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Abstract

Technology is taking its lead towards growth and it should
be timely used properly for complex problems. Everything
is available with us and it should be planned properly for
better technology and its usage. This paper deals with core
technology that will save time and cost. Multi-cores are not
new to the society; they are taken their shape into different
transitions. Now we are in dual core technology with more
processors and speed. We can utilize the cores properly if
we have software technology. Main objective of this paper
is to utilize cores proper for specific work with interrelat-
ing them. Finally they have to be organized properly with
governance of the software. HT Technology is used to select
core for specific job. By selecting different cores we can gain
performance and same way increase the speed.
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1 Introduction

Technology is growing rapidly with lot of changes in them. Now
we are in advanced technology with sophisticated resources. Com-
puter system have coordination with the others devices and main-
tain them. One of critical area in computer system is the CPU or
processor. There are lot improvements in the processor technology.
We know single core processor, multiprocessor and now are in stage
of multi-processor /multi-core as shown figure 1.

Single Processor/ Multiprocessor Multi-processor/
Single Core Multi-core

CPURCPU| JCPUJCPT]

CPU CPU CPU
CPURCPUQ § CPURCPU|

Figure 1 Three system configurations

Multi-core systems configured in an asymmetric layout where
each processor has a different view of the system. One of the main
challenges in programming these systems was the coordination of
access to shared data by the multiple processors. The same chal-
lenge exists in todays multi-core processor systems when running
under a shared memory environment. The same relative benefits of
past multiprocessor systems are seen in todays multi-core. These
benefits are faster execution time and increased throughput.

2 EXISTING SYSTEM

History of computers is long and it has its own milestones and it
will give good and better systems to the world in coming days.
Our journey started with single cores to now dual core processors.
Processors play a key role in computer systems as shown in figure 1.
This processor accommodate with various speeds. Now the speed
range is in GHz. We have seen various stages of improvements in
processor technology. Single core processor can perform less than
multiple processors. Now we are in a technology where we can
have processor on one chip die. This is most power achievement in
processor technology. We have seen various stages of improvements
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in processor technology. Single core processor can perform less than
multiple processors. Now we are in a technology where we can
have processor on one chip die. This is most power achievement
in processor technology. Main origin for processor technology is a
model proposed in a parallel processing Main origin for processor
technology is a model proposed in a parallel processing technology.

3 PROPOSED SYSTEM

Now a days the chipset contains multi-cores, more than one proces-
sor in there chipset. Obviously speed can be affected by multi-cores.
The problem is how we can engage them efficiently. We can make
use of each processor for different usage in complex systems. It
can be medical scan or surgery, airplane, weather forecasting, vir-
tual scenarios, video games, image processing, and so on. It can be
anything or field or system can be managed efficiently with multi-
cores. We can have one (single), two (dual), four (quad), 6, 8, 10,
12, 16, 18, 22, 24 core processors and quad core processor is shown
in below figure 2.

Figure 2 Multi-cores.

There are three different options to choose in using multi-core
Processors.

1. Do nothing
2. Multi-thread
3. Multi-task or partition

Do nothing maintain the same legacy software with no changes
to accommodate multi-core processors. This option will result in
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minimal performance increases because the code will not take ad-
vantage of the multiple cores and only take advantage of the incre-
mental increases in performance offered through successive gener-
ations of improvements to the micro-architecture and the software
tools that optimize for them. The third option is to multi-task or
partition. Multi-tasking is the ability to rum multiple processes at
the same time. Partitioning is the activity of assigning cores to
run specific operating systems. Multi-tasking and partitioning will
reap performance benefits from multi-core processors. The second
option is to multi-thread your application. Multi-threading is one
of the main routes to acquiring the performance benefits of multi-
core processors. Multi-threading requires designing applications in
such a way that the work can be completed by independent workers
functioning in the same sandbox. In multi-thread application, the
workers are the individual processors cores and the sandbox rep-
resents the application data and memory. Consider the following
example, the entrepreneur has some successful business and obtain
funding to the hires a staff of four workers. Each of these workers is
assigned different functional areas and coordinate their work so sim-
ple problems such as paying the same bill twice are avoided. Even
though there are multiple workers coordinating their activities, the
team is pretty able to finance the hiring of hundreds of employees.
There should be proper planning to divide work effectively and re-
quires efficient communication skills between them. Concurrency
in software is a way to manage the sharing of resources used at
the same time. Concurrency in software is important for several
reasons like concurrency allows for the most efficient use of system
resources. Efficient resource utilization is the key to maximizing
performance of computing systems. An unnecessary creating de-
pendency on different components in the system drastically lowers
overall system performance. As computer architects looked at ways
that processor architectures could adopt a thread-level parallelism,
they realized that in many cases, the resources of modern processor
were underutilized. A thread can be defined as a basic unit of CPU
utilization. It contains a program counter that points to the current
instruction in the stream. It contains CPU state information for
the current thread. It also contains other resources such as stack.
A physical processor is made up of a number of different resources
including the architecture state, the general purpose CPU registers
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and interrupt controller registers, caches, buses, execution units and
branch prediction logic. However in order to define a thread, only
the architecture state is required. A logical processor can be thus
be created by duplicating this architecture space. The execution
resources are than shared among the different logical processors.
This technique is known as simultaneous multithreading or SMT.
Intel implementation of SMT is known as Hyper Threading Tech-
nology or HT technology. HT technology makes a single processor
appear from software perspective, as multiple logical processors as
shown in figure 3. This allows operating systems and applications
to schedule multiple threads to logical processors as they would on
multiprocessor systems. Multi-core processors use chip multipro-
cessing (CMP). Rather than just reuse select processor resources
in a single-core processor, processor manufacturers take advantage
of improvements in manufacturing technology to implement two or
more execution cores within a single processor. These cores are
essentially two individual processors on a single die.

[ crvswe | [ ceusme |
| Interrupt Logic | | Interrupt Logic |

Multi-core with Hyper-Threading Technology

CPU State [ crusme |
Interruy pt Logic | Interrupt Logic |

Figure 3 Multi-core with Hyper-Threading Technology.

HT Technology achieves performance gains through latency hid-
ing. With HT Technology, in certain applications, it is possible to
attain, on average, a 30 percent increase in processor throughput.
In other words, in certain cases, the processor can perform 1.3 times
the number of executed instructions that it could if it were running
only one thread. To see a performance a performance improve-
ment, applications must make good use of threaded programming
models and of the capabilities of Hyper-Threading Technology. Per-
formance calculation purpose ration is known as the speedup and
characterizes how much faster a program runs when parallelized.

Speedup(n,;) =

TimeBest,sequential,algm"ithm ( )
TimeParallel_zmplmnentation(nt)
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Speedup is defined in terms of the number of physical threads
(nt) used in the parallel implementation. Amdahl started with the
intuitively clear statement that program speedup is a function of
the fraction of a program that is accelerated and how much that
fraction is accelerated.

1

(]- - Fracmonenhanced) + (Fracmonenhanced/Speedupe(nh)anced)
2
So, if you could speed up half the program by 15 percent, then

Speedup =

Speedup = 1/(1 — .50) + (.50/1.15) = 1/(.50 + .43) = 1.08 (3)

This result is a speed increase of 8 percent. If half of the program
is improved 15 percent then the whole program is improved by half
that amount. To understand threading for your application you
need to understand the following items: the design approach and
structure of your application, the threading application program
interface (API), the compiler or runtime environment for your ap-
plication and the target platform on which your application will
run. Based on HT technology we can write different programs and
coordinate them for speed and fast results. We can assign different
jobs or processes to threads; they will be in that assigned work till
status is closed. We can assign threads to single different processors
and coordinate them for merge any data.

Now a days multi-core play a key role in data related issues.
Multi-core processors are used in various fields of computer re-
lated systems. Figure 4 gives detailed information of a banking
model. Which contain interface software for end users, banking
management system software and different databases. In figure it
narrates about Data Lake, Data Lake means the data from dif-
ferent databases are poured in to it. Data Lake contains large
datasets related to the organization. Organization can be bank-
ing system, insurance company, supermarket or any multinational
company, where it contains transaction on cash, customers, em-
ployee, sales, and products. To execute large data sets we require
multi-cores.

For example if we take banking system, normal banking systems
used to depend upon mainframe or minicomputer or microcomputer
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to execute large data sets. If the execution takes place on multi-
cores then the speed and efficiency will increase. The multi-cores
should be dedicated to the software. In banking system a person
will have one or more saving accounts. Every person to offer credit
or loan he should possess saving or current account. Before provid-
ing any credit or loan, higher officials will go through his/her saving
or current account for any issues. Bank system will not offer both
credit and loan at a time to a person now days. Bank offers credit
card to a person, if the return payments are good then they may
offer loan to a person. For knowing the details of the persons, all
information related to the accounts will be send to the data lake.
Because all the information are different tracks even though they
are related to one person. These three tracks should be merged at
one point, that point is Data Lake. The data is poured into the
data lake. Based on banking software and multi-cores we can access
the details of the person very fast and speed to maximum extent as
shown in figure 4. Every person makes transactions every day, so
there will be lot of transaction information in everybody accounts.
When we have this information we can easy track the person ac-
count details whether he is genuine customer or fraud. We can have
his track record very fast.

HT Technology

[Multi-core]

Chamber

Banking
I$I System

Software

Result n

Malti-core Chamber for fast executing of large data sets

Figure 4 Multi-core Chamber for fast executing of large data sets

Based on past history we can have result 1, result 2 and result n.
Result 1 details track the saving account, same way result 2 deal
with saving account and credit details, result 3 deal with saving
account, credit card and loan details and similarly result 'n’. We
can have as many results as we can based on availability of the
datasets. Searching process is a challenge in the data lake because
it contains large data sets of all account holders. Here we can adopt
data mining, index, trees and various searching techniques.

7



International Journal of Pure and Applied Mathematics Special Issue

4 IMPLEMENTATION

Implementation process is a challenge in this context. Software
should be very user friendly. Implementation can carry on with
any software. Software should provide all information related to
the customer, sometimes it has to detect the fraudulent. It main-
tains database for saving account, it maintain database for credit
information and it maintain a database for loan account. These
three accounts are merged to a data lake. Based on HT technology
we can arrange threads to perform tasks on selected processor for
execution. The bank officials can have a look on saving account,
credit account and a loan account for top up of the loan. If ev-
erything is satisfactory then officials can go for top up of the loan.
Algorithm: Step 1: Merge the databases to Data Lake as shown in

figure 5.
dbl = gettuples, db2 = gettuples, ... (4)
Merge = dbl + db2 + ... (5)
Datalake = dbl + db2 + ... (6)

Saving
Account “

Banking
System

Figure 5 Merge of databases.

Step 2: All the information from the databases will be updated
in the data lake. Index is used to identify the account holder with
strong key. Weak entity keys will form a partial key with strong
entity. Every transaction will be indexed and linked with the strong
key. Likewise officials can track the transaction details. Step 3: We
can have all the information about bank customer. Here we can
know whether the customer paid credit card bill or not. Whether
he/she deposited any amount for any payments or not vice-versa.
Here we can make use of multi-cores for calculations and knowledge
related to the accounts. For calculating large data sets we can use
multi-cores.
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5 Test results

Step 4: Based on tracking data lake we can get test results as soon
as possible. We can have n number of results. Results are obtained
based on the requirements. Suppose the official requires saving
account details.

Key = {{tid, amount, timestamp}, {tid, amount, timestamp}, ...}

(7)

Officials require saving account and credit account details.

Strongkey + Weakkey = {{tid, amount, timestamp, Status}, ...}

(8)

Credit account details will be combination of strong and weak

entity keys. It gives a set of transaction id (tid), amount to be paid,

timestamp and status whether paid or not. Speed related graph is
shown in below figure 6.

Large Data Sets 8 cores 4cores 2 cores

Time related to speed

Figure 6 Speed graph on multi-cores.

6 CONCLUSION

We are well versed with core technology and advanced technology
is dual core technology where we can have pairs of processors. Ac-
cording to cost point of view they are not too much expensive,
normal people can afford it. In future we may get more cores under
low cost. We are advancing in technology but poor in software.
Managing software is also a complex task. Multi-core technology is

9
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like that it can be easily used in between hardware and software.
If both technologies have coordination between them, we solve so
many problems. In this paper we focus on HT Technology to select
cores. Threads are coordinated with the processes or jobs to solve
large problems. We can use HT Technology in banking system for
fast execution of the jobs or processes. We can use anywhere in
the complex areas to solve complex problems. This will give good
results in performance point of view and speed point of view.
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