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Dev KOHTenHepbI

KoHuenuusa v npakKTn4yeckoe npnmmMeHeHne

(ﬁ 12 mas 2023



CopeprxaHue

e PeTpocnekTmBa MeTOL4OB pa3paboTKu.
e Hall NpoeKT u ero TpyaHOCTW.

o PelleHne, KoTOpOE obneruymno HamM Xu3sHb.
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C yero Bce Ha4YMHanocb

KTo MmbI?

Ona n Anma, paspabotymkm Ha C++

Hawa 3agaua?

PaspaboTtka 6ubnnotekmn nog ARM Ha x86

Llenb poknapa?

PacckasaTb Npo TEXHONOr Mo, ynpoLlaroLlyro pa3pa60TKy
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O npoekTe

e VS Code / Clion
e C/CH++
e Cmake

e X86 /arm7
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TpygHOCTHU pa3paboTKu

dakT:

HaM Hy>XHO pa3pabaTbiBaTb Nofg LefieByro niatpopmy.

NMpo6nema:

Kak u roe Ham 3To caenaTb?
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PeTpocnekTuea

JlokanbHas BupTyanbHble Docker
yCTaHOBKa MaLUUHbI KOHTEeNHepbI

O O O
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PeTpocnekTuea

JlokanbHaA yCTaHOBKa

e PyTuHHas paborTa.

e BO3MOXHOCTb BO3HUKHOBEHUA KOHIUKTOB.
o YenoBeyeckumn akTop.

e TAXeno BOCNpOM3BECTMH.

e BbicTpoe 3anonHeHne Noe3Horo
NpocTpaHCcTBa.
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PeTpocnekTuea

JlokanbHaA ycTaHoBKa. Haw onbIT

Cygwin

b

YcTaHaBnmBaeM 6osbLuoe
KOJNINYeCcTBO BmMobnmoTek
N KOMMUIATOPOB

SYS

cnonb3yem onpegeneHHbln Habop
KOMMUAATOPOB N KPOCC-KOMMUIIATOP
nof4 cygwin
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PeTpocnekTuea

BupTyasnbHblie MalUUHbI

e M3onauwus cpeapl.
e MOXHO AennuTbcAa cpenon paspaboTKu.

o Bonblle pecypconoTpebneHue.

B
&
5]
B
&
a
yked
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PeTpocnekTuea

BupTyanbHble MalUnHbI. Haw onbIT

. e
[ ] [ ] Oracle VM VirtualBox Manager /Bﬁ}/
> i;
L Tools 0= {:} Svg} g
udu = New  Add Settings start Dev Preview
™ General (™| preview

& Ubuntu 22.04 amd64
& Aborted

s

Name: Ubuntu 22.04 amd64
Operating System: Ubuntu (64-bit)

\E| System

Base Memory: 7982 MB Ubuntu 22.04 amd64
Processors: 2
Boot Order: Floppy, Optical, Hard Disk

KVM Paravir 1
M Display
Video Memory: 16 MB
Graphics Controller: VMSVGA
Remote Desktop Server: Disabled
Recording: Disabled
\&) Storage

Controller: IDE
IDE Secondary Device 0: [Optical Drive] Empty
Controller: SATA
SATA Port 0: Ubuntu 22.04 amd64.vdi (Normal, 25.00 GB)

{» Audio

Host Driver: Default
Controller:  ICH AC97

@ Network
Adapter 1: Intel PRO/1000 MT Desktop (NAT)
£ UsB

USB Controller: OHCI, EHCI
Device Filters: 0 (0 active)

(7] Shared folders
None

® Description
None
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PeTpocnekTuea

Docker KOHTeHepbl

e Jlerko genutbcs.
e Jlerko HacTpauBaThb.

o MeHbllie pecypconoTpebneHue,
YyeM Yy BUPTYasbHbIX MaLlVH.
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Build Server

o [naBHas 3agava - 6ung npoekTa.

e HacTpoeHHas cpepa ona 6unaa
npoekKTa.

e [logkntoveHue 4yepes SSH.

XXenaTtenbHO UMETb:
e bonblyo MOLLHOCTb.

e XoOpollee NHTEepHeT
coefuHeHune.
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“NokanbHbin Build Server” B Clion

* Docker koHTemnHep, Connection Mappings Excluded Paths
MOAHATbLIN e ——
Ha floKanbHOM e SETP <
cucTeme. —
e B KOHTelHepe SSH configuration:  root@localhost:7022 password v
HacTpoeH SSH
cepBep. Test Connection
Root path: / ? Autodetect
Web server URL: http:/// ®

Use Rsync for download/upload/sync Rsync Settings
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Dev KOHTenHepbl

Visual Studio Code Dev Containers — 3aT0 pacwumpeHune, KOTopoe nossonsaeT
NCMNONb30BaTb KOHTENHEPLI B KAYECTBE MNOJIHOLLEHHOM cpefbl pa3paboTKu.

docker VS Code
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Dev koHTeuUHep = Docker koHTenHep + ¢pununm IDE
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Dev KOHTelHepbI

ApPXUTEKTYpa

Local OS

VS Code

Theme/UI Extension

Theme/Ul Extension

Volume
Mount

Container

VS Code Server

Workspace Extension

Workspace Extension

File System

Terminal Processes

Running Application

Debugger
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Dev KOHTelHepbl

KoHuenuuna
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Dev KOHTeUHepbl B pa3HbiX IDE

VS Code Clion

Dev Containers Docker toolchain
Visual Studio Docker desktop
Dev Containers Dev Environments
GitHub

Codespace
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Development Containers

OTKpbITaa cneynpmnkauma ansa HaCTPOMKN KOHTENHEPOB.

https://containers.dev/
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https://containers.dev/

.devcontainer > {} devcontainer.json > ... devcontainer.json

1 o

2 "name": "Existing Dockerfile",

3

4 “contaxt™: “..";

5

6 "dockerFile": "../Dockerfile",

7 "customizations": {

8 "vscode": {

9 "extensions": [

10 "ms-vscode.cpptools”,
11 "ms-vscode.cmake-tools",
12 "twxs.cmake"

13 ]

14 }

15 }

16 }
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HacTpouka dev koHTeHepa VS Code

Dev Containers B
Microsoft # | & 16940031installs | Je v d K ¥ (43) | Free

Open any folder or repository inside a Docker container and take advantage of Visual Studio
Code's full feature set.

m Trouble Installing? =
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] File Edit Selection View Go Run Terminal Help Dockerfile - DevContainerApplication-temp - Visual Studio Code [Admi.. 0 = [0 08 — O X

EXPLORER € main.cpp % Dockerfile X M CMakeLists.ixt M
“~ OPEN EDITORS # Dockerfile
G main.cpp 1 FROM amd64/ubuntu:20.04
X @ Dockerfile 2
M CMakelLists.txt 3 # Use non-interactive mc.Jde '
- ARG DEBIAN_FRONTEND=noninteractive
» DEVCONTAINERAPPLICATION-TEMP -
v .devcontainer 5 # Set timezone
devcontainer.json 7 ENV TZ=GMT®
> .idea 8 RUN In -snf fusr/share/zoneinfo/$TZ /etc/localtime \
S vscode 9 && echo $TZ > /etc/timezone —
> build or
O 11 # Install all the toolchain dependencies for container
- 12 RUN apt-get update &% apt-get install -y --no-install-recommends \
© .gitignore 13 wget build-essential gdb file cmake\
M CMakeLists.txt 14 &% apt-get autoremove \
# Dockerfile 15 &% rm -rf /var/lib/apt/lists/*
G+ main.cpp 16
@ README.md 17 # Install the toolchain for AARCH64 Linux
10 DI Aant ant+ andat+a 20 Ant+ ~nt+ v dne+EAall air Aaanmch&A T 3nnvy nn

TERMINAL ~ JUPYTER  PROB

LEMS  OUTPUT --- Tasks v | = B A X

Error: there is no registered task type 'cppbuild'. Did you miss installing an
extension that provides a corresponding task provider?

E
)evContainerApplication O In18,Col63 Spaces4 UTF-8 CRIF Docker @ Golive & 0Q




¢ File Edit Selection View Go Run Terminal Help Dockerfile - DevContainerApplication-temp - Visual Studio Code [Admi.. [0 & [I 08 ~— =] X

@ EXPLO ¥y m -

~ OPEN |

Reopen in Container Dev Containers

y Open Folder in Container..
¥ B Creative Dev Container...

v de

Clone Repository in Container Volume...

Q.

# & Attach to Running Container...
> w
y IS: Add Dev Container Configuration Files...

> &1 Try a Dev Container Sample...

© git ; : :
M ng Getting Started with Dev Containers

#88  [Install Additional Remote Extensions...

c mamcpp B I
@ README.md 17  # Install the toolchain for AARCH64 Linux

10 DILIAL Ant ant undatn 22 ~nt ant v dnctall o asnchiad T3nuv ana
TERMINAL  JUPYTER  PROBLEMS  --- Filter {e.g. text, **/*4s, **/node_modules/**) Y 8 = ~ X
No problems have been detected in the workspace.
> OUTLINE
> TIMELINE 23/44

¥ §° feature/DevContainerApplication® <& ®0A0 # Live Share Ln16,Col 1 Spacess4 UTF-8 CRLF Docker @ Golive & 0



TERMINAL PORTS PROBLEMS OUTPUT  --- CMake/Build
[cmake] -- Configuring done

[cmake] -- Generating done

[cmake] -- Build files have been written to: /workspaces/
DevContainerApplication-temp/build




[Tpnno)eHue

Npes:
e Pa3paboTka Ha x86

e TecTUpoBaHMe Ha aarcho4
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Dockerfile

[o6aBum B Dockerfile
TYN4YeVvH Leneson
nnateopmbl

# Install the toolchain for AARCH64 Linux
RUN apt-get update && apt-get -y install g++-aarch64-linux-gnu
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Cmake

[Job6aBum B CMakelLists.txt
onncaHune HOBOro Tyn4yenHa
N HAaCTPOUM KpocCcC-
KOMMUAALKUIO

set (CMAKE_SYSTEM_NAME Linux)
set (CMAKE_SYSTEM_PROCESSOR aarché64)
set (CMAKE_CROSSCOMPILING true)

set (PLATFORM_TOOLCHAIN_ PATH /usr/bin)
set(HOST_PLATFORM aarch64-1linux-gnu)

set (CMAKE_AR ${PLATFORM_TOOLCHAIN_PATH}/${HOST PLATFORM}-ar)

set (CMAKE_CXX_COMPILER ${PLATFORM_TOOLCHAIN_PATH}/${HOST_PLATFORM}-g++)

set (CMAKE_LINKER ${PLATFORM_TOOLCHAIN_PATH}/${HOST_PLATFORM}-1d)
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PacwupeHunsa VS Code

Ncnonb3yem paclunpeHnsi, ycTaHoBNEHHbIE B deV KOHTENHep, YTobbl cobpaTb NPOeKT

CMake Tools 13-4

£ Microsoft & 16 973 420 % % % % % (65)

)k Extended CMake support in Visual Studio Code n cu StOmi Zat ion S ] . {
) ®

"vscode": {
"extensions": [
CMake G "ms-vscode.cpptools",

() * % %k n n
e IO R e ms-vscode.cmake-tools",
CMake langage support for Visual Studio Code " "
twxs.cmake

& = ]

C/C++ vi.14.3

& Microsoft | & 43209791 | % % % ¥ (509) }

C/C++ IntelliSense, debugging, and code browsing.
& =
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[leMoHcTpauua
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Bo3amo)xHocTu dev koHTenHepos B VS Code

3anyck npoekTta ns Github penosutopus

Reopen in Container Dev Containers
Open Folder in Container...

Create Dev Container...

Clone Repository in Container Volume...

Attach to Running Container...

Add Dev Container Configuration Files...
Try a Dev Container Sample...

Getting Started with Dev Containers

Install Additional Remote Extensions...
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Bo3moxxHocTu dev KoHTeliHepoB B VS Code

Codespace

¥ feature/DevCon... ~ ¥ 2 branches 0 tags Go to file Add file ~

Local Codespaces
This branch is 7 commits ahead of master.

Cod
odespaces £ o

Your workspaces in the cloud
Olya Kuzmicheva ref(dev container application): delete wrong executable

On current branch

BB .devcontainer feat(dev container application):
fictional happiness ® Active  eoe
B8 .vscode feat(dev container application): e No changes
[ .gitignore feat(dev container application):
. y I On other branches
[j CMakelists.txt ref(dev container application): ¢
opulent space fortnight ® Active  +e-
D Dockerfile ref(dev container application): ¢ wste  No changes
[y README.md doc(README.md): add descripf
D main.cpp feat(dev container application); Codespace usage for this repository is paid for by SoftAvocado
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Bo3amo)xHocTu dev koHTenHepos B VS Code

Codespace

Image found.

:f Building container...

Hide loggl

#7 16.14 Preparing to unpack .../21-g++-9-aarch64-linux-gnu 9.4.0-1ubuntul~20.84.1cr
0ss2_amd64.deb ...

#7
#7
#7

#7
#7
#7

#7
#7

16.

16
16

17

17

Y -

18

.99
.99
eb ...

.02
1 7 8
17.
eb ...
17.

18
19

22

.41

Unpacking g++-9-aarch64-linux-gnu (9.4.0-1ubuntul~20.04.1cross2) ...
Selecting previously unselected package gcc-aarch64-linux-gnu.
Preparing to unpack .../22-gcc-aarch64-1linux-gnu_4%3a9.3.0-1ubuntu2_amd64.d

Unpacking gcc-aarch64-linux-gnu (4:9.3.0-1ubuntu2) ...
Selecting previously unselected package g++-aarch64-linux-gnu.
Preparing to unpack .../23-g++-aarch64-1linux-gnu_4%3a9.3.0-1ubuntu2_amdé4.d

Unpacking g++-aarch64-linux-gnu (4:9.3.0-1ubuntu2) ...
Setting up gcc-9-aarch64-linux-gnu-base:amd64 (9.4.0-1ubuntul~20.84.1cross2
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Bo3amo)xHocTu dev koHTenHepos B VS Code

Codespace

: . : v = [m] X
) main.cpp - DevContainerApplic=: X Hosas skiaaka X | +
C & softavocado-fictional-happiness-rérvq46grrd2pvpg.github.dev e % % 0O 0
NPOBOAHUK C maincop X [MpeagapuTensHbIli npocmoTp] README.md &y & % m -
\ DEVCONTAINERAPPLICATION-TEMP [CODESPACES] €+ main.cpp
@ > .devcontainer 1 #include <cstdio>
> wvscode 2 )
> build 3 int main()
4 &
¥ otianors 5 printf(“Hello, Docker!\n");
M CMakelists.txt 6
# Dockerfile 7 return 0;
€+ main.cpp 8 }
® README.md 9
MPOB/IEMb BbIXOAHbIE ZAHHBIE KOHCONb OTNALKM TEPMWHAN MOPTb! CMake/Build vIiZ 8 ~ X
LLMaRE ] -- USLELLLIE C CUMPLLE ADL 111U
[cmake] -- Detecting C compiler ABI info - done
[cmake] -- Detecting C compile features
[cmake] -- Detecting C compile features - done
[cmake] -- Check for working CXX compiler: /usr/bin/g++
[cmake] -- Check for working CXX compiler: /usr/bin/g++ -- works
[cmake] -- Detecting CXX compiler ABI info
[cmake] -- Detecting CXX compiler ABI info - done
[cmake] -- Detecting CXX compile features
[cmake] -- Detecting CXX compile features - done
[cmake] -- CMAKE_CXX_COMPILER="/usr/bin/aarch64-linux-gnu-g++"
[cmake] -- Configuring done
[cmake] -- Generating done
[cmake] -- Build files have been written to: /workspaces/DevContainerApplication-temp/build
[cmakefileapi-driver] This version of CMake does not support the "toolchains" object kind. Compiler
> CTPYKTYPA paths will be determined by reading CMakeCache.txt.

> BPEMEHHAS WKANA

X Codespaces ®O0A0 W0 @ CMake: [Debug): Ready 2R [GCC 94.0 x86_64-linux-gnu] &3 Build [all & D Mpobenos:4 UTF-8 LF C++ MakerUS Linux & 0Q
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Dev KoHTenHep B Visual Studio*

* Bepcua 2022 17.5

Linux and embedded development with C++

4> Create and debug applications running in a Linux
environment or on an embedded device.

iLz[m] https://devblogs
; b, .microsoft.com/c
= ppblog/dev-cont
ainers-for-c-in-v
isual-studio

34/44


https://devblogs.microsoft.com/cppblog/dev-containers-for-c-in-visual-studio
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https://devblogs.microsoft.com/cppblog/dev-containers-for-c-in-visual-studio
https://devblogs.microsoft.com/cppblog/dev-containers-for-c-in-visual-studio
https://devblogs.microsoft.com/cppblog/dev-containers-for-c-in-visual-studio

Dev KoHTenHep B Visual Studio*

Search Options (Ctrl+E)

P

Environment

Projects and Selutions
Source Control

Work ltems

Text Editor
Debugging

CMake

Cross Platform

AT T T T

p Connection Manager
Dev Containers
Logging and Diagnostics
Database Tools
IntelliCode
Live Share
NuGet Package Manager
vepkg Package Manager

v v v v v v

Web Forms Designer

Manage development containers

Enable development containers

Show information bar when a folder contains a Dev Container

configuration file

Host machine used to run containers:

Local Machine

Local Machine

WSL: Ubuntu-22.04

Cancel

* Bepcua 2022 17.5

E https://devblogs

. .microsoft.com/c
ppblog/dev-cont
ainers-for-c-in-v
isual-studio
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Dev KoHTelnHep B Visual Studio* * sepeun 2022 17.5

© Folder contains a Dev Container configuration file. Reopen folder in container

Output

Show output from: Dev Containers

[10 ms] @microsoft/vscode-dev-containers-cli 0.60.1.

Building ©.0s (/1)

Building 0.2s (2/3)

[internal] load build definition from Dockerfile
=> transferring dockerfile: 649B

[internal] load .dockerignore

=> transferring context: 2B

[internal] load metadata for mcr.microsoft.com/vscode/devcontainers/c

- https://devblogs
. .microsoft.com/c
ppblog/dev-cont
ainers-for-c-in-v
isual-studio

Building ©.3s (2/3)
[internal] load build definition from Dockerfile
=> transferring dockerfile: 649B
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Dev KoHTelnHep B Visual Studio* * sepeun 2022 17.5

[Dev Container] ~| Linux Debug

P Current Document (MyCppApp.cpp) ~

Local Machine

" [Dev Container]

WSL: Ubuntu-22.04 (Global Scope)

Manage Connections...

iLz[m] https://devblogs
; b, .microsoft.com/c
= ppblog/dev-cont
ainers-for-c-in-v
isual-studio

37/44


https://devblogs.microsoft.com/cppblog/dev-containers-for-c-in-visual-studio
https://devblogs.microsoft.com/cppblog/dev-containers-for-c-in-visual-studio
https://devblogs.microsoft.com/cppblog/dev-containers-for-c-in-visual-studio
https://devblogs.microsoft.com/cppblog/dev-containers-for-c-in-visual-studio
https://devblogs.microsoft.com/cppblog/dev-containers-for-c-in-visual-studio

Dev KoHTenHep B Clion*

Build, Execution, Deployment * Toolchains

+ - B v
 Docker (default)

Remote Host
@ MinGW

Name:

Server:

Image:

Container Settings:

CMake:

Build Tool:
C Compiler:

C++ Compiler:

Debugger:

Docker Add environment v
o Docker v || 8
vsc-devcontainerapplication-temp-d105a56a765f52b1f5a539718925ca2b:latest v

--entrypoint --rm

\usr\bin\cmake

Docker GDB v

v Version: 9.2

* Bepcua 2022.2.3

tml

https://www.jetb

rains.com/help/c

lion/clion-toolch
ains-in-docker.h
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Dev KoHTenHep B Clion*

+ — B

A Debug
A Release

Enable profile

Name: Debug
Build type: Debug
Toolchain: Use default Docke
Generator: Ninja
CMake options:
-6 Ninja

> Cache variables

Build directory:

Build options: | -- -j 10

Arguments after '--' are pass

toolchain's environment.

Environment:

Additional variables for

added to system and toolchain variables.

Corresponds to CHAK

Manage toolchains...

All CMake options »

ed to the build, other arguments are

CMake command line parameters. Default options depend on the

CMake generation and build. The values are

* Bepcua 2022.2.3

https://www.jetb

rains.com/help/c
lion/clion-toolch

ains-in-docker.h
tml
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Dev KoHTenHep vs JlokanbHbIn Build Server

Dev KOHTenHep:

+ ABTOMaTKU3auusa

+ MOOUNBbHOCTbL

+

CUHXpOHM3aLmMA pacLLunpeHuit
VS Code

+ PasButme

JlokanbHbIN Build Server:

- Py4Hoe ynpasneHue

- CnOXHOCTb HAaCTPOWMKMU
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CpaBHeHme MnPon3BOoAUTENIbHOCTH

Dev KOHTenHep: JlokanbHbIn Build Server:
Windows: 4 min Windows: 40 sec

Linux: 20 sec Linux: 19 sec

MacOS: 1 min 5 sec MacOS: 1 min 3 sec

CPU = 0.8 Memory = 1Gb
*Windows - AMD Ryzen 5 2400G with Radeon Vega Graphics 4-core, 32Gb RAM
*Linux - AMD Ryzen 7 3700x 8-core, 16 Gb RAM

*MacOS - Intel Core i7 4-core, 2.6ghz, 16 Gb RAM




NTorn no Dev KOHTenHepam

e WM3onunpoBaHHble pa3paboTka, cbopka n aebar.

e lcnonb3oBaHMe XeCTKO 3aKpernieHHbIX KOMMUAATOPOB U OPYIrUX YyTUNNUT
A5 COOpKMW.

o CUHXPOHM3ALMS HACTPOEK cpeabl pa3paboTKM MexXay KOMaHaom
(B TOM YMcne Ha pasHbix NnaTdopmax).

. Pa3pa60TKa N TECTUPOBaHNE Ha OT/IMYHbLIX OT I/ICI'IOJ'Ib3yeMOI7I nnaTq)opmax.
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byayuee 3a Bamu!
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Paspab6oTtumnku C++

Kysbmundea Onbra & Ctaponyoues IMUTPUNA

e okuzmicheva@tourmalinecore.com

e dstarodubtcev@tourmalinecore.com

e https://github.com/TourmalineCore/DevContainerApplication

@ tourmaline
y core
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