RESEARCH ARTICLE
SAMRIDDHI Volume 12, Special Issue 3, 2020

Print ISSN : 2229-7111

Online ISSN : 2454-5767

A Review: Spatial Parallelism to Enhance Processor Speed
Vibhal Dubey *1, Asha Ambhaikar2
1,2

Department of Computer Science, Kalinga University, Naya Raipur (C.G.), India; e-mail : access.vibha@gmail.com,
dr.asha.ambhaikar@gmail.com

ABSTRACT
Parallelism is the most common and very important technique for getting speedup in processors. This paper presented
a concise review on some of the existing types of parallelism and the application area of that parallelism. The quantity
of parallelism utilized in spatial parallelism depends most effective at the wide variety of independent tasks. These
days multiprocessor systems are highly in demands because multiprocessor systems provides higher performance,
lower costs and sustained productivity in real life applications. Multiprocessor systems are used in many areas such
that – petroleum exploration, medical, weather forecasting, Artificial Intelligence, expert system, sensors, military
defiance etc.
Keywords : Parallelism, Temporal Parallelism, Spatial Parallelism, Data Parallelism, Task Parallelism, Speculative
Parallelism.
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INTRODUCTION

T

oday’s processors use Parallelism for getting
speedup. Parallelism means two or more than two
operations can perform simultaneously. Although
there are some conditions for parallelism[1]. Based
on that parallelism conditions, every operation is
can not operate in parallel manner [2]. There are
various form of parallelism. In next segment some
form of parallelism is described.
In order to increase the speed of a processor,
various techniques are adopted like increasing the
clock speed, widening data bus and multiplicity of
functional units etc. Parallelism is required for
getting speedup and better performance. Research
and development of multiprocessor systems are
aimed to improving throughput, reliability,
flexibility and availability[2].
All computing system are constructed from
interconnected components and depending on the
level of abstraction at which a system is viewed,
those components may be transistor, gates,
registers, reminiscences, or entire processors. At
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all degrees of abstraction there are fundamental
methods wherein complements can be composed
to create parallel computing system, one regarding
temporal parallelism and the alternative spatial
parallelism.
Spatial parallelism operates in a distinct manner.
Here the component used to carry out the
processing task is not subdivided however is instead
replicated, So that every unit of statistics (x1 - xm
inside the Fig. 1) is processed with the aid of its
own devoted thing. To make the most this shape of
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parallelism, the units of data processed via the
authentic (nonparallel) factor need to be
partitionable. In other words the project area must
be parallelized. An average example from the
spatial parallelism of regular human hobby is the
acquainted row of checkout desks observed in
supermarkets.

Figure 1: Temporal And Spatial Paralleism

Chakravarty and others have defined the layout
and implementation technique of the programming
model for nested data parallelism into the Glasgow
Haskell Compiler design and they have found some
programs which are able to achieve good absolute
performance and excellent speedups [3]. Massingill
have advanced one prototype which reveals each
the task and statistics parallelism. He has explained
briefly task and data parallelism [4]. In keeping with
Emily Mentat Programming Language (MPL) can
support on control Parallelism however addition of
spatial parallelism in MPL is possible. So, Emily have
proposed a hard and fast of facts parallel extensions
to the MPL and for that a new form of mentat
magnificence, the data parallel mentat elegance is
added in MPL [5].
According to Lin and et al. programs which can
executes in parallel are often written in the singular
program many data (SPMD) form for exploiting data
parallelism in the applications. But, for parallel
programs, function parallelism is also important. So,
they have described a trendy methodology for
exploiting feature parallelism in Single s/w more
than one data packages and discussed the concerns
involved in figuring out such parallelism with the
multithreading facility [6].
Martti have implemented of the temporal
parallelism and thread parallelism in computers [7].
W. Daniel Hillis and guy L. Steele have written an
72

article which describes all algorithms which are
appropriate for fine grain parallel computers.
They’ve positioned all that algorithms under
statistics parallel algorithms due to the fact parallelism
of that algorithms come from simultaneous
operations over large data sets [8].
Consistent with Scott and et al. streaming
applications process probable countless streams of
fact and they accept as true with that during in
streaming context replication of operators is
statistics parallelism because each operator replica
performs the same task on a different set of the
data. They have described one compiler and
runtime system that are capable of automatically
extracting data parallelism from streaming
applications [9].
According to N.Sivaramakrishnan and V.
Subramaniyaswamy huge volume of data requires
of parallel computing, to ease the process of
producing guidelines. The treasured hint generated
with the help of either by using the use of
assignment parallelism or control parallelism. They
have modified the existing recommender
algorithms in order to fit the requirements of the
user. In addition, taking the complete advantage of
heterogeneous form of computing combines both
serial and parallel computation to produce high
quality recommender systems [10].
Vladimir Ruchkin and others have described
numerous applications for complex processing of
video, images, communications, Cyber-Physical
Systems (CPS), security and other signals. Mass
parallelism is mainly found at the data level
Parallelism (DLP). In such applications, the kinds and
volume of DLP are defined by the specifications of
computing hardware [11].
According to Mark C. Jeffrey, Victor A. Ying,
Suvinay Subramanian, Hyun Ryong Lee, Joel Emer
and Daniel Sanchez speculative parallelism, such
as thread level speculation (TLS) and transactional
memory (TM), have two major beneûts over
nonspeculative systems: they simplify parallel
programming and uncover plentiful parallelism in
lots of hard-to-parallelize applications [12].
In the year of 2012, with the asist of Open Multi
Processing (OMP) simulator authors Patel & Kumar
have analysed the effect of problem size on
parallelism. They have concluded that parallelism
can be useful only beyond a certain problem size
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and they have found that optimum problem size
for matrix multiplication in dual and quad core
processor. But, they have found the optimum
problem size for only one problem i.e. matrix
multiplication [13].
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Later in 2017, they compared the temporal and
spatial parallelism and comparison will help to
select the type of parallelism for a certain type of
problem. For comparison they have taken 5
processors and 5 programs which have 5 number of
instructions [14-16].

C ONCLUSION
This paper provides a concise review of some
existing types of parallelism and its application area.
There are various forms of parallelism exists, few
of them has shown in this paper. The paper starts
with introduction of parallelism and summarises
some existing papers in concise way. The new type
of spatial will be provided which will have better
system utilization and speedup. By our proposed
algorithm we will try to improve the performance
parameter such as throughput, delay, speedup, etc.
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