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IRLECTREME Testability

“I shall certainly admit a system as empirical or
scientific only if it is capable of being tested by
experience.”

—Karl Popper, 1934
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https://www.aeaweb.org/journals/data/data-code-policy
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Linux & Docker @ FZL8E



Linux & X

S Linuxh—xk)ILD &
OSOEMBINLEERZIREITSZI ST T UE:
[L5s: Linux 1 —=2JLZ#XH L 7=0S

_V/F@7477U@twﬂmt$of?4ZFU

Linux7"4 A N E2—235 2>
F(ZDebian®, RedHatx, € DMIRIIRICHHND
Debian: Ubuntu, Raspberry Pi
RedHat: CentOS, Amazon Linux
JRITRK: Chrome, Android, Arch, Alpine
DockerFB & L TiZUbuntuht& 9 98
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1D2DNY D& DICHRS 5 D IRIEIRIR

21924
TR

~H _

~OSEN—XIN 2> T T 9B

>~T7 7 HLinux OS

IRAEIEY 2 N & DELS

RIELY 7 MIRA N LEDY T D7

JTAROSHEIZaL—FLTEMETS
HRAFHT X FBHLINUXDPAE TR L)
"AELEY T b EDOITNGEL RS

RABIEY T &

((Goex)

é (ToOt=R)

—/

(Totz)
(Tot=)

j L g X KOS <7°Elt7\>>
[ mIsy

S51J35Y

A—=I)L

A
A SN

—

7R I~ OS (Linux)

10



AARXR=DELTIRANMNY
Docker 4 X —=
o AT T DIERDTTL—b
OSE{K (ubuntu, alpine)
OS+ 77— 3> (rocker/rstudio)
* USER/IMAGE:TAG TIEET 3. TAGZ BT B latesthIBEEEIND

Docker L= X NV

o A X—D%RFT DIHFR
o BEARBICIZDocker HubZBW3.
Official-f X—< (ubuntu, rocker, node, jupyter, etc.)
MEAAXA—2Z27y7O—RBHTES
o ZD1tt, GitHub Container Registry, Amazon Elastic Container Registry % &



https://hub.docker.com/_/ubuntu
https://hub.docker.com/_/alpine
https://hub.docker.com/r/rocker/rstudio
https://hub.docker.com/

VSCode & Docker

LHVSCode 1€ 9 DH7?
o VSCodeldBREN DEKEER T T4 . T T4 XDIHEFEHE L VWL TEE TIFAL
» Remote Containers®&EE|IC L > TDockerEBIZEEB A BN EfpBICREE |4 > /-

Handson

0. (Windows) VSCode £ T Ctrl-Shift-P Z## L CTWSL: Connect to WSLZ%ZEIR
LINXFAVAEDT A#I)LA (handsonl) Z{ERL S 5

2.VSCodeTT7 # LA ZzH <. Eim®D 8D 7 AH'5

4.\\SCodeTTCtrl-Shift-PZ#f L TOpen Folder in ContainerZzER.{ERL7=T #JL
A%ZED, UbuntuZziBEIR. 72D OFIREIIT 7 #J)L DX FEFTOK

5..devcontainer/devcontainer.jsonEWORE 7 7T ILAMERHR NS
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Dockerfile

LR DHandsonlZEEZDOUbuntur X— % FAB L 7-
BEIIEFEOAX—=JICWWELRY J RNy T—%EBMT 3
Dockerfileld & DE&ETX. LR FH7E W CICER

FROM ubuntu
ENV DEBIAN_FRONTEND noninteractive

RUN apt update && apt install -y curl

FROM; R—R ERDBA A= ZIETE

ENV: IRIEBZ M % 5%E. UbuntudDI5 S IEDEBIAN FRONTENDIE C DEREHINE

RUN: LYY REELT
apt update:/N\wi—J U bZEH
apt installi: /Ny T —2A A =)L (-y IEFTARTIC

&) CTyesziRY)
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Handson: Remote containers with Dockerfile
1. VSCode TCtrl-Shift-PZ 8 L TReopen Folder in WSL/LocallyZ% &R

2. .devcontainer/devcontainer. jsonZz—EHIR T 3
3. L FdDDockerfilez (JL—bhFa LU MJETFIC) BB L TRET 3

FROM ubuntu
ENV DEBIAN_FRONTEND noninteractive

RUN apt update && apt install -y git

4.VSCodeTTCtrl-Shift-PzZ## L CTReopen in ContainerZER

DockerfileZz 1 EIRd 3
5.VSCodeDH TR —ZFILZAVWTCA—H—R =R T S (whoami)
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o A—HITIL—TICPME I 3. JIL—T CUICIEIRZRTET DA EHTET B
o root1—1 (BIBE) IZITARTD T 7AIICT IR TES

Docker & =2 —1F

o DockerTIHEE, rootA—H TV TFFHEENT S

* Docker ETEZEL7=7 71 )L Hroot¥EE TIERRL S LD

o LinuxEWSL2A——(FRA MDD T 7AILICTIVLEZRATERLRS
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Handson: Remote Containers with a User

1. VSCode TCtrl-Shift-PZ$8# L TReopen Folder in WSL/Locally% &R
2. LUF D Dockerfilez= {ER 9 %

FROM ubuntu

ENV DEBIAN FRONTEND noninteractive
RUN apt update && apt install -y git
ARG USERNAME=vscode

ARG USER UID=1000

ARG USER_GID=$USER UID

RUN groupadd --gid $USER GID $USERNAME \
&& useradd --uid $USER UID --gid $USER GID -m $SUSERNAME

USER SUSERNAME

3. .devcontainer/devcontainer.json®remoteUserZzvscodelcZEE T S
4,\/SCodeTTCtrl-Shift-PZ### L CRebuild and Reopen in Container%i¥EiR
53— FI)NzAVWTA——%ZEEd D (whoami)
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rocker>2’o =2 b

o rockeridA 74> ¥ ILDRA X—T %

o FMIRDZATZVIEFv v ad 3 (8h) DT, rocker/rstudioXx 7=l
rocker/geospatialZzfES Z & H'Z L)

o rstudio WS IA—HHHEINTLS

ATARX= N=RXA XK= B2

rocker/r-ver ubuntu Ubuntu + R

rocker/rstudio rocker/r-ver + RStudio Server

rocker/tidyverse  rocker/rstudio + tidyverse & devtools
rocker/verse rocker/tidyverse +tinytex & {BIREEFRD/NNY 5 —

rocker/geospatial rocker/geospatial +MIRIFERE/NY T —>


https://rocker-project.org/
https://rocker-project.org/images/versioned/r-ver.html
https://rocker-project.org/images/versioned/rstudio.html
https://rocker-project.org/images/versioned/rstudio.html
https://rocker-project.org/images/versioned/rstudio.html
https://rocker-project.org/images/versioned/rstudio.html
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&% MDRStudio Server Y57 FADRStudio Server
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[ RStudio Server J “ [ RStudio Server ] O

» DockerR®MRStudio ServerldFRA DT SO SIET7 I I TERL
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docker-compose.yml

o docker-compose.ymlZ 7 ILICOA> T FHEBDEDOREZSEIDT D ENTES
o BBOOAVT T ZEHMIBD_EHTETS

Vgidld e build context:Dockerfile®/\YX
_ context: . o environment: BIBEHDRE
voijg;i?ii??twe T7: A LN —
S e DISABLE AUTH: RStudio® /YR — REZEE%
ity

e volumes: ¥ > bk

HOST_PATH:CONTAINER_PATH
EFEOHUINA >V REIT T b




Handson: RStudio Server

/ — bin
—tmp
Lhome—rstudio~-< >-

handson handson

[ RStudio Server Port 8787 Port 8787
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1.¥TLWHandsonBDOD 7+ L2 L) Z{ER T % (handson2)

2.VSCodeTHLLIERLL7T=7r L 27 U ZFL
3.DockerfileZ{ERK LFROM rocker/rstudio&idvh LIRTE

4, L FDdocker-compose.yml & .devcontainer/devcontainer. jsonZz{Em9 B

services:
rstudio:
build:
context: .
environment:
- TZ=Asia/Tokyo
- DISABLE AUTH=true
volumes:
- .:/home/rstudio/handson?

4.\VVSCode TCtrl-Shift-PHh*5Rebuild anc

{

}

"name": "S${localWorkspaceFolderBasename}",
"dockerComposeFile": "../docker-compose.yml",
"service": "rstudio",

"remoteUser": "rstudio",

"forwardPorts": [8787],

"workspaceFolder": "/home/rstudio/handson2"

Reopen in Container%:;&ERT 3
5. 725t Tlocalhost:8787IC 701X 3
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UIPDKD%DockerfileTATTHFDRICRINYT—2% A2V AR—=)LTES

FROM rocker/rstudio

RUN R -e "install.packages(c('here', 'modelsummary', 'jJanitor'))"
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renviCk3/%y o —EIR

l.renv::init()

R

2.renv ::snapshot()

IV MEERLIEHEICEETTS
renv/ 7 A A Erenv.lockZ 71ILEES

KT DL, FDEFIC
— R TfE

renv. 10C|<-7 71 JLICE

—

oI DYV —R

“S*L’CL\Z;/\‘/’T IR

BHICECER SN D

3.renv::restore()
HEEPIATRL —X—IF

renv ..

ABR—ILTES

:restore( )&EE
renv. lockDIBHRDB/IN YT —I % E

79352 CT

BT

"W

~ renv.lock
{
"R": {
"Version": "4.3.1",
"Repositories": [
{
"Name": "CRAN",
"URL": "https://packagemanager.pos:
}
]
Y
Packages {
"dplyr" {
'Package "dplyr",
"Version": "1.0.10",
"Source": "Repository",
"Repository": "RSPM",
"Hash": "539412282059f£7£0c07295723d2]
"Requirements": [




renv OF v va

—

Project A Project B Project C
; [ [] []
4[ ] renv  renv.lock renv  renv.lock renv  renv.lock
[ Global Cache ]fﬁ
oW

cppll

o renvidBROZ N —ON—oa>leicgdO0—NILFvy vy amxziF-oTW3

o O TV FATHATZ/INY T —Jldrenv/ 7 2 ILARICIROH 5NTWVB DY, EMRIF
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Handson: RStudio Server with renv

/ — bin

—tmp

Lhome—rstudio.< >-
handson handson

Symbolic
Link
he/R/ renv
cache/=reny Docker Volume
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1.7 R

~fH Crenv

docker volume create renv

JMDDocker VolumeZ {ERL T 3

2.docker-compose.yml,DockerfileZzI A TDELDICEZTHERSD
chownTrenvya LY FJDFAABEZ rstudiolC LTW3

services:
rstudio:
build:
context: .
environment:
- TZ=Asia/Tokyo
- DISABLE AUTH=true
volumes:

FROM rocker/rstudio
RUN R -e "install.packages('renv')"

RUN cd /home/rstudio && \

mkdir .cache .cache/R .cache/R/renv && \
chown rstudio:rstudio .cache .cache/R

.cache/R/renv

- .:/home/rstudio/handson?
- renv:/home/rstudio/.cache/R/renv

volumes:
renv:
external: true

3.VSCodeTCtrl-Shift-Ph*5Rebuild and Reopen in Contailner%

4. RStudioTO> 7 MERKLL, renvZ

WTN\Y T —2 %8R 5

el

1=

NERE
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Handson: kazuyanagimoto/dockerR

12 e

1. kazuyanagimoto/dockerR%Z 7> 7L — MMIGitHUbD LR b ) Z1ERL T %
2B LTcLARD R Zo0O—>9 %

3.Dockerfile,docker-compose.yml, .devcontainer.json Z{&1E9 3.

Python, Julia, TinyTeX7s & SEIRERBEWVWH DIZEIFRY 5

4. Docker VolumehMESNTWB e =R T B
5.VSCodeTRebuild and Reopen in Container%ziEiRd 3

6. RStudio T~

O bEERL, renvEAAWVWTNY T =242 =)L T 3
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https://github.com/kazuyanagimoto/dockerR

HZEZ W

1. kazuyanagimoto/rabootcamp-docker-2023Z 2 0—>9 %

2. Docker Vol
3.VSCode™T

4,RA>Y —JlTinstall.packages(c("rlang", "jsonlite",

ume7'3‘1"|5b?f’1’f WaC K%EEEIL.\

Rebu1ld and Reopen 1n Conta

ZRITI B

5.R70O T

3 (ZElEnEZ L)
inerzERT B

J hZHEE, renv::restore() &3

2119 %

"rmarkdown"))

6. index.gmd ZFZ, Ctrl-ShiftKTRX A FHAEIL R ENB & 2RI B

SDEELWMEWAIEZennitE D%

SEDIL

)

34


https://github.com/kazuyanagimoto/rabootcamp-docker-2023
https://zenn.dev/nicetak/articles/vscode-docker-2023

Docker Desktop for Windows/Mac

DockerlZLinux_E DFT

* Docker Desktop for Windows/MacT g, IRZE~ > >~ EDLinuxZ AL TDockerZz{E >

o WindowslZWSL2 ¥ LS EBED DEIERALinux

e Mac tdDockeriz—f&iZLinux_E®dDockerk D HEEREL 23

2P A IR T ALDIELD

*» Windows/Mac_E®D 7 7 -1 JL%ZDocker (Linux) T

DNE

Tal—X%

LV D

o WindowsDH & IFWSL2DMEETT 71 L 2R EI NIRRT S

o MacDGHIFES KEERENLGH o T=HY virtiofsE WS SFTLWI 7ML AT L%

ZlrTEREELLI (LW

WK DS ETIRE T 71 ILDOEHEE
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Z&&: Docker on AWS



SSHEEF:

0.AWST7HI Y b ZIERNT 5. VLYY b H—REFRDRE.
1. AWSTEC21 > X% > X% {ERL. UbuntuZ 2 .38,
2.4 VARV REREFICEF —RTZIER T B &, .pemTZ 7AILHAA D> O—KFEN3
BEARANICA—HY—BETD.sshT7 3 IIRIFRET S

Mac/Linux®iz& D&, chmod 400T.pemZ 7AILDIN—Z w3 > aEET S
3AVARURZEINTB. A VARV ADNT )y IIP7RLAZXELTEL
A AVRARAVAICSSHTAT A > 3. X—ZF )Lz T, SSHIEGN TET 3 C & = HEES

ssh -1 PATH TO PEM ubuntu@IP ADDRESS

() Speedtest CLI

o speedtest-cliZA VY A—ILTRL, AR —FY FOREZETHATES
o UbuntuEltd1 > X b—=ILZET L7, speedtestZX—ZFI)LTHEITT 3
o ERBA VR —2w MRIE (1GbpsEifg) THB & zHERT S
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https://www.speedtest.net/apps/cli

DockerERiE DL

docker®1 > X =)L

sudo
sudo
sudo
sudo

amazon-linux-extras 1install -y docker
systemctl start docker

systemctl enable docker

usermod —-a -G docker ubuntu

docker-compose®D-1 > X k—JL

sudo
sudo

-0
sudo
sudo

mkdir -p /usr/local/lib/docker/cli-plugins

curl -L https://github.com/docker/compose/releases/download/v2.20.3/docker-compose-$ (uname -s)
/usr/local/lib/docker/cli-plugins/docker—-compose

chmod +x /usr/local/lib/docker/cli-plugins/docker—-compose

In -s /usr/local/lib/docker/cli-plugins/docker-compose /usr/bin/docker-compose

-S (uname -m)

\

o ubuntud—Y¥—%ZdockerzsudoZR L TEITTZTALDOICLTWLWS

° v2.20.3DERDIIRHFTHRD ) 1) — 2 = FEER
o CCETHRTLIES,exitT—EOYT7I+T 3
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https://github.com/docker/compose/releases/tag/v2.20.3

VSCode SSHiEH:

0.VSCodelZRemote-SSHYLERI&REHZ 1 > A F—L
1.~/.ssh/configiCMATD K SICERIRT 3

Host rabootcamp
HostName IP ADDRESS
User ubuntu
IdentityFile PATH TO PEM

2.VSCodeTTRemote-SSH: Connect to Host ... TrabootcampZiER
3. kazuyanagimoto/dockerRD/\N > X # > ODHEBEEREERITT 3

Caution

N XA VDR TEICIINT A VARV ZAEZEBIETE . SEBESFELNLBVESIFKRT LTH LU
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Docker on AWS OEE P K/~ R

1R 2 D)0 EhDHL
s AWSONZ TV b 75— b ZHFREIT DL, TRZERAICHGEICA-ILTENLTINDS

IP7 RLADBERIZEENTLES 0L EE
* AWSOElasticIP (B™) ZES &, IP7FLAZEETES
* GoogleDGCPIFIREIFEMTIP7 FL RZEETE S

AWS ED > FFATGitHubZ@E L 7=L

* O—AJLTSSHAgentDE&E £ SSHO > 7 ¥/ TAgent ForwardDEREZ1TD &, O—
HILDSSHEF—ZAWS EDOAVTFTHERBELDICKES



https://docs.aws.amazon.com/ja_jp/AWSEC2/latest/UserGuide/elastic-ip-addresses-eip.html

Learn More

UdemyzBEE (H'8) - ZennsdZE (WIA) - NotionidE (A K LIS E)



https://www.udemy.com/course/aidocker/
https://zenn.dev/nicetak/articles/vscode-docker-2023
https://j-yamasaki.notion.site/R-LaTeX-335c1fce585041fe86ad06488075c98d#f1a45b668e7c4e0f9a61177b82e450b4

