S EH7IASS]|R], A1 A4E(2019) (pISSN 1229-5671, eISSN 2288-1859)

Korean Journal of Agricultural and Forest Meteorology, Vol. 21, No. 4, (2019), pp. 347~357
DOI: 10.5532/KJAFM.2019.21.4.347

(© Author(s) 2019. CC Attribution 3.0 License.

olldE s 71 A= MEIE flet SEIRER 2=80|A Hlw 24

(20194 109 2420 A< 20199 129 162 224 201949 129 199 Z=2h

Comparative Analysis on Cloud and On-Premises Environments
for High-Resolution Agricultural Climate Data Processing

Joo Hyeon Park'’, Mun Il Ahn"?, Wee Soo Kang’, Kyo-Moon Shim® and Eun Woo Park*’
'R&D Center, EPINET Co., Ltd., Anyang 14056, Korea
’Department of Life Science and Biochemical Engineering, Sunmoon University, Asan 31460, Korea
*National Institute of Agricultural Sciences, Rural Development Administration, Wanju 55365, Korea
*Department of Agricultural Biotechnology, Seoul National University, Seoul 08826, Korea
’National Center for Agro-Meteorology, Seoul 08826, Korea
(Received October 24, 2019; Revised December 16, 2019; Accepted December 19, 2019)

ABSTRACT

The usefulness of processing and analysis systems of GIS-based agricultural climate data is
affected by the reliability and availability of computing infrastructures such as cloud,
on-premises, and hybrid. Cloud technology has grown in popularity. However, various
reference cases accumulated over the years of operational experiences point out important
features that make on-premises technology compatible with cloud technology. Both cloud and
on-premises technologies have their advantages and disadvantages in terms of operational time
and cost, reliability, and security depending on cases of applications. In this study, we have
described characteristics of four general computing platforms including cloud, on-premises
with hardware-level virtualization, on-premises with operating system-level virtualization and
hybrid environments, and compared them in terms of advantages and disadvantages when a
huge amount of GIS-based agricultural climate data were stored and processed to provide
public services of agro-meteorological and climate information at high spatial and temporal
resolutions. It was found that migrating high-resolution agricultural climate data to public
cloud would not be reasonable due to high cost for storing a large amount data that may be
of no use in the future. Therefore, we recommended hybrid systems that the on-premises and
the cloud environments are combined for data storage and backup systems that incur a major
cost, and data analysis, processing and presentation that need operational flexibility,
respectively.
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Table 1. Costs for storing 1GiB data per month of
leading CSPs in Korea

Storage Cost (KRW/GiB/month)
CSP — -
Name Minimum Maximum
Amazon AWS EFS 29.6 355.8
Microsoft Azure  Files 67.4 296.9
Naver NCP NAS 72.0 72.0
Gabia gCloud NAS 50.0 50.0

* 1USD = 1,201 KRW as of Oct. 01. 2019

Table 2. Costs for operation and storing 20TiB and
an additional 1TiB data per year of leading cloud
service providers in Korea and on-premises

Cost (KRW/year)

CSp Overation Fixed Additional
PEration ¢+ 20TiB  for 1TiB
Amazon Web 00 600 7305216 365.260
Service
Microsoft Azure 500,000 16,586,342 829,317
Naver NCP 0 17,280,000 864,000
Gabia gCloud 0 12,000,000 600,000
On-Premises 500,000 5,000,000 100,000

* 1USD = 1,201 KRW as of Oct. 01. 2019
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3= )3t =412 Microsoft Hyper-V (MICROSOFT,
2019), VMWare vSphere (VMWARE, 2019), Citrix
XenServer (CITRIX, 2019) 522 tJEE= A8 =
FE=3} 21529 KVM (Kernel-based Virtual Machine)
i} 7|e} AZEojEo] 2EH eELA =) Qlrk
(Table 3). Hyper-V9] -9 tt2 =59 Hls B2
CPUS} RAMS A|gIsiAlet o]7l0] A5t 1oz
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£ ASETOIN Ak 2olx vjo| 1ol (Live
Migration)o] 1=} o] Solck. lo]x ujo]1
dolde B4 Bel AMolx AWET gl VM
(Virtual Machine)] AJehZ 9413 3] c}2 Ee)2 A
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Ho] 18 A24S BhustiL ek Hyper-V A
Al HaZE AR oF 81% olAfS BHHEkAL Q=
Microsoft Windows -FA|A|2] AR} Aol 7]4t
s A om whe shae) sl A A
27058 FHo F3he] Windows OSE (Operating
System Environment) AAEIAS AAFE 4= Q= &
Zo] Qlth. E3F Windows 10 Professional Edition®]|
Jr e EgkEol ol e LA AHgAek

Table 3. Features of four tools for hardware-level virtualization

Hyper-V ESXi XenServer
Feature 2019 6.7 76 KVM
RAM/Host 24 TB 12 TB 5 TB 12 TB
RAM/VM 12 TB 6 TB 1.5 TB 6 TB
CPUs/VM 240 128 32 240
VM Disk 64 TB 62 TB 2 TB 10 TB
VM Live Migration Yes' Yes' Yes' Yes
VM Replication Yes' Yes' Yes' Yes
Native LXC/docker No No No Yes
Open source No No Yes? Yes

' Only supported in commercial version
2 Partially supported

Table 4. Performance of four tools for hardware-level virtualization in terms of CPU, RAM, storage and network

speed) (Read/Write speed) (Read/Write speed)

CPU
Hypervisor Vendor (Calculation
ESXi VMWare
XenServer Citrix
Hyper-V Microsoft
KVM -

RAM

Storage

Network
(Packet Send/Receive
speed)

Table 5. Specifications of the physical server used in this study

Component Specification Quantity
Barebone HP DL380P Generation 8 1
CPU Intel Xeon Processor E3-2667 v2 (25M Cache, 3.30 GHz) 2
RAM HP 8GB (1x16GB) Dual Rank x4 PC3-12800R 24
Storage Ultrastar 10 TB (RAID6 using P420i with 1GB FBWC) 12
Network Intel Ethernet converged Network Adapter X520-DA2 1

* Three physical servers were used in this study for on-premises environment.
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Table 6. List of commands used to measure the performance of CPU, RAM, storage and network using the
virtual operating system of the Ubuntu 18.04 version with 1 CPU, 4 GB of RAM and 256 GB of disk

Hypervisor Command for Measuring Performance on Linux (Ubuntu 18.04)
CPU sysbench --test=cpu --cpu-max-prime=9999999 --num-threads=1 run
RAM sysbench --test=memory run
Storage dd if=/dev/zero of=/dd-test bs=IM count=1000 oflag=dsync

Network iperf -c iperf-server-ip-address -w 128k
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39] EFEE o|g3tolof qhtt. & Aol AN A

€ C @& pxagmetkr/#v1:0:=qemu%z2F108:4::8::5 o Y V¥ OB A6
)X( PRO XMO < Virtual Environment 6.0-6  Search & Documentation
Server View Virtual Machine 108 (STAAWS.Server) on node 'px3nodeQ’ Start & Shutdown < Migrate >_ Console More

= Datacenter (px3)

E% px3node0 () EUlHER;
o) 106 (pfsense) >_ Console
& 107 (nginx) J Hardware

108 (STAAWS.Server,
= . ] & Cloud-Init

) 109 (STAAWS.Web)
=[] local (px3node0) % Options
=[] local-lvm (px3node0)

i= Task History
= (il nfs1 (px3node0) & [Nt
E® px3nodet
B px3node2 Backup

B px3node3
E® px3node5
E% px3node6

13 Replication
D Snapshots
U Firewall

o' Permissions

Tasks Cluster log

Start Time End Time Node User name
Oct 17 17:26:32 ] px3nodel root@pam
Oct 17 05:45:19 QOct 17 05:45:23 px3node0 root@pam
Oct 17 05:35:38 QOct 17 05:35:41 px3node5 root@pam
Oct 17 05:15:03 QOct 17 05:15:06 px3node6 root@pam

Description Status
VM/CT 108 - Console

Update package database OK
Update package database OK
Update package database OK

Fig. 1. A Screen shot of the Proxmox utility, a hardware-level and operating system-level virtualization tools.
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weba] VM thH] shdS 9far 227] Ap}iof| gt W
LHErt Aol ol YEYR d=9 4
Graphics Processing Unit (GPU)%} -2 AFS 5
Sk AoA = SYsHA AEH Tk

V. slojEz| =

o z7] B9] u]&& Ix|ut
18 tiH] ol g-&°] 7ok
| # WEFE Helok S E &
7] =88] H] o Z1x|uk }_al:xﬂ IR

/\I7P°ﬂ v]H|5}

2]

2 —% O}ﬁQ(On—Premlses with hlgh data load).
8|3 L u| A9t B3t AR TS AWSAH
ARgSIAL Qltkar 7Sl AFR Ao AR EE B]g
2 APA3F3 tH(Public cloud with high data load). B}

Z|aro 2 glo|g AREEfo] A1 A E|R] k= o]AkA
¢ AIAERE AWSAToll ARESHL Sl 739l thgh H
22 AP435} tHPublic cloud with low data load).
glolE|7} A&z Holi= E40] Q= Ala'E wE
g STE AolA FT B v Aok T
A A&Hom F7 P = A& = 5 SlthFig 4). Al
glo] 717t e-Foll wet A& 0w ol 22
tlofel Qo= A A FUAY FF A I

28 7hs/dol vl S dloly JA FAsoF =

Table 7. Average time taken by KVM and Docker to
process individual operations for virtualization, and the
reduction rate between KVM and Docker on the Debian
9.5 Linux OS

Virtualization Tool )
Reduction Rate

Operation KVM Docker o
(%)
(sec) (sec)
Copy 11.2 2.1 81.3
Booting 25.3 1.9 92.5
Shutdown 10.3 2.1 79.6
Destroy 2.8 1.6 42.9

Table 8. Estimated costs charged by CSP for
inbound and outbound data of 1GiB in a hybrid
system using VPN

Additional Cost

CSp Basic Cost (KRW/GiB)
Inbound  Outbound

Amazon 42,804

Web (per 1 Free 83.2
Service connections)

. 30,000
Microsoft ;0 Mpps. Up to Free 134.9
Azure .

10 connections)

Naver 75,000

NCP (10 Mbps) Free 100.0
Gabia Not Not

¢Cloud Not supported

* 1USD =

supported supported
1,201 KRW as of Oct. 01. 2019




Park et al.: Comparative Analysis between Cloud and On-Premise for High-Resolution Agricultural Climate Data Processing 355

Table 9. Basic and additional costs charged by CSP for connecting on-premises environment to cloud environment

using dedicated line

Basic Cost Additional Cost
CSP Service Name for outbound traffic only
(KRW/1month) (KRW/1GiB)
Amazon Web Service Direct Connect 282,506 48.8
Microsoft Azure ExpressRoute 490,347 28.1
Naver NCP Hybrid Cloud Hosting Not published Not published
Gabia gCloud Hybrid Connect Free Free

* 1USD = 1,201 KRW as of Oct. 01. 2019
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