International Journal of Computer Applications (0975 — 8887)

Volume 86 — No 5, January 2014

Implementation of a New Visualization Framework of Job
Scheduling in Grid Computers

M. A. Awad EI- M. Z. Rashad
bayoumy Faculty of Computer
Faculty of Computer & Information
& Information Mansoura University,
Mansoura University, Egypt
Egypt
ABSTRACT

Job scheduling is one of important topic in grid computing
field the goal of scheduling is that it achieves the highest
possible level of productivity and the need for matching
system application with the computing resources available.
The proposed is an implementation for imagination to fish
swarm, job dispatcher and Visualization gridsim to execute
some jobs.
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1. INTRODUCTION

Grid computing [1] [2] has become clear as the next
generation parallel and distributed computing methodology.
Example is to provide SOA infrastructure to enable easy
access to the coordination and sharing of resources
geographically distributed in solving various types of parallel
applications on a large scale. Now days, grid computing has
been accepted widely, study, and pay attention to by
researchers [3]. Unlike traditional file sharing, and support
from the Web or peer- to -peer systems, users in the network
can access resources or services required in a transparent
manner as if they were in the use of resources or local
services. However, it leads to any two or more of the ideas of
conflict between users and providers of network resources
usage policy of local resources. Users , in addition to the
simplicity and ease , to get the service functions desirable ,
and some of the quality of Service (QoS) targets associated
with the service, such as reliability, service network [4] , the
financial cost of the resource , and the efficiency of the
network service , you can specify when the service is
provided . On the other hand, resource providers and receive
compensation from the users of the network resources
consumed at the price of sacrificing the local task execution

[5].
2. ARTIFICIAL FISH SWARM
ALGORITHM

Mathematical models imitate the fish swarm [6] [7] series of
behavior in nature which can be defined as:

1. Random behavior

2. Searching behavior

3. Swarming behavior

4. Chasing behavior

5. Leaping behavior

The next behavior of artificial fish depends on its current state
and environmental state. Random behavior can be presented
as the initialization phase of the algorithm. The crucial step in
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the AFS algorithms is a “visual scope”. A basic biological
behavior of any animal is to discover a region with more food,
by vision or sense. Depending on the current position of the
individual in the population, marked as x! € R, three possible
situations may occur [8]:
1. When the “visual scope” is empty, and there are no other
individuals in its neighborhood to follow, x* individual moves
randomly searching for a better region
2. When the “visual scope” is crowded, the x* individual has
difficulty to follow any particular individual, and searches for
a better region choosing randomly another location from the
“visual scope”.
3. When the “visual scope” is not crowded, the x* individual
can choose between two options: to swarm moving towards
the central or to chase moving towards the best location. The
condition that determines the crowd issue of x! individual in
the ‘visual scope’ is given in
Equitation 1:
L

g

m
Where 6 € (0,1] is the crowd parameter, m is the number of
individuals in the population and np’ is the number of
individuals in the “visual scope”. In the searching behavior
phase, an individual is randomly chosen in the “visual scope”
of x*and a movement towards it is carried out if it improves
current x! location. Otherwise, the x! individual moves
randomly. The swarming behavior is characterized by a
movement towards the central point in the “visual scope” of
x!. The swarming behavior is progressive stage that is
activated only if the central point has a better function value
than the currentx!. Otherwise, the point x! follows the
searching behavior. The chasing behavior presents a
movement towards the point that has the last function
value, x™" The swarm and chase behavior can be considered
as local search. Leaping behavior solves the problem when the
best objective function value in the population does not
change for a certain number of iterations. In this case the
algorithm selects random individual from the population. This
process empowers algorithm for obtaining better results in
solving numerous problems.

3. DEFINITION OF LEVY FLIGHT

A Levy flight [18] is the random walk [19] a move lengths
probability distribution that heavy tail. When know as walk
away in an area larger than the distance of one, the steps that
are in random directions isotropic
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Figure 1 : Levy Flight

Definition:
The probability density function of the Levy distribution over
the domain X = p is

< e TEW
fG;,0) = \/;m @
Where pis  the location ~ parameter and cis  the scale

parameter. The cumulative distribution function is

F(x; u,c) = erfc (\/%) 2

Where erfc(z) is the complementary error function? The shift
parameter p has the effect of shifting the curve to the right by
an amount , and changing the support to the interval[p, ).
Like all stable distributions, the Levy distribution has a
standard form f(x; 0,1) which has the following property:

f(x; b, 0)dx = f(y;0,1)dy
Where y is defined as
y=— @A)

4, PREVIOUS WORK
4.1. GridSim [11]:

GridSim is a software platform which enables users to model
and simulate the properties of network resources and networks
with different configurations. GridSim is of great value to
both students and experienced researchers who wish in the
study of networks, or algorithms and test new strategies in a
controlled environment. Using GridSim, they are able to
perform experiments and studies that are not possible in the
real dynamic network environment for replication.

4.2. SImGrid[12]:

SimGrid is a toolkit that provides core functionalities for the
simulation of distributed applications in heterogeneous
distributed environments. The specific goal of the project is to
facilitate research in the area of distributed and parallel
application scheduling on distributed computing platforms
ranging from simple network of workstations to
Computational Grids.

4.3.Fast artificial fish swarm algorithm [14]
In the AFSA, there are many parameters that have impacts on
the final optimization result, in this paper; we only consider
the parameter Rand () we will use Brownian motion and Levy
flight Algorithms
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There is a recent study that analyzes job scheduling in grid
computing [13]

5. PROPOSED FRAMERORK

5.1. Fish swarm

A lot has been heard about fish swarm algorithm, but so far,
no application shows how the fish moves. The proposed
application is to visualize a number of fish that swarm in
random way and can add fish and each fish carries a task to
execute.

Start

‘ wisualiz e fizh behavour ‘

‘ Add @skto ish ‘ ‘ D lete Fizh ‘

Add Fish

Figure 2 : Fish swarm simulator diagram

Fish number can be specified, also fish task and ability to
delete fish or add new fish with a new task

5.2. Dispatcher

The dispatcher will work with other members of the
distribution team to increase company profitability and
customer satisfaction by efficient and cost-effective
scheduling of deliveries and routing of trucks.

The dispatcher determines the coordinates of each task based
on keywords and this will reduce dimensionality which saves
the time for clustering and classification tasks.

Input: There will be a folder known as Fields, and inside the
folder for each field (Math, texts, etc.) and within each field of
text files (notepad). The name of text file is a keywords or
operations and there is another folder named Item, inside the
item folder there are text files, each file is a task, and contains
a set of keywords names and the domain name which
specializes the task.

Output: Software is required to calculate each item
Coordinates (X, y) based on the names of the keywords

Example: Assuming that keywords in the field are:
Uli[n[i[fe]d][c[b]a]
Assuming that keywords in the message are:

[n [ e [0 [A]
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A value of 1 to express a word and a value of 0 for their
absence:

j i h j f e d c b a

0 0 1 0 1 0 0 1 1 1

Because the number of words will be very large, a division for
the previous matrix into two or four matrixes is proposed as
the following:

First part (lower):

1+2+4 =7

Second part (upper):

1+4=5

Calculated values will be transferred from binary to decimal
system for each matrix.

(00111) binary= (7) decimal

The remaining two digits could be used as the circle center
coordinates that represents the task(x,y) .

art
#Add Domnain Add keme
calculate Coordingtes foritems
Add Keword

end

Figure 3 : Dispatcher Diagram

5.3. Grid Simulator

The Grid Simulator toolkit allows modeling and simulating of
entities in parallel and distributed computing (PDC) systems-
users, applications, and resource broker (schedulers) for
design and evaluation of scheduling algorithms. A resource
can be a single processor or multi-processor with shared or
distributed memory and managed by time or space shared
schedulers. The processing nodes within a resource can be
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heterogeneous in terms of processing capability,
configuration, and availability.

The idea of this software is to visualize simulate grid and
make easy to add resources and number of jobs and show the
Statistics about each job and resources.

First: the number of users and the number of resources to
work with should be specified.

Second: number of machines should be specified for each
resource and number of P.E for each machine, also P.E rating
and number of jobs for each user.

tart
Determine user no.
Determine resourcs no.

[ Specify no. of machine for resource

NP

[ Specify number of P.E for machine ]

Specify number of job=z

parallzl

Generate Statistics

end

Figure 4 : Grid Simulator

6. IMPLEMENTATION

6.1. Fish swarm
The following the fish swarm behavior implementation
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==Java Class==

@Fish

com fishswanm

==lava Class==
(3 Aguarium
com fishswarm

= tank: Component
& Imaget: Image

4 imagel: Image

= lncation: Point

& velocity: Point

4 edges: Rectangle
& random: Random
& ik int

& task: String

& Fish(int)
& Fish(image Image Rectangle Componert)
& Fishint,Image Image Rectangle,Component)

o tracker: MediaTracker
& aguariumImage: Inage

& memorylmage: Image

& memoryGraphics: Graphics
& buttanHide: Buttan

& buttonShaw: Button

& buttarDed: Button

& buttonAdd: Button

& choice: Chaice
 lastFishinde int

PHUMBER _DELETED_FISH: irt
& fishimages: Image[]

o delines: List=Integer=
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6.2. Dispatcher

<xlava Closer <<lava Class=> <<lava Class>>
(@ VisualizeAll (Bttem (@DispatcherFrame
com dipatoher com dispacher com dpatoher
2 alField: List<Flle> o nane; Sring 2 caseModsl: DefautListiode!
SisuaizeAl) o ftems: Siring & domainMotet DefautComboBia:hiode!
iz AILiteFis) o domein Sting akeywordMotel DefsutComboBia:biocel
o peii(Grephics}void ax; it aalllask ListString>
@ calcLocationyvoid \@Q) Bgd & DispatcherFrame()
 calc(String ListeSHringeYirt o> dten) ~Htem3 @ intComponerts(yveid
@Fmain(string[Jrvoid sten(sting SiiaSiing) [¥77. | @ sctorpertomen(actirEsentvaa
DT— © yetame():siring o irt Ranciomirt
©Edittem em | @ aid @ deleteFileyvoid
© geltems( Siring © alFies(Stingyvoid

o dispatcher

@ Wi x v o [] ing):void loace il
© drawFishimage( Graphics) vaid ORTEE Feekam & tomainhoclst DetauComboBorac] - © losdltems(yvoi
© hashCode()int OITEEE ThrEES] ot List © gelDormsin(xSting  loaAlitems(yListelem=
g & numberFish: int Py © setDomain(3iring)void e
2 slespTime: int @ set¥(int)aid
& fishes: vector & Edttem Frame,String)  etiCrint
<<lava Class=> < A prepatedatal} void © setviinvoid
(&ControlPanel Fy qusrlun;() SnainStringllvoid o getv(rin azlava Classss
som fishswarm o ml;(:,twc‘; N y @ aclionPerformed(ActionEvert)void Guti
& b Button zsm A «<lava Class= com.dispacher
& step: it o %md — ©Additem Spat: String
aetionPerformed ActionEvent): voi : s -
T com digacher aentio: sing
@ actionPerformedi ActionEverty void a DefautC e oer O EIird
. " . <lava Class= ot List Ui
Figure 5 : Class diagram for fish swarm ©setting Py — e
com dispatcher sg—
& preparecitayvoid Saveefing(Sirina String,String)vod
Fsating) Snain(Stringlvoid & alFiles(3tring) List<String=
SPmain(Stingljivod o actionPertormed(ActionEvert)void
 actionPerformes ActiorEventvaid

Figure 7 : Class diagram for dispatcher
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Figure 6 : Fish swarm Screen Shot for fish
simulator

Figure 8 : Dispatcher main Screen

L Visualize All

tlath

Figure 9 : Dispatcher Visualize screen
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6.3. Grid Simi

=aava Classss
@resource
entities

& name: String
a hrate: doukle

4 ches: ResourceCharacteristics:
4 Weekends: Linkedl ist
£NO_OF_RESOURCES: Int

ilator
<<ava Class=> <slava Classs>

@user (©broker
etites entes

4 userhiame: String Laverage: doble

& brate: double 4 response; double

&g GridletList At

& griclst AreayList Ll ArrayList

& it double.

& resourcel String,doukle)

© getame()String

@ getRate() double

@ setieekEndLinkedList):void

O craeteResource(ResourceCharacteristios.

0y | et

()Euser(Smng‘doub\e,\nt)
@nafUsers(yint

© gethame() String

@ getdobs() GridletList

© getRate() dovkle
 setusergriclet(ArrayListhvoid

st

@ body(rvoid

@ addRespanse(doubleTvoid
@ addGriclet{Gridietvoid

@ oetGridits() ArrayList
isfinished(ybodlean

osgetaupes[) it
ressi(yvoid

e © getusergidet():Araylist
@ addRanii)void reseiviid <<lava s
& eTotaRam ()it —
I grdsimapp
«clava Classo «lavaClsss GridsmBoarc)
©Resourceachines QusersList inain(Sting ol
enties gidsnann =
SRPE usarsList
el Mochineis [] addusev(t?ser) vl é:f::ﬁ:iﬁ st
2 p2: PEList p )
@ getusers():ArrayList gidsimapp

SResourcetactines() [or——
° oid ot b resourcesList()
@ oethiachines()MachineList © getTotalLtizatior(Ldouble @ addresources(Resourceachines)void
@ createMaching(:void ] (ArrayList
© addPE(tyvoid @reset()void

Figure 10 : Grid Simulator calss diagram
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Table 1. Comparison between simgrid, gridsim and
proposed system

SimGrid GridSim Proposed

system
CPU coarse d.e.s. | coarsed.e.s. | coarse

d.e.s.
Disk - fined.es. fined.es.
Network math/d.e.s. fined.es. fined.es.
Application d.e.s./emul coarse d.e.s. | coarse

d.e.s.
Requirement | C or JAVA JAVA JAVA
Setting controlled controlled controlled
Scale few 10 000 few 100 few 100
GUI - - yes

| Setting e
Mo, User :
Mo. Resource :
Start
Figure 11 : Grid Simulator Setting
4] GO SMULATOR. % 8 5| 5 i
File
RID ENVIROMENT -
UseriResources Machines/Resource PEs/Machine
.
.
/ ’
/
0
Simulate
SIMULATION RESULTS:
Select User userl ~ | Selectlob Gridet 0 |+ Status Success Output size 105
Start Time 1B.72 Finish Time 9,343.3171 Lengthinmips | 3,665.8552 ResourceName resource_2
Response time:- |5,334.2681 Total utization% | 19.6388 Total grid RAM |0 Total Grid CPUs |2

Figure 12 : Grid Simulator result

7. CONCLUSION

This paper presents three frameworks, one for visualizing the
behavior of fish swarm (The basic idea of AFSA is simulated
fish behaviors such as swarming, preying, following with
local search of fish individual for reaching the global
optimum; it is random and parallel search algorithm). The
second for visualizing grid simulator that uses gridsim
framework as grid simulator (the ability to add resource, user
and number of tasks has been added, and represent
information about each task such as execution time, waiting
time ,.. Etc.), also comparison between this and girdsim and
grid simulator. The third framework is dispatcher that
determine the coordinates of each task Based on keywords
and that will reduce dimensionality which saves time for
clustering and classification tasks.

8. FUTURE WORK

Future work has many dimensions. One dimension is to
consider the application of the proposed framework on data
from real world tasks such as from distributed systems as
banks. Another dimension is extending the scope of the
framework to cloud based environment. Another dimension is
to enhance the accuracy of the framework by enhancing the
underlying algorithms. This may be done by combining the
fish swarm with any other heuristics.
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