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Welcome to CppCon 2021!

Join #visual_studio channel on CppCon Discord
https://aka.ms/cppcon/discord

e Meet the Microsoft C++ team

« Ask any questions
* Discuss the latest announcements

Take our survey
https://aka.ms/cppcon
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What's new?

1. GitHub Codespaces (coding from your browser!)



»{ Visual Studio Code

(% main.cpp - fib-container [Codes: X | -+

14 ? jm]
Wh at S neW. &« G 1 httpsy/jureid-fib-container-dpgww7vwigra.github.dev 23]

EXPLORER e main.cpp M X

~ FIB-CONTAINER [CODESPAC...
1 v .devcontainer #include <fmt/format.h>
1 . G ItH U b COdeS paces CO (1110060 {} devcontainer json #include <cppitertools/itertools.hpp>
Dockerfile
 vscode
{} settingsjson
> build
v src
main.cpp
.gitignore
CMakelLists.txt
main.cpp
{} vepkgjson for ([[maybe_unused]] i : iter::range(n)) {
tmp = b;
a + 2%b;

= tmp;

return a;

QUTPUT Ll PORTS ) S ) CMake/Build ~v = 5

[variant] Loaded new set of variants
wndl: [kit] Successfully loaded 2 kits from /root/.local/share/CMakeTools/cmake-tools-kits.json
fib(int) [proc] Executing command: /usr/bin/x86_64-linux-gnu-gcc-8 -v
main() [main] Configuring folder: fib-container
[cmake] Running vcpkg install
[cmake] Running vepkg install - done
[cmake] Configuring done
[cmake] Generating done
> TIMELINE
X Codespaces ¥ demo-branch* <& ®O0A0 0 (@ CMake: [Debug]: Ready 32 [GCC 8.3.0 x86_64-linux-gnu] $% Build [all] ¥ [> [fib-container]




»{ Visual Studio Code

(% maincpp - fis-container [Codes. X | |- =

7 2 o
W at S neW. <~ @] 3 https://jureid-fib-container-dpqww7wiqra.github.dev B a 5 03 o= @

[> No Configurat~  §5% main.cpp M X

“ VARIABLES src > mair

M Local #include <fmt/format.h>
1. GItHUb COdeSpaceS - o»c:as #ir;lude <cppitertools/itertools.hpp>

> _ for_end:
a: @
b: 1
n: @

> Registers
fib(

> WATCH
for ([[maybe_unused]] i : iter::range(n)) {
tmp = b;
= a + 2%b;

= tmp;

v CALL STACK PAUSED ON ER...
fib(int n)
main()

return a,

DEBUG CONSOLE

Loaded i 64-linux-gnu/libm.so.6'. Symbols loaded.
Loaded '/1i i i .s0.1'. Symbols loaded.

ymbols loaded.

¥

Loaded

# EE AL Execute debugger commands using " "-exec info registers" wi

85%

<command>", for example
¥ main.cpp 11 list registers in use (when GDB is the debugger)
¥ main.cpp src 4 >

X Codespaces ~ I° demo-branch* <& ®O0A0 W0 & @ CMake: [Debugl: Ready 32 [GCC 8.3.0 x86_64-linux-gnu] 4% Build [alll ¥ [> [fib-contain
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What's new?

1. GitHub Codespaces (coding from your browser!)

2. CMake Presets support

3. ARM and ARM64 support (Raspberry Pi, Surface Pro X, Apple Silicon)
4. CUDA IntelliSense and GPU debugging

5. Disassembly View while debugging Preview!



Visual Studio Code

H microsoft / vscode-cpptools  Public ®Unwatch ~ 209 ¥ Star

{» Code () Issues 925 [ Pull requests 5 ) Discussions (¥) Actions [ Projects 3 00 wiki () Security |~ Insights

What's

1. Gif Debugger #206

ghost opened this issue on Sep 7, 2016 - 51 comments
0 ghost commented on Sep 7, 2016 @ aso Assignees

) ) ) ) ) ) ) ) ; yuehuang010
3 AR Being able to view assembly and step through assembly instructions would be useful. Especially when debug information isn't

: available for a certain library. Right now it just displays a message saying unknown source, when it goes into one of these functions.
Being able to view values of registers in the GUI some way. Mot entirely sure how that would work with V5Code, but being able to
the registers all the time and able to modify them such other assembly debuggers. debugger  Feature Request

4. CL fixed (release pending)

Q@ H4s MW F25 @w3

Labels

[Feature Request] Implement Assembly View/Disassembly View for | ([

/

5. Disassembly View while debugging Preview!
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»{ Visual Studio Code

What's new?

1. GitHub Codespaces (coding from your browser!)

2. CMake Presets support

3. ARM and ARM64 support (Raspberry Pi, Surface Pro X, Apple Silicon)
4. CUDA IntelliSense and GPU debugging

5. Disassembly View while debugging Preview!

6. The Makefile Tools extension Preview!
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Continuous Integration (Cl)

What is Continuous Integration (Cl)?

* “The process of automating the build and testing of code every time a team
member commits changes to version control” what is continuous Integration? - Azure DevOps |

Microsoft Docs]



https://docs.microsoft.com/en-us/devops/develop/what-is-continuous-integration

Continuous Integration (Cl)

What is Continuous Integration (Cl)?

* “The process of automating the build and testing of code every time a team
member commits changes to version control” what is continuous Integration? - Azure DevOps |

Microsoft Docs]

What are the benefits?

* Reduces risk — detect and locate errors more quickly

* Ensures quality — shipped product is always tested

 Efficient — spend more time coding, less time manually testing and waiting


https://docs.microsoft.com/en-us/devops/develop/what-is-continuous-integration

o GitHub Actions for Continuous Integration (Cl

& jureid / blink ' Private

<> Code @ Issues 19 Pull requests 1 @ Actions

Select workflow

Showing runs from all workflows
Q. Filter workflow runs

42 workflow runs

Event ~ Status « Branch ~ Actor «

® Update cmake.yml
Cl #42: Commit c4df2e8 pushed by jureid

@ added test job that is dependent on build job
ClI #41: Commit aff6a20 pushed by jureid

© separated build and test into different steps
ClI #40: Commit 77f12a8 pushed by jureid

@ added comment for numBlinks
Cl #39: Commit 59ff8d6 pushed by jureid

< Unwatch ~

[ Projects

delayTime-updates

delayTime-updates

delayTime-updates

delayTime-updates

0 % Fork 0

|~ Insights

New workflow

a 11 minutes ago _ _,
@ Queued

a 21 hours ago

(& 46s

a 21 hours ago

& 10m 2s

a 2 days ago

® 265

What: GitHub Actions offers
workflows that build and test
your code
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O GitHub Actions for Continuous Integration (Cl)

& jureid / blink ' Private

<> Code @ Issues 19 Pull requests 1 @ Actions

Select workflow

Showing runs from all workflows
Q. Filter workflow runs

42 workflow runs
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® Update cmake.yml
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© separated build and test into different steps
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delayTime
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What: GitHub Actions offers
workflows that build and test
your code

When: Workflows run when a
specified GitHub event occurs

Where: Workflows run on
GitHub-hosted virtual machines
or self-hosted machines

How: Workflows are defined in
yml files in your project’s
.github/workflows folder



O GitHub Actions for Continuous Integration (C|

i} Star 0

& Unwatch + 1 ? Fork 0

© jureid / blink ' Private

@ Security [~ Insights

@ Actions @ Projects

@ Issues

<> Code 10 Pull requests

Choose a workflow template

Build, test, and deploy your code. Make code reviews, branch management, and issue triaging work the way you want. Select a

workflow template to get started.

Skip this and set up a workflow yourself -

Workflows made for your repository

C/C++ with Make

By GitHub Actions &

Build and test a C/C++ project using Make.

CMake based projects
By GitHub Actions A

Build and test a CMake based project.

Set up this workflow Set up this workflow

./configure cmake -B ${{github.workspace}}/build -
make DCMAKE_BUILD_TYPE=${{env.BUILD_TYPE}}

make check cmake --build ${{github.workspace}}/build --config
${{env.BUILD_TYPE}}
ctest -C ${{env.BUILD_TYPE}}

I_ZJ actions/starter-workflows cC® I;J actions/starter-workflows cC®

EXPLORER

> OPEN EDITORS
VBLUNKL.. [ BF O @
v _github / workflows
cmake.yml
.vscode
out
tests
.gitignore
blink.c
M CMakelists.txt
CMakePresets.json
README.md

cmake.yml X

.github > workflows >

CI

cmake.yml

self-hosted

actions/checkout@v2

‘Configure and build on Raspberry Pi'
cmake --preset=raspi-debug
cmake --build --preset verbose-build-raspi

‘Run CTest on Raspberry Pi'
"bash’
‘ctest --preset core-test-raspi’




O GitHub Actions for Continuous Integration (Cl)

Mi ft C++ Code Analysis with GitHub Acti : :
icroso ode Analysis with GitHub Actions Static Analysis and Program

\\\“\‘\\1‘. Safety in C++: Making it Real

We previously talked about GitHub Code Scanning_capabilities which enabled developers to
incorporate security checks into their ClI/CD environment and developer workflow. CodeQL is the
default analysis engine behind Code Scanning. Today we are introducing support for MSVC Code

Analysis which will provide a great companion to CodeQL for C++ GitHub repos with Windows
workflows.

Daniel
October 26th, 2021

Sunny Chatterjee

& Check warning on line 26 in CppConDemo/CppConDemo.cpp E]/

O Code scanning

Dereferencing NULL pointer 'pContext’. | & Warning
Dereferencing NULL pointer 'pContext'.

Show more details

Show paths Dismiss «




Demo #7

Achieving efficient Cl workflows for Raspberry Pi development with GitHub Actions
& GitHub Codespaces (VS Code in the browser!)



)Q Demo #71 set up

Extensions for VS Code:

» github.vscode-pull-request-github « github.codespaces
GitHub Pull Requests and Issues GitHub Codespaces
GitHub | & 3554510installs | %A % ¥  (81) | Free GitHub | L 6346716installs | v % J % K (6) | Free

Pull Request and Issue Provider for GitHub ‘ Your instant dev environment

m Trouble Installing? 2 m Trouble Installing? 12

* ms-vscode.cpptools

C/C++

Microsoft | & 24,527,317 installs | % % % ¥ (451) | Free
C/C++

C/C++ IntelliSense, debugging, and code browsing.
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»{) Demo #1 key takeaways

1. GitHub.dev and GitHub Codespaces enable you to write and commit code directly

from your web browser on any device
v" No need to install an editor or clone the repo!

2. GitHub Actions makes it easy to build and test your code in CI/CD workflows

v' GitHub-hosted runners for automatic machine upgrades and zero maintenance

v' Self-hosted runners for more control over hardware and OS
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»{) CMakePresets json

1. Released by Kitware in CMake 3.19

v' 3.21 or higher required for CMakePresets.json v3

2. Allows users to specify common configure, build, and test options and share them with

others

3. Lives at the root of the project, intended to be checked in to source control

v' CMakeUserPresets.json intended for developers to save their own local builds



)Q Example configurePreset

{

"name": “raspi-debug",
"displayName": “Raspberry Pi Debug”,
"description”: "Sets debug build type",
"inherits": "base",
"cacheVariables": {

"CMAKE_BUILD TYPE": "Debug"
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)Q Example configurePreset

{

"name": “raspi-debug"”,
"displayName": “Raspberry Pi Debug",

"description”: "Sets debug build type",

"cacheVariables": {
"CMAKE_BUILD TYPE": "Debug"

}



Example base configurePreset

"name": "base",

"description”: "For more information: http://aka.ms/cmakepresetsvs"”,
"hidden": true,
"generator": "Ninja",
"binaryDir": "${sourceDir}/out/build/${presetName}",
"installDir": "${sourceDir}/out/install/${presetName}",
"cacheVariables": {
"CMAKE_C_COMPILER": "gcc",
"CMAKE _CXX_COMPILER": “g++"
¥
"environment": {
"VCPKG_FEATURE_FLAGS": "manifests,versions,binarycaching,registries”
1
"condition": {
"type": "equals",

"lhs": "${hostSystemName}",

rhs": “Linux"



)Q Example buildPreset

{

"name": "verbose-build-raspi”,
"displayName”: "Verbose Build",
"description”: "Passes -v to Ninja"
"configurePreset”: “raspi-debug”,
"nativeToolOptions"”: [ "-v" ]



Demo #/

Build and debug on a Raspberry Pi in VS Code Desktop with CMakePresets.json



= Disassembly X e

ldrb r3, [r4]
cmp r3, #0

201085cc
@x000185de
x0001085d4

]
00w wn

popne {r4, pc}
main( e P .
bl @x1e568 <deregister_tm_clones>

o
w o

m

mov r3, #1
strb r3, [r4]
pop { pc}
andeq rl,

wiringPiSetup();
pinMode(@,

o o
@ n

®
@

<register_tm_clones>

<wiringPiSetup@plt>

bl @x184dc <pinMode@plt>
mov rl, #1

mov

bl @xl@dac <di

mov r@, #5088 ; 8>

bl @x104b8 <delay@plt>
mov rl, #0

mov r@, #0

bl @xledac <digitalWrit
mov r@, #5080

Demo #/

Build and debug on a Raspberry Pi in VS Code Desktop with CMakePresets.json



»{) Demo #2 set up

Extensions for VS Code:
* ms-vscode.cmake-tools

CMake Tools

Microsoft | X 2,915,800 installs | k (56) | Free

Extended CMake support in Visual Studio Code

* ms-vscode-remote.vscode-remote-extensionpack

Remote Development
Microsoft | X 1,859,266 installs | Y % J % ¥ (94) | Free

An extension pack that lets you open any folder in a container, on a remote machin
and take advantage of VS Code's full feature set.

m Trouble Installing? [z

* ms-vscode.cpptools

C/C++

Microsoft | & 24527317 installs | Y¢ % % ¥

C/C++ IntelliSense, debugging, and code browsing.

m Trouble Installing? 2

(451) | Free
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»{) Demo #2 key takeaways

1. VS Code provides full C++ IntelliSense and debug support for Raspberry Pi
1. Disassembly View to debug assembly language
2. Develop on and for Raspberry Pi with VS Code by either:
1. Installing VS Code on the Raspberry Pi
2. Installing VS Code on a laptop and using the Remote-SSH extension
3. CMakePresets.json enables consistent builds from the command line, in CI/CD pipelines,

from Visual Studio, and VS Code
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cances
added variables for pin number and delay
time

Assignees

t

Milestone

gy fove vans PIN NUMBER AND DELAY..

Create Merge Commit - Lo
Exit Review Mode

# Github [P jureid-edits 021 ®0AD I3 Pull Request 52 layoutus & 0




»{) Visual Studio Code + ) GitHub

un  Terminal Help

VARIABLES

CHANGES N Is

added variables
time

Assignees

t

Milestone

gy fove vans PIN NUMBER AND DELAY..

\ CALL STACK

ain()

Creste Merge Commit % Close Pull Request

Exit Review Mode

X GitHub  JP jureid-edits 21 @0AD 1) Pull Request #2 Layout:us F Q ¢ S5H: 192.168.8629 | £ ju ¢+ O @od0o W0 § R [RaspberryPiDebug] & Build 3 [Default]
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un  Terminal Help

VARIABLES
CHANGES N cals

added variables
time

open M} jureid

pinbum

&a Registers

Assignees

t

§) ADDED VARIABLES FOR PIN MUMBER AND DELAY. Milestone

\ CALL STACK

ain()

[ | € fied typs in cmakeyml -jureic/ x| 4
<

e T . Close Pull Request

@] ) https//github.com/jureid/blink/runs,

Exit Review Mode
O Search or jump to... Pull requests Issues Marketplace Explore

1 4 2 1b ldr [
# Github [P jureid-edits 021 ®0AD I3 Pull Request 52 3 No Test Preset Selected  + 2/2 tests passi

8 jureid / blink ' Pubiic

O Unwatch ~ 1 W Star 1 Y Fork 0
<> Code (@ lssues 1 Pull requests 1 @ Actions [ Projects (1] Wiki @ Security |« Insights 6% Settings
@ fixed typo in cmake.yml Cl #24 G Re-runalljobs | -
(R Summary
Jobs
@ build Set up job

Run actions/checkout@v2
Configure and build on Raspberry Pi

Post Run actions/checkout@v2

Complete job




»{ Visual Studio Code + O GitHub

Terminal Help

0 G ol fequest
<

C

VARIABLES

CHANGES N Is

added variab s edOul EdtReiewMode  Refiesh C d
time . O e

e o | Build and
' Maintain
debug

Comment

*x |

[ | € fied typo in cmakeyml - jureic,

<« @]

Creste Merge Commit Close Pull Request

& httpg\ithub.com/jureid/blink/runs/ 1191 2check_suite_focus=true

Exit Review Mode
( , Search or jump to... Pull requests Issues Marketplace Explore ;
2 1 d rll,
K Github B jureid-edits 021 @O0AD 1 Pull Request 52 gl @ Build 3 [Default] [olink] 3% No Test Preset Selected  + 2/2 tests passing £} Pul

8 jureid / blink ' Pubiic

@ Unwatch ~

<> Code @ lssues 1 Pull requests 1 @ Actions [ Projects 0 wiki @ Security |« Insights 3 Settings

@ fixed typo in cmak O Re-run all jobs

@ s Integrate Test

Jobs

@ build

and build on Raspberry Pi

st Run action: ckout@




Demo #3

Build and debug CUDA C/C++ programs with Nsight Visual Studio Code Edition



)Q Demo #3 set up

Extensions for VS Code:
* nvidia.nsight-vscode-edition * ms-vscode.cpptools

C/C++

Microsoft | & 24527317 installs | Y¢ % % ¥ (451) | Free

Nsight Visual Studio Code Edition
NVIDIA | £ 10,186installs | YA dH  (5) | Free

C/C++ IntelliSense, debugging, and code browsing.

m Trouble Installing? 2

CUDA development and debugging support for VS Code

* ms-vscode-remote.vscode-remote-extensionpack

Remote Development
Microsoft | X 1,859,266 installs | Y % J % ¥ (94) | Free

An extension pack that lets you open any folder in a container, on a remote machin
and take advantage of VS Code's full feature set.

m Trouble Installing? [z
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»{) Demo #3 key takeaways

1. The C++ extension provides IntelliSense for CUDA C/C++ programs

2. Nsight Visual Studio Code Edition provides build and debug support for
CUDA C/C++ programs, including GPU debugging

3. Target a machine with a CUDA-capable GPU with the Remote-SSH

extension
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»{ Visual Studio Code

What else?

1. The Makefile Tools extension  Preview!
2. Clang-tidy integration Coming soon!

3. Create definition from declaration (and vice-a-versa) Coming soon!



Helpful resources

C++ extension pack: C/C++ Extension Pack - Visual Studio Marketplace
- C++ extension (ms-vscode.cpptools)
- CMake Tools (ms-vscode.cmake-tools)
- Remote Development extension pack (ms-vscode-remote.vscode-remote-extensionpack)
- And more!

C++ Team blog: C++ Team Blog (microsoft.com)

Getting Started with C++ in VS Code: Introductory Videos for C++ in Visual Studio Code

CUDA support in VS Code:
* Nsight Visual Studio Code Edition Homepage
* Nsight Visual Studio Code Edition Spotlight Video
* It's Alive: CUDA in Visual Studio Code! — GTC 2021 Presentation

CMake Presets: Cross-Platform Pitfalls and How to Avoid Them - Erika Sweet - [ ACCU 2021 1 - YouTube



https://marketplace.visualstudio.com/items?itemName=ms-vscode.cpptools-extension-pack
https://devblogs.microsoft.com/cppblog/
https://code.visualstudio.com/docs/cpp/introvideos-cpp
https://nam06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdeveloper.nvidia.com%2Fnsight-visual-studio-code-edition&data=04%7C01%7CJulia.Reid%40microsoft.com%7C8709fd3e71ac4a96594c08d997daa25f%7C72f988bf86f141af91ab2d7cd011db47%7C1%7C0%7C637707787596435129%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=pmWKcXJyq%2FnataJ8DiopBGrifISEu8k91AT27YHXf20%3D&reserved=0
https://nam06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DgN3XeFwZ4ng&data=04%7C01%7CJulia.Reid%40microsoft.com%7C8709fd3e71ac4a96594c08d997daa25f%7C72f988bf86f141af91ab2d7cd011db47%7C1%7C0%7C637707787596435129%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=t26nrR5Bd6OBiOVFiHHBIbrGflzBf%2BCvJifwrIOo31s%3D&reserved=0
https://nam06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgtc21.event.nvidia.com%2Fmedia%2FIt%25E2%2580%2599s%2520Alive%253A%2520CUDA%2520in%2520Visual%2520Studio%2520Code!%2520%255BS31884%255D%2F1_geie6h11&data=04%7C01%7CJulia.Reid%40microsoft.com%7C8709fd3e71ac4a96594c08d997daa25f%7C72f988bf86f141af91ab2d7cd011db47%7C1%7C0%7C637707787596445100%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=7FNnRC%2BVwlfYAjDoJae5WTe5MVFqOOcEZq72kellNGM%3D&reserved=0
https://www.youtube.com/watch?v=-NhaPNq16Qk&t=1s

Enjoy the rest of the conference!

Join #visual_studio channel on CppCon Discord
https://aka.ms/cppcon/discord

e Meet the Microsoft C++ team

« Ask any questions
* Discuss the latest announcements

Take our survey
https://aka.ms/cppcon



https://aka.ms/cppcon/discord
https://aka.ms/cppcon

Qur Sessions

Monday 25
* Implementing C++ Modules: Lessons Learned, Wednesday 27"
Lessons Abandoned — Cameron DaCamara & | o . .
Gabriel Dos Reis *  What's New in Visual Studio: 64-bit IDE, C++20, WSL 2,

and more — Sy Brand & Marian Luparu
Tuesday 26"

* Documentationin The Era of Concepts and Thursday 28"
?Sggefe)_ >y Brand & Christopher Di Bella * C++20's <chrono> Calendars and Time Zones in
J MSVC - Miya Natsuhara
* Static Analysis and Program Safety in C++: * An Editor Can Do That? Debugging Assembly
Making it Real — Sunny Chatterjee Language and GPU Kernels in Visual Studio Code -

Julia Reid
* In-memory and Persistent Representations of . 3 .
C++ — Gabriel Dos Reis (online 27 Why does std::format do that? — Charlie Barto
* Finding bugs using path-sensitive static analysis —
* Extending and Simplifying C++: Thoughts on Gabor Horvath (online 29™)

pattern Matching using "is” and “as — Herb Sutter



Happy Coding!

Thank you

Twitter: @jureid22



