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Abstract: Cloud computing provides a way to use computing resources as a utility on pay-as-you-go bases. It is getting popular day
by day in almost every industry mainly due to two of its benefits - accessibility from anywhere and no investment on hardware
resources. From a large organization to an individual, everyone can be benefited from the cloud computing to perform different
activities from business to research. Cloud computing is also expected to be a great support in research particularly when high power
computing resources are required for some time/experiments but not all the time. Instead of buying/upgrading existing resources for
a few experiments, it is better to use cloud for those tasks. Cloud computing provides elasticity so a researcher may extend or shrink
the resources as per experiment’s needs and pay for those resources only for the time they were used.

Many companies provide their clouds that include Amazon EC2, Microsoft Azure, etc. Recently, a Pakistani company, CyberNet,
has introduced the first Pakistani cloud, the RapidCompute, which mainly focuses corporate market. This paper presents the
comparison of RapidCompute with the well-known Amazon EC2 particularly for individuals or research activities. It is proposed to
the CyberNet to consider the individuals particularly the research community of Pakistan that could motivate them to use Cloud for

research activities.
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1. INTRODUCTION

Cloud computing gives a concept of a pool of
computing resources that can be use from anywhere
through Internet and on pay-as-you-go bases. Cloud
computing gives the concept of providing computing as
a utility (Buyya, 2009). From an individual to a big
organization, this technology can help everyone. The
use of computing resources as a utility is mainly due to
the two reasons: (1) rapid growth of processing and
storage technologies and (2) success of the Internet
(zZhang, 2010). Cloud computing is discussed in detail
in many articles (Armbrust, 2010; Chandio, 2013,
Wang, 2010, Mell, 2011).

Cloud computing is now considered as a
feasible solution that provides an on-demand and
flexible computing infrastructure for a large number of
applications almost in every field of life including
Healthcare (Shimrat, 2009; Rolim, 2010), Astronomy
(Hoffa, 2008), Government (Pokharel, 2009), Video
transcoding (Chandio, 2013), Education (Ercan, 2010)
etc. Its flexibility enables users to extend or shrink the
resources as per requirement and pay for those
resources only for the time they were used. It has been
observed that this technology is also getting popular
amongst researchers (Memon, 2010; Memon, 2012).

Cloud computing is a fine solution to use high
power computing resources without any investment on
buying them. Not only this, users are also free from
maintaining these resources. The portability, flexibility,
elasticity and other benefits of cloud computing
are attracting not only the big organizations but
individuals too.

The usage of cloud computing by
individuals/researchers could be different than the
business industry. Such as for a particular activity or
may be for a smaller task of that activity researchers
need high power computing resources but might not
prefer long-term commitment to use a cloud service.

The research trend in Pakistan is increasing in
recent days, for example, research in the field of
Bioinformatics is getting popular and recently, the first
Pakistani DNA sequence has been mapped (Suhail,
2011). Since the biological data expending very
quickly, the state-of-the-art processing and storage
technologies are needed to interpret that data. We have
earlier explored Amazon Cloud (Memon, 2010;
Memon, 2012) to analyse genomic sequences and found
it very feasible in situations where computing resources
limits our research activities.
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RapidCompute is claimed to be the first
Pakistani cloud computing service that has been
introduced recently by CyberNet; however, they
focused on corporate market (Shahid, 2012). The vice
president (corporate sales) of CyberNet mentioned,
“Companies no longer have to invest in installing
servers, air conditioning for their hardware, power
setups or engage manpower to run IT related business”.
From the statement of vice president it is clear that that
the company does not focus on individuals. This paper
does not discuss the cloud computing in general but it
shows the comparison of RapidCompute with one of
the well known clouds, the Amazon Elastic Computing
Cloud (EC2).

The rest of this paper is as follow. The next
section describes the method used to compare the two
clouds. The results and discussion are presented in
section I11. Finally, section 1V provides the conclusion.

2. MATERIALS AND METHOD

A similar type of experiment on the two
clouds, RapidCompute and Amazon EC2, can help in
comparing them. We have already analysed human
genomic sequence on Amazon EC2 (Memon, 2012) and
the same experiment can be repeated on
RapidCompute. The complete description to analyse
human genomic sequence can be referred from
(Memon, 2012).

The results must be same as the same
algorithm and same data are used; however, a number
of parameters are considered to compare
RapidCompute with Amazon EC2. These parameters
include cost/charges of the services, payment
method/long-term  commitment,  Security, public
datasets and freedom to design virtual machine image.
To compare the two clouds, first of all it is required to
select the instance types of the two clouds with same
specifications. Hence, we are using small instance type
(ml.small) of Amazon EC2 and RC-2G machine of
RapidCompute, which is roughly equated to the
m1.small instance, to presents the entire comparison.

Cost:

A user has to pay $96.14 for a month to use
RC-2G machine for Ubuntu platform. According to this
a user pays $0.13 for an hour whereas Amazon charges
maximum $0.088 for an hour (depending on the zone)
that means if a user uses their machine for 24 hours in a
month, it will cost $63.36 which is one third less then
the amount charged for RapidCompute.

Similarly Windows users have to pay $116.14
per month ($0.16 per hour on RapidCompute) while
Amazon charged $108 for a month (or $0.15 per hour).
Payment Method/Long-term commitment:
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Amazon does not require long-term
commitment from its users. It works on post-paid
method while RapidCompute is pre-paid service. A user
of Amazon cloud pay on hourly basis and this payment
is deducted after the use of the service. They do not
require any extra amount to deposit to use their
services.

RapidCompute is a pre-paid service. Depending
on the requirement of the service a user plans to use, it
first charged the amount of that service for the entire
month. This could be suitable for a business
organization that is completely based on cloud services
but not suitable for the users who need cloud services
where their resources limit them to work and they need
the services for small period of time. Although the
company the RapidCompute charges on hourly basis
and returns the remaining balance to the users but it
bounds a user to have an amount reserved for a month
that is sufficient for a month to use the machine for
example for an hour.

Security:
While using Amazon, an independent virtual

machine is provided to each user that guarantees high
level security (Khan, 2011). CyberNet also claims that
their customers are provided with a unique VLAN to
protect users’ data. Both clouds take the support of
Hypervisor.

Freedom:

Users of Amazon cloud are free to create their
own AMI (Amazon Machine Image) that can be
understood as a file containing everything required to
run a job. Users can install any software if required.
However, RapidCompute does not allow it users to
create their AMI instead it can be done by the company
on the request of a user.

Public Datasets:

Use of public datasets is one of the main reasons
that motivated us to explore Amazon’s cloud. Among
the others, some well-known and widely used
biological datasets are available at Amazon’s cloud as
public datasets that can be used free of cost. It also
saves uploading/downloading time of that datasets
from/to Amazon’s S3. So, the researchers particularly
bioinformaticians who require biological databases for
their research get benefited by the Amazon’s cloud.

3. RESULTS AND DISCUSSION

It is obvious to see no difference in the results
(Table 1) because of the use of same algorithm and
same data. However, the aim is to compare the above-
mentioned features of the two clouds with respect to an
individual’s perspective.
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Table 1: The chromosome name/number, number of possible G-
quadruplex forming sequences (PGQFS), size of chromosomes (in
bases), and processing time to find PGQFS in each chromosome
of human are listed.

Chromosome | No. of Basesin | No. of possible
chromosome G-quadruplex
forming
sequences
1 247,249,719 175,131
2 242,951,149 149,051
3 199,501,827 105,700
4 191,273,063 86,836
5 180,857,866 99,071
6 170,899,992 91,671
7 158,821,424 108,987
8 146,274,826 83,421
9 140,273,252 91,570
10 135,374,737 95,383
11 134,452,384 99,129
12 132,349,534 98,393
13 114,142,980 46,857
14 106,368,585 62,863
15 100,338,915 59,306
16 88,827,254 92,806
17 78,774,742 93,204
18 76,117,153 38,873
19 63,811,651 108,865
20 62,435,964 62,214
21 46,944,323 28,044
22 49,691,432 49,044
X 154,913,754 115,767
Y 57,772,954 9,150

Cloud computing is getting admired by the
researcher for their research activities/experiments. It is
feasible particularly when computing resources are
required for some times but not all the time. In these
cases, investment on buying the high power computing
resources is not a good idea where they are idle most
of the time.

The research community is growing rapidly in
Pakistan, so the RapidCompute can get attention of the
research community that could be either individual
researchers or those who are associated with certain
organizations. In later case, researchers may have better
financial support from their organizations than
individual researchers.
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Although RapidCompute charge a bit more for an
hour but it is expected that these charges will reduce by
time as it happened with Amazon’s cloud.

However, to use a machine on RapidCompute,
charges of that machine for a month is initially paid to
the company even if the machine is required for a short
period of time, an hour for example. Although the
remaining amount can be returned to the customer but a
customer cannot use RapidCompute if s/he has enough
amounts to use a machine for the required time but not
for a month. At some instance, a user may bear
increased charges (on hourly basis) but may not bear to
hold an amount for a month for a small service.

Users may also feel restricted if they are not
authorized to create their AMI by their own.

It is suggested to the RapidCompute provider
to consider the individuals or research community in a
way to facilitate them as much as possible to get them
attracted towards RapidCompute. By ignoring them, the
company may lose a large number of customers. By
considering the researchers/individuals it is expected
that the research community can significantly enhance
the number of users of RapidCompute.

4, CONCLUSION

Cloud computing is being adopted in every
type of application. This paper presented a brief
overview of cloud computing in general and
RapidCompute in particular. RapidCompute is the first
Pakistani; claimed by the company. Although it is a
good initiative to build a Pakistani cloud however, the
company has focused on corporate market. Hence a
couple of issues including cost, payment method, and
freedom to create users own AMI, can affect the
attention of the individuals that can also include research
community of Pakistan. RapidCompute is compared
with a well-known cloud service (Amazon EC2).
RapidCompute is found to be a bit expensive as
compared to the Amazon EC2. Secondly, users have to
pay for a month even if s/he wants to use the services for
an hour. These limitations can stop the individuals to use
RapidCompute. It is therefore suggested that the
provider shall look at these issues to grab a large number
of individuals and research community.
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