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ADBSTRACT

Scheduling of monufociuring systems refers 0 the deternination of the seguence in which jobs are 1o be
processad aver the production stages, followed By the determination of the stam «ime and fiish Gme of processing joks:
This paeper explores job skep scheduling o redece makeipan throuzh Paricle Swarm Dptimizacion (P50 and Chagils
Particle Swarm Cprimization (CPS00 appreaches. A Grghical User Tntesface (06U 5 desigred to maomaole the sleps
ivabuved i optimeization of scheduling. The GUL provides the user flawibilite D handling differend mechine systems and
seamlessly. intsprales with decizion making pracess. The. reselis of the twa oplimization spprowches are cormpared and

Gantt chart of the schedul= pl-;:;r:d._
BEEYWORING: Avtomated Tool, (PSSO, Chactic Particts Swarm Optimization (CPSOY, GUT Provides
IMTRODUCTIOM

Scheduling hins been s subject of oosiznificant amount of lieraners in the operatians research Tield since the early
E4s0s {1] [2)The mzin objective of schedeling is an =ficiem allacation of shared resouzoss over time 10 coimpesing
aetivilies, Emphnsis hns bazn oo investigating moching scheduling proalems where jobs represent activisi=s and mochines
represent rescurces. The groblem is oot only ™I -hard, bat aio has o well-earned reputation of being ore of the most
compeationally difficalt combinuorial optimiznicn problems considered o date. This inractabilive s ane 2l the reasons
why ihe problem haz been 2o widely studicd. The probiom was iitially tackied by “=xact methods” such as the branzh and
bourd matind (BAR), which iz based oo the exhaustivg enurnersiion of o rasiricted regian of selutions zontining exac
nptiznal solutions. Exact metaods wre theoretically fmportant and have been succesafully applied o bencimark: problems,
but sametimes they are quite fime consurming oven for nsederate-scale problems With 2 rapid proeress in computer
bechnelogy, it hos beome. even mare impertant b find practically aegeprable solutions by “approximation methods®
especially for lasge-scale problems within n Himited amount of dme [Z1 Sickasic local seorch mwethods ase such
apprasinustion methads F2r combinstorial optimizatden, They provide robust appronches 1o abiaion high qualine solizions
profiems of realisnc sizes in reasonabie amount of the, Same of siochastic local seasch metheds are proassed in annlzgies
with the processes in aglure, sach osiatisticn] physics and biological evalulion, and ctfers ars proposed in te arcificaal
incelligence contents; They often work 25 an fferative measter process fhat gwices and modifies the operations of subordinate

beurisiazs; thizs they are aizo called melsheuristics,

Metaheuricics have been applicd W0 wide wariely of combinabarinl opimization problems with zresf success,

Partichs “wirm aptimization wos dévelopod by Keanedy and Ghernar (19957 a5 @ stochastic optimizeion alzirahm based
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DESIGN AND DEVELOPMENT OF AN AUTOMATED TOOL FOR JOB SHOP
SCHEDULING USING P3O AND CPSO

LY. 5 BHASKAR, B. DATTATRAYA SARYIA" & K. HEMA CHANDRA REDDV?

Priofesser, Sree Veankateswans Collegs of Engineering, Mellore, Andhrs Pradesh, India
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ABSTRACT

Scheduling of manufecturing svetemss cefers to the determinaticn of the seguence in which jobs are 1o he
processed over the production stages, followed by the dersrminarion of the start time and finish time of processing jobs,
This paper =xplores job shop scheduling 1o reduce makespan through Particle Swarm Optimization (254 and Chaatic
Partizle Swarm Optimization (CPS0Y) approaches. A Graphical User [nierface (GUD) I8 degigned 10 automate the steps
mvilvee in optimization of scheduling. The GLUIT provides the vser fexibility in handling different machine systems and

seami=ssly inErpraies with decsion making procsss, The resuls of the twa optimization agprcaches are comparsd and

Cardt charr of the schedule plored.
EEYWORDS: Autsmated Tool, (PS030, Chactc Paticie Swarm Crptimizadion | CESO), GLUIT Proviges
INTRODUCTION

Scheduling has been a subject of a signifizant amount of terasure i the operations rescarch feld sines the sarby
19505 01] [2].The man chjective of scheduling s an efficiant allocatian of shared resources gver time 1o ComDeling
activities, Emphasis has been on imvestigating maching seheduling problems where jobs repressnt sorivicles asd machines
TErEseni redounces. The problem i3 rot caly WP -hard, but also has o well-earned reputation of being one of the moss
compatativanlly diffsult combiratorial optimization problems considered to date. Thiz imrctability i one af the reasons
wire the problem has been soowidely studied. The problem wae inifially ackled by “exact metlsads™ such 25 Bre Sraesh and
bound method (BAR), which is based on the exhazstive enemeration of 3 restrictad region of salutions COETALINE exact
aptimal zolutiuns. Exact methods are theorstically imporant and have been succedsiully applisd to benehiark proniems,
but seimetimes they are quite lime consuming ever for moederate-scale protdems, With o rapid progress o computes
technalagy., it Res bocome even mors impostant Lo find practically acceplable solutiors by “aoprowimation nseidwods”
especially for large-scale problems within o limited amount of time [2]. Stochastic lecal search mithods are cuch
approsimation methods for combinatorinl aptimizesien. They provide robiss: appraaches to-socain high quality solutions 1o
problems of reatistic stzes in reasonable amount of time. Some of stochastic lozal saarch methuits =re proposed in anakogies
witk R precesses s nature, such s statistical physics and biological evolutian, and others wrs proposed ia the armificiy
enzelligence conbexts. They oftsn work ag an iterative master proces that girides a0d modifies the operations o subesdinate

Feuriziizz: thus they are alse called metzheurisio

Mesabenristios. bave baen applied 2 wide varizee of combisatarial oplimizatian: prahiems with gresl soecsss,

Particle swarm cotimization was dsveloped by Kennedy and Eberhast [15%5) a5 a slockastis eatimization algarithm based
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L. Introchection

Laquict Crystal (LC) materials posssssing ANLEOLIupec praperties are
wdining incerest of several sworkers aod have been LECOEMPP 35 ety
dynamic fncticod mnlsodar marerials with wide range of apnlication:
iy decim-ophac display devices, The feture of moleoder interamios m
L compaurads can be stedied fronm difsrent phase transfrmasions s
prevransianal effects (1] Farche, the study o therme dynamical,
anharimonic 2nd acoustical parametess provide iNfontion regarding
the piwsice-chemical behavior of the molecdes. Mogeover, the Hae's
nomlinearity parameter [BYA) provides 2] informston regarding
phwsical atisbutes of 3 material sich as internal Prissure, miermelecu-
lar spaung and acoustic scartering. Thos, the evaluation of these
ParAreEsers in pne lgusds and Bqwd mixtures has gazed much inenest
front past decade {3-7] In view of their importece. 35 3 part of syr
Systemnatic studies, in the present paper we midde zn aitemat o =xiend
e studics w the fiquid crystalline compannds M-{p-n-propyl’
|.||upy!n:-:g,rb-enq.dilie:lrj-p:-.n-alknx_l.l altilines, 20m and I0.0m with
= 1§, 7 and & which cxbilkt nematlc phaze varh dilferent niematic
thermal ranges. Tli= density and refracdive imdex dara ceguired far the
present compourels is taken from liceranae [ 8,8
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2. Theoy aimld expressions

The procedure fur the estimanion of different dhermodynama:
paramelers using the cosfficient of termal sxpansicn {o is tien
frioen liverature [10-13) and is qiven elave.

The coeffcient of volome eXpansion is gves by (w) = 1%
[0V dT], where dT =Ty =Ty d¥g = Vs — Veml

The Moehwnymis-Hugles parameter |G} and reduced mular valume
VT3] are evaluated fion the following expressioos.

B O fAnT i
Ty I._?_.l' +har) - I.__T,I i1
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The isnchodic temperature coefficient of irternal pressure (3] 15
Fliven by

R 1 f _
b= T 133

whers V5 =3 is the reduced rompressility,
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FPGA IMPLEMENTATION OF MULTIPLIER USING SHIFT AND
ADD TECHNIQUE

'SV PADMAJARANI, ‘MMURALIDHAR

'Professar and HOD(ECE), *Prnapal, SrocViksteswara E-:IIE:E;-:

of Engireering and Techaploes, Chittoor. AJF, India

E-mnil: *sv.podmajamnicgmail.com, muralidharss oo gmail com

Abstract - Muliiplicrs are one of the moss important ports in signal processng o olber computationally litcesive
applications. Thereliore, desiening maliiplices that are ligh speed, low poewsr and less aren of substantiol research intersse,
Wlnny aiz=mpss hove been made o reiduce the numbser of pactial products genceacd by mualiiplication preceas. The aim of this
paper is e Implement o Maltiplier biock nsing shift and Add ezchnigue of multiplication o an FPCGA, The doplomentation i3
dome by using XMiling 145 version of YHUOL with the targeted device of Spactan 3E The pecfarmancs of Multiplier unit is
evaluared for warious pamalle] prefin adder warinots, which are developed fie high speed sdiitian. The @xperimental resilis
sheravs thut the frplemented Multiphier wsing kyheid parallel predic sdder = allicient i area, conswce low power ol bigh

speed compared to existing paraliel prefis ndder madels,

Keywords - Multipher, Shaft and Aded, Freld Programmable e Army (FIGAY, Digiial Siemal Processing (25P), Parzllal

Predfix Adder (FRA)L

L INTRODUCTION

In many digital signal processing operations — such as
vorreliions, convolution, Sitering and  froguency
analysizs — oee peeds W perform mulaplisation
Multiplicazon nlgorithms will be wsed w illostrate
metluxds of desigmng different cells so that they fit
inte  lerger  soucwires[2]. Mulbphoation 35 2
fundemental operstion in most signal peocessing
anarjthms. h-‘||.|.|!|.|'||i:a':i s |arga_ﬂ. ACEL, llJ]Lg |;|I:I:-|'.|i;!_'_-'
and  comsume  considerable  power. Therefee  Tow
power mualtiplier desiypm hay been an mmporiant part in
low powesr VLE] systern design [4]. There has been
extensive  work  on low  power multipliers  at
lpconcdogy, physieal, circdit and lopic levals, A
eystems pesformamee 35 generally determined by the
periormunce of the multiplier. becsuse the multiplicr
i generally the slowest clement in the svslem.
Farthermorne, iT1% ganerally the most area consaming.
Hence oplimizing the speed and area of the multiplier
1= 0 mejer design issue, [lowever wrea and speed are
wually conflicting constraints &0 that improving
spocd results mestly oo large arcas. As A pesult o
wiwle spectrumn of mulipliers with different ares-
speed consudints has been designed with  fully
garallel souenmes [5-7]

Tae rest of the pager is organized as follows: In
section 11, some background information about the
process of  mulsplicasion and varous tvpes of
auftiphers are given. Tn seetion IL, muhiplication
usmg shift and add technigue is discussed. The
section IV deseribes varicus parallel prefis adder
arehitectures and their implementation. Experimental
results are presented in section V. conclusions and
Futtire seope are drswn in section ¥

1. BACK GROUND

The multiplication provess mav be viewed to consist
of the follewing tan stepa! 1. Evaluaticn of partisl

products, L Accumubation of (he Shiftad paral
product. It sheuld e poted thot binary multiplication
1 Er.'|_1lit-‘:1.|-=nl ot |-;_:|g|j|::|| A -;,lpl:;r:lljuu_ Thus
evaluaticn of parial products consists of the lopical
AMDog of the muliplicand and  the relevans
muliplier bit Bacl celumn of Pt ]:|'|'|_'||_‘||,|I_"_5 rmus]
then be sdded and, i necossary, any oy valugs
possed o the next column [2]1 Multiplication schetmcs
are commonby classlsd o three general tpes
sequential. narallel and sivay multiplers. This 5u not a
urdversal  classificution  ond  zome hyheid
multiplication schemet i not full 0t exactly are of
lhese cuteporics. For example, as a compromiss
between sequentiel and porallel multipliess, partially
cumbinational multiplier, are intreduced to achieve
higher performanoe but still keep the bardware smal|
[L2].

Sequential multipliers penersls the pertal prodocts

sequentiolly and add each sewly generated parial

product to Ure previcusly scounulated sum, The
seguentinl  multiplices were populne  when  the
hardware wis expensive and Tulky, They are @il in
use in applications where the speed & not critical
Shift and Add multiplisution is an cxample of
sequential multiplier [11]. The  paralle]  mulitpliers
generate nll partizl products m parailel and then use
fast multi-operand adders for their accumulation [
Amay multipliers are: essentially regular stactures
nud are similar to cxpand, In uomy muktiplication, we
need to add as many partial preducts a5 there are
multiplier bits [5) Wallzee Iree multiplicr (s
considerably fastes than a simple sray muloplice
The Wallace frec’s wiring % much less regrular and
more comphcited. &g a result, Wallace Tress are
often aveaded by designers, while design complexity
s i concern do them, Wallace tree styles are generally
avoided  fur  low  power  applicationsfd, 57 Hooth
multiplier can be wed 10 different modes such 44
radin-2,  sadizd, oradis-R, ele modified  Booth
Eacuding [MBE) & most often used 1o avold varihle
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