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Abstract

This study designed and implemented an architecture using virtualization technology to increase the efficiency and
scalability of the simulation environment of inorganic system SW. To this end, various simulation scenarios were set
up and design principles that could optimize the advantages of virtualization technology were applied. The
implemented architecture demonstrated high scalability, flexibility, and resource efficiency through performance tests
and load distribution scenarios. In particular, by applying container-based virtualization technology, it became possible
to dynamically create and automatically expand simulation nodes, which reduced operating costs and improved
execution speed at the same time. This study presents a concrete plan to use virtualization technology in the
simulation-based research and system development process, and can be used as basic data for large-scale simulation
platform development in the future.
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Table 1. Hypervisor virtualization versus container virtualization
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Hypervisor(KVM)

Category Hypervisor

Container

Startup time | A few minutes

A few seconds

Image size | From a few GB to several hundred GB Up to several hundred GB
Guest OS | Any OS can be selected Same OS as the host
Portability | In most cases, requires converting the virtual image | Use the container image as is
Data Data inside the container disappears upon container
Stored inside the VM or on attached storage | termination; external storage can be used if persistent
management

data is needed

with guest OS | hardware (virtual hardware)

Relationship | The Guest OS recognizes the environment as

The host OS is virtualized at the kemnel level. In modemn
usage, it shares resources with the host as needed
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Table 2. Virtualization host equipment specifications

Type Specification

CPU Intel Xeon Gold 6244 (8Core, 3.6Ghz) * 2

RAM 64G

Storage | 800G

Network card | 1000Base-T
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Table 3. Dockerfile (Simulation SW container image)

FROM abrarov/windows-dev:2.16.0

ENV MSVS_VERSION="16"
MSVS_URL="https://aka.ms/vs" \
MSVS_DIST_NAME="vs_community.exe” \

VSWHERE_URL="https://github.com/Microsoft/vswhere/r
eleases/download” \
VSWHERE_VERSION="3.1.7" \
VSWHERE_DIST_NAME="vswhere.exe”
# Place the current sim folder in c:\sim

ADD ["sim”, "C:/sim/"]

ADD ["app”, "C:/app/"]

RUN powershell —ExecutionPolicy Bypass —File

"Clapplinstall.ps1” && \
powershell "Remove-ltem —Path 'Ci\app’

—-Recurse —Force”

ARG image_version=""

ARG image_revision=""

LABEL name="abrarov/msvc-2019" \
version="%{image_version}" \
revision="${image_revision}" \
description="Microsoft Visual C++ as part of

Microsoft Visual Studio 2019 Community”
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Simulation SW INPUT/OUTPUT Message

0cS In: BM / IM postion

Qut: SimControl / Scenario

BMTS In: Scenario

QOut: Current position of each BM

EWR In: BM position

Out: Bm search Information

In: BM postion

LSAM Out: Bm search Information/
Engagement Result

In: BM postion

MSAM Out: Bm search Information/
Engagement Result

In: BM postion

PAT Out: Bm search Information/
Engagement Result

In: BM postion

KDX Out: Bm search Information/
Engagement Result
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