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B cmammi 3anpononosano 3acmocysanns cucmemu ONA NAPANENbHUX PO3NOOINEHUX O00YUCTIeHb
ITAPKC.NET (IIAPKC - Ilapanenvni Acunxponni Pexypcusni Kepyroui Cucmemu) ma XmMapHux 004ucienv.
V axocmi mexnonocii ons xmapnux obuuciens 6yao euxopucmano Amazon Elastic Compute Cloud (Amazon
EC2).

B pobomi naoano onuc pooomu cucmem IHHAPKC.NET ma moscaueocmi ii HanawimysanHs oas pobomu 3
mexnonozicio Amazon Elastic Compute Cloud. Hasedeno pesynomamu mecmysanns cucmem OJist 6UpiuleHHsl
KIACUYHOI 3a0aui MHOJMCEHHS Mampuyb. Po3zenanymo modcnueocmi yux cucmem npu 6upiuleHHi npakmuy4Hux
3a0ay napaneibHo20 NPOPAMYBAHH.

Kurwouosi cnosa: xmapui obuucnenns, napanenvui posnodineni obuucienns, cucmema ITAPKC, CH,
Amazon EC2.

In the article provides the use of the system for parallel distributed computing PARCS.NET (PARCS -
Parallel Asynchronous Recursive Control System) and cloud computing. As the technology for cloud
computing was used Amazon Elastic Compute Cloud (Amazon EC2).

The paper provided a description of the systems PARCS.NET and its possible settings for the technology
Amazon Elastic Compute Cloud.

The basic terms of the PARCS-technology are point, programming channel and algorithmic module.
Pattern of control space is a graph. Top is a point of control space and edge is programming channels. The
points are connected per programming channels. Each point of control space is assigned with the
algorithmic module. The algorithmic module is a procedure PARCS and extension of the basic programming
languages. Algorithmic modules are executed in parallel. In practice this means that in a computer network
one major computer (Server) is selected. This computer is accessible to all others (Clients). It generates a
gueue of all tasks. Tasks from the queue are sent for computing. Each computer obtains a task from the
gueue and executes it. After finishing computing the active task it sends the results to the server and selects
the new task. The model is designed for distributed network. Description of these systems is provided

The results of testing systems for solving the classical problem of matrix multiplication are presented.
Capabilities of these systems in solving practical problems of parallel programming were considered.

Keywords: cloud computing, parallel distributed computing, PARCS system, C#, Amazon EC2.

CratTio nipeAcTaBuB 1.¢.-M.H., 1pod. AHiciMoB A.B.

Beryn Compute Cloud (Amazon EC2) [8]. s pobGora
MPUCBSYEHA PO3IMIUPEHHIO (TIapalielibHi BIIACTHBOCTI)
MHOXHHH QJTOPUTMIYHUX MOB HpOrpaMyBaHHS
(Pascal, C, JAVA[2-4]), sxi Bxe peanizoBaHi 3a
mormomord  texHomorii  ITAPKC, wmoBuMm 3a
poromororo  texnonorii  .NET  Tta  moBHm
nporpamyBaHHd C# [5], a TakoX BHKOPHUCTAHHIO
TaKUX TEXHOJIOTIH y XMapHUX O0UHCICHHSX.

B JaHii CcTarTl PO3TIISAIAETHCS
3aCTOCYBaHHS ~ TEXHOJOTIT  JJIsi  MapalielIbHUX
posnoginenux obuucnenp I[TAPKC (Ilapanenshi
Acunxponni Pexypcusni Kepyroui Cuctemn) [1], a
came cucremun [TAPKC.NET [6,7] Ta xmapHux
obuncieHb. Y SKOCTI TEXHOJNOTIl A XMapHHX
obunciens Oymno BukopmcraHo Amazon Elastic
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TexnoJoria TAPKC

[TAPKC (mapanenbHi acCHHXPOHHI peKypCHBHI
KEepOBaHI CHCTEMH) - TEXHOJIOTiS NpOrpaMmyBaHHS,
O SBJISIE COOOI0 JEsIKy CYKYITHICTh MPOTPaMHUX
3aco0iB, fKi 3a0e3MedyloTh IPOIEC PO3POOKH 1
peamizamii  anropuTMiB  mapajenbHoi  00poOKH
iHpopmanii. Bona ©0a3zyeTbcsi Ha  KOHLEMII
kepyrouozo npocmopy (KIT) [1] — nunamiuuwuii rpad,
KU BHKOPHUCTOBYETHCS JJIsl OMUCY JIOTIYHOI Ta
KOMYHIKaIii{HOT CTPYKTYpH IOCIiIKyBaHOI 3a1a4i.

OcnogHi Tepmini IIAPKC-Texnomorii:

1) touxka;
2) nporpamuwnii kanan (ITK);
3) anroputMmidyHHA MOIYIb (AM).

Crpykrypa KII — rpad, BepmmHH sSKOTO —
toukn KII, pedopa — IIK. Jlo koxknoi Touku KII
npunucanuii AM, saxuil € mpouenyporo ITAPKC-
po3mupeHas 6a30Boi MOBU. B HamoMmy BHUMaaKy mMu
3aCTOCOBYEMO 0a30By MOBY nporpamyBaHHs CH#.

[IporpamMui  3aco0m  po3mIMpeHHS  0a30BUX

AITOPUTMIYHKX MOB TIporpamyBaHHs[1]:

1. IlporpamHi 3aco0u, 10 3a0e3MeUyIOTh OOYI0BY
i momudikariro KII.

2. TlporpamHi  3aco0w,
30epiraHHs  Ta
noromororo KIT.

3. Ilporpamui 3aco0u, mo 3abe3nedyroTs podoTy 3
AM.

3a0e3nevyoTh
iHpopmanii  3a

o
nepeaavdy

4. Tlporpamsi 3acoou, 110 3a0e3evyoTh
PO AYPHO - 00'€KTHO-OPIEHTOBAHE
porpamMmyBaHHSI.

TexnoJgorig Microsoft NET Framework

Microsoft .NET Framework — cydacna
porpaMHa wiatdopma, 110 JI03BOJISIE
CTBOPIOBATH  TPOTpaMH i3  3aCTOCYBaHHSM
KOMITIOTEpHUX  MEpeX Ta  HapalelbHuX
o0YMCIIeHb, a TaKOX HAJA€E  MOXJIMBICTh
MEPEeHOCy MporpaM MiX PI3HUMH anapaTHHUMHU
rtatopMamu, Ha SIKUX BCTaHOBJIEHE
cepemoBumie  Microsoft .NET  Framework.
Opnniero 3 nepesar .NET € cymicHicTs 0i0mioTexk,
HanucaHux pizHuMHu MoBamu. Cucrema [TAPKC-
NET nanucana na moBi C# [5], ame 11 MoxHa
BUKOpUCTOBYBaTH 1 mis iHmmx wMoB .NET,
Hanpukiaz Visual Basic ado F#.

Jlo mo3utuBHUX sskocter TexHosorii .NET,
IO BIUIMHYJAM Ha 1i BuOIp UI1 NpOEKTyBaHHS
cuctemu ITAPKC.NET, Takox Halle:KaTh:
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e HasBHICTH MOBH CH#, sika HaOyBae Bce OinbIIOT
MOMYJIIPHOCTI  3aBASIKM TPOCTI 00’ €KTHIN
MOJIEJIi Ta TOCTIHHOMY PO3BUTKY;

® BIiJINIOBIIHICTh CY4aCHUM BUMOTaM: 0i0mioTeka
TPL  (Task  Parallel  Library), sxa
BukopuctoByeThesl B cuctemi I[TAPKC.NET i
Hajga€e IMHPOKUH HaAOIp MOXKIMBOCTEH I
PO3pOOKHM TapajeNbHUX Mporpam, MiATPUMKa
3aco0iB MEpEKEBOTO MporpaMyBaHHS,
3a0e3TleUeHHsT  MEPeCHNaHHA  JaHWX 110
KOMIT'IOTepHill Mepexi, peduiekcia — mporec
BUSIBJICHHS THUIIIB TIij] YaC BUKOHAHHS Ta IHIIIE.

Cucrema ITAPKC.NET

ApxiTekTypa  CHCTEMH

HACTYIHUX YacTuH [6,7]:

1. Parcs — ocnoBHa 6i0nioTeKka KiaciB CHUCTEMH.
MicTuTh BCi OCHOBHI Kiach, MmO OyIyTh
BUKOPUCTOBYBATHCH JUIst MO/JICITIOBAHHS
napajelibHuX 00YUCIICHb.

2. Daemon — xumient. SBnse coboro mporpamy, 3a
JOTIOMOTOI0 KO ~ OyayTh  MPOBOJIUTHCH
00YHCIICHHSI.

3. HostServer — cepBep. Mae CIUCOK AOCTYITHUX
KIIEHTIB, a TaKOX IH(POpPMAII0 MPO MOTOYHI
3aja4i Ta Toukd. [Ipu 3amycky Moayllb MOYMHAE
pO3/1aBaTH 3aBIaHHS KIIE€HTaM B 3aJIeKHOCTI BiJ
KIUTBKOCTI sifiep TmporecopiB (ITOTYXKHOCTI) Ta ix
3aBaHTAYKEHOCTI.

CKIIaga€ThCsA 3

4. AM — okpemMHuil TPOEKT, IO BHKOPUCTOBYE
Oibmiorexy Parcs Ta peamizye inTepdetic
IModule.

Ha Bcix wmammHax, III0 MNpPU3HAYEHI s
o0uucieHs, 3amyckaeTecsi nmporpama Daemon, a
mouatkoBuit  AM Tta HostServer  moxyTth
3amyckaTucss ab0 Ha THUX Jke, a00 Ha IHIIUX
MallnHax. B okpeMoMy BHIaJKy HaBiTh BCi TpU
€JIEMEHTH CHUCTEMH MOXYThb OYTH 3alylIeHi B

OJTHOMY MICIIi. Daiin server.txt
BUKOPHCTOBYEThCS ~ MOYaTKOBHM AM  mns
3HaXOJ/DKCHHS  KOMII'I0Tepa, Ha  SKOMY

sanymennit HostServer (IP-axpeca).

VY crBopeHiil peamizamii KiIi€HTa Ta cepBepa
3B’S130K MPOXOAMTH Y TaKild MOCIHiAOBHOCTI:

1.Ilpu 3amycky MoIyJsi cepBep IepeBipsie Bci
3a3HaveHi y (daiimi hosts.txt i Bumaise Ti, 3 IKUMHU
He Baanocs 3’emHartucs. Ilicis mporo cepsep
3alUTYEe y KOXKHOTO 3 KJI€HTIB KIUIBKICTH AOep
mpoliiecopa i 30epirae cooOi 1i pe3y/IbTaTH.

2.Cepsep posmnouiise TOYKH, 1o
CTBOPIOIOTBECS B QJITOPUTMIYHOMY MOJIYJMi, IIO

112



Bicnux Kuiscbkoco nayionanbHo2o yHieepcumemy
imeni Tapaca Lllesuenxa
Cepis Qizuxo-mamemamuyni HayKu

KOMIT'IOTepaxX, Ha SIKUX BHKOHYEThCS MpOrpamMa
Daemon.

3.Ilicns mporo Ha KoMIT'IOTEpi, ne Oyne
CTBOPEHA HOBa TOYKA, MOYATKOBUH AM mepenae
exe-gaitn, B IKOMYy MICTHUTBCA iHGOpMAIIS PO
Bci AM, mo OyayTe 3amymieHi miJg —4ac
BUKOHAHHS IIOTOYHOI 3aaavi. 3a JOIOMOroro
pednexcii Daemon cTBoproe eK3eMIUIIp Kiacy
AM i Bukmmkae merox Run(). Takum umHOM
3aIyCKaIThCSA HEOOXiTHI OOUNCIICHHS.

4.1licns  3aBepmieHHs oOuuciaeHs, Daemon
BiJICHIIa€ pe3yibTAaT Ha3aj] Ha MOYATKOBHUH AM.
[Ticas Toro, K 3aBEPIIMIINCS OOUHUCICHHS Ha BCiX
MalwHax, Mmo4yatkoBuid AM o0poOmoe Bci
pe3yJIbTaTH, BHBOJUTH 3arajbHUN pe3ysbTaT Ha
eKpaH Ta 30epirae Horo B Qaiii.

Amazon Elastic Compute Cloud (EC2)

Amazon Elastic Compute Cloud (Amazon EC2) -
BeO-cepgic [8], sxuit Hamae XMapHi 00UHCITIOBATIBHI
MOTY>KHOCTI. Cepgic BXOJUTh B
indpactpykrypy Amazon Web Services (AWS).

[IpocTuii BeG-iHTEpdEiic cepBicy JTO3BOJISIE
OTpUMaTH JOCTYI bi (o) 00YHCITIOBATIBHUX
MOTY)KHOCTeW 1  HalamTyBaTH  pecypcd 3
MiHIMaTbHUMHA BHATpaTaMHU. Bin Hajae
KOpHCTYyBadaMm MOBHUH KOHTPOJIb HaJl
OOYHCITIOBAJIBHAUMHU PECypcaMH, a TaKoX JIOCTYITHE
cepenoBuile 111 pobdoru. Ciyxba ckopouye dac,
HEOOXiTHUH /U1 OTpUMaHHS 1 3aBaHTAKEHHS HOBOTO
cepBepa.

3a gonomoroo EC2 no3BONSIETHCS CTBOPIOBATH
XMapHi BIpTyaJbHI MalllHHH, BUKOPHUCTOBYIOUH
notyxkHocTi xmapu Amazon.  Kopucrysauy
Ha/laeTbcsl BUOIp omepariitHoi cucremu: Windows
Server abo pizHi Bepcii Linux. Takox MoxHa
BUOpaTH XapaKTEPUCTHKH BIPTyaJIbHOT MAIIIHU.

Cepen inmmx ocobmuBocteii EC2  Bapto
BI/[BHAYNTH  MOXXIIUBICTh  CTBOPEHHS  0OOpa3iB
BipryansHux MammH (Amazon Machine Image

(AMI)), a rakox ix 30epiranHsi. AMI mo3Bomse
BCTaHOBJIIOBATH Mporpamu, Oi0mioTeku, HaHi Ta
HQJIAIITOBYBaTH MOB'A3aHI 3 HUMH MapaMeTpu. 3a
noromMororo AMI MoXxHa CTBOPIOBATH HOBI MAllIMHH
Ha OCHOBI icHy4HMX ((haKTHYHO KOIIIOBATH
BIpTyaJbHi MaIlIWHY).

Takox BaXIJIMBOIO OCOOJIMBICTIO € MOKJIMBICTBH
HaJIANITYBaHHS OE3MEKH Ta MEPEKEBOIO JIOCTYITY.
Lle no3Bosisie BIAKPUTH MAOCTYNI [0 BipTyajbHOI
MAIWHY U151 30BHILIHBOTO CBITY (32 3aMOBUYBaHHSIM
BiH 3aKpUTHH), & TaKOX JO3BOJIUTH KOMYHIKAIIIO
MiX CaMHMH BIpTyalbHUMH MalllHHAMH.
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Be6-inTepdeiic Amazon Elastic Compute Cloud
JIETKO JTO3BOJIAE 3aITyCKaTH 1 3yNMUHSATH BIPTyalbHI
MAIlIMHH, a TAKOXK POOUTH BCI BUIIICOMTUCAHI Iil.

BuxopucTanHsi TEXHOJIOTIT
Amazon Elastic Compute Cloud

Hdns  Bukopuctanus Amazon  Elastic
Compute Cloud HeoOximHO 3apeecTpyBaTHCs Ha
caiti  http://aws.amazon.com/. Jns  1p0Oro
MMOTPiOHO BBECTH CBOI NIEPCOHAIBHI AaHi 1 IPOHTH
MiATBEpDKEHHS peecTpanii mo tenedony. Takox
npu  peectpauii moTpiOHO BKa3zaTH HOMeEp
KPEOUTHOI ~ KapTKH, XOYa CepBiC  MOXXHA
BUKOPUCTOBYBAaTH 1 OE3KOIITOBHO — KOXXHOMY
KOpUCTYBady Hagae€ThCsl OOMEXKEHHH IaKeT
KOPHCTYBaHHSI CEPBICOM Ha piK.

[Micns MIPOXOKEHHS peectparii
KOpUCTYBad MOXKE TIOYMHATH TIpalioBaTd 3
ceppicom. Tak Ha Puc.l moxxHa moGaunté BeO-
intepdeiic cepsicy Amazon Elastic Compute
Cloud. Buamo, 1mo Ha JaHHH MOMEHT CTBOPEHO
OJIHY BipTyaiabHy MaliuHy 3 iM’ssM «host servers i
npuBatHuM [P. Bapro 3a3HauuTH, 1O MpHU
nepe3anycKy MaluH npuBatHuid [P 3amumaerbes
ctayimM, a nmyOsiunuii IP Moxxe 3MiHtoBatucs. Ha
PHCYHKY BHIHO, IO MAaIIMHI HE MPUCBOEHO
myOmiaauit IP, OCKiTbKM BOHAa 3HAXOIUTHCH Y
3YIIHHEHOMY CTaHi.

Hnst Toro, mo0 CTBOPUTH HOBY BIpTyallbHY
MalMHy, NOTPIOHO HATUCHYTH Ha KHOIKY
“Launch Instance”. Tlicms 1poro MOTPiOHO
obparu o6paz (AMI), 3 sxoi Oyme cTBOpeHa
BipryansHa Mammunaa (VM), Puc.2. e moxe Oytn
K CTaHAApTHUH o00pa3 omepamiiiHOl CHCTEMH,
taki sik Red Hat Enterprise Linux ado Microsoft
Windows Server 2012, Tak i BIacHOpYyY CTBOPEHi
obpa3u, abo Oyme-sKi 00pa3W, CTBOpEHI
CHUILHOTOIO.

HactymHum KpokoMm € BUOIp THITy MaIIWHH.
€ oauH OC3KONITOBHUI BapiaHT: MalldHA 3
onauMm mporecopom Intel Xeon 3 moTykHicTIO
2.5 GHz i 1 T'b oneparuBHoi mam’siti Puc.3.

Hani mMokHa oOpaTH iHIII HaJalITyBaHHS
MallMHU. 30KpeMa, MOXKHa CTBOPUTH JAEKIJIbKa
BIpTyaJIbHUX MAaIIIMH 3a OJIuH pa3 Puc.4.

Jami moxHa nojmatu Miciie Ha JUCKY (3a
3amoBuyBaHHsM 30 I'B), mo3Hauntn MamumHy
Teramu, HaJAITyBaTH SECUrity group (MHOXHHA
npaBUJ MepekeBoro ekpany). Lli kpoku MokHA
NPOMYCTUTH, ane Ul poboTH  cucremu
ITAPKC.NET HeoOxigHO 3a0e3meduTd 3B S30K
MDK MallMHAMH, TOMY HOKa)XEMO, SK MOXKHA
HaJIAIITYBaTH MEPEXEBHI EKpaH.
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AWS v Services v
nch |
Events 1
Tags Q
Reports
Limits o b
=] INSTA B  hostserver

Instances
Spot Requests

Reserved Instances
Commands
Dedicated Hosts

= IM.

AMIs
Bundle Tasks

Volumes

Snapshots

—| NETWORK CURITY

Security Groups

Instance: | i-45400381
Elastic IPs

Instance ID ~

i-45400381
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Actions ¥

Instance Type ~ Availability Zone ~ Instance State ~

2. micro us-west-2b Q) stopped

(host server) Private IP: 172.31.28.10

Puc.1. Cepsic Amazon EC2

Services ~

N AWS ~

1. Choose AMI 2. Choose Instance Type

3. Configure Instance

4. Add Storage 5. Tag Instance 6. Configure Security Group

Step 1: Choose an Amazon Machine Image (AMI)
An AMI is a template that contains the software configuration (operating system, application server, and applications) required to launch your instance. You can select an AMI provided by AWS, our user
community. or the AWS Marketplace: or you can select one of your own AMIs.

Quick Start

My AMIs

Amazon Linux

AWS Marketplace
Community AMIs

Y
Red Hat

Free tier only (j

SUSE Linux

Puc.2

AWS ~ Services v

LT ]

1. Choose AMI 2. Choose Instance Type

3. Configure Instance

Amazon Linux AMI 2015.09.1 (HVM), SSD Volume Type - ami-f0091d91

The Amazon Linux AMI is an EBS-backed, AWS-supported image. The default image includes AWS command line tools. Python, Ruby. Perl

and Java. The repositories include Docker, PHP, MySQL, PostgreSQL, and other packages

Rool device type: ebs  Virtualization type: hvm

Red Hat Enterprise Linux 7.1 (HYM), SSD Volume Type - ami-4dbf3e7d
Red Hat Enterprise Linux version 7.1 (HVM), EBS General Purpose (S5D) Volume Type

Root device type: ebs  Virtualization type: hvm

SUSE Linux Enterprise Server 12 (HVM), SSD Velume Type - ami-d7450be7

SUSE Linux Enterprise Server 12 (HVM), EBS General Purpose (SSD) Volume Type. Public Cloud, Advanced Systems Management, Web

and Scripting, and Legacy modules enabled

. CtBopenns HoBoi VM

4. Add Storage 5.Tag Instance 6. Configure Security Group 7. Review

Step 2: Choose an Instance Type
Amazon EC2 provides a wide selection of instance types optimized to fit different use cases. Instances are virtual servers that can run applications. They have varying combinations of CPU, memory, storage
and networking capacity, and give you the flexibility to choose the appropriate mix of resources for your applications. Learn more about instance types and how they can meet your computing needs

Filter by: Allinstance types v

Current generation

Show/Hide Columns

Currently selected: t2.micro (Variable ECUs, 1 vCPUs, ZIEEE: Intel Xeon Family, 1 GiB memory, EBS only)

Family - Type - vCPUs (i - Memory (GiB) - Instance Storage (GB) (i
a General purpose 1 1 EBS only
General purpose t2.small 1 2 EBS only
General purpose tz.meaium 2 a EBS only
General purpose 2 large 2 8 EBS only
General purpose md.large 2 8 EBS only

Cancel Previous

Puc.3. Bubip Ty MammHa#A
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Andrii v Oregon v  Support v
o " 0
[>] 1to10f1
Alarm Status Public DNS = PublicIP
None %
»
_N =N m]
Andrii +  Oregon ~  Support |

7. Review

Cancel and Exit

110 22 of 22 AMIs

64-bit.

64-bit.

64-bit

Andrii v Oregon ~  Support ~

EBS-Optimized Available
D}

Network Performance

4

Low to Moderate
Low to Moderate
Low to Moderate
Low to Moderate

Yes

Moderate

Configure Instance Details
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Oregon ~  Support v

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance

Step 3: Configure Instance Details

6. Configure Security Group

7. Review

Configure the instance to suit your requirements. You can launch multiple instances from the same AMI, request Spot instances to take advantage of the lower pricing. assign an access management role to

the instance. and more

Number of instances i 1

Purchasing option (j Request Spot instances

Network  (j vpc-91072efd (172 31.0.0/16) (default) b

Subnet (j No preference (default subnet in any Availability Zo

Auto-assign Public IP (j Use subnet setting (Enable) M

Domain join directory (j None v

1AM role (i None .

Shutdown behavior (j [stop v

Enable termination protection (j Protect against accidental termination

Puc.4. CtBopeHHS BipTyaJIbHOTO MIPOCTOPY

W@ AWS -~  Services -

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance

Step 6: Configure Security Group

6. Configure Security Group

Launch into Auto Scaling Group (i

Create new VPC

Create new subnet

Create new directory

Create new 1AM role

Cancel  Previous Review and Launch Next: Add Storage

Andrii ~ Oregon ~ Support ~

7. Review

A security group is a set of firewall rules that control the traffic for your instance. On this page, you can add rules to allow specific traffic to reach your instance. For example, if you want to set up a web server
and allow Internet traffic to reach your instance, add rules that allow unrestricted access to the HTTP and HTTPS ports. You can create a new security group or select from an existing one below. Learn more

about Amazon EC2 security groups
Assign a security group: ®Create a new security group
Select an existing security group

Security group name: launch-wizard-30

Description: launch-wizard-30 created 2015-12-15T00:33:58.570+02:00
Type (i Protocol (i Port Range (i Source (j
All trafiic v All 0 - 65535 Anywhere v | 0.0.0.0/0 @
RDP A TCP 3389 Anywhere v ||0.0.0.0/0 Q
Add Rule
Puc.5. HanamryBanHs mepexi
Launch Instance Actions ¥
[— o0
Q (2] 1to2o0f2
Name ~ Instance ID -~ |Instance Type ~ Availability Zone ~ Instance State ~ Status Checks ~ Alarm Status Public DNS ~  PublicIP
host server i-45400381 t2.micro us-west-2b @ stopped None ‘,4-,,
i-b69fab72 t2.micro us-west-2b @ running z Initializing None Y  ec2-52-3471-50.us-we. . 52.34.71.50

Puc.6. [pamtoroui VM

JJist cripoItieHHs! TO3BOJIMMO OyAb-iKkoMY Tpadiky
MPOXOIUTH uYepe3 MEepeKeBUH eKxpaH aisi Oynab-
sikoro nopty Puc.5.

Takox i MpaBwia notpibHO
MpoAyOJIIOBAaTM B  HAJAIITYBaHHAX  O€3MeKH
Windows miciist CTBOpEHHS BipTyalbHOI MaIINHH.

[Ticns Toro, sk BCi HANANITYBaHHS 00paHoO,
NnoTpiOHO HATHCHYTH Ha KHOMKY «Review and
Launch», ne MosxHa iepeBipuTH PaBHIBHICT
BBEJICHUX HanamTyBaHb. [licas 1poro, moTpioHO
HATHCHYTH Ha KHOTIKY «Launch». Ha expani
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3’SIBUTBCSL JIAJIOT, MO JIO3BOJISIE CTBOPUTH Mapy
KIIOYiB i1 OTPUMAaHHA 1 po3WHUQpyBaHHI
MapOITIO JI0 MAIIUHH.

[Micna 3aBaHTaXEHHS KJIOYAa 1 HATUCKAHHS
Ha kHomky «Launch Instances» mnounHaeTbcs
CTBOpEHHS BipTyanbHOI MamuHH. Temep, SKIIO
MOBEPHYTHUCS JIO TOYATKOBOTO MEHIO, IO ITOKAa3ye
CIHMCOK BIPTyaJIbHUX MAaIlIWH, MOXHa MOOaYUTH
HOBY MAIlIHY B CTaHi «running», To6To Taka, 1o
3amytieHa i nparigoe Puc.6.
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Create Image X
Instance ID  (j i-b69fab72
Image name (j
Image description (j
No reboot (j
Instance Volumes
- ] - Delete on
Volume Device Size (GIB Encrypted
: ] snapshot (i 2 (C1B) | volume Type (1 IOPS (i) Termination P
Type (i i i i i
Root idevisdal  snap-567b1408 |30 General Purpose (SSD) ¥| 90/3000 @ Not Encrypted
Add New Volume
Total size of EBS Volumes: 30 GiB
When you create an EBS image, an EBS snapshot will also be created for each of the above volumes.
cancel BELEGILENT

Puc.7. CtBopeHHs 00pa3y MallnHA

ii AWS ~ Services ~ Edit ~ Andrii +  Oregon ~  Support ~
EC2 Dashboard Actions ¥
Events o %0
Tags Owned by me + () (-] 1to 20f2
Reports
Limits Name AMI Name ~ AMIID Source Owner Visibility Status. Creation Date Platform
- New Parcs (10. ami-210c1040 859183279164/ ... 859183279164 Private available December 10, 2015 at 6:27: Windows
Instances no firewall and ami-84bface5 859183279164/ 859183279164 Private available November 27, 2015 at 11:41 Windows
Spot Requests
Reserved Instances
Commands
Dedicated Hosts
AMis
Bundle Tasks L2
_ Select an AMI above [_ = =]
Volumes
Snapshots
Puc.8. BimoOpakeHHs: HOBOTo 00pa3y
Marmmni Hagaetbes nmyOmiuni DNS i IP-aapeca. JU1s  UBOTO  TIOTIOGHO  3aBAHTAKMTH  baiin
11}”‘ TOro, 100 lparrosatn 3 HOBOKI T AKITFOYEHHS yepes Remote Desktop,
BIPTYaJIbHOIO  MAIIMHOIO, HEOOXinHO o - Hef HaTUCHYBIIM  KHOmKy  «Download Remote

migkmoyntucs. s mporo motpibHO oOpatu
MalllMHy 1 HAaTUCHYTH Ha KHOMNKY «Connect».
[Micns HaruchyBmm kHomky «Get Password»,
3'IBUTBCS Jialor JUis OTPUMAaHHS Napojio A0
MammHU. (s 1IhOoro MOTPIOHO BHKOPHCTATH
3aBaHTOKEHWH Ha TIOMEPENHIX KpPOKaxX KIOY.
Bapro 3azHaunTH, 10 AKIO MamMHA Oyna
CTBOpEHA 3 BJIacHOrO o0pasy, TO Mapojib Ha Hel
Oyze Takuil ke, SIK 1 HAa MalluHy, 3 00pasy sKoi

Desktop File». BinkpuBmm neit ¢aiin, notpioHO
BBECTH oOTpuMaHuii mnaposib. [licas mporo 3a
JIOTIOMOT OO 3aXHIICHOTO RDP- 3’ennanss
MOYHEThC CEaHC POOOTH 3  BIPTYaJIBbHOIO
MAIIIMHOIO, 3 SIKOK0 MOJXKHA TPAIIOBATH TaK CaMo,
SIK 1 31 3BUYAHHOIO0 MAIIMHOIO.

TakoX BaXJIMBO BMITH CTBOPIOBaTH 00pa3u
MaruH. [ 1boro MoTpiOHO HATUCHYTH MPABOIO

BOHa 6yJ1a CTBOpCHA.

OtpuManuii mapoib

MOTPIOHO BHUKOPHUCTATH IS MiAKIFOYCHHS JI0

mammman yepe3 Remote Desktop Protocol (RDP).
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KHOTIKOIO Ha TMOTPiOHY MaliuHy, 0OpaTH IyHKT
«Image» i1 «Create Image». B nmiamory, 1mio
3’SIBUTBCSI, MOYKHAa BBECTH iM’sl 0o0Opasy Ta iHII
nerani Puc.7.
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[licas mporo 1 HaTUCHEHHA Ha KHOIKY
«Create Image», moyHeThCS CTBOPECHHS 00pasy.
Konu 00pa3 cTBOpHUTBCS, BiH 3’SBUTHCS B MEHIO
«AMI» mig Bkmagkoro «lmages» Puc.8.

CrtBopHUTH HOBY MAIllIHy Ha OCHOBI 00pazy
MOYKHAa 3a J0TMOMOror KHomku «Launchy Ha
BKiaami «AMI», abo, sgK OmMCaHO BHIIIE,
o0OpaBImIM CTBOpEHWI 00pa3 y sKOCTi o0pasy
HOBOI MalIWHHU.

Takum ywmHOM, OyJI0O ONMHWCAaHO OCHOBHI
3acobu HamamtyBaHHi WEB-cepsicy Amazon
Elastic Compute Cloud (EC2).

Buxopucranua cucremun INAPKC.NET
na Amazon Elastic Compute Cloud

Jua Bukopucranss cuctemu [IAPKC.NET Ha
Amazon Elastic Compute Cloud ueo6xinmo
BUKOHATH HACTYIHI KPOKU:

1. CrBopuru BIpTyabHY MaIlHy i
ckomitoBatu Ha Hei Qaitmn [TAPKC.NET.

Takok € ceHC momaTH B aBTOMAaTHYHHA

3amyck nporpamy Daemon st Toro, mo0 He

3amycKaTH il OKpeMO Ha KOKHIA MaIlvuHH,
sika Oyne OpaT y9acTh B OOUMCIICHHSX.

CtBOopuTH 00pa3 Ii€i MaIIUHY.

3. CtBOpUTH  JOCTaTHIO KUTBKIiCTh (y
0E3KOIITOBHIH Bepcii MaKCcHMallbHa
KUTBKICTh — 20 MaIllluH) BipTyaJbHUX MAaIlluH
Ha OCHOBI 00pady (iHakme TOTpiOHO
KOITIOBaTH HEOOXimHi Ui POOOTH CHCTEMHU
(aiinu Ha KOXXHY MalIuHy).

4. 3anyctutu Daemon Ha BCiX MalIuHax, sKi
OyayTh OpaTH y4acTh B OOYMCIICHHSX.

5. 3amyctutu HostServer Ha mamuHi, sika Oyne
BIJIMOBIIaTH 3a IUCIICTUEPU3ALIIIO 3aBIaHb.

6. Ilpormcartu B daitm hosts.txt, o TEKUTH B
onmHiit mupextopii 3 HostServer, IP-ampecu
MaIlliH, Ha SKux 3amymeno Daemon. Ile
MOXYTh OyTH SIK TIpUBaTHI, TaK i MyOJivHi
IP-anmpecwu. vy BUIAJIKY, SIKIIIO
ITOPUTMIYHUI Monynb (AM), skuii Oyne

N
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3aIlyCKaTUCS Ha CHCTEMIi, pO3TAIIOBAHUN HE
Ha OJIHI{ 31 CTBOPEHUX BipTyaJbHUX MAIIHH,
notpiObHO BuKopHcTaTH myOmiyni [P-agpecy.
Sxmo AM 3HaXxogWThCA Ha ONHIA 3 [HX
MalllvH, TO MOYKJIUBO € CeHC
BUKOPHCTOBYBaTH  mpuBatHi  [P-aapecw,
OCKIIBKM BOHHM HE 3MIHIOIOTHCSA  IICHA
KO>KHOTO TIepe3arycKy MalluHH.

7. Y (aiini server.txt, mo 3HaX0IUTHCS B OJHIN
mupektopii 3 AM, mpomnmcatu IP-agpecy
HostServer.

Ilicms BHUKOHAHHS TUX KPOKIB MOJKHA
3allyCKaTH alTOpUTMIUHI MOAymi, sKi OyayTh
00YHCITIOBATUCS 3 BUKOPUCTAHHIM CUCTEMH.

TecryBannsi cucremu ITAPKC.NET Ha
Amazon Elastic Compute Cloud

Hns  TtectyBanHs poOOTH cucTeMu OyB
peari3oBaHWil KIACUYHWUN aNTOPUTM MHOKEHHS
Matpuilb. OOUHCIeHHS TPOBOIMIMCE Ha Amazon
Elastic Compute Cloud 3 Bukopucranusm 1o 16

BIpTyaJbHUX MaIluH TUITY «Burstable
Performance Instances» 3  MiHIMaJILHOIO
notyxuictio - Intel Xeon mporecop 3 omHEM

aapom 1 gacrtororo 10 3.3GHz. OcobnuBicTio
JIAHOTO TUIy MalmHu € Te, mo Amazon EC2
Haja€ TakMM MallMHaMm  0a30BHH  piBEHb
NPOAYKTUBHOCTI, @  TakoX  MOXJIMBICTh
«BUOYXaTH» B MOMEHTH BEJIMKOI 3aBaHTAKEHOCTI
Ha T1epioJy dYacy, TIOB’S3aHMA 3  4acoM
nepeOyBaHHs He3alHATOW. Pe3yibraTh HaBeaeHi
B Ta0mumi 1.

PesynbraTtu mokasyroTh, 0 31 30UILIICHHAM
KIUTBKOCTI MalllH JOCATHYTO MOKpPAIIeHHS B Yaci
10 9 paziB. Takok pe3yibTaTH MHOXKCHHS Ha
BEJIMKUX MATPHUIAX MOKa3yIOTh, IO JAHUH THUI
MalliH He JyXe MIXOAUTh MJSl BEIMKHX
o0uMCIeHp  4epe3  CBO0  HEMOXJIMBICTh
MpalioBaTH Ha TOBHIM MOTYXHOCTI HPOTATOM
JoBroro yvacy. Jis mporo iCHyIOTH iHIII THIN
MallliH, 110 He I0CTYIHI B 0€3KOIITOBHIH Bepcii.

Tabaunda 1

Uac (c.) MHOKEHHS MaTPHLb JI1 PI3HOI KITBKOCTI MAIllHH (IIPOLECOpiB)

MatpHui
1000x1000 | 2000x2000 4000x4000 10000x10000
MamHue

1 15.1 118.6 1098.5 -

2 8.2 61.5 571 -

4 4.7 39.2 330.5 -

8 3.5 20.6 180.7 8119.9
16 - 14.1 132.7 2635.3
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BucHoBku

B nmaniii po6oti Oyna mpecTaBiieHa CUCTEMa
Ul TapalelibHUX PO3MOAUICHUX OO0YHCIIeHb Ha
koMt totepHi Mepexi [IAPKC.NET, a Takox
MOXUIMBICTh 1i BHKOPHCTAHHA I XMapHHX
obuncnens. Byno mokasaHo, SIK HajlamTOBYBAaTH
cucremy [IAPKC.NET nyis xMapHuUX OOYHCIIEHB
i3 3acrocyBanHsMm cepsicy Amazon Elastic
Compute Cloud Tta mpoBeIeHO TECTyBaHHS
CUCTEMH Ha KIacH4HId 3aJadi MHOMCHHS
Matpuils. I[lpu BukoHaHHI 004YHCICHs Ha AMazon
Elastic Compute Cloud i3 3actocyBanusim 16
BipTyaJIbHUX MalliH OyIo JOCATHYTO
MOKpaieHHst B 4aci B 8-9 pasis. Ilpu 306inbmienHi
pO3MIpHOCTI OOYHCIIEHh MAa€eMO 301IBIICHHS
e(eKTHBHOCTI 3aCTOCYBaHHS CUCTEMHU
IHHAPKC.NET, mo Ha mpaKTHI Ja€ JOCUTh
HEMOTaHUM pe3ynbTar.

Pesynbratu poboTtu MOXYTb OyTH
BUKOPUCTAHUMH TIPH CTBOPEHHI Pi3HOMaHITHHX
XMapHHUX 00YHCITIOBATBHUX KOMIIJIEKCIB.
Iloennanus JAaHUX TEXHOJIOT1i MOKeE
3aCTOCOBYBATHUCS Ul PO3B’S3YBaHHS LIMPOKOTO
KJacy 3aaad, o NOTpeOyIoTh MapaieabHol
po3noaineHoi obpodku. Ha mpomy poboTu Hajg
BJIOCKOHAJICHHSIM CUCTEM He 3aBEpIIYEThCS.

Sx BapiaHT O0E3KOIITOBHOTO BHKOPHCTaHHS
XMapHUX OOYHCICHb Yy TECTOBOMY BapiaHTi
(6imprr  Hik 20 oOYHMCTIOBAJBHHUX  BY3IIB)
MO>KJIMBO BUKOPHCTATH MiJKIIOUEHHS 10 Amazon
EC2 GaraTthox KOpHCTYBa4iB Ta 3aCTOCYBaHHSA
cucreMu  [IAPKC.NET  pns KEepyBaHHSA
PO3MOAITICHUM MapajieTbHIMHU 00YHCIICHHSIMHU.
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