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Abstract-

Grid computing is become as real
alternative to traditional supercomputing
environments for developing parallel
applications that harness massive computational
resources. However, the complexity incurred in
building such parallel Grid-aware applications is
higher than the traditional parallel computing
environments. It addresses issues such as
resource discovery, heterogeneity, fault tolerance
and task scheduling. Load balanced task
scheduling is very important problem in complex
grid environment. So task scheduling which is
one of the NP-Complete problems becomes a
focus of research scholars in grid computing
area. The traditional Min-Min algorithm is a
simple algorithm that produces a schedule that
minimizes the make-span than the other
traditional algorithms in the literature. But itlfa
to produce a load balanced schedule. In this
paper a Load Balanced Min-Min (LBMM)
algorithm is proposed that reduces the make span
and increases the resource utilization. The
proposed method has two-phases. In the first

phase the traditional Min-Min algorithm is
executed and in the second phase the tasks are
rescheduled to use the unutilized resources
effectively. Grid computing is a kind of
distributed computing that involve the integrated
and collaborative use of distributed resources. It
involves huge amounts of computational task
which require reliable resource sharing across
computing domains. Load balancing in grid is a
technique which distributes the workloads across
multiple computing nodes to get optimal
resource utilization, minimum time delay,
maximize throughput and avoid overload. It is a
challenging problem that has been studied
extensively is the past several years. The design
of load balancing algorithm requires completed
understanding of the grid system and the
scheduling strategies used, the heterogeneity
between available nodes, the challenges and
issues, and their limitations within the grid
Architecture.

Index Terms- Grid Computing, Load Balancing, Min-Min Algorithm

execution time among all the tasks. The algorithm

Load balancing is deviding the amount of work that proceeds by assigning the task to the resource that
computer has to do between two or more computer gsoduces the minimum completion time. The same
that more work get done in same amount of timgrocedure is repeated by Min-Min until all tasks
and,in ganeral, all user get served faster ,loagre scheduled[1]. The algorithm proposed in thisepa
balancing can be implementing with hardwareputperforms all those algorithms both in terms of
software or communication of both. make span and load balancing. Thus a better load
Mixed-machine heterogeneous computinbalancing is achieved and the total response tifne o
environments [2] are a group of heterogeneous highthe grid system is improved. The proposed algorithm
performance machines interconnected with high applies the Min-Min strategy in the first phase and
speed links. They are used to solve a variety d¢hen reschedules by considering the maximum
computationally intensive applications that requirexecution time that is less than the makespan rodai
different computing environments.[1] The Min-Min from the first phase[1].
algorithm first finds the minimum execution time of

all tasks. Then it chooses the task with the least 2. LOAD BALANCING :
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Load balancing refers to efficiently distributing Opportunistic Load Balancing (OLB) assigns the jobs
incoming network traffic across a group of backenih a random order in the next available resource
servers, also known assarver farmor server poal without considering the execution time of the jalrs
those resources. Thus it provides a load balanced
Modern high-traffic websites must serve hundreds afchedule but it produces a very poor makespan.
thousands, if not millions, of concurrent requésten  Minimum Execution Time (MET) assigns jobs to the
users or clients and return the correct text, irsageresources based on their minimum expected execution
video, or application data, all in a fast and falta time without considering the availability of the
manner. To cost-effectively scale to meet thesé higesource and its current load.
volumes, modern computing best practice generallyhis algorithm improves the makespan to some extent
requires adding more servers. but it causes a severe load imbalance.
] o Minimum Completion Time (MCT) assigns jobs to the
A load balancer acts as the “traffic cop” sittily resources based on their minimum completion time.
front of your servers and routing client request®as  The completion time is calculated by adding the
all servers capable of fulfilling those requestsan expected execution time of a job on that resourite w
manner that maximizes speed and capacity utilimatiGhe resource’s ready time. The machine with the
and ensures that no one server is overworked, wWhighinimum completion time for that particular job is
could degrade performance. If a single server go@glected. But this algorithm considers the job anig
down, the load balancer redirects traffic to they g time. Min-Min algorithm starts with a set df a
remaining online servers. When a new server iSdiddQnmapped tasks. The machine that has the minimum
to the server group, the .Ioad balancer automa}icalhomp|etion time for all jobs is selected. Then jbie
starts to send requests to it. with the overall minimum completion time is selatte
. _ and mapped to that resource. The ready time of the
In th'.s manner, a load balancer performs the falgw resource?ri)s updated. This process is repé,ated alhtil
functions: the unmapped tasks are assigned. Compared to MCT
his algorithm considers all jobs at a time. So it
roduces a better makespan. Max-Min is similar to
Min-Min algorithm. The machine that has the
minimum completion time for all jobs is selected.
rThen the job with the overall maximum completion
fime is selected and mapped to that resource. The
ready time of the resource is updated. This protess
repeated until all the unmapped tasks are assigned.
The idea of this algorithm is to reduce the wantetiof
the large jobs.[1]

e Distributes client requests or network loa
efficiently across multiple servers

» Ensures high availability and reliability by
sending requests only to servers that a
online

* Provides the flexibility to add or subtract
servers as demand dictates

3.RELATED WORK :

A load balancing algorithm aims to increase thé OAD BALANCED MIN-MIN ALGORITHM :

utilization of resources with light load or idle )
resources thereby freeing the resources with heawe load balanced min-min algorithm as shown in fig
load. The algorithm tries to distribute the loadoag : . "

all the available resources. At the same timepitéao 1. The algorithm starts by executing the steps in-M

minimize the makespan with the effective utilizatio Min strategy first. It first identifies the task iag
P . minimum execution time and the resource producing
of resources.[1] Braun et al [2] have studied th

ft. Thus the task with minimum execution time is

:Zéf'éiﬁséﬁgra?:e (r)lf delfc\)ﬁn :tie#r'st}chglgoggggsalsscheduIed first in Min-Min. After that it considetise
9 9 puting. Y inimum completion time since some resources are

plrowgiﬁd a s_ll_r::u_lanon ﬁas? for :ﬁstegrchetrs tz[lmtt scheduled with some tasks. Since Min-Min chooses
aé:” me. e rﬁs.u S S tovvf tha enetic gug ththe smallest tasks first it loads the fast exegqutin
(GA) performs well in most of the scenarios an esource more which leaves the other resources idle

el Sl M i perfrms e L BULis sile and procices 2 good make-span
P y eCompared to other algorithms.[1]

The simple algorithms proposed by Braun ar
Opportunistic Load Balancing (OLB), Minimum
Execution Time(MET), Minimum Completion
Time(MCT), Min-Min, Max-min.

74



International Journal of Research in Advent Tecbggl(IJRAT) (E-ISSN: 2321-9637)
Special Issue
National Conference “CONVERGENCE 2016","967" April 2016

rescheduled in the resources which are idle or have
minimum load.[1]

for all tasksTi

for all resources

Cij=Eij+rj

do until all tasks are mapped
for each task find the earliest completion time an
the
resource that obtains it .
find the task Tk with the minimum earliest
completion time

assign taskTk to the resourcerl that gives the

p
Find the makespan &
Fesource B producing it

k 4
Find task Ti with minET in Bj

i, A

earliest

completion time . ¥

delete task'k from list Find the manCT for Ti &
update ready time of resourBé | Resource Bk procucing it ]

updateCil for all i

end do

/I rescheduling to balance the load
sort the resources in the order of completion time
for all resources R

S —
Find the tazk Ti
with pext maxCT

& resource Bk

producmg i
Compute makespan = max(CT(R))
End for
for all resources Reschedule T in Bk & wpdate
for all tasks { ready time of both j and Bk
find the task Ti that has minimum ET in Rj ; J
find the MCT of task Ti /L
if MCT < makespan P
Reschedule the task Ti to the resource th: ~ mim::“aa o
. - 1es
produces it {; camsidared F}—.[ Stap
Update the ready time of both resources p_ f,f”
End if ™
End for {m
End for 1—: Find the rescurce B with next maxCT ]
//Where MCT represents Maximum Completion Time | : '
Fig 1.Ibmm heuristic Fig.2 Rescheduling phase of LBMM

So LBMM executes Min-Min in the first round. In the EXAMPLE:
second round it chooses the resources with heady lo '

and reassigns them to the resources with light.loag,gjger 4 grid environment with two resources R1

LBMM identifies the resources with heavy load by, 4 R2 and a meta-task groMy with four tasksT1

choosing the resource \_/vith.high makespa_n in t 2, T3 and T4. The grid scheduler is supposed to
schedule produced by Min-Min. It then considers thg.paquie all the tasks withiMv on the available
tasks assigned in that resource and chooses tke taSsourcesR1 and R2 Since Min-Min algorithm is
with minimum execution time on that resource. Th%imple and produces a better make-span than tiee oth

completion time for that task is calculated for a”algorithms discussed in the literature, the progose

resources in the current schedule. Then the maXim%orithm executes the Min-Min algorithm in thesfir
completion time of that task is compared with the, o< o schedule the jobs. But to remove the

makespan produced by Min-Min. if it is less thaniniation of unbalanced load in Min-Min the jobeea
makespan then the task is rescheduled in the ®@SO0Ufegchequled in the second phase. In this problem th
that produces t, and. the ready time 9f both FEEBIN oyecution time of all tasks are known prior. Theyc
are updated. Otherwise the next maximum completiof\s, he calculated if the number of instructionsagh
time of that task is selected and the steps areateq job and the computation rate of each resource is
aga_in. The_process stops if all resources a_ndaalklst known. They are represented (in sec) in Expected
assigned _n them have been considered  fgfjmg 1o Compute (ETC) table. Table 1 represents the
rescheduling.  Thus the possible resources  aggqcytion time of the tasks on each resources[1]
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Completion tmme (sec)

Table 1. Expected Execution Time of Tasks
Resources 8
Tasks
R1 R2 7
T1 7 2 =
5
T2 11 3
T3 12 3
T4 6 2
2
T4
Static mapping of tasks to machines based on Mii

Min is shown in Figure 3. Min-Min choose the
minimum completion time and so all tasks are Rl R2
scheduled to resource R2 and resource R1 remal

idle. The makespan produced by Min-Min is 10 sec Figure 4. Gantt chart of LBMM Algorithm

Completion tme (z2c)

T According to the proposed LBMM task T1's
maximum completion time is less than makespan
10 produced by Min-Min. Other task's maximum
E completion time is not less than makespan. SoTask
is rescheduled in resource R1 and the remaining tas
7 are scheduled in the same resource R2. The refsult o
T2 LBMM is shown in Figure 2. Thus the rescheduling of
Min-Min algorithm utilizes the idle resource R1 as
4 well as reduces the makespan to 8 sec. Mapping of
T4 tasks based on LBMM is shown in figure 4.
2
. CONCLUSIONS:
R1 R2

Min-Min and Max-Min algorithms are applicable
Figure 3. Gantt chart of Min-Min Algorithm in small scale distributed systems. When the number
of the small tasks is more than the number of dngel
tasks in a meta-task, the Min-Min algorithm cannot
schedule tasks, appropriately, and the makesp#reof
system gets relatively large. Furthermore it does
provide a load balanced schedule
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