opendaylight aSail sas s ae 4yili JS dabivsall lilll daS G Jaadls
g Linslsshall o3 3 3l S Aabinal) L) £0aS 1lE Le 1315 .POX pe lie
Laglgushall & adl) of axi single Laglpgla 8 4l JS dabial) i) 4

Laglpshall & eVl o Jaall s e L3,dll 8 Lgia ST didasl
Jghall

-

LAY LAY 4-6

e Lnslyashall 38 aa ctre@ Gyl Laslpsshall LESY) 138 3 Liasdiad
e\dﬁu\,\ \7\;)5).1}1:3\ PRV e..}A.a..a:! o Li);':' J<ea Lg Glivaally Yl Juas
;A a1 Pla (e mininet Slas

Sudo mn ——topo tree,depth=2,fanout=3 —

controller=remote,ip=controller_ip,port=controller_port

N5l D g Yl o st (Bams Lnslsash o Lal (U (535 Y1 138
i) ae clinae 9 5 Ve 4 (gl ISl ellinn (of aie (<
, «opendaylight il pox ASaill 3asg ()lsiey cONtroller_ip
3aag ae LAY 2 ey Lagle Cuanill Sy 3) Ml A8 controller_port
Juail s 5 (14) JSa L asasall saill e lagle Sinl &) POX HSail
Ve 4 G oSanl o

mayssaa@nayssaa:~/pox$ ./pox.py forwarding.12_learning openflow.of 01 --port=6633

POX 0.3.0 (dart) / Copyright 2011-2014 James McCauley, et al.
INFO:core:POX 6.3.0 (dart) is up.

INFO:openflow.of 01:[00-00-00-00-60-81 2] connected
INFO:openflow.of _01:[00-00-00-00-00-82 4] connected
INFO:openflow.of 01:[00-00-080-80-80-83 3] connected
INFO:openflow.of 01:[00-00-00-00-80-84 5] connected

POX aSaill 5ang slesind (14)JS)
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tree Liaslsish 43, (Sar Opendaylight aSaill sasy ae JLEAY) i tic
.(15) d&nﬂ\ ‘.53 LS g_\_uj\ cé At sz‘-_

host: 2e: B7Eh6:d 066 -6

host:06: Bd:b7:. 7o 46

host:Be:27:50: 7c:68:03

host:2e:80:0c: 1 b:0c:BF

host: aa:db: Ba:fc:hB: 60

host:36:a3: db:BB:3e:b2

host: ae:0d:1e:57:6fbb

-4 pu)ll Opendaylight deals 3 458l Lad ol (15) Jal
e Jaani 1-6 3yaall ¢ 81K J<5 Jaud) calile Jalasi trafficd) adgu
raglal) bl

Average delay =

Test Single_pox | Single_pox | Single_ODL | Single_ODL
ests

_1000 _2000 _1000 _2000
Avg

0.0010556 | 0.002331 0.000184 0.000186
delay(s)

Tree Laglgshl yalll lagic ad (9) Jsaall

) lal) Talad ) Viawsy il Jassgia o s gl JS50 (380 pgdl
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Avg delay(s)

W Single_pox_1000 M Single_pox_2000 mSingle_ODL_1000 m Single_ODL_2000
0.002331

0.0010556

. 0.000184 0.000186
| |

Single_pox_1000 Single_pox_2000 Single_ODL_1000 Single_ODL_2000
Tree Laslgshl yalil buge (16) Jgal

aSaill 3ang ae LIS el o Tree Laglsigh 3 il hugie a8 o a3l

L 135 .opendaylight Saill 53a5 aa Juadl Al o1l 58y Ml s pox

linear Laslssh & palll af co Lagdsoshall o2 8 5alill Jasgic o8 L)

Nl sae o ey Lladl) b Leie i A0l Laglgshll b adl) of o

cciagll ) Joail JB iy Ayl gz s Juillys S8 dpyanil) Linslgashal)

Average jitter =

Single _pox | Single pox | Single ODL | Single ODL
_1000 _2000 _1000 _2000

Tests

Avg jitter(s) | 0.0016458 | 0.0041434 | 0.0000406 | 0.000084

Tree Laslghl jitter augic ad (10) Jsaall

t A Ald) Taladall Law) fitter davgie ad m aal JS3 (30 agdl
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Avg jitter(s)

W Single_pox_1000 M Single_pox_2000 mSingle_ODL_1000 m Single_ODL_2000

0.0016458

Single_pox_1000

0.0041434

Single_pox_2000

0.0000406

Single_ODL_1000

Tree Laslg skl jitter hausia (17) Jal
sany ae LA J Al Al Al o Giball S 385 T Jal e Baadl
OF Badl daall 50l Al e ailll Wyl L I35 copendaylight .Sal
o Jitter o 3 Gl S Gua Jeall saly ae Gl ST opendaylight
jitter a8 & 3l e 5 i 0.0000434 s» opendaylight s (il
- 0.0024976 a5 POX aa pasill G

0.000084

Single_ODL_2000

Average packet rate ; Average bitrate =

Tests Single _pox | Single pox | Single ODL | Single ODL
_1000 _2000 _1000 _2000
Avg 2414.1809 | 4142.0685 | 2741.6022 | 5434.6089
bitrate(kb/s) 77 97 42 19

Tree Lasisishl i) Jaee Jasgia ad (11) Jsaall
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Tests Single pox | Single pox | Single ODL | Single ODL
_1000 _2000 _1000 _2000
Avg pkt 589.39965 | 1011.2472 | 669.33648 | 1326.8088
rate(pkt/s) 28 16 48 18

Tree Lagsshl o5l Jane haugia o (12) Jsaal)

A Ald) lalad el Viansy sl (g gradasl (S (35l agdl

Avg bitrate(kbit/s)

W Single_pox_1000 m Single_pox_2000 mSingle_ODL_1000 m Single_ODL_2000

5434.608919
4142.068597

Single_pox_2000

2414.180977 2741.602242

Single_pox_1000

Single_ODL_1000 Single_ODL_2000

Tree Lasioghal il Jase Jansia (18) Jgal)

Avg packet rate(pkt/s)
W Single_pox_1000 M Single_pox_2000 M Single_ODL_1000 m Single_ODL_2000

1326.808818
1011.247216

589.3996528 669.3364848

Single_pox_1000 Single_pox_2000 Single_ODL_1000 Single_ODL_2000

Tree Lasisishl o3l Jaxa Javsia (19) Jall
Sl opendaylight aSail sas s ae 4yl JS dabivsall libll 3aS G Jaadls
e Lnslsaglall oda 8 Al < Aabieall chlilll 2aS Uyl La 135 .POX 2 Lgia
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8 aill of ass Linear Laslpsha b 4l JS Al bl 408
ST eV o daal) a)s e dypadll 8 Lgie ST Adadl) Lngl gLl
Aghall Laslgshall &

) gadla 7

s opendaylight oSaill sasg of witios lggle Jguanll 2 Sl itiall G
Saill Basg aladin) died (POX ASaill bas gy A3ylia ASuil Juzadf 21

Jaall 32L) e ilalats e daluly Ji 54k Jle Ulas opendaylight
opendaylight aSaill saay of Ly L&y (pOX aSaill sany (pa Jaadl 4dy 5k
Laslosh &) S LeBIA o upsl) () Baiine dae sy padiions dgaly S
Gl e ST Alsgns 355 POX Sl Bang o () BLEY) qamy ¢S5 (S0
Lyohais LgilisSe agds el
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Improving Viola-Jones algorithm'’s
performance in face detection for digital
Images and videos

Abstract

In this research, we present a reference study for the most important
face detection algorithms in digital images and digital videos, which is
Viola-Jones algorithm, and then we proposed an improvement to the
algorithm which is increasing the speed of the algorithm’s
implementation by adding a skin detection process to the peripheral
area of the studied image or the studied frame of video, and then
applying Viola-Jones algorithm to the image while neglecting the
peripheral area if it is not containing skin. We tested the algorithm on

several images and videos before and after the optimization.

Key words: face detection, Viola—Jones algorithm, Haar features,

AdaBoost algorithm, skin detection.
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