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THE USE OF METHOD OF CLOUDY ACCOUNTS IS IN TEACHIN
G OF CHEMICAL DISCIPLINES

Kuznetsova T. Yu.
(Poltava, Ukraine)

Theoretical modeling and simulation play an important role in
understanding the subtle and complex behavior of nanostructures. Atomic
simulations can capture the microscale mechanism of nanostructures, but
they are limited to very small systems due to their computational cost.

Nanostructure modeling is the computation of the positions and
orbitals of atoms in arbitrary nanostructures [1].

Accurate atomic-scale quantum theory of nanostructures and
nanosystems fabricated from nanostructures enables precision metrology of
these nanosystems and provides the predictive, precision modeling tools
needed for engineering these systems for applications including advanced
semiconductor lasers and detectors, single photon detectors, etc [2].

The progress of computer modeling of nanostructures depends very
much on the power of existing computers and the efficiency of
computational algorithms. To calculate complex nanosystems, such as
nanorobots, consisting of billions of atoms, a computer needs to calculate a
huge number of equations of quantum mechanics. This process can take
from a few minutes to tens or even hundreds of years.

Therefore, it is expedient to use cloud computing for precise
nanosystem modeling, which allows reducing the time of computing by
using powerful remote servers. This allows researchers and engineers to
save money on the powerful data centers, and use existing ones, paying only
for the used computing time.

Cloud computing (CC) involves sending outgoing parameters of the
nanosystem to the remote servers which can process data much faster than
PCs and getting only the result of modeling. Scientist do not have to care
about the modeling process. Figure 1 shows some of uses of CC which can
help simulate a nanostructure.
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Figure 1. Uses of cloud computing
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Top benefits of cloud computing include [3]:

1. Cost. Cloud computing eliminates the capital expense of buying
hardware and software and setting up and running on-site datacenters —
the racks of servers, the round-the-clock electricity for power and cooling.

2. Speed. Most cloud computing services are provided self service
and on demand, so even vast amounts of computing resources can be
provisioned in minutes, typically with just a few mouse clicks, giving a lot
of flexibility and taking the pressure off capacity planning.

3. Global scale. The benefits of cloud computing services include
the ability to scale elastically. In cloud speak, that means delivering the
right amount of IT resources - for example, more or less computing
power, storage, bandwidth - right when its needed and from the right
geographic location.

4. Productivity. On-site datacenters typically require a lot of
“racking and stacking” — hardware set up, software patching and other
time-consuming IT management chores. Cloud computing removes the
need for many of these tasks.

5. Performance. The biggest cloud computing services run on a
worldwide network of secure datacenters, which are regularly upgraded to
the latest generation of fast and efficient computing hardware. This offers
several benefits over a single corporate datacenter, including reduced
network latency for applications and greater economies of scale.

6. Reliability. Cloud computing makes data backup, disaster
recovery and business continuity easier and less expensive, because data
can be mirrored at multiple redundant sites on the cloud provider’s
network.

Most cloud computing services fall into three broad categories:
infrastructure as a service (IaaS), platform as a service (PaaS) and software
as a service (SaaS). These are sometimes called the cloud computing stack,
because they build on top of one another.
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Figure 2. Management model of SaaS
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The most appropriate type for goals of nanostructure modeling and
simulations is SaaS because it is cheap but, at the same time, provides all
needed functions.

Software-as-a-service (figure 2) is a method for delivering software
applications over the Internet, on demand and typically on a subscription
basis. With SaaS, cloud providers host and manage the software application
and underlying infrastructure and handle any maintenance, like software
upgrades and security patching.

Not all clouds are the same. There are three different ways to deploy
cloud computing resources (fig. 3): public cloud, private cloud and hybrid
cloud [3].

Public clouds are owned and operated by a third-party cloud service
provider, which deliver their computing resources like servers and storage
over the Internet. With a public cloud, all hardware, software and other
supporting infrastructure is owned and managed by the cloud provider. You
access these services and manage your account using a web browser.

Private clouds refer to cloud computing resources used exclusively
by a single business or organisations. A private cloud can be physically
located on the company’s on-site datacenter. Some companies also pay
third-party service providers to host their private cloud. A private cloud is
one in which the services and infrastructure are maintained on a private
network.
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Figure 3. Deployment models of cloud computing
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Hybrid clouds combine public and private clouds, bound together by
technology that allows data and applications to be shared between them. By
allowing data and applications to move between private and public clouds,
hybrid cloud gives businesses greater flexibility and more deployment
options.

All of deployment models have a lot of advantages and can be used
for modeling of nanostructures and nanosystem.

To sum up, cloud computing is a perfect idea for those who wants to
create complex precise nanostructures and nonosystems but aren’t ready to
spend a huge amount of money for datacenters and computer power.
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BUKOPUCTAHHS OIMMOPHUX CXEM IIPU BUBUEHHI XIMII
Y 3AKJIAJIAX 3AT'AJIBHOI CEPEJJHbOI OCBITHU

Kyaenko O. A.
(Ilonmasa, Yxpaina)

Bigomo, 1m0 npu BUBYEHHI XiMii 0COOJIMBE 3HAYEHHS MAlOTh CXEMH —
30poBi omopu. BoHM 3HAYHO TMOJETHIYIOTh CIPUHMaHHA HABYAIBHOTO
Marepianxy, CHpHUSIOTh KpaloMy pPO3YMIHHIO, 3aCBOEHHIO 1 BiJITBOPEHHIO
MaTepiay. YpaxoByloud Te, IO OpraHiyHa XiMmis Il CHOPUHHSATTA
LIKOJISIPIB € CKJIAJHINION, HI)K HEOpraHIyHa, BUKOPUCTAHHS OMOPHUX CXEM
MOJIETIIY€ BUBYEHHS LIbOTO PO3/ALTY XiMii. BUKOPpUCTOBYIOUM OMOPHI CXEMU
pa3oM 3 yuuTEeIEeM YUHI ONpalbOBYIOTh MaTepiai, a caMmocCTiiiHa poboTa 31
CXEeMaMH TOJIETTIIy€E 3aCBOEHHSI HABYAJILHOTO MaTepiaiy.

M. 1. KuHKiH, pO3Iisgaloud MEXaHi3M B3a€EMHOTO CIUIKYBaHHS,
CTBEp/KYyBaB: «MOBJIEHHS aJIpeCy€e€ThCsl MApPTHEPOBI, AKUH MOBUHEH HOTO
COPUHHATH. SIKIIO IThOTO HE TPANMUTHCS, CIIJIKYBAaHHS TMPUITHHUTHCS.
OrnopHi cXeMHU CIPUSIIOTh PO3YMIHHIO, 3ACBOEHHIO 1 3aKPIIJICHH] 3HaHb, a 11e
MPU3BOJIUTH JIO CIIUJIKYBaHHS BUUTENS 3 yUHsAMH [1].

OnopHi cxeMH TOAarOTh 1H(MOpPMAIIO B CTUCIIH (opMl, Y BUIIISIL
00’eMHUX, alle B TOW e Yac MpocTux curHamuiB. Lls omepariis akTuBizye
pPO3YMOBY  [TISJIBHICTh,  CHOPHUSIOYM  MIMHIMIOMY  3amaM’STOBYBaHHIO
Marepiany, 10 BUBYAETHCA, 32 PaAXyHOK IMIJAKIIOYCHHS K JOBUIBHOI, TaK 1
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