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[Abstract]

Virtualization technology is characterized by the ability to isolate the user's system environment and to support the computing
resources flexibly and extensively on demand. However, virtualization technology of cloud computing, which is already well
known, must overload the guest OS and the hypervisor to manage it. Container technology is emerging to solve such OS-based
virtualization problems. This technology can isolate the processes under which the application is running, thus creating a
virtualization-like environment with minimal overhead.

In this work, we construct a container-based education practice system using Docker instead of the existing cloud-based
environment. To do this, we analyze the requirements for the establishment of the training practice environment. We also analyze
the functions of the container and study the method to meet the requirements. This can take advantage of the existing flexible and

scalable cloud computing. Also, it maximizes the availability of limited resources by minimizing the performance load.
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Fig. 1. LXC(Linux Container)
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Table 1. Create a practice

&8 ololx| &
lab image file using Dockerfile

[843% [root@utl hello_docker]# cat Dockerfile # Dockerfile Creation
[FROM centos
AINER jwyoon <junweon@gmail.coms
RUN yum install -y gcc
RUN mkdir /edu_lab
OPY ./hello.c /edu_lab
IR /edu_lab
RUN gcc -o hello hello.c
[volume ["/mybackup”]
#RUN hello
[844% [root@utl hello_docker]# docker build -t edu_gcc # edu_gce Image Creation
[Sending build context to Docker doemon 4.09 kB
IStep 1 : FROM centos
-——> 4262882090

Step 2 : MAINTAINER jwyoon <jurweon@gmail.com>
---> Using cache

---> 6dda4836971d

[Step 3 : RUN yum install -y gcc

---> Using cache

---> 960898f3c7bc

Step 4 : RUN mkdir /edu_lab

---> Using cache

---> 514b4bdc164

[Step 5 : COPY ./hello.c /edu_ lab

---> Using cache

---> bfcca870247e

Step 6 : WORKDIR /edu_lab

---> Using cache

---> 763a98a9ddel

IStep 7 : RUN gcc -o hello hello.c

---> Using cache

---> 304f6a53257c

Step 8 : VOLWME /mybackup

---> Using cache

---> f2688bbe7290

Successfully built f2688bbe729Q

[845% [rootutl hello_docker]# docker images

REPOSITORY TAG IMAGE ID

ledu_gcc latest f2688bbe7290

857% [root@utl hello_docker]# docker run -it -v /mybackup:/mybackup:ro f2688bbe7299 /bin/sh
# Mount the Shared Volume using Read-only option

IATLAS STRIDE_v1.1 hpl-2.2 mpi_hello.c mpich-3.2_vml mpich-3.2_vmé
IATLAS.vm  STRIDE_vl.l.tar.gz hpl-2.2.tar.gz mpich-3.2 mpich-3.2.vm2 phi_benchmark
Readme.txt atlos3.10.2.tar.bz2 hpl-2.2_vm mpich-3.2.tar.gz mpich-3.2.vm3 stream
sh-4.2# touch tt

touch: cannot touch "tt': Read-only file system

Ish-4.2# cd /mybackup/; 1s
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E 2. Weave Net2
Table 2. Container

g 43

using Weave

Net
3634% [root@peter ~]# pdsh -w ut[1-3] "ifconfig weave'
utl: weave Link encap:Ethernet HWaddr f2:da:8a:47:23:4b
utl: inet addr:10.32.0.1 Bcast:0.0.0.0 Mask:255.240.0.9
utl: inet6 addr: fe89::f@da:Baff:fed7:234b/64 Scope:Link
utl: UP BROADCAST RUNNING MULTICAST MTU:1376 Metric:1
utl: RX packets:464879 errors:® dropped:@ overruns:® frame:@
utl: TX packets:538162 errors:@ dropped:@ overruns:@ carrier:@
utl: collisions:@ txgueuelen:1008
utl: RX bytes:108353590 (108.3 MB) TX bytes:91742188 (91.7 MB)
utl:
ut2: weave Link encap:Ethernet HWaddr Sa:5f:c2:c5:14:2b
ut2: inet addr:10.44.0.0 Bcost:0.0.0.0 Mask:255.240.0.0
ut2: inet6 addr: fe80::585f:c2ff:fec5:142b/64 Scope:Link
ut2: UP BROADCAST RUNNING MULTICAST MTU:1376 Metric:1
ut2: RX packets:27@5 errors:® dropped:@ overruns:@ frame:@
ut2: TX packets:2247 errors:@ dropped:@ overruns:@ carrier:@
ut2: collisions:@ txqueuelen:1008
ut2: RX bytes:199266 (199.2 KB) TX bytes:199316 (199.3 KB)
ut2:
ut3: weave Link encap:Ethernet HWaddr 26:e6:34:1d:2a:1e
ut3: inet addr:10.36.0.0 Bcast:0.0.0.0 Mask:255.240.0.0
ut3d: inet6 addr: fe80::24e6:34ff:feld:2ale/64 Scope:Link
ut3: UP BROADCAST RUNNING MULTICAST MTU:1376 Metric:1
ut3: RX packets:2653 errors:@ dropped:@ overruns:@ frame:@
ut3: TX packets:2215 errors:@ dropped:@ overruns:Q carrier:@
ut3: collisions:@ txqueuelen:1000
ut3: RX bytes:193168 (193.1 KB) TX bytes:196280 (196.2 KB)
ut3:
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Table 3. Container management using Kubernetes

[T149%[root@utl ~J# kubectl cluster-info

Kubernetes master is running at https://192.168.122.16:6443

KubeDNS is running at https://192.168.122.16:6443/api/v1l/namespaces/kube-system/
services/kube-dns:dns/proxy

1151%[root@utl ~]# kubectl get nodes

NAME STATUS  ROLES AGE VERSION
utl Ready master 20m v1.9.2
ut2 Ready <none> 10m v1.9.2
ut3 Ready <none> 16m v1.9.2

1153%[root@utl ~]# kubectl run edu-lab -image=edu_gcc
deployment "edu-lab" created

1154% [root@utl ~J# kubectl get deployment

NAME DESIRED CURRENT  UP-TO-DATE  AVAILABLE  AGE
edu-lab 1 1 L ] 15s
1155% [root@utl ~J# kubectl get pod

NAME READY STATUS RESTARTS  AGE

edu-lab-7f75447b5f-9gkj5 @/1 ContainerCreating 0@ 26s

Z=7 dE-2 TCP port T3] Unix socket 3} HIQ1 = & o]}
7] A 2 root = A7 o] ¥of 9lojA] sudo & ©]-&-5tof sk
t] o] & f3l HF AR 1ES At o8 EA I1FS
Adste] < 4>} o] FUleIGitE = dlito] A
Unix socket 9] ¢171/22719] B3-S =A 1F0] 7FA 3L 91 7] w)

woltt.

E 4. =7 08 MM
Table 4. Create a Docker group

// added a docker group

[root@host ~]# useradd edu01 -m - s /bin/bash

// added lab users to docker group

[root@host ~]# sudo usermod -aG docker A&-2} A4
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