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Abstract - Accessibility of Low expense and superior workstations associated with the fast organization makes disseminated
processing an alluring and modest system to abuse covalent is mat a practical level in client or application plans (programs).
A dispersed framework can be utilised viably by its end clients just if its product presents a solitary framework picture to
clients. Consequently, every asset of any hub must be effectively and straightforwardly open from some other. While
arrangements are accessible to move and share assets, like records and printers, an overall working framework that helps
organise advancements, there is a famous requirement for working frameworks to share the general figuring offices, including
the CPUs, for better execution and adaptation of internal failure. When sharing the CPU, the working frameworks are
required in various machines to coordinate to accomplish all the evenest load balances. Subsequently, the working
frameworks should have a typical convention for measuring relocation. Here, an additional advance trying to misuse some
useful level covalent, a developer composing client-level application system by utilizing strings instead of utilizing measures.
Spreading execution of cycles or strings over a few processors leads to misuse of parallelism and accomplishes improved
execution along these lines. When contrasted with a cycle, a string is lighter regarding overhead connected with creation,
setting exchanging, bury measure correspondence and other routine capacities. These natives can be executed inside a similar
location space. So, a string movement is considered instead of cycle relocation. Here, the string advantages are relocated for
the best use of processing assets to acquire generous speedup in implementing equal and multiple tasks applications.
Specifically, configuration issues are portrayed for remembering the current Linux piece of string relocation and string-based
booking modules and give ideas for simple execution of the proposed schemes.

Keywords - Investigations, CPU, Migration, LINUX.
Studies have shown that a normal 50-60% of workstations

1. Introduction

Over the most recent twenty years, the progress of
minimal effort has drastically changed the processing climate
of incredible microchips and high-velocity PC networks. The
huge, solid centralized servers of bygone eras have offered
an approach to bunches of little workstations yet amazing
that are associated with rapid information organizations. The
organization of workstations regularly alludes to a bunch of
PCs. Bunch figuring climate has a few benefits over
customary PCs. It gives higher unwavering quality, as the
disappointment of a single hub doesn't cut down the whole
framework along these lines, expanding the accessibility of
the framework for its clients. Since every PC in the bunch is
free of others, it is not difficult to add or eliminate a PC from
the group without influencing others. Such expansion to a
centralized server requires substituting old parts with more
remarkable segments for which the framework must be
closed down, which diminishes its accessibility. The total
registering capability of a bunch of workstations is colossal.

stay inactive in an ordinary registering climate, with the
figures going up to 80-90% during the night. Inactive
workstations are a misuse of assets and ought to be used.
Again a few customers feel the lack of computing power if
they run multiple applications chipping from their
workstations. These assets can't be completely used until
clients share each asset directly.

With direct sharing methods, the clients ought to have
the option to utilize assets independent of their actual areas.
This is the thing that does a wide range of works. The
objective of the conveyed framework is to give every one of
the assets at the removal of its clients without troubling them
to know about the appropriation's subtleties. Recently,
various circulated frameworks have been created in colleges
and exploration research centres. Some unmistakable models
incorporate Amoeba, Locus, Sprite, MOSIX, etc. Most of
these frameworks run the same working framework on every
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one of the hubs to give a solitary framework picture to its
clients. The disseminated framework attempt to imitate the
Unix working framework because of its huge existing client
and application base. Be that as it may, a common
organization includes equipment and working frameworks
from different merchants; consequently, heterogeneity is one
of the significant issues when planning an appropriate
framework. While arrangements are accessible for getting to
distant records in a heterogeneous climate, the main asset,
i.e. CPU, is ordinarily not shared. It wants to share all
handling heap of the framework by giving directly in a
heterogeneous  climate,  consequently  fundamentally
expanding the framework's profitability. Here, examine the
issues identified with Load sharing(l) and measure
movements that extensively affect the framework's plan
[1,2,3].

1.1. Preemptive and Non-preemptive Process Migration
The movement of a previously executed measure is
called preemptive interaction relocation. It requires halting
the cycle (seizure) and moving its interaction table state and
address space to another machine where the cycle is restarted
from a similar state. The execution of a cycle at a hub not
quite the same as a similar state maker of the interaction is
called distant execution(1). It is additionally called non-
preemptive  cycle relocation; it doesnt include
preemption(10). Non-preemptive interaction relocation can
be carried out with less overhead, as it excludes the exchange
of address space. The preemptive interaction relocation is
costlier in terms of time. Because of this explanation,
preemptive cyclical movement may exceed its benefits.
Subsequently, preemptive cycle movements are successful
when the interaction is exceptionally calculated and the cycle
size is more modest. Additionally, it requires effectively
checking the condition of a cycle in execution and moving
this state to the objective machine. This is troublesome if two
machines are structurally extraordinary. Then again, non-
preemptive interaction relocations can undoubtedly oblige
heterogeneity, as another cycle is the objective machine.[4,5]

1.1.1. Heterogeneity

Heterogeneity can take a few structures in an appropriate
framework. The partaking machines can be of various
structures (engineering heterogeneity), can run distinctive
working frameworks (working framework heterogeneity) or
have various volumes of assets like the measure of RAM and
plate space (design heterogeneity). The heterogeneity
enormously affects load sharing. The help for heterogeneity
in the dispersed cycle the executives get fundamental to
relocate an interaction; moving a cycle to an incredible host
that might be somewhat stacked instead of a lethargic softly
stacked host could be smarter.[3,4,5,6].

1.2. Related Work
A few interaction relocation frameworks have been
carried out before. In this segment, we will look at a portion
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of these frameworks in a word. Interaction relocation can be
done in the client space or by adjusting to aportion.

In 2020, Fettes Q et al. [7] introduced the RL to adapt
moderately complex information access examples to develop
hardware-level thread migration strategies. Using the new
history of memory access areas as inputs, each thread learns
to perceive the connection between earlier access examples
and future memory access areas. It leads to the interesting
capacity of this strategy to make fewer, more successful
relocations to moderate centres that limit the distance to
different memory access areas. Letting a low-overhead RL
specialist learn a policy from real connection with equal
programming benchmarks in an equal simulator shows that a
relocation strategy that recognizes more complicated
information access patterns can be learned. This
methodology decreases on-chip information development
and energy utilization by 41% while lessening execution
time by 43% when contrasted with a simple benchmark with
no thread movement. The advantage of this method was RL
trained policy can reduce on-chip data development. This
strategy was slow.

In 2020, Gong X et al. [8] introduced an 1/O scheduling
model that connects the semantic gap in the application of
the VM thread and the h/w schedulers in the host machine.
Moreover, the information about the 1/O request can be
passed through software stack layers. All layers have given a
piece of particular information about the surroundings of the
appliance. Therefore, various scheduling points have been
given for implementing other 1/O techniques. Based on the
Linux OS, KVM, QEMU, and virtio protocol are used in our
workspace. A scheduler prototype, Orthrus, was
implemented to evaluate the model's efficacy. Extensive
experiments guarantee that the real-time necessities and risk
factors reserve systems based on the resources and overhead
the throughput and consume memory. It takes a very short
period. But, sometimes, the important data will be lost.

In 2020, Al-hamouri, R et al. [9] presented a
performance-based evaluation for thread-based applications
hosted on various virtualised platforms. Moreover, it
calculates virtualised strategies' effects on sequential and
multi-thread applications. Various platforms are measured
using the same applications; some are provided by VM
operated by VB, during lightweight virtualization provided
by WSL. This strategy is used in every platform and
provides an efficiency-based comparison. It is used to reduce
the processing time and max the threads in the system.

In 2020, Lim G et al. [10] presented state-of-the-art
TEK, consisting of three main components: CPU Mediator,
Stack Tuner, and Enhance the thread Identifier. Experimental
results show that this scheme improves the user response (7x
faster) based on high CPU debate compared to the old thread
method. Moreover, TEK problems such as faults occur
periodically while segmenting and when a CE application
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increases the number of threads during execution. This
method improved the ignorant SM on the low-end CE
device. But this approach was inefficient and expensive.

In 2019, Zhu Z et al. [11] presented an MR management
at the OS layer of mobile-edge computing, known as
TOMML, which follows the patterns of the micro-kernel life
cycle and meets clients' needs by plugins selection for
achieving various kinds of goal optimization. This method is
divided into more sessions, such as; first, it shows the
efficiency of TOMML via theoretical simulations and
experiments. Experiments tell that TOMML improves the
allocation of memory performance to 12%-20%. Moreover,
a plugin is presented to save power, which is promoted to 6-
25% bank-free by comparing the already defined work. It
uses to reduce the processing time. But it was expensive.

In 2020, De Oliveira, D.B et al. [12] presented an
automata-based model for describing and validating kernal
events ordered in Linux PREEMPT_RT. It also presents an
enhancement for the trace of the Linux platform, which
activates the trace of events by verifying the consistent
execution of kernal linked with the sequencing events based
on the formal method. It enables the cross-checking of kernel
behaviour, which is the formal one. In case of inconsistency,
it pinpoints likely areas of improving kernel and is useful for
regression tests. Using this strategy, 3 problems are revealed
with less oral, how it is conveyed and fixed to the Linux-
kernel community. This method is possibly essential to the
behaviour of Linux by utilizing a less amount as well as an
easy understanding of automata. The limitation was that this
approach could generate spontaneously via tracings, albeit
interest would possibly be errors induced by limited
problems in the kernel.

In 2020, Sandikkaya, M.T et al. [13] presented the
DeMETER in clouds, such as detecting the runtime
execution of malicious threads with ML in PaaS clouds. This
method considerably varies from IDS/VS, focusing only on
processor usage and resource access. Attacks that occurred in
the Old web application are related to the report of OWASP,
and the coming trends were examined as well as the sample
web traffics with 100,000 requests, including 1% of
malicious root traffic from common attacks, are all created to
prove the concepts. Created web traffics tested in cloud-
related demo application on a concious platform cloud.
Thread Behaviours are watched and based on CPU loads,
accessing the database to keep the mechanism secure for all
cloud participants. Even though the executed instructions are
not monitored, the collected telemetry forms many traces for
classification. This friendly method was expanded to detect
malicious threads and examined on more classifiers. While
observing, its accuracy is incredibly successful.
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In 2019, Rao X et al. [14] presented special effects for
thread-groove width on the surface of the cylinder on diesel
engine efficiency. This method's main aim is to gain insight
into the interaction between TGT, frictions, and the
behaviours of a CLPR diseal marine. TGT consist of 4
various widths; also a, 1, 2, 3, and 4 mm were designed and
machined on cylinder liners; next, it is verified using a 4
stroke CLPR frictions test. The cylinder liner pressure,
contact resistance between cylinder liner piston rings, and
worn-morphological surface are obtained to examine the
cylinder liner's performance with various TGT widths.
Precisely a 3 mm TGT had a clear effect on the system of
CLPR efficiency; the CLPR anti-friction performance shows
an average friction reduction of 30.9%, oil-film lubrication
efficiency reflects the contact resistance increased by 33.3%,
14.4% efficiency sealing is enhanced. Still needs to improve
the friction oil-film thickness.

1.2.1. User Level Implementations

Complete client-level executions work by blocking
framework calls through an adjusted framework call library.
Aside from the library, a couple of daemons are additionally
given for conveying different hubs in the framework. Albeit
a few frameworks, for example, Utopia utilizes an alternate
methodology where a couple of projects are needed to be
connected with the library so they can bring forth another
cycle for relocation. Different applications are not needed to
be re-linked with the library. The benefit of a client-level
execution is that it is exceptionally versatile. Further, the
execution cost is significantly less than that of a portion-level
implementation. The following working Systems have the
Migration office at the client execution level. 1. Utopia,2.
Condor, 3.GLUnix.

2. Policies for Process Migration

Even in a distributed system, some machines, in the
appearance of error, may bring a heavy load, while different
machines may be inactive or less stacked. To dispersion the
heap(1) to make it more uniform, these frameworks change
the operations from actively stacked machines to low-
stacked machines. To settle on powerful cycle relocation
choices, a hub should know the heap of different hubs in the
framework. A heap sharing arrangement gives this heap data
to the hubs. It helps with choosing whether a cycle can
relocate, where it tends to be moved, and a hub should
acknowledge a far-off measure [14, 15, 16].

2.1. Classification of Policies

The scheduling algorithms employed in distributed
systems utilized in conveying frameworks can be ordered in
shifts. This grouping gives reasonable thought to the issues
in load-sharing arrangements.
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b root@®jocalhost:~
Flle Edit  View Terminal Go
12:21:56 up 33 min,

Help
2 users,

load average: 0.02,

0.08, 0.08

62 processes: 61 sleeping, 1 running, 0 zombie, 0 stopped

CPU states: 2.9% user 1.1% system  0.0% nice 0.0% iowait 95.8% idle
Mem: 221924k av, 212424k used, 9500k free, Ok shrd, 13972k buff
156032k actv, Ok in_d, 2668k in_c
Swap: 522072k av, 6088k used, 515984k free 100652k cached
PID USER NI SIZE RSS SHARE STAT %CPU ¥MEM  TIME CPU COMMAND)
1 root 15 0 104 84 56 S 0.0 0.0 0:04 0 init
2 root RT 0 0 0 0 SW 0.0 0.0 0:00 0 migration/0
3 root 15 0 0 0 0 SW 0.0 0.0 0:00 0 keventd
4 root 15 0 0 0 0 SW 0,0 0.0 0:00 0 kapmd
5 root 34 19 0 0 0 SWN 0.0 0.0 0:00 0 ksoftirqd CPUO
10 root 25 0 0 0 0 SW 0,0 0,0 0:00 0 bdflush
6 root 15 0 0 0 0 SW 0.0 0.0 0:00 0 kswapd
7 root 15 0 0 0 0 SW 0,0 0,0 0:00 0 kscand/DMA
8 root 15 0 0 0 0 SW 0.0 0.0 0:00 0 kscand/Normal
9 root 15 0 0 0 0 SW 0,0 0,0 0:00 0 kscand/HighMen
11 root 15 0 0 0 0 SW 0.0 0.0 0:00 0 kupdated
12 root 25 0 0 0 0 SW 0.0 0,0 0:00 0 mdrecoveryd
16 root 15 0 0 0 0 SW 0.0 0.0 0:00 0 kjournald
74 root 25 0 0 0 0 SW 0.0 0,0 0:00 0 khubd
1226 root 15 0 0 0 0 SW 0.0 0.0 0:00 0 kjournald
2556 root 15 0 192 160 112 5 0.0 0.0 0:00 0 syslogd
2560 root 15 0 48 4 0S 0.0 0.0 0:00 0 klogd
2586 rpe 15 0 80 0 0 Sw 0.0 0.0 0:00 0 portmap
2605 rpcuser 25 0 76 0 0 SW 0.0 0.0 0:00 0 rpe.statd

Fig. 1 Memory utilization of a particular node

Worldwide/Local Scheduling Algorithms, Centralized
or Distributed, Hierarchical, algorithms Sender/Receiver
Initiated, Static/Dynamic Scheduling Algorithms
adaptive/Non-Adaptive Scheduling Optimal/Sub Optimal
Heuristic or Approximate Cooperative/not are the Design
Goals.

The strategy intended for our cycle relocation

framework has the accompanying objectives:

1. Proficiency 2. Scalability 3. Heterogeneity 4. Performance
Transparency 5. Fault open-minded 6. ParameterTuning 7.
Simplicity [17,18,19]

2.2. Issues in Load Sharing Policies

A load-sharing policy resolves several issues and
enables the hosts to share their load efficiently. In this
section, we discuss the issues and also describe the proposed
solutions.

Load Measurement
Which Processes Can be Migrated?
When can the Processes be Sent or Received?

e Where Should a Process be migrated or relocated?

3. Designing A Load Balancing Policy

The plan period of a heap offsetting strategy manages
the absolute most significant choices that must be made for
the organizational load, processor load and other related data
about the cycles in the framework cushion. As seen by the
architect, the whole scheduler action is named sensing the
buffer, sensing the network, and selecting the interaction to
relocate [20,21].
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3.1. Sensing the Buffer

To work For any booking calculation proficiently, it
needs to make legitimate judgments regarding the movement
of an interaction. For this choice to be ideal, it needs to
consider components like the memory, measure tally and
processor utilization. Thus detecting the cradle is separated
into three stages, specifically Memory use, figure Processes,
and hub Processor utilization. Memory usage factor
comprises the measure of actual memory being utilized, the
measure of actual memory that is free and the complete
actual memory accessible. Hence utilizing these variables,
the level of memory usage is determined. Each centre of this
value cluster is empowered to discover the memory use of
every hub in the bunch. This data can be helpful in dynamic
situations where a specific hub, which needs high memory
measures, can be distinguished and measure relocation can
be performed. There are shell contents in UNIX that
empower the client to discover the memory use of a specific
hub. Utilizing these shell orders, shell content has been
created, and sudden spikes in demand for every one of the
hubs of the organization. The execution on far-off hubs is
conveyed by utilizing rsh and rcp orders in unix.
Furthermore, we need data about the number of cycles
executed on every hub. This data helps relocate an
interaction from one hub to the next. A Process is relocated
when it requires more CPU than apportion, and different
hubs are sitting and have less number of cycles running on
their processor. Recognizing such cycles should be possible
by utilizing shell orders like a top. Top updates like
clockwork and giving the client data about the best 10 cycles
are utilizing the CPU the level of time the interaction spends
in client mode and framework mode alongside the 1/O
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inactive time. It likewise gives the client the framework load
for the past 1 minute, 5 minutes and 15 minutes. The sample
output of the top is as follows. #top [22,23]

Utilizing this yield cycle, data can be acquired in fig 1.
Alongside this, a few client-composed ¢ projects can be
utilized to get the cycle data from the/to proc/filesystem. In
conclusion, are keep on discovering the heap on the
processor. The heap normal attempts to gauge the number
of dynamic cycles whenever. High burden midpoints imply
that the framework is being utilized intensely, and the
reaction time is correspondingly lethargic. The heap normal
is the amount of the run line length and the number of
current occupations running on the CPUs.[24,25]

3.2. Sensing the Network

Detecting the organization manages the data, for
example, the number of bundles skimming on the
organization. It incorporates data, for example, recognizing
the ethernet device, Naming an in-cradle Bytes got to
inbuffer, Packets gotten to inbuffer, Naming an out-buffer,
Bytes sent out buffer, Packets sent out buffer, Packets
dropped by the bit. Every one of these data can be removed
utilizing client-composed C projects. Shell Commands g, for
example, tcpdump, can be utilized to recover this data on a
solitary framework. Tcpdump can be utilized to get the
organizational load between any two hosts in the
organization, just as the organization in general.

To print all packets arriving at or departing from nodel
tcpdump host nodel

To print traffic between nodel and either node2 or
node3: cpdump host nodel and\(node2 or node3 \

To print all IP packets between nodel and any host
except node2: tcpdumpip host nodel and not node

To print all traffic between local hosts and hosts in the
Cluster: tcpdump net “net-id.”

These commands show the network traffic between
various nodes in a cluster is extracted.

3.3. Selecting the Process to Migrate

It is the most urgent piece of interaction relocation.
Choosing the interaction manages the cycle that requires
more actual memory than available and the one that can be
parallelized. Hence utilizing the over two prerequisites, we
can discover the interaction from the/proc filesystem. In this
way, the three stages mark the planning stage. Utilizing these
necessities, we start the coding stage. Each of the three stages
is accomplished utilizing the projects and shell contents
composed by the client. The code utilizes a Liblproc-0.0.3
library that utilizes every 19 records in the/proc filesystem to
get the interaction, processor and organization information.
The measure that will be moved needs to follow a booking
calculation that moves the cycling contingent upon some
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standard. This measure depends on the CPU usage of a cycle.
Each cycle's use is contrasted, and the standard burden is
initially set to nothing. This method has proceeded for all the
interactions on the run line. When the condition is met, the
file of the interaction with the most noteworthy utilization is
found, and it is relocated.

The coding part in the current venture's scheduler
comprises composing contents and projects that change the
foundation occupation of crude information into information
the client can comprehend and use in the process movement
situation. Two codings are done, UNIX shell scripting and
GNU C. The shell contents are arranged to get the heap on
every one of the workstations in the bunch. It is natively
composed content utilizing a portion of the standard shell
orders in Linux. The shell orders being utilized are top,
uptime and vmstat. Out of these three, uptime has been
utilized by and large as it gives framework load data after
each one-minute, ten minutes and fifteen minutes.
Subsequently, this data can be used statically to compose
contents and perform required controls on the data.
Considering uptime as a min necessity, we utilized the shell
orders, for example, rcp and rsh, to perform far-off
operations. The order rsh is utilized to order on a far-off shell
executed.

4. Process Scheduling

System

The 2.4 reworked copy of the Linux portion intends to be
situated agreeable using the IEEE POSIX standard. It implies
that an existing Unix projects tin can be incorporated and
implemented on a Linux framework without exertion. In
addition, Linux incorporates every one of the highlights of a
cutting edge Unix working framework, like VM, virtual
document framework, cycles which are less in weight,
dependable signs, SVR4 inter-process interchanges,
sustenance of SMP frameworks, etc. Linux shrouds all low-
level insights about the actual association of the PC
applications run by the client. Linux is likewise an effective
asset administrator

in Linux Opearting

The key management functions are:

Process Management, Memory Management, /O
management, File Management, Managing Interrupts and
Exceptions. [24,25,1,4,14]

4.1 Process Management

A process is typically characterized using an example of
a program in execution; in this way, if 16 clients are there
running "vi' (supervisor) without a moment's delay, there are
16 separate cycles (even though they can have a similar
executable code). From a bit perspective, the reason for
interaction is to go about as a component to which
framework assets (CPU time, memory, and so on) be there
distributed. Cycles resemble individuals: they are created,
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have a critical life, alternatively produce at least one
youngster measure, and at last, they bite the dust. At the
point when an interaction is made, it is practically
indistinguishable from its parent. It gets a (sensible)
duplicate of the parent's position space. It executes a similar
code as the parent, running at the following guidance that is
succeeding the cycle creation framework call. Although the
parent and kid may share the pages containing the program
code (text), they have distinct duplicates of the information,
so alterations made by the kid to a memory area are invisible
to the parent. While prior UNIX parts utilized this
straightforward model, present-day UNIX frameworks don't.
They sustain multithreaded client programs with numerous
moderately free implementation streams that distribute a
huge segment of the request information structures. In such
frameworks, a cycle is made of a few client strings, each of
which addresses an execution stream of the interaction.
Linux utilizes lightweight cycles to propose better help for
multithreaded solicitations. Two lightweight cycles may
share a few assets, similar to the location space, the open
records, etc. At whatever point one of them adjusts a
common asset, the other promptly see the change two cycles
should bring into line themselves while getting to the
common asset. Each string can be booked freely by the
kernel. UNIX-like working frameworks permit clients to
recognize measures through a numeral named cycle 1D (or
PID) when it is put away on the pid field of the interaction
descriptor. Process of storage descriptor as well as stacks of
kernel shown in fig 2. All strings of a multithreaded
application should have a similar PID. Storing of Linux
consists of two distinctive information structures, each
interaction in solitary 8kb territory memory such as cycle
descriptors and portion mode measure stacks.

0x015fbfff

$

0x015fb000

0x015fa878
0x015fa3cb

esp

current — 5 -

Fig. 2 Storing the process descriptor with process kernel stack

0x015fa000

The esp register is the CPU stack pointer utilized to
address the top of the stack. Esp value is determined while
information is composed in the stack. [24,25]

4.1.1. Process List

To permit a proficient pursuit through cycles of a given
kind (for example, all cycles in a runnable express), the
portion makes a few rundowns of cycles. Each rundown
comprises pointers to deal with descriptors. A round doubly
connected rundown interfaces all current cycle descriptors
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called the interaction list. Linux piece characterizes the
list_head information structures, whose field straightaway,
prev address forward back pointer of nonexclusive especially
connected rundown component, individually. When
searching for another interaction to run on the CPU, the bit
needs to think through just the runnable process. This
measure list is called a run line. A cycle wishing to hang
tight for a particular occasion places itself in the appropriate
stand-by line and surrenders control. So, the stand-by line
addresses a bunch of resting processes.

4.1.2. Process Address Space

The location space of interaction comprises all straight
tends that the cycle is permitted to utilize. The location
utilized by one cycle bears no connection to the location
utilized by another.

4.1.3. Parenthood Relationships between Processes

A program requires a parent/kid relationship. At the
point when a cycle makes various Kids, these youngsters
have kin connections. A few fields should be acquainted in a
cycle descriptor to address these connections. Interactions 0
and 1 are made by the bit. Process1 (init) is the predecessor
of any remaining cycles.

4.1.4. Creating Processes

Creation of a process is done either by clone(), fork(), or
vfork() framework calls. At the point whereeachclone(),
fork()/vfork() framework are given, bit conjures do_fork()
work, while implementing accompanying advances:

1. Herealloc_task_struct() work

another 8KB memory region.

is conjured to get

2. The new interaction descriptor in the memory area
copies the parent cycle descriptor in the distributed.

3. Limited checks ensure that the client has assets
important to begin another cycle.

4. Checking the number of cycles is the more modest
estimation of max_threadsvariable (accessible in
the/proc/sys/portion/).

5. If the parent cycle utilizes any piece modules, the
capacity increases relating to reference counters.

6. Updates a portion of the banners remembered for the
banners, fields duplicated from the parent interaction.

7. Callsget_pid() capacity to get another PID, which will
allocate to the kid cycle.

8. Updatedentirely cycle descriptor handle that the parent
interaction can't acquire.

9. Callscopy_files(), copy_fs(), copy_sighand(),
copy_mm() to make new information constructions
with duplicate into the estimations of comparing
guardian measure information structures.

10. Summons copy_thread() to introduce kid cycle piece

mode pile through the qualities controlled in CPU
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registers while cloning () framework call is given and
powers the worth 0 in the fields relating to ex
registers. Here thread.esp is introduced with the base
location of kid's piece mode stack, and the location of
a low-level computing construct work ret_from_fork()
is put away in thread.eip field.

Checks for CLONE_THREAD, CLONE_PARENT,
and CLONE_PTRACE banners and makes vital
moves.

Utilizations SET_LINKS large scale to embed the
new cycle descriptor in the process list.

11.

12.

13. Conjures hash_pid() embed a newly made cycle called

descriptor in the pid_hashtable.

14. Additions the qualities nr_threads and current->user-

>processes.

15. Conjures wake_up_process() to the set state field of
the youngster interaction  descriptor toward
TASK_RUNNING to embed the kid cycle in the run

queue list.

If the CLONE_VFORK banner is indicated, it embeds
parental interaction in the stand-by line by suspending
the until kids deliver memory address spaces.

The do_fork() work returns kid PID, which is
ultimately perused through the parent cycle in User
Mode. Linux accomplishes a clear synchronous
execution of numerous cycles by changing from one
interaction to the next.[6,14,15,16]

16.

17.

4.2. Process Preemption

Linux processes are preemptive. If a cycle enters the
TASK_RUNNING state, the piece checks that its dynamic
need is more important than the essential currently running
interaction. In this event, current execution is hindered, and
the scheduler is summoned to select other interactions to run
(generally, the cycle is just getting runnable).

4.3. The Scheduling Algorithm
The Linux planning schedule works by isolating CPU
time for ages.

In this solitary age, each interaction has a predefined
time quantum whose length is figured when the age
starts.

As a rule, various cycles have quantum lengths of
distinctive time.

The guantum time regard is the most extreme CPU
time to divide relegated to interaction.

After a cycle depletes its quantum time, that is
appropriated, supplanted throughother runnable
interaction.

A scheduler can choose a cycle a few times at a
similar age; until then, its quantum doesn’t deplete.
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4.4. The schedule() Function

Direct invocation, Lazy invocation, The Linux/SMP
Scheduler, Linux/SMP scheduler data structures, The
schedule()function, There schedule_idle() function, Run
queues, The Priority Arrays.

5. Thread Migration

A thread is a solitary, successive progression of control
inside an interaction. Inside each thread, there is the solitary
mark of execution. Most conventional projects execute a
cycle with a solitary thread. The single-threaded process
shows in fig 3.

Process

Memory

Stack

Fig. 3 Single Threaded Process

In Figure 4, notice that various strings share load storing,
static amassing, and code anyway that each string has its own
register set and stack. Using a multi-threading runtime
library, an engineer can make a couple of strings inside a
cycle. The cycle's strings execute concurrently. Within a
multithreaded program, there point to various characteristics
of execution. Strings execute inside (and share) a single area
space.

Process

Thread Thread

Registers

Thread

Registers

Registers

Memory

Stack Stack Stack

Fig. 4 Multithreaded Process

5.1. Threads in Linux

Threads in Linux are dealt with uniquely in contrast to
most other working frameworks because of the open-source
nature of Linux. Linux is completely configurable by the
client/situation director, directly down to the part. Various
levels of threads are:

User-Level Threads and Kernel-Level Threads
POSIX Threads Libraries and Interfaces
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The different operations on threads are: Creating a
string, Setting the properties for another thread, Terminating
a Thread, Detaching and obliterating a string, Joining with
another string Controlling how a Thread is scheduled, and
Cancelling a Thread[1,2,3]

5.2. Design Issues for Thread Migration

Analyze the source code of the LINUX scheduler
characterized in piece/sched.c. Differentiate the Data
Structures expected to plan the processes. The Data Structure
is, incorporates data required for the P-threads. Include extra
fields for passing strung ascribes. Subcategorize for threads,
and relocate strings rather than the cycles. String Migration
comprises two sections: Preprocessor and runtime support
module(6). At the incorporate time, its preprocessor checks
the source code and gathers the string state data into some
information structures, which will be coordinated at run time

5.2.1. Scheduling a Thread

Scheduling means assessing and changing the states of
the communication's strings. As your multi-strung program
runs, the Threads Library recognizes whether each string is
set up to execute, is keeping things under control for a
synchronization object, has finished, and so on Arranging
technique gives a framework to control how the Threads
Library unravels that need as your program runs.[15,16,17]

6. Results

In this section, the simulation result and discussion are
described. Here Thread migration for the scheduled Linux
operating system (TM-SLOS) is implemented. The proposed
model(TM-SLOS) is implemented in the NS-2 simulator.
Then the comparison of memory consumption, frequency
and speed is analyzed with the various existing methods like
Thread Evolution Kit for Optimizing Thread Operations on
CE/loT Devices (TEK-TSOS) [10], A TOMML-MMBTB
[11] and TS-PREEMPT_RT-LK [12] respectively.

Programs tested sensing the count of processes run in
every node

The code is written in C-lib proc and tested in the 4
workstations in the Cluster. The output obtained is as
follows.

The various functions from libl proc are utilized to get
the process-specific information. The function prototype is as
follows.

pid, exe_name, proc_state_pid(pid), proc_vsize_pid(pid)
/1000, percent_mem_usage();

It takes the process's pid and provides the level of used
memory and percentage of memory used. The output follows
as below,
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v

root@noded;~/sandy/proces_ info_and_stuff/liblproc-0.0.3
File Edit View Temminal Go Help

[root@node4 1iblproc-0.0.3]# gcc proc_mem.c -1lproc -wall
[root@noded Tiblproc-0.0.3]# sleep 300 &
[1] 7818
[root@node4 Tiblproc-0.0.31# ps

PID TTY TIME CHD
4774 pts/0 00:00:00 bash
7818 pts/0  00:00:00 sleep
7819 pts/0  00:00:00 ps
[root@node4 1iblproc-0.0.3]# ./a.out 7818
PROCESS PID: 7818
PROCESS NAME: sleep
PROCESS STATE: S
3751 kb
PERCENT MEMORY USED: 3.195839

[root@node4 Tiblproc-0.0.31#

MEMORY USED:

L

Fig. 5 Sensing the number of processes running on each node

Here, the sensing count of processes run in every node
shows in fig 5. This yield is identified with the process data-
getting system. Here the program accepts the process id as a
piece of information and gets all the intercession detail data.
This program accepts the cycle id as info and prints the
interaction id alongside the cycle name, measure express, the
principle of sum memory needed for that program, etc. Fig 6
shows the interaction name and the CPU use of that cycle.
As a notice, the underneath screen capture sees that the
interaction data is as follows.

v

root@noded:~/sandy/proces_ info_and_stufffliblproc-0.0.3
Elle Edit View Terminal Go Help

[root@noaded 1iblproc-0.0.3]# gece proc_info.c =11proc =wall
[root@noded 1iblproc—0.0.31# ./a.out 6300

#office.bin

0

exe:

uid:
username: root
endline: Jusr/lib/openoffice/program/soffice,bin private:factory/simpress
state: D
mem used: 111472 KB
cpu_user: 0.99 percent
cpu system: 0.00 percent

[root@noded 1iblproc=0.0.3]#

L
Fig. 6 process name and the CPU utilization
The following functions provide CPU time used in user
and computer modes.proc_cpu_user_pid(pid),

proc_cpu_system_pid(pid).
observed as follows.

The process stack can be
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Fig. 7 The process stack

On giving the process id, the program extricates the
interaction data like the client id, the username who is
running this interaction, the order line executable that
program, the condition of the program, the memory utilized
by that interaction, the rate spent by a computer chip in client
mode and the rate spent in framework mode. The process
stack shows in fig 7.

6.1. Sensing the Network

The issue of detecting the organization has unique
significance as many moving arrangements depend on this
specific choice. In this situation, attempt to send some n
bytes of information too far off the hub to look at the cradle.
Additionally, send n bytes of information from a far-off hub
to the host and check them in the cradle. It is performed
utilizing the ping order. The ping order is run in the host hub
alongside choice -s to send some n bytes of information to a
far-off have. Likewise, a distant host sends a ping demand,
and the host hub answers the network. The issue of sensing
the network has special importance as many migrating
solutions are based on this particular decision. In this
scenario, try sending some n bytes of data to some remote
node to check the buffer.

Similarly, send n bytes of data from a remote node to the
host and check in the buffer. This performance is used in
ping commands. The ping command is run on the host node
and option —s to send some n bytes data to a remote host.
Similarly, a remote host sends a ping request, and the host
node replies to the network[24,25]

Fig 8 shows sensing the network. This screenshot
displays the cradle where the parcels are got and the cushion
where the bundles skim out. For this specific program,
consider a 4-hub bunch. Utilizing this gadget, we attempt to
ping the information and catch the quantity of bytes drifting
on the organization. The capacity model for discovering the
organization gadget and ascertaining the quantity of bytes
moved is as follows.

418

proc_eth num() returns the Ethernet gadget id utilizing
which we can detect the bytes being moved.
proc_bytes_in(i); proc_bytes_out(i);

B4 Lroot@noded:~/sandy/proces_info_ani

Eile Edit Vview Temminal Go Help

[root@node4 liblproc-0.0.3]# ./a.out Z
[ETHERNET DEVICE  in_buffer out_buffer

eth0: 13984 bytes 1578 bytes

eth0: 12706 bytes 1573 bytes

eth0: 13929 bytes 1575 bytes

etho: 12097 bytes 835 bytes

eth0: 13443 bytes 1574 bytes

etho: 12944 bytes 1574 bytes

eth0: 16239 bytes 1574 bytes

etho: 12423 bytes 1574 bytes

eth0: 13132 bytes 1574 bytes

eth0: 16370 bytes 1574 bytes

eth0: 12367 bytes 835 bytes 1
eth0: 13456 bytes 1574 bytes

etho: 16122 bytes 1574 bytes

eth0: 12673 bytes 1574 bytes

etho: 12108 bytes 1663 bytes Z
eth0: 14008 bytes 835 bytes

eth0: 10309 bytes 97 bytes

eth0: 10267 bytes 97 bytes
m 7]

Fig. 8 Sensing the network

These 2 capacities utilize the Ethernet gadget id and
sense the moved bytes. After discovering the organization
load, attempt to detect the cluster load. These two functions
use the Ethernet device id and sense the transferred bytes.
After finding the network load try to sense the system load.

6.2. Sensing the Load on All Nodes in a Cluster

The system load can be obtained using standard shell
scripts such as top, uptime, vmstat etc. Here in the coding
issue have used the uptime command to find the load on one
particular system. Thus this can be used to write a script that
can run network-wide and produce the load averages on each
of the hosts present in the network. Thus this program is
tested while running some sample load on each cluster node
and shot in fig 9.

hd uzerl@noded;- e i
File Edit View Terminal Go Help
[userl@noded userl]§ sh mtest.sh

load for past 1 minute : 0,32,

load for past 5 minutes : ©.37,
load for past 15 minutes : 0.16
load at node3::

load for past 1 minute ;: 1,10,

load for past 5 minutes : ©0.41,
load for past 15 minutes : 0.14
load at node 2::

load for past 1 minute : 0.36,

load for past 5 minutes : 0.08,
load for past 15 minutes : 0.03

[userl@node4 userl]s ]]

4]

L

Fig. 9 load on each of the cluster nodes and shot
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It observes the shell script is run on node4 and can
collect the load on some of the machines in the Cluster. Thus
the load on each node can be observed every 1 minute, 5
minutes and 15 minutes. The script uses the uptime shell
command that produces the load statically and prints. This
can also be performed by using the lib proc library functions
such as float proc_load_one(); float proc_load_five(); float
proc_load_fifteen();

6.3. Evaluation Results and Discussion

In this section, memory consumption, frequency and
speed are analyzed thread migration for the scheduled Linux
operating system. Then the proposed (TM-SLOS) method is
compared with the existing methods such as TEK-TSOS,
TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively.

Memory consumption
300

1.

TEK-TSOS TOMMLMMBTE ~ TSPREEMPT RTLK  TMSLOS (Proposed
Method)

— — e v
= o = th
s = = =

Memory consumption (MB)
]

=

Fig. 10 Memory consumption

Figure 10 represents the Memory consumption for
thread migration for the scheduled Linux operating system.
Here, the memory consumption of TM-SLOS is calculated,
and performances are compared with various existing
methods such as TEK-TSOS, TOMML-MMBTB and TS-
PREEMPT_RT-LK, respectively. The Memory consumption
of the proposed method TM-SLOS shows 78%, 76.08% and
63.33% lower than the existing methods such as TEK-TSOS,
TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively.

Figure 11 represents the frequency performance based
on the operating system's thread migration. Here, the
frequency of TM-SLOS is calculated, and performances are
compared with various existing methods such as TEK-TSOS,
TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively. At node 0, the frequency of the proposed
method TM-SLOS shows 44.6%, 31.46% and 98.26% higher
than the existing methods such as TEK-TSOS, TOMML-
MMBTB and TS-PREEMPT_RT-LK, respectively. At node
1, the frequency of the proposed method TM-SLOS shows
16.57%, 32.41% and 82.22% higher than the existing
methods such as TEK-TSOS, TOMML-MMBTB and TS-
PREEMPT_RT-LK, respectively. At node 2, the frequency
of the proposed method TM-SLOS shows 13.16%, 29.84%
and 77.08% higher than the existing methods such as TEK-
TSOS, TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively. At node 3, the frequency of the proposed
method TM-SLOS shows 15.12%, 27.45% and 63.75%
higher than the existing methods such as TEK-TSOS,
TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively. At node 4, the frequency of the proposed
method TM-SLOS shows 17.46%, 64.57% and 54.25%
higher than the existing methods such as TEK-TSOS,
TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively. At node 5, the frequency of the proposed
method TM-SLOS shows 13.06%, 29.28% and 12.56%
higher than the existing methods such as TEK-TSOS,
TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively. At node 6, the frequency of the proposed
method TM-SLOS shows 8.45%, 37.53% and 16.46% higher
than the existing methods such as TEK-TSOS, TOMML-
MMBTB and TS-PREEMPT_RT-LK, respectively. At node
7, the frequency of the proposed method TM-SLOS shows
23.65%, 33.75% and 17.26% higher than the existing
methods such as TEK-TSOS, TOMML-MMBTB and TS-
PREEMPT_RT-LK, respectively. At node 8, the frequency
of the proposed method TM-SLOS shows 16.47%, 30.76%
and 22.65% higher than the existing methods such as TEK-
TSOS, TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively.

Frequency

~9-TEK-TS0S
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- TOMML-MMBTB
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A TSPREEMPT_RT-LK
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Fig. 11 Performance of Frequency

Fig. 12 Performance of Speed
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Figure 12 represents speed performance based on the
operating system's thread migration. Here, the speed of TM-
SLOS is calculated, and performances are compared with
various existing methods such as TEK-TSOS, TOMML-
MMBTB and TS-PREEMPT_RT-LK, respectively. At node
0, the speed of the proposed method TM-SLOS shows
13.46%, 25.46% and 33.57% higher than the existing
methods such as TEK-TSOS, TOMML-MMBTB and TS-
PREEMPT_RT-LK, respectively. At node 1, the speed of the
proposed method TM-SLOS shows 17.43%, 55.68% and
78.46% higher than the existing methods such as TEK-
TSOS, TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively. At node 2, the speed of the proposed method
TM-SLOS shows 62.35%, 43.85% and 27.47% higher than
the existing methods such as TEK-TSOS, TOMML-
MMBTB and TS-PREEMPT_RT-LK, respectively. At node
3, the speed of the proposed method TM-SLOS shows
16.37%, 27.45% and 66.37% higher than the existing
methods such as TEK-TSOS, TOMML-MMBTB and TS-
PREEMPT_RT-LK, respectively. At node 4, the speed of the
proposed method TM-SLOS shows 12.74%, 33.65% and
37.28% higher than the existing methods such as TEK-
TSOS, TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively. At node 5, the speed of the proposed method
TM-SLOS shows 19.47%, 42.75% and 11.46% higher than
the existing methods such as TEK-TSOS, TOMML-
MMBTB and TS-PREEMPT_RT-LK, respectively. At node

References
[1]

6, the speed of the proposed method TM-SLOS shows
28.46%, 42.65% and 13.75% higher than the existing
methods such as TEK-TSOS, TOMML-MMBTB and TS-
PREEMPT_RT-LK, respectively. At node 7, the speed of the
proposed method TM-SLOS shows 17.86%, 74.75% and
29.75% higher than the existing methods such as TEK-
TSOS, TOMML-MMBTB and TS-PREEMPT_RT-LK,
respectively. At node 8, the speed of the proposed method
TM-SLOS shows 13.65%, 65.36% and 22.65% higher than
the existing methods such as TEK-TSOS, TOMML-
MMBTB and TS-PREEMPT_RT-LK, respectively.

7. Conclusion and Future Work

A new model is created to detect boundaries, specifically
processor load, and measure data and organization load. The
responsibility of discovering the heap on the group
workstations and tracking down the number of cycles,
processor use and different variables has been discovered by
scripting codes in slam and C. In this work, the benefits of
string relocation are better uses of registering assets to
acquire generous speedups in executing equal and multiple
tasks performed in applications. Alsotheleast the burden of
work manages to execute a streamlined calculation that can
move an interaction to a best-fit distant hub. Further work on
general executions of string movement must carry out for
Linux.

Raffeck, Phillip, Peter Ulbrich, and Wolfgang Schroder-Preikschat, “Work-in-Progress: Migration Hints in Real-Time Operating

Systems,” 2019 IEEE Real-Time Systems Symposium (RTSS), pp. 528-531, 2019. Crossref,

http://doi.org/10.1109/RTSS46320.2019.00056
(2]

L. Kobza, M. Vojtko, and T. Krajcovic, “Migration of a Modular Operating System to a Intel Atom Processor,” 2015 4Th Eastern

European Regional Conference on the Engineering of Computer Based Systems, pp. 144-145, 2015. Crossref,

http://doi.org/10.1109/echs-eerc.2015.33

(3]

(4]

(5]
(6]
(7]

(8]

(9]

B. Gerofi, R. Riesen, M. Takagi, T. Boku, K. Nakajima, Y. Ishikawa, and Robert W. Wisniewski, “Performance and Scalability of
Lightweight Multi-kernel Based Operating Systems,” 2018 IEEE International Parallel and Distributed Processing Symposium
(IPDPS), pp. 116-125, 2018. Crossref, http://doi.org/10.1109/ipdps.2018.00022

P. Yuan, Y. Guo, X. Chen, and H. Mei, “Device-Specific Linux Kernel Optimization for Android Smartphones,” 2018 6Th IEEE
International Conference on Mobile Cloud Computing, Services, and Engineering (Mobilecloud), pp. 65-72, 2018.

Crossref, http://doi.org/10.1109/mobilecloud.2018.00018.

Ramneek, S. Cha, S. Jeon, Y. Jeong, J. Kim, and S. Jung, “Analysis of Linux Kernel Packet Processing on Manycore Systems,”
TENCON 2018 - 2018 IEEE Region 10 Conference, pp. 2276-2280, 2018. Crossref, http://doi.org/10.1109/tencon.2018.8650173

C. Lee, and W. Ro, “Simultaneous and Speculative Thread Migration for Improving Energy Efficiency of Heterogeneous Core
Architectures,” IEEE Transactions on Computers, vol. 67, pp. 498-512, 2018. Crossref, http://doi.org/10.1109/tc.2017.2770126

Fettes Q, Karanth A, Bunescu R, Louri A, and Shiflett K, “Hardware-Level Thread Migration to Reduce on-Chip Data Movement Via
Reinforcement Learning,” IEEE Transactions on Computer-Aided Design of Integrated Circuits and Systems, vol. 39, no. 11, pp.
3638-3649, 2020. Crossref, http://doi.org/10.1109/TCAD.2020.3012650

Gong X, Cao D, Li Y, Liu X, Li Y, Zhang J, and Li T, “A Thread Level SLO-Aware 1/O Framework for Embedded
Virtualization,” IEEE Transactions on Parallel and Distributed Systems, vol. 32, no. 3, pp. 500-513, 2020.

Crossref, http://doi.org/10.1109/TPDS.2020.3026042

Al-hamouri R, Al-Jarrah H, Al-Sharif Z.A, and Jararweh Y, “Measuring the Impacts of Virtualization on the Performance of Thread-
Based Applications,” In 2020 Seventh International Conference on Software Defined Systems (SDS), IEEE, pp. 131-138. 2020.
Crossref, http://doi.org/10.1109/SDS49854.2020.9143884

420



[10]
[11]
[12]

[13]

[14]
[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]

Chetla Chandra Mohan et al. / IJETT, 70(11), 410-421, 2022

Lim G, Kang D, and Eom Y'.I, “Thread Evolution Kit for Optimizing Thread Operations on CE/loT Devices,” IEEE Transactions on
Consumer Electronics, vol. 66, no. 4, pp. 289-298, 2020. Crossref, http://doi.org/10.1109/TCE.2020.3033328

Zhu Z, Wu F, Cao J, Li X, and Jia G, “A Thread-Oriented Memory Resource Management Framework for Mobile Edge
Computing,” IEEE Access, vol. 7, pp. 45881-45890, 2019. Crossref, http://doi.org/10.1109/ACCESS.2019.2909642

De Oliveira, D.B., De Oliveira, R.S. and Cucinotta T, “A Thread Synchronization Model for the PREEMPT_RT Linux
Kernel,” Journal of Systems Architecture, vol. 107, 2020. Crossref, https://doi.org/10.1016/j.sysarc.2020.101729

Sandikkaya, M.T., Yaslan, Y. and Ozdemir C.D, “DeMETER in Clouds: Detection of Malicious External Thread Execution in
Runtime with Machine Learning in PaaS Clouds,” Cluster Computing, vol. 23, pp. 2565-2578, 2020.

Crossref, https://doi.org/10.1007/s10586-019-03027-8

Rao X, Sheng C, Guo Z, and Yuan C, “Effects of Thread Groove Width in Cylinder Liner Surface on Performances of Diesel
Engine,” Wear, vol. 426-427, pp. 1296-1303, 2019. Crossref, https://doi.org/10.1016/j.wear.2018.12.070

J. Li, M. Li, C. Xue, Y. Ouyang, and F. Shen, “Thread Criticality Assisted Replication and Migration for Chip Multiprocessor Caches,”
IEEE Transactions on Computers, vol. 66, pp. 1747-1762, 2017. Crossref, https://doi.org/10.1109/tc.2017.2705678

Q. Fettes, A. Karanth, R. Bunescu, A. Louri, and K. Shiflett, “Hardware-Level Thread Migration to Reduce on-Chip Data Movement
Via Reinforcement Learning,” IEEE Transactions on Computer-Aided Design of Integrated Circuits and Systems, vol. 39, pp. 3638-
3649, 2020. Crossref, https://doi.org/10.1109/tcad.2020.3012650

J. Schwarzrock, M. Jordan, G. Korol, C. de Oliveira, A. Lorenzon, and A. Beck, “On the Influence of Data Migration in Dynamic
Thread Management of Parallel Applications,” 2019 IX Brazilian Symposium On Computing Systems Engineering (SBESC), pp. 1-8,
2019. Crossref, https://doi.org/10.1109/sbesc49506.2019.9046096

B. Page, P. Kogge, “Scalability of Sparse Matrix Dense Vector Multiply (SpMV) on a Migrating Thread Architecture,” 2020 IEEE
International Parallel and Distributed Processing Symposium Workshops (IPDPSW), pp. 483-488, 2020.

Crossref, https://doi.org/10.1109/ipdpsw50202.2020.00088

Z. Aksehir, and S. Aslan, “The Effect of the Migration Time on the Parallel Particle Swarm Optimization Algorithm,” 2020 28Th
Signal Processing and Communications Applications Conference (SIU), pp. 1-4, 2020. Crossref,
https://doi.org/10.1109/siu49456.2020.9302476

Y. Wang, “An Inter-migration Scheduling Algorithm to Support Remote Telemetry for Cyber-Physical Systems,” 2019 IEEE
International Conference on Smart Cloud (Smartcloud), pp. 215-220, 2019. Crossref, https://doi.org/10.1109/smartcloud.2019.00044
M. Chiang, S. Tu, W. Su, and C. Lin, “Enhancing Inter-Node Process Migration for Load Balancing on Linux-Based NUMA Multicore
Systems,” 2018 IEEE 42Nd Annual Computer Software And Applications Conference (COMPSAC), pp. 394-399, 2018.

Crossref, https://doi.org/10.1109/compsac.2018.10264

D. Gupta, A. Gupta, V. Agarwal, S. Agrawal, and P. Bepari, “A Protocol for Load Sharing Among a Cluster of Heterogeneous Unix
Workstations,” Proceedings First IEEE/ACM International Symposium On Cluster Computing and the Grid. (n.d.), pp. 668-673, 2001.
Crossref, https://doi.org/10.1109/ccgrid.2001.923258

C. Amza, A.L. Cox, S. Dwarkadas, P. Keleher, Honghui Lu, R. Rajamony, Weimin Yu, and W. Zwaenepoel, “TreadMarks: Shared
Memory Computing on Networks of Workstations,” Computer, vol. 29, no. 2, pp. 18-28, 1996. Crossref,
https://doi.org/10.1109/2.485843

A. Silberschatz, P. Galvin, G. Gagne, “Operating System Concepts with Java,” 1992.

D. Comer, “Operating System Design,” CRC Press, Boca Raton, FL, 2012.

421



