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cache performance enhancement through Hybrid LWFG
partition algorithm in real-time operating system
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L33 VXa ) Today multi-core system having complex Hierarchical shared memory architecture which create Cache-awareness

related problem like Cache misses, task tardiness, task migration. So the Problem of cache aware real-time
scheduling on multiprocessor systems has been considered. Methods for improving real-time performance on multi-core
platforms are task partitioning & global scheduling. Both scheduling scheme have problems .This research make hybrid
scheduling combination of two schemes. The Existing LWFG cache-aware partitioning algorithm cause problem like to schedule
tasks which share memory with one another in such a way as to minimize the total number of cache misses & bin packing problem.
This research implement HLWFG(Hybrid Largest Workir;? set size First, Grouping) algorithm which overcome problems like task
migrations, deadline satisfaction ratio ,task execution efficiency, bin packing problem of LWFG algorithm. HLWFG implement in
cluster environment which solve memory sharing problem & bin packing problem. The title evaluation shows that in some cases,

the HLWFG partitioning algorithm increases, execution efficiency & minimize task migration..

I.INTRODUCTION

Nowadays, multi-core platforms are widely used in various
high performance demanding applications, due to the
limitations of the single core platforms. Multi-core platform
offers various benefits. [1] present Due to optimization of
real-time performance on multi-core systems poses new
challenges, which are specifically related to the effects of
complex interaction among cache memories Today
Hierarchical caches are the most common type of memory
architecture.
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[2]Figure-1 memory architecture

In hierarchical cache architecture, there are several layers of
cache between the processing cores and the shared physical
memory. As you move from the cache nearest the processing
core to that nearest main memory, the caches typically
become larger, slower, and are shared between more
cores.[2] Figure- 1 shows a typical example of hierarchical
cache organization. In this paper multi-core real-time
scheduling algorithms, implementation oriented issues and
the impact of operating- system and cache overheads have
been considered.

1.1. Real-Time Task Scheduling

Real-time systems depends not only on the results of their
computation, but also on the time at which the results are
produced. The main objective of a fast system is to minimize
the average response time of a set of tasks, while the
objective of a real- time system is to meet the timing
requirements of each task. Scheduling is the process of
telling which task should be executed on a particular
processor during a specific time interval. [4] In extension this
task is given access to all the resources that it requires such as

memory, I/O devices and locked variables. The main reason

for scheduling is to improve the performance of the system

as whole. Real-time tasks have a set of parameters that are of

interest for us in terms of scheduling, and they are:

+ C,theworstcase execution time of a job.

T, the period of a job, which is only applicable to periodic
tasks.

+ D, therelative deadline of a job.

+ 1, releasetime of the first job of a task.

Hence the main objective of the scheduling algorithm
should be allocated to the available resources to the arriving
tasks in the best possible manner, which in turn improves the
performance of the system. The main advantage of a multi-
core system where we have more resources to provide for a
task, depending on the type scheduling we are using.
Another advantage is that the number of context switches is
decreased. Context switch is the process where the
processor stops the execution of a job, stores its present
state and then loads the new pre-empting job into its present
address space. The job that was pre-empted is later restored
to the point until it was executed previously and continues
execution when itis possible to schedule that particular job.

II.LRELATED WORK

Multi-core Real-Time scheduling algorithm classify in to
three terms(1) Global scheduling algorithm(2) Partition
Scheduling algorithm(3) Hybrid Scheduling algorithm.

2.1 Global Scheduling

In this approach there will be a single global queue of ready
tasks, from which tasks will be allocated to processor as per
scheduling processing for the execution. The task will hold
the allotted processor until it finishes its execution or until itis
being pre-empted by the scheduler to execute a higher
priority task. In the case of pre-emption the task after being
pre-empted will be added to the global queue and then it
will be scheduled. Author(3] presented mega task schedul-
ing algorithm which have task migration problem

2.2 Partition Scheduling

Task migration and task preemption cost are very high in
global scheduling algorithm. So, due scalability concern
global scheduling algorithm is not sufficient. Partition
scheduling means all the tasks are distributed to particular
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processor and processor wise tasks ready queue will be
generated. In partition algorithm task migration are not
allowed. Hence obviously there is no consideration for
overhead or delay due to communication between
processors.

2.3 Hybrid Scheduling
This scheduling algorithm was developed for soft real time

systems having hierarchical shared cache. This hierarchical

shared cache may likely exist in many core platforms in order

to avoid cache contention. This approach is a combination of

both the partition and the global scheduling approach.

The Hybrid approach considered here is based upon the

Earliest Deadline First scheduling policy. In this Scheduling

approach, there are three steps;

» Dividing the system into clusters of cores,

+ Allocation of tasks to these clusters by partition based
allocation Algorithm

+ Scheduling of tasks within a cluster using a GEDF
algorithm.

HEDF is the combination of both partition and GEDF
approaches In cluster architecture system is partitioned such
that the cores that are sharing a common cache a grouped
into one cluster. The number of cores in a cluster is the cluster
size. Since a single cache is shared by cores in a cluster, the
migration cost within a cluster is time taken to access the
shared cache. As we are using cluster instead of a single core
we are reducing the bin pack limitation. By adjusting the
cluster size in accordance with the given task set, we can
either lower migration cost or improve bin-packing. Ideal
cluster size depends on both maximum task utilization and
task set size. If the task utilization is high we can have a large
cluster size to improve bin packing and if the task utilization is
low then we can have lower cluster size in order to minimize
the migration cost. There is an admission control mechanism
in a approach which decides what tasks are going to be
allowed into system in-order to get schedule and also
provides mechanism to feasibly allocate tasks to a processor
or group of processor such that each task
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Figure-2 outline of HEDF algorithm

1ll. PROBLEM WITH THE EXISTING ALGORITHM

Author [11] propose LWFG-algorithm. Now problem can be
identify using by the proper architecture of LWFG algorithm.
(a)ln LWFG first tasks are sorted in desending order by task's
WSS size.

(b)Then make group the tasks which shared memory with
current task.
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(c)Now group of tasks are allocated to particular core using
next fit partition technique.

(d)If density of group of tasks is higher than core's density so
it can be allocate to another core. At that condition task's
migration are allowed

3.1 Problem with LWFG-algorithm

(a) If group of memory sharing task-set WSS size is large than
core's size that can be allocated to another core. So, it cannot
solve bin packing problem. Which is the main goal of
partition algorithm?

(b) If sharing tasks on same core so all tasks have to wait for
completion of executing task. So it will create problem like
Core utilization are not properly utilized. This will decrease
IPCrate. So cache awareness are not properly implemented.

(c) Tasks are scheduled using partition EDF. But PEDF having
problem like at that time task scheduling only particular Local
tasks of individual core are consider so if all task Completed
their execution and if another core are executing tasks so at
that time remaining tasks for execution Do not migrate to
idle core. It means all the core's utilization are not properly
utilized. So tasks response time will going to high

IV PROPOSE HYBRID LWFG ALGORITHM

This section describes how hybrid LWFG algorithm satisfies
cache awareness property of existing LWFG algorithm. this
chapter describe: How can we implement best partition
multi-threaded real-time applications on platforms with
complex memory/- cache hierarchies in order to decrease
the execution time by minimizing cache misses and
improving overall system efficiency? Restricting migrations
makes more problem like bin-packing problem concern with
task working set size because of there is no shred cache
working structure is used. By limiting the maximum cache
distance a task is allowed to migrate, these approaches
decrease the potential for costly cache misses.

Goal of Hybrid LWFG-algorithm

(a)Develop strategy which solved the problem of bin packing
because all the memory sharing tasks cannot be allocated to
particular core. if we arrange cluster problem can be solved.
(b) Develop cluster method in which all memory sharing tasks
can be allocated to cluster and task can be migrate within
cluster. To solve problem related to PEDF algorithm for task
scheduling.

(c)Develop Hybrid scheduling technique which is combina-
tion of global and partition algorithm and it overcome
problem of global scheduling and partition scheduling.

(d) Maintain cache awareness property of LWFG algorithm
while enhancing Hybrid LWFG algorithm

V. EXPERIMENTAL EVALUATION

In order to test the HLWFG partitioning strategy, we
compared its performance to three of the the most widely
used static partitioning schemes: LWFG partitioning scheme
and HEDF using next-fit partitioning scheme. For this
algorithm implementation Real-time tool has been
generated in .net 2010 using internal SQL server. Result has
been conducted in table form of internal SQL database.
Author [17] developed Real-time tool which is defined
through the specification of an execution environment, a
workload and a scheduling strategy. In real-time tool working
on multithreaded model in cluster environment. In Real-time
tool task set generation can be specify by XML file. In XML
file different parameter like no. of task set, no. of tasks, LCM,
Task utilization can be defined by user. After that in that tool
task input files can be defined which XML file is. In task input
file total tasks defined per task set using period, execution
time, deadline parameters. In this topic following task set has
been specified. Following example shows that how taskset
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will be generated.

1.tasks10_5_3_1 .xmlfile

<?xmlversion="1.0"7>

-<Tasks U="3.87722222222222" type="periodic" >

<Task type="periodic" D="140" T="76C" T="82"
id="1"/>

<Task type="periodic" D="90" T="90" C="4"id="2"/>
<Task type="periodic" D="240" T="240" C="75"
id="3"/>

<Task type="periodic' D="180" T="180" C="107"
id="4"/>

<Task type="periodic" D="140" T="140" C="118"
id="5"/>

<Task type="periodic" D="160" T="160" C="94"
id="6"/>

<Task type="periodic" D="240" T="240" C="75"
id="7"/>

<Task type="periodic" D="210" T="210" C="47"
id="8"/>

<Task type="periodic" D="150" T="150" C="34"
id="9"/>

<Task type="periodic" D="150" T="150" C="33"
id="10"/>

</Tasks>

When run this algorithm on the tool first enter information
like algorithm, processor, cluster you want.
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Figure-3 snapshot-1 real-time tool window
After entering all information then after clicking the
simulation button all simulation result related data has been
stored in database following snapshots show database
entry
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Figure-5 snapshot-2 thread table
In database result can be generated like how many task
migration done in simulation?
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figure-6 snapshot-3 no. of migration in thread table

5.1Experimentalresult
Task-set: 5, No. of tasks perset: 10, utilization: 3.9

Algorithm [Task- set| No. of | No. of No. of
no. |Processor| cluster migrations

LWFG 10_5_3 4 0 38

8_3_2 4 0 14

HEDF using| 10_5_3 6 5 25
Next-fit

8_3_2 6 5 12

HLWFG | 10_5_3 6 5 20

8_3_2 6 5 10

Result: In table-2 result has been conducted task-set
wise. Following observationhas been observed.
Obeservation:1 Fortask-set 10_5_3 In LWFG algorithm
contain 38 tasks having migration & HEDF contain 25 tasks
having migrations & HLWFG contain 20 task having
migrations.

Obeservation:2 For task-set 8_3_2 In LWFG algorithm
contain 14 tasks having migration & HEDF contain 12
tasks having migrations & HLWFG contain 10task having
migrations.
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Figure-7 graph result

VII.CONCLUSION

In this paper HLWFG algorithm solve cache awareness
problem like task migration. Using this algorithm bin-
packing problem will be solved with shared memory
architecture in Multi-core system. This paper define new
definition of partition algorithm with global algorithm policy
which reduced cache system overhead.
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