ASHIS el dpsdiglh o slall Al
Ala slaall 5 400 yeSl

26 222l . 43 aladll
a 2021 - » 1442




qubdl) hald) Lo | g 3y
Gl daalay Gy
Uaall g Jgipesall pal)

il ) PRUPINFIURIIN

Condl el Alsa €0 8500




letle 8 cpe U (s ) daadall gl i ) Aladll Cangs
t A lsilly Juaty)
Gl daaly Adaa upad usd
(77) @ - 02~ &Sl S . o) daala . aen . 4 gu
++ 963 31 2138071 : (us [/ il .

www.albaath-univ.edu.sy : i) adga.

magazine@ albaath-univ.edu.sy : (g ASM) &l .
ISSN: 1022-467X

@l cpad) il Jala oJ 100 taalsll aael) dag
@ssd) el Sl zls LSyl 1950 25
aseall (a0 J 1000 ¢ (sginad) G2y dad
OUally Ayl L) o Liacy o-Jd 500
@l el Lkl 7l LSl 1950 250
odlel sl (lsiad) ) sl 3 @y dalall ldll) 4
St Cingar 2eY) YAl DRl A e sthaal) Jliall Juss
) Aaals auly
Aa e ST AT 1Y %50 A il




sdggllaal) 354
CD / word + (Aaslall / 4080 / caalill ad (50 Candl (e dfys 3ui 2 @
Alad) by pS Gaun Busie Cinill (e
Opalee Ll gl + ale Giny ailla @
e clads il Gald) S 13 o
Al gay Copliall HgSAN (e QUS + yiivale [ o)Al Jiatt JIE (3] o
Aladl 8 Ll e
i A g Gald) S 1Y e
saldic) o Z8lpalls and 8 5l aadl Slasl gl Gulaall OE 3]
) G
b o) daaly )R (e L2l Al puae Galdl G811 o
lee Gy o5 Ayl Aiglly pme 4 Cafis 4lS Balae (ga GBS lias) Can
AR s
p 4l gl B lpdae Galdl S 1Y) e
oy e adly abea iy Lay ¢ Gl eha) ley 5 OlSe 4 2aay QS 3]
calee
Loy Auaniglly bl aghall) el Laailly AY) gadl) o Ead) i oy -
:(Asalaily
(omadld) 4l 8 dalite Gl ) (5 5 pe padle. . ) (lsie

iadie -]
Gl o -2

Gadll Bylag dlse -3
. l.g_m :JL.\.A) G_‘lt\.ﬂ‘ _4
» Gluagilly alatiway =5



- L) —alaiy) — Y ) cblst Aty Y sadl) o G i Aty -
P(Alay) astal) apang dfaagal) Al — dalyadl) — (5 ghal)
(omadlall Al 3 Aalise LK) 3 5 pe gadle.. ) Glie -

Aadie L]

RVERREN LN FLIA 1 )
a5 canll Galaal L3
g g Gl luap 4
AdhaY) ailiyys g Gl Glallaias W5
AL Gl 5 gl Uyl .6
el 5 Cndl mgia 7

Jilaily 2280a)) 5 Gl = .8
adl sl L9

aag o) Eaaall Gl i 10
abally soladl il 11

f el e il delda o A5V clilaeY) aldie) iy =7

.B5 25%17.5 sl ks i

o 2.5 L 2.5 Cpa — 2.54 Jid —2.54 el rdaiall Gl o

1.8 dsdall Juii / 1.6 dadall Ly -~

20 _ské Monotype Koufi. olgiall tanlds haall ¢ 8 —&
Simplified Arabic due &l (ysliall . sale 13 L Simplified Arabic (aill 4,U<.
coape 13 s

el 2 o ¥ Gl 8 A padl Jolanlls el uld 05S ol slebe i 2

52 Yy Jagras Cand) ol L) e Dl 25 Ll by indl o) pae Jla 3 -8
dala ) sl
i AT e T b opi pae o lhein Jay Alad) b il ey f i 9
(] Aae (g1 8oy pre Ciny Caadl Aaals Alae & pall i) Jod Jla

sl b Lan ) clesinsall 33l e i L s5ine ge Jgpae g L2l —10



alasind Jaiy dadeall a8 25 1] JU IS8 e gaill (o galyll ciSi —11
el a3y () @il ey Cum WORD 355 olai 8 4y Jandl (5 SN iagtl
bl Al 3y
t AN 3y (Anlagll Casal) 45Ky A3l aalal) asas QiiSs
tlial aagal) Gls 13T
Liajins Lgaiiy . il di. Alald 4aii 2V e J5¥) Cipall . 5508l CapaV L 35S0

Al ) dagdall . Alals lgagiiy il )y, Ak angiiy Lad 4ind wungyy QLS Gy (- )
A Lty QUSH Cilaiin 2 . Alals Lgaitis Ll aly. (4G,
relld e Qe Jb Leds

-MAVRODEANUS, R1986— Flame Spectroscopy. Willy, New York,

373p.
ialy) ARUY Ao (B Dpdida Uiay gaall S 13 . o

4al gy Alaall ol (Alald 4y Gl Glsie Caliay Sl A anlly A5SH 2ey.
Lalal) claiiall Hl) . Alals oy ((Ajide 4US ) 2aally aladl) . Alals 4xiiy lad
Aladl) G Gl
relly e b

BUSSE,E 1980 Organic Brain Diseases Clinical Psychiatry News |,
Vol. 4. 20 - 60

3 Ay GBI ) Adieat cund Aoad) Al Dy sudie ) i el QS 13 g
L8t

(In Arabic galyall ) :duall aalall Ll B iy (@ 9 1) a5idly




G| deals Ao 4 il ppuy

Gy J8 08 Ayyge Bl Bl g de Gad (20000) &5 auy ady .1
M\&Mhﬂa@gﬁmmj&ahdﬁ
JS&LJ‘WMM\‘JMUAJ(SOOOO))&@MJQAJ 2
GJ\AC).AQ,-,\:\AQ-“E‘;SQ)A; JYJJ&A(ZOO)ﬂJeMJéJ .3
- gl ad) phail)
e Liblga ans; 2y B YT A . (3000) idse g .4
Lol 818 e )



daial Gaall) and Gl and
- O LA A gl el sa #haf Jalas

28-11 T3~ RF Ay Al i)y S B 3 sanl

Jiledll Jilg o

;\Jﬁw‘a_d_i h,#t,@u\hwwfmba
64-29 2l xe Jlai a3 Talise o ey )t daSadl)
s gl olaaa plil) 8 Ao jial) i) gy g ghat

-65 Cymd Olt-d:d .p u.m.uaﬂ\ JmUs Badxiia

148-91 S day S 0 doaal) gla) o ) gall daglia sl

@ all







10



T9A I 2021 ple 26 2l 43 Alaall  Cad) daaly Ay

S A58 i) S
Zo 5 fomiigal )
Ce| deala «Auilyyg<lly LSuilSual) duutigl 4ulS

cusdfgally Y] Al Lidit acid

pals g i) ey Al G e Jeealdi 338l Sy JLa) 1aa b

Sganl) (re AN cilaey leall o) Lageall (e LA il ylsa sl deadlock-free
Odd Even a5l oyl amgil) o ~aind) anngill 3 XY daa)lsa »
Vsl ol layslea (sl zases e LSLEN sl 4agil) <ld) Routing
1455 .ay) Negative First Y5 Lally North Last 14§ Jlesll (West first
Sl 53 4S5 aag @) DYXY 5 (ohsl) gisa olo oL ang @l Lisa
Jleal Gadat LA e Adlaall gyl 38 5a Talail 8 agilal £55lia anys (g y00a]
LS . el A8Ua @Dl b L el Juzdl 505 DyXY o o 4S80 dabide
LS L all gl el G ool il (5355 sl Jlal 40158 )

Al alasi) 8 5SSV XY A lsa o

{alide cilals

11




T

Sla) Al g pdd) e A 3 gaadl (e AIA) A 631 el i el Julas

Performance Analysis of deadlock-free 2D-
NoC routing algorithms

Eng. Aziz Jarrouj
Faculty of Mechanical and Electrical Engineering, Albaath University

Department of Auto control and Computers

Abstract:

In this article, we discussed detail of some algorithms whitch
have the common characteristics that they are deadlock-free in
nature. The deadlock-free algorithms are XY (a deterministic DOR
routing), Odd Even Routing (Turn model based adaptive routing),
West first, North Last, Negative First (Turn model based partially
adaptive routing) and DyXY (minimal adaptive routing). After
comparing their performances in different traffic pattern by applying
different loads on network, we found that DyXY has the best
performance but it consumes higher power. And North Last has the
best performance among partially adaptive algorithms. And we
found that XY has the best power efficient.

Keywords:
Networks on the chip, routing algorithm, deadlock free.
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At different twist degrees
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Abstract
The properties of the ring yarns are different from the properties
of the compact yarns, so we have compared in this research
between the ring yarns and compact yarns.
In this research, the following specifications were studied:
Uniformity, Thin Places, Thick Places, Neps Percentage,
Hairiness, Tenacity and the Elongation.
The research appeared that when we increased the twist number
of the yarn, the Neps Percentage, Uniformity and Defects are
not changed on both ring spinning and compact spinning,
whereas the hairiness was decreased in both systems, but the
elongation and the tenacity increased till a specific number of
twist number of the yarns, then they decreased.

Key Words:
Ring spinning, compact spinning , ring yarn properties ,

compact yarrn properties, ring yarn Uniformity.

This research is prepared in the context of PHD by Eng.Wael Alnakeel and
supervision by Prof. Hsen Teneh and Dr. Nedal Abd Alfatah.
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Developing Synchronized Multi-Sensor Data

Fusion Systems

Summary

Several data fusion systems with multiple sensor elements have suffered
from the problem of their inability to work in real time, due to their
adoption of the sequential fusion mechanism with different levels of
merging, and thus delaying and consuming time in the processing
process, which results in the inactivity of some of them in the data
processing process, and their inability to distinguish the correct data from
abnormal data, and therefore an inaccurate or reliable assessment of the

situation or condition being studied.

In this article, one of the solutions was presented by proposing a new
data fusion model, as it reduces the time of the fusion process by
separating the two stages of fusion and doing them in parallel (data
fusion — information fusion) for more than two sensitization elements,
and on filtering the anomalous readings resulting from failure to read the
information or transfer the information, thus allowing the possibility to
assess the case or situation studied in real time, reliably and accurately,
in addition to comparing the performance of the proposed model with the
model of the Intelligence Cycle, and verifying the effectiveness of the
proposed model for its implementation in Suggested Health Diagnosed

application.

Key words: Synchronized data fusion - Data Fusion Models -

Information Fusion— Sensor Fusion
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Abstract

The idea of this research is to design a vector control system based
on the sliding mode concept in order to regulate the speed of the
induction motor based on the direction of the magnetic flux vector
of the rotor on the d axis. The research focuses on solving the
problem of applying high voltages when changing the rotor
resistance, which causes magnetic saturation in the air gap, and
reduces the dynamic performance of the motor.

The mathematical model of the motor is written in frame (a,p),
where the state variables arel,,1.,,® ., ® , and o.

sa? sp!
The proposed drive system is designed in synchronously rotating
frame (d,q), and provides three control signals, which are the two

components of the stator voltage vectorV,,,V,,, and the angular

speed of the rotor flux-oriented reference frame (w,), unlike the

traditional driving system, which produces only two control signals
Ve Vg -

Simulation results in Matlab\Simulink show the effectiveness of the
proposed methodology compared to traditional Pl controllers, as it
provides fast response, higher effective in overcoming external
disturbance, and possibility of speeding at high values compared to
traditional Pl controllers when there is change in the value of the
rotor resistance.

ra’?

Key word: sliding mode control, induction motor, magnetic saturation
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Improving Schedule Length Ratio of
Associated Task on heterogeneous data
processing units

Abstract

Scheduling of associated tasks in heterogeneous systems is very
important to reduce the total completion time as heterogeneity and
coherence introduce more complexity. Several studies have focused on
studying task scheduling in homogeneous systems and some studies
have been limited to scheduling in heterogeneous systems.

In this paper, a new algorithm was created and a simulation of the
proposed algorithm was designed and tested using a random schema
generator. This algorithm showed better results than its predecessors in
terms of schedule length ratio relative to heterogeneity factor.

Keywords: Makespan - Critical Path - Task - Rank - Predecessor -
Successor.
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ol Leasiaall ilaa) )il anf e s iiall dua)yloal) d3jie @
Reference studies daa e cilu)s —6
Sy Auilaiall e Lawsal) Lkl 8 Apaadl Gle) s e e 2l 1Ae &
Sl Agans ASaalipy Agon 1 Gand) e s () Lpapadd
Ay e e ASpeliall Agaall b aleal) (Bl JLail) (a)s 285l (0 (55
Gilagleall dlli guen Gl S Agaal) & L sl ey JUA LN HA3) L 3
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o) die Algene sleall Clazna lgd s Sl gl b dalie ASalinll Algaal)
[20]5\S el

3 Salinall a3l (e
— Batch Mode Mapping Heuristics [1]
— Dynamic Mapping Heuristics [2]
— Dynamic Scheduling Cycle Strategy [3]
— Dynamic Scheduling Method [4]
sadieall Apanl) Slasiylsd 1oma) Gl ) LSS0 Upaal) Slas) ld ani 2
ol e Badiaall Agaall Sl lsay Slsdiadl Gl e
Glaylsall alatinly Glallaall saaie alee Aaa IV Gaall el —
. [5](GA Task Scheduling Multiprocessor) .l
(Knowledge—Augmented Genetic $mall Ad)l Adjaall med —
[6] Approach)
(Problem—Space Genetic Algorithm:  dgall due) )il cliad AEa —
[7] PSGA)
o Anlie A8l o) Al ¢ ST S (DA (e Ayl Ysla il ylsall @l il
cosaad)l e sadizal Gilia)lsall
samially AN Ao i) Gl EDE Gaall e sadieadl Gl lall am
Al
PSS Ll Geandl e sadiaall A€l Alpaall il s (e
— Heterogeneous Earliest Finish Time [§]
— Critical Path On a Processor [8]
— Standard Deviation—Based Algorithm for Task Scheduling [9]
— Predict Earliest Finish Time[10]
— Longest Dynamic Critical Path (LDCP) [11]

— Heterogeneous Critical Parent Trees (HCPT) [12]
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[14]

High—PerformanceTask Scheduling (HPS) [13]

Selective Duplication Algorithm [16]

low complexity Performance Effective Task Scheduling (PETS)

Heterogeneous Earliest Finish with Duplicator (HEFD) [15]
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pRlia -7
Caay (e oY) ulass Cargdl Gl By Gadaill 200 aleall Algan 73508 Callyy
e (150 Y s Jabaiay Gaakail

G=(V,E) (Directed Acyclic Graph: DAG)
desaan B ={eg, €y, . p} 5 dall (e degana T = {tg, by, o by} 2 3
bl e
e(i,J) € E S5 duge Jisi s3ic JS o 3 (DAG hbis ge Yo (1) Jall oy
o DLl gy Lagall el ApaldieY) 058 il fiage o Jbal¥) ) B
Lhadl Gali .z al fege cand a5l (50 Aagall Lain Jsal Zage Laladal
EEJRERS

W =T, XP

Wi S plaill (8 Glsllaal e i =1:n caleadl 222 :m =1 m o) Cua
D) @l e t; dagall Sy pesal el
28 ey 5 N=3 Glalleadl 22es M=10 aleall 23 (1) JSEI 8 Wl celly e 2l
P; =9 &l Jeg P, =16 gladl Jes Py = 14 &llad) o T degd
e daalsll el o e aleal G i) () ¢aleall il dnally .. 135

| T1

1812 9 \."‘11\\\14\ Task mm-
L. / i T1 14 16 9

e e e e
AN ) T4 13 8 7

27 N 13 /.-15

R O Ts 12 13 10

[ TN Te 13 16 9
I, e T ™7 7 15 11
LT?J [TSJ LTgJ T8 5 11 14
. | 5 T 18 12 20
N TIO 21 7 16

(DAG) il (5350 ¥ by hbiia :(1) Js
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adia Nia Ty Aagall o 3 ¢ uilaill (Dl aleall dpnlaie) Jina (1) JSEN (o sy
8an 18 o)l Ty Aagall (g L Jual (o) zlind Cum cladignl T dagall o
L O Ol a3y Al 1388 5 dalaie ) Tase (iay el g (lgia calilull Jaal 4y
Ciladlae L0 Ll 3 clabadally Gl Joaall (e puilaill (DA e sy . aleal)
s S Aie) sang 14 olaie Lie) T) degal) zlind Nicd colaY)y depudl b dlida
AT e o dgn gy S de) sasy 16 ojlie lia)s Py pllaall e ladis
Py mladl e ladini 2y S dgie) bang 9 oylaie Ua) 5 Py ola¥ls dejully Cilid
coslail axe lase GBiay lliy

(1) Al 385 t; dagal) Sl Jawssial) Gajll ol Sy

Wi
n

e Oliagall 245 Ladie .1 dagally £ Aegal) G Jbai) 0 (1) JSA i g Jia
el Jaly ey lany) 46 Jaladl Tl hiva maay JLaiV) () Glb 4nsis mllaal
sl G dealsdl ) e sale JLai¥) () goas)
:lgaad) A Lardiceal) dagall ciy jlal) (any

Jsl 20 pay Alaal e ozl el Jie :Makespan S syl e

1(2) AD Gy alon Sy Taladal) 8 daga HAT 2t Aaal ) Rege
makespan = max{AFT (t.xit)} (2)

oAl Aegd el o) e Actual Finish Time AFT (toye) Jia Sus

pj el et degall <Y1 ead) gyt EST (8, pj) ™
EST(ti,pj) = max {TA,,I (pj),maxtmepred(ti){AFT(tm) | cm,]-}} (3)
pred(vy) i el p; dedl o Laie S o0l Tuy(py) of s
4 Juai GV eil) Giladl pueill 3 Sl Gl i oty dagal) DLl A gena
Cm,i W) 0y 0% -p; el A 4 degall J8 (e Ll 3 AN SUld) pses
: 0 Jsal degal P dnsit llaal) o Call) Aagall 3555 Lovie ioa

EST (tentry,Pj) =0 (4)
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D Bed et Aagall <Y o) Gy :EFT(t;, p;) ™
EFT(t;,p;) = EST(t,p;) + wi; (5)
o b Aegd) Glaa LS + P alled) e £y dagall SEY) el G0 i Sl
OB Jsaall dagal pj mlladll
EFT(tentTY’pj) = Wtentry:j (6)
Out-degree communication cost Jlai¥) () (g o Al dapn =
O bl JLat¥) (a3l 58V £ send) 1E; dagall weight (OCCW)
Al A 385 pilial) LSS, £; dagal)
0ceW(t) = X, ooy G (7)
0cew(texie) =0 (8)

Aagal) 25 Al 13) LAl lslsl e Lol JLai¥) (g 0135 00 Alad) Ayl g
compla 535S O LBUIA a8 0CcW (e S 22e il
Jsaall Jsba Jliy Cuny lallaall DAG Labie b aleal) alind aynatl dlgaal) Caags
17108 Gulida -8

:[18] SLR ppeail) Lganl) Jsha

Law Jasly dag Llie dgan apiil Sale aaiiud 53 Led) makespan s

SLR  sull dlsaall Joba s Al dibide cullabaie 45jlaal aadind 3 Ll

makespan(solution
pan(solution) 4y

ZtiECPMIN mlnij(W(l'J))
gsana yual o Gl el b olid) (CP: Critical Path zall jludl dua
& aliall e praal Agaa Jshaag Y zall Jlud) G aledl Glliall o))
Jad) 8 SLR jaal <l g jlsad) (8 Gl ¢ L) el

SLR =
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tHlgde cilhbia Alge -9
&3 119] e iflsde Slabine g osiind & cdashall Luaj sl ol ol
e G+ 43 aladsul Visual Studio malin A ity 3y iall 40400 ¢ le xin
(V) sl algiall Jaladall JS5 aany 3l (o alall
pleal 20 Siny 138) Laladdll 3 dal) 2e :n @
el oy aayey bbadl glay) Je sasall 13a iy cfat JS4)) sasa e
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@5 Andipal) dadll Lityy Ji dlea Loty (Al M) yia Llade
(3858 Loy Sie) el 4o iy Jalasdl
& Omgiee Gn Ghlaall 23 daadl) 138 2aay rdensity cfluall aae daaa e
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e JS g aleadl dae Buli daadd) s 2aa iregularity (Gulil) dasa e
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L ssiuall (e Jiin of oSay Al of ) sasd) 1 a3 jump 88l dage e
Aaliial Glgieal) g bl Juadl oo 1 33@l L+ jump ggiadl J)
JLai¥) 4w 3334 Communication to Computation Ratio (CCR) e
bl 8 sl Ol gsane () hluall sl g sane dai bl
o clual) il Asiall dpdl) Jlae) llaal) cilpuad (uiladl) aze 2234
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L slandll dagall Cluall il o dimiaial) Al Jiad Lady cculadladl)
Labia b t; degall loall dangiall 20 a0 5 L cladbeall G G sludia
Gne [0.2 X W] @il b aage g5 e (Jlsdie JS& W, Gk
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WiX(l—g)SWi‘jSWiX(l‘f‘g) (12)
uﬁ aolie IS0 Lilglall cllaladall adgl cilaaaadl 48V a.gﬁ\ ?\&“\ A e
:A L)l calu)yall

n =10; 20; 30; 40
CCR=0.1,05,1,2,5
B =0.1,02051,2
jump =1

regularity =0.2; 0.8
fat=0.1, 0.4, 0.8
density =0,2; 0,8
Processors =4, 8, 16, 32

tda ial) dua) lsdl) —10
By JS (o &0 3) dagial) Faa) i) ala clpat (g5 IS8 Ay il el &
Gaaplal) Aty (AT e ) Al (e B dilaly cctilial Al (gl
Gaai s I dsadl & of ) e Lestid) Gl il Junil pe dailill dingl
Aal) @l ylall e il Makespan ISU ALay) (e cidac
pany Ailial aae dae ke Gila)la e Gend pUE e Ble Al Lyl el
LtV 3 aleadl aamy A il asly Caged SAG)AG il Aladid 5 3 cchlipanl
YAl ) Raadld e dmeat S Gl A Calas Cus cdanl b oY)
Gady Aegall 20l (e Jangiay (olaall CalaN) e HSIP 4 la 4 ol
(el 4l ol Ll e dagal Al ol dad i€ LSy Lgadiyy DAY Ll
[20] HSIP duaj)lea (e dalliall il culatidl Jasyls Jsaall dage diclins Sl
W) ln e aleall dicladls [21] CPOP 4u)la o poall Hludll 588 dilials
Laa))leall Lpens #Oaal W SlAl L[20] SDBATS ; [20] PEFT s [21] HEFT
Advanced HSIP PEFT |,lais)l AHPSHC ix il
HSIP PEFT SDBATS HEFT CPOPi) lsa i .SDBATS HEFT CPOP
.3 ghaiall
Lyl a4 Glhy @A) dpeladl) Ag))l &b e AHPSHC du)jlsa adiad
Aaaiylsn b aniiusll 413 ) 138 of Wle ol dage ) Aledl) Aage (ga leall
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e saldie) Cua (g A8l il eal) (e Juadl o)al Giay 3) Ayl Glual HSIP
e a1 (e g sanal dad 5Ty (glonall Calad) L aleal) s A4 aiigia glas
gy Ay

rank, (t;) = max, {w; X g, + occw(ty) + ranku(tj)} (13)

jesucc(t;)

ranku(texit) = Wexit X Oexit (14)
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e
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Al i all Sl alge of LS chia 0585 Jlai¥) DS (3 43l gllaall e
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el degane u T L dwgal T, Maximum parent MP <Y1 Gl —
U o e b SSTEFT (Ty, P) + (T Tp) spsanall S 1Y)
@il Jadl cdg Je Data Ready Time (DRT) <l dala () —
ol o 2wl g KU T) Gagall ok
:adaada
MP lgilee (e dau o Li) &3 s MIT Lgilsnn ahall Bllall dogall cuilS 13 o
gl e Al Ugan ¥l (DRT > Wy, 00 OS 13 Py llaall e
EFT sl 0
o sroal Glalledl aal e lalgas ahall VIT degall EFT € Jla & @
Adlal) oda 8 Aaal) o Linly g Y Lulhe 1ol aay gl Qs 3 EFT
Alpaall Legia (ol Ll Wl (ualles o L dagad EFT 5lis 1)) @
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Qe ey of Sliiel ey dlgr JLaiV) a)s Jodall dage 20 o lgil (o) ity
lasie G callaad) (uin e Calally Gl dagall Algaa s Jla 8 jia Ko
Aganll Sl leate (o Jsdall dage o Al b mlle IS e S oL@V ()
ALY ey (e Al J 1345 Y e leil) a) (amy 53l o il
.Makespan Kl
) alasial e il Jeally sagaae LS J8 Jsan Jsba Ladliial) oda aed
GAY) Glalleal paa i clallaad) aaf o Jand Lovie Joaall dagal dunally oS5
LS . ol mlleall B0 Jeal) AlSe 32 Zala VY GlA caild gl 8 ALl (o S
O Ly Ldas AY) Glallad) Jais lavie s of Ldle al (gAY 2l
) e 1 Slea oy o @l 8 (J5aa dage o Lo Aidas dulud) 038
Dganll Alad Gty allaall 3 Jranill il Ll 038 de) )il oda a2diud
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pleal) Apan il o Lngl iVl oda i 0l L lewse e (@AY cilallaall e 2
oY) Gl ) (385 Al gaal) il e o] of Aal) o L) 5 o) Y (gAY
JAY dagd EFT (o) joal 53 p; lladl jial o
caing 13 .p; AT allee e ddis ) zliad Jeial) dege cuil€ o) Lad 2 @
et sl a8 Y Yy Ads oLl o sV AU
Woeneryi < Woentryj T Coencryvn
cdsaall degal bl Calall v, Cas
oY) cpllall gaa) 8 Galadl Jayall e @it ey
dage (e Adas oLl Sal) bayd Hlod) & ol clallaa)l pead alge il o
gl S e dsaal)
Jin of gsabling ¥ aedl ol (Jsaal) dagad v, alall dial) apen Algaa Ca @
L) ] Al daga
ALY Ao alaieWL ITS Alal) Gajl) coladdl LAy Ao
By ol Caay dan Y OS] dac Agas Gla)ld J8 (e daatliu) 228 Giadic]
VYo ITS Jgf lias dalud)l cliadylall gli (JAay) Lyd ITS (il Levie L440Y) o3¢]
Algine pe Alpan G Cany 138 g u) (e
t N G A 038 Ja
clallaall cend ITS Cilaih Cass daga paradd (o clgid) 2ny o
Wi S bl @t dkls Gl e alladd v dege papadd de dingl e
TS
ITS L) satsall dagall ulS ) Lo 205 ITS paen e Gilaad) pil) Gula @
ATS Jledll aall s o S8 EFT (IS o) Lady b 8
TS pia) 6wl 8 Layall daisd)l ITS cilai (o sl Gla 1)) @
EFT sl
:AHPSHC 4.} {sal PUSUDO 4354ia

Input: DAG,set of tasks V,set of processors P
Output: Schedule result,Makespan

129



dailaie pf by dadlaes cilan g o Ay fial) algall aaill Jgand) Jsba (ypaun

(1) Starting from the exit node, compute rank,, for all tasks by using " improved task priority

strategy ".
(2) Sort tasks in schedualing list by decreasing order of rank,, value.
(3) Compute the Critical Path using CP, = Max{Z} w(t)max + 2 Cosuce(ry)}-
(4) Select the first task v;from the list for schedualing.
(5) If the task is the entry task
(6) Use " entry task duplication selection policy "
(7) Elseif ti is VIT
(8) IfDRT (t;, pi)>w (MP,pj)
(9) Duplicate MP on pj without violate the dependency constraints
(10) Update EFT of ti on pj
(11) End if
(12) If satisfy the condition of ITS insertion—based optimizing policy
(13) Use ' ITS insertion-based optimizing policy "
(14) Else
(15) For each processor in the processor set do
(16) Compute EFT(t; , pj ) value
(17) End for
(18) Assign t; to the pj that minimizes EFT
(19) For latest task if second MP or any other MP gives shorter scheduale length duplicate it
(20) elseif first and second MP give shorter scheduale length duplicate them
(21) End if

Axe (3580 Jgaalls bl : Janl)
(S ALY (50 ) il Lalaiie 1 a1)

eleall Apghsl Al (385 A8 el i L) s s z s AN dagas (e sall-]
10 A5l 5 9 A8Mall Canen il

A Al 5 iy A saall A8 algall 5582

CPe = Max{E3w(tmax + X Crneegry} -otad) pladiuy  jall jluall Gilaa-3
Adgaall Al e A5V Aegall a4

Ui dagae dagall il 135

cdsaall dage LSS Hlod) sl pa35u1-6

FaanY) Bl Aegall S 13 Y7

SV Galld) 2 ) g ST ALAY) daidl cwilS -8

Aplacy) 258 gl (s Sy Gl Fwl-9

P ) o g dagall SEY) ol () dad Cia=10
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oY) SV L) e 93 allaall e g dagall 2-18

Usan Jsh any ol Gale ol o S8 <Y1 Galud) IS01Y) dage AT dalf (19

AR gl
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Jif =21

:HSIP ijsal PUSUDO 4sagia
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Input: DAG, set of tasks V, set of Processors P

Output: Schedule result, makespan

(1) Starting from the exit node, compute rank,, for all tasks by using “Improved Task Priority Strategy”.
(2) Sort the tasks in scheduling list by decreasing order of rank,, value.
(3) While there are unscheduled tasks in the list do

(4)  Select the first task v; from the list for scheduling

(5) If the task is the entry task

(6) Use “Entry Task Duplication Selection Policy”

(7)  Else (task v; is not the entry task)

(8) if satisty the condition of ITS insertion-based optimizing policy
(9) Use “ITS Insertion-based Optimizing Policy”

(10) else

(11) for each processor p; in the processor set (p; € P) do

(12) Compute the earliest finish time (EFT) by (5)

(13) end

(14) Assign task v; to the processor p; that minimize EFT of task v,
(15) End if

(16) Endif

(17)  Update list

(18) End while

Ciplall Dlge alaee Jaid Azl Jlaall alen SLieYL HSIP duy)lsa 336 Y
Cua (Makespan JSU oLaY) ey e i 135 dege (sl Jie Lefia Leilgan o5 G
- AHPSHC 2 lsa 8 el puad

:AHPSHC 4aj lAl Slaa sli-11

PyCharm  Jaexll dius Python daayl) 2al aladiuly da jiall e lsal) Slas sl &
(2) JS& b mage s LS Community Edition 2020.1 x64

=] fida - AApy
Fle [dit Yiew Neigate Code Befoctor Run Jooks VC3 Window Help
rida (5 Anpy
rE S Tlo= &y
.
5, verw import matplotlib.pyplot as plt

matplotlid.inage as
wort  randon
import pandas as pd

npimg

Data= pd.read_csv("test2.csv", header=None)
Data.astype(float)
for 1 1n range(len(Data)):

if ==0:
n=Data.iloc[1,8]

n=1nt(n)

print(“the number of tasks:",n)
eUif i==1:

n = Data.iloc[t,6]

n=int(m)

print("the number of processors:®,n)
elif i=s2:
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AHPSHC s sa Slak (2) U<
132

1025 CRIF UTF-8 4spaces ‘W

Qeventiog
8 Python 3.8 (rida)




S bugy Ol pawa 2021 ale 26 daadl 43 alaall ) dasls Alaa

cale J<8 e aslily Jas (7) JSall & WS DAG Labie g oy of e
) Lidand o5y 3 (6 Slaall ) JusS)

:[22] Jul) DAG Lbis e da i) dua) )l 3ukail

Slalles 3 (e (58 allas e Lgilgan o)) Aayliic alea 8 (3) JSi 8 L
o @l e IS e it 340 (e Gage JSU (3 co o deyudl b daid
cpsilaie e allail)

Ty Aagal) Ct‘i’ Y il Ty degall e Ts 5 Ty s T35 T, eté-'d‘ ada
Bl 13805 L) el T gl il At samy 11 ol Jlssl pa) Slie
Alaie V) asgie iy <l L algal) 4

oA dega () Jsaal) daga e i 4 Gl Jsbl 8 sl Ll

Task| p, | p2| ps | Pi

1 J11)13] 9 |11.0

2 (10]15|11(12.0

3 109]12|14(11.6

4 112|16(10(12.3

5 |15])11]19(15.0

6 [13]0905|8.60

7 |11]15]13]12.3 A
8

\

11|15(10(12.0

-

@

(DAG) ilia )50 Y (il Jabaia (3) JSal

talgall Llel Clus jsh—1
rankTg = 12 x 2.16 = 25.92
rankT, = Max(12.3 * 1.632 + 13 + 25.92) = 58.993
rankT, = Max(8.6 * 3.265 + 21 + 25.92) = 74.999
rankTs = Max(15 * 3.265 + 27 4+ 58.993) = 134.968
p Al iy eV An) s JWL T, 5Ty Leas cils T, dagall
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rankT, = Max(12.3 * 2.494 + 13 + 19 + 74.999) = 137.675

T,: rankT, = Max(12.3 * 2.494 + 13 + 19 + 58.993)
=121.669

rankT; = Max(11.6 * 2.054 + 10 + 74.999) = 108.825

rankT, = Max(12 * 2.16 + 13 + 74.999) = 113.919

Gis eV Agll s JuG T, ¢ ToTy ¢ Ts oy <Al dayl T) dagall
s Aal
T,: rankT; = Max(11 * 1.63 + 53 + 113.919) = 184.849
T3:rankT, = Max(17.93 + 53 + 108.825) = 179.755
Ty:rankT; = Max(17.93 + 53 + 124.675) = 195.605
Ts:rankT; = Max(17.93 + 53 + 134.968) = 205.898
DU il aleal) dyglgl st ML
C)AJ\ )Lmd\ k_ll.u;_z

CP,, =13 + 11 + 15 = 39
CP; =13 + 17 + 14 = 44
CP,, =13 + 14 + 16 = 43
CPs =13+ 11+ 19 = 43
CP,6 = 39+ 13 + 13 = 65
CPse = 44+ 10 + 13 = 67
CPe =43+19+13 =75
CP, =43+ 13+ 15 =71
CP,o, = 43 4+ 27 + 15 = 85
CPyes = 65 + 21 + 15 = 101
CPags = 67 + 21 + 15 = 103
CPiyes = 75 + 21 + 15 = 111
CPy47g =71+ 13 415 =99
CP,o7g = 85 + 13 + 15 = 113

T) > Ts > T; > Tg zall ludl gl
rladlaall alead) alin) sk 3
P3 sa5 35 (ga) Jral 53 llaall o Ledsans Joaal) Aaga 2T,
Ty oo V) AtV il dagall
EST,, = Max(0,max(9 + 14)) = 23
EFT,, =23 +12 =35

Te:
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EST,, = Max(0,max(9 + 14)) = 23
EFT,, =23+ 16 =39
EST,3 = Max(9,max(9 +0)) =9
EFT,3=9+10=19
PPy el e Jsaal) daga (g Adi oLt Jayd
Gase 11 <9414 =23
PPy el Ll Jsiall Gaga (g dds oLty dayd
Gise 13 <9+ 14 =23
Py 5Py aallad) (e OS e Jsaal) dage (e Adu o L) Jla 3 4l 2
EST,; = Max(11,max(11 + 0)) = 11
EFT,; =11+ 12 =23
EST,, = Max(13,max(13 + 0)) = 13
EFT,, =13 +16 =23
pe Jla 84k yral clalladl e Ty Ggall S oL@y () of JaadU
Py ) e Ty dagall Jpand L el o L)
asts JAL VIT s Tg & Jal) gsiall 8 53V 350631 cld dagall
: ) Gy AU bl
ESTs1 = Max(0,max(9 + 11)) = 20
EFTs; =20+ 15 =35
slot = EST — treqay ) tready rellaall Aals (e
slot =20 : Jull
ESTs, = Max(0,max(9 + 11)) = 20
EFTs, =20+ 11 =31
slot =20

ESTs3 = Max(9,max(9 + 0)) =9
EFTs, =9+ 19 = 28
rAaal o L) Js 8
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PPy pllad) Jlodls e

A oLty i L Ghae Wi | = 11 < 20 syl e Yyl Gias
ESTs, = Max(11,max(11 + 0)) = 11
EFTg; =11+ 15 =26
1 Py mlleddl Hloals e
A oLty ki WL Giae Wy, = 13 < 20 :laydll e Yyl Gias
ESTs, = Max(13,max(13 + 0)) = 13
EFTs, =13+ 11 = 24
Py laall e Tg dagall Agan i
Ty ot AN Al Y il degal
g e HSIP 4 ld 3 Zaiddl Jodall dage (e A3 ¢ L) dulias a0
DRT > Wr, 5. 383 13 8 Clallaal
EST,, = Max(9,max(9 + 11)) = 20
EFT,; =20+ 10 =30
slot =20

EST,, = Max(24,max(11 + 0)) = 24
EFTZ,Z = 24‘+ 15 = 39
EST,3 = Max(19,max(9 + 0)) = 19
EFT,3 =19+ 11 =30
daall (L) Ja s
A o Lit) adiios Nl Giae Wy, | = 11 < 20 thaydll (e Yyl (s
EST,; = Max(11,max(11 + 0)) = 11
EFTZ,l == 11 + 10 == 21
EFT Glaas Bl 2l oLl L 3aY) cuallaal Wl
Py el e Ty degal) son i Ul
Ty & SNV LY il degdl)
EST3; 1 = Max(21,max(11 + 0)) = 21
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EFT;, = 2149 =30
EST;, = Max(24,max(13 + 0)) = 24
EFT;, =24+ 12 =36
EST33 = Max(19,max(9 + 0)) = 19
EFT;3 =19+ 14 =33
EST3;1 = Max(21,max(11 + 0)) = 21
EFT;; =21+9 =30
EST3'2 = MClX(24, max(13 + O)) = 24
EFT;, =24+ 12 =36
EST33 = Max(19,max(9 + 0)) = 19
EFT;3 =19 + 14 = 33
Py el e T dagall Algan i U,
T oo Y AyglsY) il dagall
ESTs, = Max(30, max(21 + 0,30 + 0,19 + 19)) = 38
EFTs, =38+ 13 =51
ESTs, = Max(24, max(21 + 13,30 + 10,19 + 19)) = 40
EFTs, =40 +9 =49
ESTs 3 = Max(19, max(34,40,19 + 0)) = 40
EFTg3 =40+ 5 =45
. Py GJ\’““ML_A‘Te M\Mﬁ;e@ugmg
VIT a5 Ty o S Al il dagall
EST; 1 = Max(30,max(19 + 13,24 + 27)) = 51
EFT,; =51+ 11 =62
Slot=19
EST,, = Max(24,max(32,24 + 0)) = 32
EFT,, = 32+ 15 =47
Slot=8
EST, 3 = Max(45,max(19 + 0,49)) = 49

EFT7’3 = 4‘9 + 13 = 62
Slot=4
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i) ola) Jla b
das oWy aeais UG Bise Wi = 15 < 19l (e Yl Gins

EST, 1 = Max(45,max(32,45)) = 45
EFT,, =45+ 11 =156

alled) e diis o Lay) 40K s UL Py adlaadl e Agans Tg dagall
P;

: Py el Hloals e
B e A el iy Jall Wy, =19 > 4 :l)all e Yyl Giass
gellaal
L) Jla b 4ie pral dadl) o) (s Py el e EFT of Ll
Py el e Ty degd) Joand ML Py aellaal) e 4l
VIT a5 Ty a1 Al V) il degal

ESTy, = Max(30, max(47 + 13,45 + 21)) = 66
EFT&I = 66 + 11 =77

Slot=36
ESTg, = Max(47, max(47,66)) = 66
EFTg, = 66+ 15 =81
Slot=19
ESTg3 = Max(45, max(60,45)) = 60
EFTg3 = 60+ 10 =70
Slot=15
T¢:MP

| '\;Lﬂd}d\;‘éj

das oLy b MG e Wi = 13 < 36 thyll (he Yol (il
ESTg1 = Max(43, max(43 + 0,47 + 13)) = 60
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EFT8’1 == 60 + 11 == 71
t Py el Slaaly e
R oLty i UL Ghae Wi, =9 < 19 thpdl) e Yl Gaas
ESTg, = Max(56, max(56 + 0,47 + 0)) = 56
EFT8,2 = 56 + 15 == 71

ey lsal) oda i Jalls Al (s 4t ST sl Jla & EFT of s
gaall Skl EFT jaual MP 53 Calull iay ol of 79 yad) dagal dpuailly Lasd
a3 llaal) e AT Gl e Al 7o Lilh el J 4 &5l
Py Wle 8 sag adde MP cld dagall dgaa

t Py el Hloals e

R oLty i WL Ghae Wi, = 13 < 15 :la)dll (e Yyl Ghas

ESTg3 = Max(58, max(45 + 0,58 + 0)) = 58
EFT8'3 = 58 + 10 - 68

1

1 1
10

- 4
20 il

3
30
40 7| =
50 7
60 3
70
80
90

AHPSHC

Lulus AHPSHC ) ylsa il (4) Jal

139



dailaie pf by dadlaes cilan g o Ay fial) algall aaill Jgand) Jsba (ypaun

.Makespan=68 ;)i >
: oSlaall alasiuly sl

:—Table of rank ——tabrank

Il 71 [l 206.41766444215938
Il 75 || 135.4547396617494
I T4 [l 133.980582565453

I T2 [ 113.98602272047596
| T3 || 108.9019301461593
Il 76 [| 75.06305992684452
I 77 [| 59.46494480608584
Il T8 [| 25.92296279363144

Table of cp ——tapc:—]

<== T1 -—=> T2 =-—=> T6 ==> T8 ==> 101.0
;= T1 => T3 ==> T6 ==> T8 ==> 103.0
;;= T1 ==> T4 => T6 ==> T8 => 111.0
;= T1 => T4 => T7 ==> T8 ==> 09.0

;= T1 ==> T5 => T7 ==> T8 ==> 113.0



S bugy OIS e a 2021 ale 26 Al 43 Alaall ) daaly A

<== T1 -—=> T5 => T7 ==> T8 ==> 113.0
Critical Path:
T1 => T5 => T7 ==> T8 ==> 113.0

“ X

Processor
N

=

f T T
0 10 20 30 40 50 60 70
seconds since start

#l€d +Qlx B
Slaall alaaiuls AHPSHC Zua))lsa it (5) Jal

bl ] 3illaa 13

141



dailaie pf by dadlaes cilan g o Ay fial) algall aaill Jgand) Jsba (ypaun

10
20
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40
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60
70
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90

Py p, P, P, P, Py
1] |1 1 o 1] || |
i 5 4
2|5 20 5
3 3
30
7 . 40 7 B
7 50
60
3
70
80
90
(b) AHPSHC (a) HSIP
AHPSHC HSIP
Makespan 68 70

AHPSHC s lsas HSIP i)l o lia (6) S
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danzsall JasY) degae dicliae Aadiliind s Jsiall g S5 &3 4df aadUS
3 Sllially Juaie <0 5l o5 el llaally lgiulss & Cua Tl
el uiladll aacy dalaic¥] asgie Zpd Gy Alall aleall 400 A6 Gl
(3) Jsal e Jbad

& bgle adnn Ty 5T coiles lgal Ty dagadl o (6) JSGN G Jaads
dgie) sang 13 o)l Juail (o) (3) JSAl G T degal) zliad Cua ladas
28 o lgll (e Baay 13 ks (1 Ty dagall b CLLAI T, Zagall o i
563 Ty dagall 5Ty dagall G Jlady) el Apally Wl cdmlly Tagl T, gl
JSal G osas ) ellaall e gdlus Aegall Alsan o5 43S Allal) 030 3 Jagl
3 el (6)

e @aiall Gadll sa9 HSIP 44 )lsa 3 Makespan=70 I Ly () ()
Makespan=68 sual ds jiall i) s aladiulys 75 Al dagal Jodall degs
1aluagilly clalinuyi-12

aal e Ve (7) &) pang Gum B J ded OS dal e cllabaae ae a5 &
om Lo AL gt A (8) JSEN b o sa LS il il alsell cilaladall

.-

ol

Gliaiall g Al 138 A3)lEes Qi) owadl) Agaal) Jsb 5 £=0.1,0.2,05,1, 2
AHPSHC 4. )5 off (9) JSall s aa dald) cluhall b lgle Jpmal) 5
L s Agan Jsla il f i Guilail) daide Jab V) 8 Juadl o1af ca

digraph G {
NODE @ 1 ROOT 0.0 0.0
1 [size="1153751040", alpha="0.26"]
2,3 COMPUTATION 1153751040 0.26
-> 4 [size ="75497472"]

-> 5 [size ="75497472"]
[size="218411008", alpha="0.03"]
COMPUTATION 218411008 0.03
4 -> 8 [size ="8388608"]
5 [size="2247688192", alpha="0.27"]
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7 COMPUTATION 2247688192 0.27

5 -> 8 [size ="134217728"]

8 [size="212246528", alpha="0.14"]
9 COMPUTATION 212246528 0.14

8 -> 10 [size ="8388608"]

10 [size="537665536", alpha="0.19"]
11,12 COMPUTATION 537665536 0.19

10 -> 13 [size ="33554432"]

10 -> 14 [size ="33554432"]

13 [size="4337934336", alpha="0.39"]
15 COMPUTATION 4337934336 0.39

13 -> 18 [size ="75497472"]

14 [size="4057049088", alpha="0.00"]
16,17 COMPUTATION 4057049088 0.00

14 -> 18 [size ="75497472"]

14 -> 19 [size ="75497472"]

18 [size="327264256", alpha="0.41"]
20 COMPUTATION 327264256 0.41

18 -> 22 [size ="8388608"]

19 [size="3153723392", alpha="0.32"]
21 COMPUTATION 3153723392 0.32

19 -> 22 [size ="134217728"]

22 [size="4751972352", alpha="0.46"]
23 COMPUTATION 4751972352 0.46
NODE 22 23 COMPUTATION 4751972352 0.46

}

Hsdiall lakaal alge alasiuly salsall il sl e Jbia (7) JSal
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SLR for different heterogeneity

L35
13 .
= -
ﬁ 1.25 _——;
an o
S e
g - —
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1.15 F_/g—.""
11
0.1 0.6 11 16
Heterogeneity
—a— AHPSHC

oilal) dibide Llu Y1 3 AHPSHC 4y lsa 8 ostl) Jaall Jsha (8) JSall

SLR for different heterogeneity

8
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» 55
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0.10203040506070809 1 1.11.2131.41516171.819 2
Heterogeneity
a b G d e f
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Sl A gl Adjpeas daa)yleall oda o Al aasa il Aulp S5 o 2
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