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1. ABSTRACT

Cloud computing has become
increasingly popular model for delivering
applications hosted in large data centers as
subscription oriented services. Hadoop is a
popular system supporting the MapReduce
function, which plays a crucial role in cloud
computing. The resources required for
executing jobs in a large data center vary
according to the job type. In Hadoop, jobs
are scheduled by default on a first-come-
first-served basis, which may unbalance
resource utilization. This paper proposes a
job scheduler called the job allocation
scheduler (JAS), designed to balance
resource  utilization.  For  various  job
workloads, the JAS categorizes jobs and
then assigns tasks to a CPU-bound queue or
an JO-bound queue. However, the JAS
exhibited a localty problem, which was
addressed by developing a modified JAS
called the job allocation scheduler with
locality (JASL). The JASL improved the
use of nodes and the performance of hadoop
in heterogeneous computing environments.
Finally, two parameters were added to the
JASL to detect maccurate slot settings and
create a dynamic job allocation scheduler
with  localty (DJASL). The DJASL
exhibited superior performance than did the
JAS, and data locality similar to that of the
JASL.
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2. INTRODUCTION

BIG DATA

“Big data” is a term used to describe a
collection of data sets with the following
three characteristics:

i Volume- Large amounts of data
generated.
ii.  Velocity-Frequency and speed of

which data are generated, captured
and shared

ii.  Variety-Diversity of data types and
formats from various sources.

The size and complexity of big data
makes it difficult to use traditional database
management and data processing tools. Data
is being created in much shorter cycles from
hours to milliseconds. There is also a trend
underway to create larger databases by
combining smaller data sets so that data
correlations can be discovered.

Big data has become the new frontier of
mformation management given the amount
of data today’s systems are generating and
consuming. It has driven the need for
technological infrastructure and tools that
can capture, store, analyse and visualize
vast amounts of disparate structured and
unstructured data. These data are being
generated at mcreasing volumes from data
mtensive  technologies including, but not
limted to, the use of the Internet for
activities such as accesses to information,
social networking, mobile computing and
commerce. Corporations and governments
have begun to recognize that there are
unexploited opportunities to improve their
enterprises that can be discovered from
these data.
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3. Proposed work

An approach for balancing resource

DATA FLOW DIAGRAM:

utilization in Hadoop systems in 1. The DFD is also called as bubble
heterogeneous computing environments chartt It is a simple graphical
such as clouds. formalism that can be wused to
To overcome the limitations of represent a system i terms of mput
current mapreduce application platforms, data to the system, various
we first proposes a job scheduler called job processing carried out on this data,
allocation scheduler (JAS) for balancing and the output data is generated by
resource  utilizaton i heterogeneous this system.
computing environments. The JAS divides 2. The data flow diagram (DFD) is one
jobs mto two classes (CPU and I/O bound) of the most mmportant modeling
to test the capability of each TaskTracker tools. It is used to model the system
According to the capacity ratio for job components. These components are
types to maximize resource utilization. the system process, the data used by
The proposes a modified JAS, called job the process, an external entity that
allocation with locality(JASL).The JASL interacts with the system and the
can record each node’s execution time, and mformation flows in the system.
then compare the execution times of the 3. DFD shows how the information
local and non-local nodes too determine moves through the system and how
whether the task can be executed on non- it is modified by a series of
local node.in addition , an enhased JASL , transformations. It is a graphical
called dynamic job allocation scheduler technique that depicts mformation
with locality(DJASL), was developed by flow and the transformations that are
adding a dynamic function to the JASL. applied as data moves from nput to
output.
4. System architecture 4. DFD is also known as bubble chart.
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Fig: System Architecture

A DFD may be used to represent a
system at any level of abstraction.
DFD may be partitioned mnto levels
that represent increasing information
flow and functional detail
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5. Algorithm

Job queue (set CPU-slot)

DJASL
1 for Jobim Job Qe doe
! 2L h.;s LE?E c-:'qag:l_x-[uj Mj Jikic B L_-!_:-.-u.u_d them 1 When a batch of jobs are submitted into JobTracker:
] obtem the task miormation from Task Tmcker P
4 e the TaskTreber capabifty accontg to Task TrackerCP T/ Capabilily 3 wdd joby ubst Joh Ques;
FiEEgeei ot o Rrpcedion eiston o g 3 Initialize SetTuaskTrackerCPUTable == 0;
5 = —f'— 4 Initialize SetTaskTracker/OTable = 0;
b T 5 Initialize CPUcount :=
f o dec .m;rur.m i _— - 6 Imitialize [Ocount == (;
! ky 2= {tke mumber of G elots) e T I*‘: T lmtialize LocalityBenifil Table = 0;
8 rocerd by on TskTrucker AU Table ? 8 while 'rc:f.'l"vc Hr:urt?{.'u:t by TaskTracker do
g S Ted Traeker T able == 1 9 TaskTrackerCPUslot 1= 0;
L. st T 10 TuskTracker]Oslol = 0;
10 retare TeekTrackerCPUsld scoonding go TaskTrackerCPT Tl 11 obtain TaskTrackerBunningCFPUtask from Heartbeat information;
11 brea) 12 obtain TaskTrackerRunningl/Otask from Heartbeal information;
- 13 Available CPUSlots 1= 0;
14 Availablel O8lots := 0
. . . 15 JOB_CLASSIFICATION_L( Heartheat ):
It reads the execution of job time 16 | if SetTaskTrackerCPUTable == 1 then
17 l_ obtain TaskTrackerCPUslot according to TaskTrackerCP U Table;
Job queue(set I/O_slot) 18 else
19 |_ TaskTrackerCPUslot :=8ET_CPU_SLOT(Job Queue);
U boe Jobin Job Dvese o 20 if SetTuskTracker/OTable == 1 then
7 of Fob has been Buishad and Job is 1/0:bound then n |_ obtain TaskTracker]Oalol according to TaskTracker/OTuable;
] obeain t5e taek mirmation from Tes Trocker; 22 alse
| comgerte the Tost Trocker capabulity scooeding 1o Task Traker] O Capabifily; 23 |_ TaskTracker[Oslot :=SET_I10_SLOT{Job Queuc);
T
s i By ot i1 if TuskTrackerCPUslot == (0 then
& for sach TeskTrucker do 25 |_ TaskTrackerCPUslol = default CPU slot;
Ly dy
7 iy 1= | the mmber of 1/ ﬂtl-?'-"},_:f 26 if TashTrackerlOslot == 0 then
] recard i, st Tracher el L 7 l_ TaskTracker[Oslot := default [/0 slot;
8 Sei ToakTrocker] (Tabde == 1: 28 if TaskTracker. CPUusage > 90% of CPU usage then
CPU =:1;
10 revere TeskTreckeriDeld acoonding to TeskTrocker/(Tabis; H l— Pttt
11 L break 30 if TaskTracker [Ousage > 35MB then
- i |_ [Ocount += 1;
32 if CPUcount »= 100 then
In this algorithm the mnput data’s slots are 33 | reset CPUslot:
given time for every task. I if [0count >= 100 then
5 | reset I/Ouslot;
36 Avnilable CPUSlots := TaskTrackerCPUslot — TaskTracker RunningCPUtask;
a7 Availablel O8lots := ToskTrucker] Oslot — TaskTrackerRunningl Otask,
a8 CPU_TASK_ASSIGN_L(Available CPUSlot):
a9 [0_TASK_ASSBIGN_L{Available] O5lot).

When the frequency is overload it can
maintain the tasktracker.
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[4] Matei Zaharia, “The Hadoop Fair
Scheduler”
6. Result analysis http://developer.yahoo.net/blogs/hadoop/Fai
rSharePres.ppt

W user
o storage

® processing

7.Conclusion
The JAS provide highly efficient job

scheduler for hadoop system .according to
the job tracker first computes the capability
of each task tracker and then sets the no.of
CPU and I/Pslots accordingly

The DJASL also mmproved the data
locality of the JAS by approximately 27%
this scheduling alg is not only useful for
hadoop system but also applicable to other
cloud software systems as YARN and
Ancka

8. Future Enhancement

In the future the -characterization
and performance comparisons of CPU and
I/O-bound jobs will be provided.

CPU and 1/O-bounds can be

parallelized to balance resource utilization.
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