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Abstract

Cluster computing is becoming increasingly practical for high performance comput-
ing research and development. A computer cluster is a set of connected computers that
work together so that, they can be viewed as a single system. Clusters offer a scalable
means of linking computers together to provide an expansive environment for hosting
enterprise applications. As the number of nodes in cluster configurations grows, the
cluster administration becomes more challenging. We need to study the challenges of
cluster management and to provide a solution. To have an effective cluster management
we need to have an effective task scheduling algorithm. With the explosive growth of
information, the demand on computing is sharply increasing. Due to a large number of
computing tasks, the scheduling algorithm is an important part of cluster computing
and has a great influence on the quality of claster service. In cluster computing, some
large tasks may occupy too many resources and some small tasks may wait for a long
time based on First-In-First-Out (FIFO) scheduling algorithm. This paper provides
an overview of an improved scheduling algorithm that shortens the execution time of
tasks and increases the resource utilization.
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1. Introduction

Task Scheduling is to assigned a task to an available resource for its execution. Task schedul-
ing is an important component of cluster computing and has a great impact on the quality
of cluster service. The basic problem of task scheduling that needs to be solved is assign-
ing tasks to resources. A scheduler is what carries out the scheduling activity. Schedulers
are often implemented so they keep all cluster resources busy (as in load balancing), allow
multiple users to share cluster resources effectively, or to achieve a target quality of service.
FIFO scheduler is a common scheduler, and it chooses the task to execute according to task
arrival time. By default, FIFO scheduler does not consider a tasks priority.

Usually, in task scheduling algorithms, tasks are described by two parameters: the resource
utilization parameter and task’s execution time. Task’s resource utilization parameter is the
number of cluster nodes required to perform this task. Task’s execution time is the maximum
time necessary to complete this task. But in this paper we propose a task scheduling algo-
rithm, in which tasks are described by three parameters: the resource utilization parameter,
task’s execution time and task’s waiting time. What is a tasks waiting time? Tasks waiting
time is the maximum time that this task can wait before assigning to run. To describe each
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task we used (v, 3,w) triplet, where v is the number of cluster nodes required to perform
this task, § is the maximum time necessary to complete this task and w is the maximum
time that this task can wait before assigning to run. For the value to the number of the
cluster nodes we took m. The first moment of the time we have a queue, in which there are
n tasks, that is we have a queue with n three-dimensional vectors.

2. Model of Scheduling Algorithm for FIFO

Improved algorithm description:
Input:
n tree-dementional vectors: {(v;, Bi,w;);i = 1,2, ...,n};
the number of cluster nodes: m;
Process:
Stepl: declare the variables
the number of assigned tasks: k= 0;
the number of cluster occupied nodes:s =0
the number of cluster idle nodes: f;
Step 2: while s + vp41 <0 thenk =k + 1,5 = s + v, and serve k™ task;
Step 3: set f =m —s;
Step 4: sort (1, B2, ..., B in non-decreasing order: [B3i,, Biys s Bins
Step 5: declare the variables
7" moment of the time: 7;,,i = 1,2, ..., k;
the number of cluster idle nodes at ;" moment of the time:
mi,i: 1,2,...,k,‘ ’
Step 6: for j =1 to k set 7, = B3;; and m; = f + Y1y m;;
Step 7: go through the queue and find which (v;, 5;,w;) so that v; < f,B; <m
forj=k+1ton
if v; < f,B8; <7 then serve j* task and break for;
Step 8: check if there are tasks in queue that have the waiting time less than 1,
forj=k+1ton
if w; < 7 then delete ™ task from the queue and rearrange the queue;
Step 9: while the queue is not empty at each 1;,1 = 1, ..., k point do these cheeks
forg=k+i+1ton
if w; < 11 then delete j™ task from the queue and rearrange the queue;
if Vkri < my then serve (k + i)th task;
else
forg=k+i+1ton
if vy <m; and 7, + B; < Ti11 then serve j' task and break for.

3. Conclusion

We presented the improved model of the scheduling algorithm, which decreases the execution
time of tasks and increases the resource utilization of the system. In the above mentioned
algorithm each task is characterized by parameters (v, 3, w), where v is the number of cluster
nodes required to perform this task, § is the maximum time necessary to complete this task
and w is the maximum time that this task can wait before assigning to run. Note that in
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the improved algorithm we have used the backfill scheduling model. Backfill is a scheduling
optimization, which allows the scheduler to make better use of available resources by running
jobs out of order.
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M bwynpiwl wjignphpih puptjuyywo dnnbg
U. dwpnubyul

Udthnthnid

Lnnuontd Gepyuywugynid wjwGuwynpiwb wignphpuh dnnhy, npp Gjuqtgimy £ wnwow-
nnpuiph Juunwpdwl dwdwlwyp L dhowglnid hwiwjunpgh ntunipultinph oquuwgnpomuin:
Upgnphpdnid jnipupwlsynip wnwownpuilp pmpwgpynid t (v, §, w) yqupwdtnpbpny, np-
wmtin v-6 wyn fulnhpp vywuwpytnt hwdwp ywhwboynn YpuwumbtipwyhG hwiqnygGtnh
pwlwyG t, /-G wyn funhpp vywuwpytine hwdwp wwhwloynn wnwybjuwgnija dwdwluyl
L, hul] w - G wyl wnwybjugnyyl dwdwlwlyl E, np wyn wnwownpwlpp Jwnpnn L uyuuby
dh0su vyuuwpyiwl ninupyytp:

VAY‘IHIQHHaSI MOAEABb AATOPUTMA IINAHHUPOBAHUA
A. Bappausan

AnHoTanuys

B cTaThe BBOAUTCS YAYUIIIEHHYIO MOAEAB aATOPUTMA TAAHUPOBaHMS, KOTOPas yMeHb-
II1aeT BPEMS BLITTOAHEHUS 3aAa4 ¥ YBEAMUYMBAET UCIIOAB30BaHNE PeCypPCOB CUCTEMEL. B
BBHIIIIEYTIOMSTHYTOM aATOPUTME KaXKAasl 3aAaua XapaKTepusyeTcs apamerpamu (v, 3, w),
TAe V-KOAMYECTBO Y3AOB KAACTEPa, HEOOXOAMMBIX AASI BBITIOAHEHWS 3TOM 3apadu, (3-
MaKCHUMaAbHOE BpeMsi, HEOOXOAMMOE AAST BHITOAHEHUS STOM 3aAaUH, a w -MaKCHUMaAbHOE
BpeMs, YTO 3Ta 3apAada MOJKET MOAOKAATHL A0 Ha3HAaUEHUS AAS 3aITyCKa.



