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Code faster with Al

Visual Studio Code with GitHub Copilot supercharges your
code with Al-powered suggestions, right in your editor.
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October 2024
R September 2024
June 2024 (version 1.91) e
October 2024

August 2024 (version 1.93)

Update 1.93.1: The update addresses these jssues.

Welcome to the August 2024 release of Visual Studio Code. There are many updates in this version t
hope you'll like, some of the key highlights include:

» Profiles editor - Switch and manage your profiles from a single place.

¢ Django unit test support - Discover and run Django unit tests from the Test Explorer.

IntelliSense on vscode.dev - Boost your JS & TS coding in vscode.dev with IntelliSense.
Notebook diff viewer - Efficiently review changes in notebooks by collapsing unchanged cells.

Resize columns via the keyboard - Resizing table columns in VS Code more accessible via keyb

Source Control Graph - Easily hide, collapse, or move the Source Control Graph.
(Eiiz VoRe@efellfsli - Add context in Quick Chat, improved test generation and chat history.

Experiment: Custom Copilot instructions - Define specific code-generation instructions for Cop

September 2024 Update 1.91.1: The update addresses these issues. lfy ez
- Wi 5 s [UF o A June 2024
August 2024 Downloads: Windows: x64 Armé4 | Mac: Universal Intel silicon | Linux: dejl
May 2024
July 2024
Welcome to the June 2024 release of Visual Studio Code. There are man April 2024
June 2024 . -
hope you'll like, some of the key highlights include: March 2024
May 2024 . . . . - -
= s Preview: Incoming/Outgoing changes graph - Visualize incoming 4 February 2024
April 2024 Control view. 5 o
A T * Python environments - Enhanced environment discovery with pyth| L
* Smart Send in native REPL - Smoothly run code chunks in the nati November 2023
February 2024 . w - Chat and Language Model APIs avail October 2023
January 2024 = Preview: Profiles Editor - Manage your profiles in a single place.
. . . September 2023
* Custom tab labels - More variable options and support for multipld
November 2023 . . .
* TypeScript 5.5 - Syntax checking for regular expressions and other August 2023
October 2023 » JavaScript Debugger - Inspect shadowed variables while debuggin July 2023
S
UPDATES 5 1 92
A July 2024 (version 1.
) October 2024
September 2024 Update 1.92.1: The update addresses these issues.
August 2024 Update 1.92.2: The update addresses these issues.
Downloads: Windows: x64 Arm64 | Mac: Universal Intel silicon | Linux: deb rpm tarball Al
July 2024
June 2024
Welcome to the July 2024 release of Visual Studio Code. There are many updates in thig
May 2024 - - .
you'll like, some of the key highlights include:
April 2024 3 . . . o
it e Default browser - Configure which browser to use for opening links in VS Code.
March 2024 = Revert PRs - Easily create a revert PR for a merged PR.
February 2024 . Exien.swon upcliates - Morle easily Cf)ﬁflgure ayto l.deatlng of.exten.swons.
* Override profiles - Override an existing profile with the Profiles Editor.
January 2024 e Paste files in CSS - Quickly add CSS file references with paste or drag and drop.
November 2023 * Move Panel to top - Position the Panel section at the top of the workbench.
» Copilot uses GPT-4o - [C[l{ZFIsY&eTlfls}i Chat upgraded to OpenAl's GPT-4o.
October 2023
Seslimibe AR If you'd like to read these release notes online, go to Updates on code.visualstudio.qt
to try new features as soon as possible? You can download the nightly Insiders buil
August 2023 .
updates as soon as they are available.
July 2023

UPDATES

October 2024
September 2024
August 2024

July 2024

June 2024

April 2024

March 2024
February 2024
January 2024

Now

023
October 2023
September 2023

August 2023

March 2023

February 2023
January 2023

November 2022

September 2024 (version 1.94)

Update 1.94.1: The update addresses this security issue
Update 1.94.2: The update addresses these issues

Downloads: Windows: 64 Arm64 | Mac: Universal Intel silicon | Linux: deb rpm tarbal

Welcome to the September 2024 release of Visual Studio Code. There are many updates in th

we hope you'll like, some of the key highlights include:

lorer - Quickly find files in the Explorer view with the improved Find control

* Source Control Graph - More filtering options and interactivity in the Source Control G¢

hon test coverage - Run Python tests with coverage and get rich results in the editol
* ESM - Faster VS Code startup thanks to the migration to ESM.

* Account preference

* Copilot in Native REPL - Get code completions and Inline Chat in the Native REPL

- Specify which account to use for an extension.

« Improved chat context - Drag & drop files or use IntelliSense for more relevant chat co

UPDATES
October 2024
September 2024
August 2024
July 2024

June 2024

May 2024

April 2024
March 2024
February 2024
January 2024
November 2023
October 2023
September 2023
August 2023
July 2023

June 2023

May 2023

April 2023
March 2023
February 2023
January 2023

November 2022

| Edit |

October 2024 (version 1.95)

Security update: The following extensions have security updates: ms-python.python and ms-vscode-

remote.remote-ssh.
Update 1.95.1: The update addresses these issues.
Update 1.95.2: The update addresses these issues.

Update 1.95.3: The update addresses these issues. L

Welcome to the October 2024 release of Visual Studio Code. There are many updates in this version that we
hope you'll like, some of the key highlights include:

Copilot Edits - Iterate quickly on large changes across multiple files

Copilot Chat in Secondary Side Bar - Keep Copilot Chat open and ready to-go while you work

Multiple GitHub accounts - Log in to multiple GitHub accounts in VS Code simultaneously

Copilot code reviews - Get a quick review pass or a deeper review of uncommitted changes

Docstrings with Pylance - Generate docstring templates for classes or methods

Preview settings indicator - View experimental and preview settings in the Settings editor

Copilot extensibility - Showcasing Copilot extensibility in VS Code

If you'd like to read these release notes online, go to Updates on code.visualstudio.com. Insiders: Want
to try new features as soon as possible? You can download the nightly Insiders build and try the latest

updates as soon as they are available.

Copilot features might go through different early access stages, which are typically enabled and configured
through settings.

e Experimental - view the experimental features (@tag:experimental )

This setting controls a new feature that is actively being developed and may be unstable. It is subject to
change or removal.

* Preview - view the preview features ((@tag:preview)

This setting controls a new feature that is still under refinement yet ready to use. Feedback is welcome.

> - Get help with setting up a test framework for your workspace

If you'd like to read these release notes online, go to Updates on code visualstudio.com. Insiders: Want

to try new features as soon as possible? You can download the nightly Insiders build and try the latest

updates as soon as they are available.

itHub Copilo

Switch language models in chat

Previously, we announced that you can sign up for early access to OpenAl o1 models. Once you have access,

you will have a Copilot Chat model picker control in Copilot Chat in VS Code to choose which model version

to use for your chat conversations

/help What can you do?
jAsk Copilot
@9 9

Pick Model
IBECT)

GPT4o v

B>

k-2
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Chat in the Secondary Side Bar

o T o e

V-
GITHUB COPILOT: CHAT

(v-) monalisa

Write a set of unit test functions for the selected code

@) sitrub copilot

import unittest
import datetime

class TestParseExpenses(unittest.TestCase):
def test_parse_expenses_with_valid_input(self):
expenses_string = '2023-01-82 -34.01 USD\n2¢
expected_output = [(datetime.datetime(2023,
self.assertEqual(parse_expenses(expenses_str

a)

def test_parse_expenses_with_empty_input(self):
expenses_string = ''
expected_output = []
self.assertEqual(parse_expenses(expenses_stri

def test_parse_expenses_with_comments(self):
expenses_string = '# This is a comment\n202
expected_output = [(datetime.datetime (2023,
self.assertEqual(parse_expenses(expenses_str

if __name__ == '__main_

unittest.main()

The code assumes that the datetime module is imported. The test
cases cover different scenarios such as valid input, empty input, input
with comments, invalid date format, and invalid value format.

<, Analyze and debug

'*" | Jask a question or type /' for topics B

S U U

@ module.py X

import datetime

def parse_expenses (expenses_string):
“““parse the list of expenses and returr|
Ignore lines starting with #.
Parse the date using datetime.
Example expenses_string:
2023-01-02 -34.01 USD
2023-01-03 2.59 DKK
2023-01-03 -2.72 EUR

expenses = []

for line in expenses_string.splitlines(
if line.startswith("#"):

date, value, currency = line.sp.
expenses.append( (datetime.datetime.q
float (value),
currency))
return expenses

expenses_data = '''2023-01-82 -34.01 USD
2023-01-03 2.59 DKK
2023-01-03 -2.72 EUR'''

N

File Edit Selection View Go Run

EXPLORER

 SPRING-PETCLINIC-202411 [WSL: UBUN...

v srC
~ main
~ java/org/ springframewo...

~ model
J package-info.java

J Personjava

~ owner

Ownerjava
OwnerControllerjava
OwnerRepository.java
Petjava
PetControllerjava
PetType java
PetTypeFormatter java

PetValidator java

L e L

Visit java

Terminal

Help

&

>

,O spring-petclinic-202411 [WSL: Ubuntu-24.04]

All Commands | Cul +| Shift + P
Go to File | Cwl + P
Find in Files | Cwl +| Shift + F
gle Full Screen |F11

Show Settings | C +|.

Compiling spring-petclinic-202411/src/test/javaforg/springfr

v L} oo o
83 X

&
[

S

Ask Copilot
Copilot is powered by Al, so mistakes are possible. Review
output carefully before use.

As an internal user, additional telemetry is collected. If you
work on a project that contains customer content, you must
disable telemetry.

@ or type # to attach context
@ to chat with extensions

Type / to use commands

/help What can you do?

Ask Copilot

k@@@»

GPT 40 v b)

SPReady 8 0




Copilot Edits

[V RV Y L Y RV RV

Commonly Used
Text Editor
Workbench
Window
Features
Application
Security
Extensions
.ipynb Support
.NET Install Tool
Azure Repos
Copilot Next Edit Sug...

> CSS Language Features

Dev Containers
Emmet

Extension Pack for Java
Git

GitHub

GitHub Actions

GitHub Codespaces
GitHub Copilot

» GitHub Copilot Chat

Extensions
GitHub Copilot Chat

Preview

Github » Copilot » Chat - Code Generation: Use Instruction Files -
v/ Controls whether code instructions from |.github/copilot-instructions.md are added to

Copilot requests.

Note: Keep your instructions short and precise. Poor instructions can degrade Copilot's
quality and performance.

Github > Copilot » Chat > Edits: Enabled [Préview
v/ Whether to enable the Copilot Edits feature.

Preview

Experimental
GitHub Copilot for Az...
GitHub Copilot Works...
GitHub Enterprise Ser...
GitHub Pull Requests
GitHub Repositories

~radla

Github > Copilot » Chat > Review Selection: Enabled -

v/ Enables code review on current selection.

Github > Copilot > Chat > Review Selection: Instructions -

A set of instructions that will be added to Copilot requests that provide code review for the
current selection. Instructions can come from:

¢ afile in the workspace: [{ "file": “"fileName" }
® text in natural language: |{ "text": "Use underscore for field names.” }

Note: Keep your instructions short and precise. Poor instructions can degrade Copilot's
effectiveness.

Edit in settings.json
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File Edit

®o0A0

Selection

@wo

View Go

Run

Terminal

Help

£ Search

Ctrl
n File | Cud
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Copilot code reviews

@ SOURCE CONTROL
~ SOURCE CONTROL
/O Message (Ctri+Enterto co... <%
v Changes .
SOURCE CONTROL e 3
v SOURCECO... =| [ |v 15 U - s

Copilot Code Review - Uncommitted Changes

~ SOURCE... &° AU0 @) & o @@ o

@ (l) Modify shinyay - .

® Initial Commit shinyay

J Ownerjava M X D> v
src > main > java > org > springframework > samples > petclinic > owner > J Ownerjava > % Owner > € zipcode
ﬁ? public class Owner extends Person { > zip Aa 3b, ¥ 20f10 ~ = x
58 @Column(name = "telephone")
59 @NotBlank
60 @Pattern(regexp = "\\d{1@}", message = "Telephone must be a 18-digit number™)
61 private String telephone;
62
63 @Column(name = "-code“)
64 [J @NotBlank]]
Code Review Comment (1 of 1) ™ =) A

@ GitHub Copilot

The ‘zipcode' field should have a pattern validation to ensure it meets expected formats, such as a 5-digit or 9-digit ZIP code.

Suggested change:

+ @Pattern(regexp = "\\d{5}(-\\d{4})?", message = "Zipcode must be a 5-digit or 9-digit number™")

Apply Discard |v




Automatic chat participant detection

0 EEY

TF—ROERRERECTITOATVWETH ?

F vy FSINEDH

@azure
@docker <> Workspace (rerun without)
@githuh ¥ Used 40 references

@hubber-lookup

; v/ Collecting workspace information
@jissue-matcher-agent g P

AOERBER. LTO7 71 TITORATVWET,

@teamsagen
@teamsapp _
. @ Owner DEFIRIEIE. % OwnerController 735 2®

@terminal R

processCreationForm XY w FT{ThNTWET,
uscoce BRI % ler 252

[ =] »

@workspace Ask about your workspace el U PetController 2AD

processCreationfForm XY w FTiThNiTWLWET.

3. @ Visit DOFFREEIX. % VisitController 25 2ZM
processiewVisitForm XY v E TN TWLET,

@azure /changeTenant

@azure fcost

; - =B I x e A
J—H AR—AROI— KIZET 5T TR b EEH SN B, | Do =7 PHTERACCREY

= FIEMY 55 —> 3 2%, BT BISRRTTAMEED [ oy oo |
EHERRT Y E— FEL TN

» Used 2 references

GitHub Y AR a3y b, Issue. FILY DI R MR EIZDINT
FHEERT A HR—rE2 LT N5 1. Modify - shinyay

2. Initial Commit - shinyay




Control current editor context

&8

Ask Copilot

Copilot is powered by Al, so mistakes are possible. Review
output carefully before use.

As an internal user, additional telemetry is collected. If you
work on a project that contains customer content, you must
disable telemetry.

@J or type # to a
(@ to chat with e

Type / to use com

/help What can you do?

&S

Ask Copilot

Copilot is powered by Al, so mistakes are possible. Review
output carefully before use.

As an internal user, additional telemetry is collected. If you
work on a project that contains customer content, you must
disable telemetry.

ch context
nsions

ands

/help What can you do?

Ask Copilot

J PetEtinicApplicationjava Current file 'R
@ 0 ¢ GPT4o v [ v




Interactive workspace symbol links

0 shinyay

@workspace ManyToMany IZ¥ CTEDLSICENTWETH?

<> Workspace

> Used 46 references

v/ Collecting workspace infopm@tion

= ManyToMany

TS T3 0.
src/main/java/org/springframework/samples/petclinic/

7PAACEEENTVEY, COF/T—avid

t et iqyva
=] Vet b

52y @ Specialty |75 2OMOSHSOBEEERL O
EE Open to the Side Ctrl+Enter
LS Go to Definition

@ManyToM Go to Type Definitions

@JoinTab Go to Implementations

Go to References
private Sei<specidiLy> specldiiies;

COOI—FiE @ Vet 77N @ Specialty 77 AL ZFWNZED
BEf%EES,. vet specialties ¥ \WHEST—7ILE/LTHEE
TSN TVWBCEERLTVWET,

OG5 & EH

J \jakarta.persistence-api-3.1.0.jar\jakarta.persistence\ManyToMany.class X

102 *f

103  @Target({METHOD, FIELD})

184  @Retention(RUNTIME)

165  public @interface {

106

J Vetjava X

src 2 main 2 java » org ? springframey
0 !

44  @Entity
a5 @rable(name = “"vets™)
46  public class I@ extends Person {

a7 W

48 @ManyToMany (fetch = FetchType.EAGER)

49 @JoinTable(name = "vet specialties”, joinColumns = @JoinColumn(name
50 inverseJoinColumns = @JoinColumn{name = "specialty id"))

51 private Set<Specialty> specialties;

"vet_id"),

J Specialtyjava X

src > main > java > org > springframework > samples > petclinic > vet > J Specialtyjava > %8 Specialty

L1 !

28  @Entity

29  @Table(name = "specialties™)

30 public class extends NamedEntity {
31 %

32}




Fix using Copilot action in the Problem hover

LS ] - A = 1

This is a value-based class; programmers should treat instances that are equal as interchangeable and should not use
instances for synchronization, or unpredictable behavior may occur. For example, in a future release, synchronization
may fail.

APl Note:

Optional is primarily intended for use as a method retur
and where using null is likely to cause errors. A variable
should always point to an Optional instance.

Since:
1.8
View Problem (Alt+F8) Quick Fix... (Ctrl+.) | Fix using Copilot (Ctrl+I) \
éD tionallowner> findById({d ~ . ~

@ /fix The return type is incompatible with ‘@NonNull Optional <Owner>' returned from
CrudRepository<Owner,Integer=.findByld(Integer) (mismatching null constraints)
&8 > Used 1 reference

To fix the problem, you need to remove the @lonnull annotation from the (@ findByld method since the

te] Optional type already indicates the presence or absence of a value.

‘ﬁskicpilct W O GPT4o~ E’V‘

L - Discard U v~ )
Optional<Owner> findById(Integer id); O




Workspace indexing

=

= + D - x
0 shinyay

@workspace T —RDFFRIEEIRXE CTITHOTWETH?

<> Workspace

» Used 16 references

v/ Collecting workspace information
> GitHub Copilot BuildLocal Workspace Index

v/ Filtering to most relevant information

A\ still building the workspace index, response may be less
GitHub Copilot: Build Local Workspace Index / accurate.
Developer: GitHub Cﬂpﬁﬂt Chat Diagnostics

T — 2 DEFRFIE.
Developer: Log Working Copies

% OwnerController 222 ®

®] nrocessCreatinnFarm ¥ Y w B T4Thh TN Ed .

NOTIFICATIONS — 7 o this.ouners. save(owner);

== &l redirectAttributes.addFlashAttribute("me:

return "redirect:/owners/" + owner.getIdi

@ $(copilot) Indexing workspace: 110 of 113 files e ) )
h's
2 = s VALY PP L = IRV S P o e s E T A T o
! Source: GitHub Copilot Chat -
NOTIFICATIONS = o>
{/Ready & 0
| SRS I I - | — - - @ $(copilot) Indexing workspace: 116 of 117 files ~




Semantic search results (September Update) /
Sort by relevance in Semantic Search (Experimental)

SEARCH O==0H =& SEARCH OD=SR =@ . . _
Github - Copilot : Chat » Search: Semantic Text Results -
>  owner Aa ab, ) . . . . . . . . .
- > ‘ save Aa ab, ¥ \v/| Enables semantic search results in the search view. Disabling this setting requires reloading the
736 results in 38 files - Open in 26 resultsin 7 files - Openin window for the change to take effect.
editor editor
> R LICENSEtxt .' ‘ > B8 mvnw.cmd .
> ¥ mvnw X T . o
Owner.java src/main/fjava/... . I N
> B mvnw.cmd 1 ..new pets (pets that are not SaVe.. SEARCH O=0 =28
v oE ma\ren—wrapper.propertie---.' ~ J OwnerControllerjava src/... . bk
# regarding copyright -ship.... this.owners.-(owner}; 7 owner save Aa b, 4
v o J Owner.java src/main/java... . this.owners.-(owner}; . o . 4
...springframework.samples.petcli... v J PetControllerjava sec/mai... . 292 results in 24 files - Open in editor
..domain object representing an [ this.owners. S8U8 (ownen): (i) Results are from Copilot
@Table(name = "Bliets") this.owners. 58U (owner);

public class - extends Perso...

@JoinColumn(name = "-_id")
P | I RN g [ aguapry - _

v J visitControllerjava sr.. 1 (@)
this.owners.-(owner};

II

SEARCH

O

I
=

&

=

> | owner save

Aa ab, K

AUSEEEEEEEEEEENEEEENEEEW
[
n
[

YEEEEERgEEEEEEgEEEERER

No results found.iF{eview your settings for
contigured exclusions and check your gitignore
files - Open Settings - Learn More

~ Text Results
v oJ Owner.java:13-172 srcfmain,rjava,«"orgfs....

-..specific language governing _ and

...springframework.sam ples.petclinic.-

@JoinColumn({name = -]

-..null if none found for this -

...such Pet exists for this -
-..null if none found for this -
...such Pet exists for this -
-..null if none found for this -
...new pets (pets that are not - yet)
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Switch language models in chat

& v 050 = (@ - O X

&S

Ask Copilot

Copilot is powered by Al, so mistakes are possible. Review
output carefully before use.

As an internal user, additional telemetry is collected. if you
work on a project that contains customer content, you must
disable telemetry.

I or type # to attach context
@ to chat with extensions

Type [/ to use commands

Claude 3.5 Sonnet (Preview)
Gemini 1.5 Pro (Preview)

v GPT 40

/help What can you do? o01-mini (Preview)

Ask Copilot o1-preview (Preview)

@ @J *g' GPT 4o ~ E:,v

GPReady & [




Switch language models in chat (Sample 1/2)

= I ES + 9D - x

0 shinyay

@workspace COT7 T Ur— 3 v OBEICOWTELI T,

<> Workspace
> Used 50 references

v/ Collecting workspace informasen
ZOTF F)4r—< 3 ik, Spring Framework® 68 L THFEE 1z MSpring
PetClinic) ¥ > TNTF TV r—2a»Td, Ry bV ZwIDEBRY T L
ERBLTED. Ry FOFREE. <v b~ BE. SRERGC0EEETV
3R

FRERE

* Ry FOFAEEE FiIEEOMEREEM. RS HIRTEET
o Ry MEE: Ry FOBREEN. RE. HIRTEET,

» HMEER BEOERERTLET,

» BARIECEREIE: ~ v FOBMEREEN. RTLET.

BifiZg v o

s Spring Boot: 7 /U —2 3 v OR—ATL—ALT—7,
¢ Spring MVC: Web7 L) r—< 3 » OMEICER.

s Spring Data JPA: T— X 77t ABOMSEICER.

¢ Thymeleaf: f —N\—H 1 FF>FL—bI>T2,

* H2Database: 77 AL bDA U XEUT—RR—2,

* Junit BETF A T L—0LT—7,

* Mockito: £V o732 o FOERICER.

Oz s rER

* sre/mainfjava: 7 )5 =3 2 OAA YV —A0—F,

* srcftest/fjava: 7 A R J—F,

¢ src/main/resources: 7 75— a3 VOBET FIIUR T T L— k.
¢ build.gradle: GradleZJL FEE 7 71 Lo

¢ pomxmk MavenEJL FEREZ 71 )L,

s
A i
What features can we add next?
lAsk Copilot
@ b 4 GFT4o v [ B> v

B + D - X

0 shinyay

@workspace COF FUr—2a v OBBIZOVWTELITIIEEL,

4> Workspace

> Used 50 references

v/ Collecting workspace informd

Spring PetClinicD £

Spring PetClinicld. Spring Framework®###E% EEMICERHOH Y TILT
FVr—2a Ty,

Ees i

& Spring Boot 3.3.5&Z R—RICHMEINcWeb T T 5 -3
s BMRROBEATLEBELEERT SV r—3 Y
o Java 17U ETOEMEEYHR—F

EXAN-

o BLE(OwnenDEE
o Ry b (Pet)DETR

o BENVenOER

« BRILR(VisyDER

il 22wy

s 7L —L"7—%:Spring Boot 3.3.5
* 70 kI F:Thymeleaf + Bootstrap
¢ F=RAR=2:
o H2(F7 b, A~ XEDB)
o MysSQL(#A T3
o PostgreSQL (A 7 3)
e ENLEV=):
¢ Maven

o Gradle (KEH 7 3)

L= RS
What features should we implement next?

lﬁ«sk Copilot

@ 0 O IClaude 3.5 Sonnet (Preview) vI B v

B & + D - x

0 shinyay

@workspace COQTF V=3 OBBICDOVWTELITLEEL,

<> Workspace
> Used 50 references

v/ Collecting workspace inform
The Spring PetClinic application is a sample application built using the Spring
Framework. It demonstrates various Spring features in the context of a pet

clinic management system. Key features and technologies used are detailed
below. For more information, see the & READMEmd file.

Core Functionality:

* Pet Owner Management: Add, edit, and delete pet owner information.

* Pet Management: Add, edit, and delete pet information, including type
and birth date.

* Vet Management: View information about veterinarians.

* Visit Management: Add and view pet visit records.

Technical Stack:

* Spring Boot: Provides a simplified and convention-over-configuration
approach to building Spring applications. The main application class is
4 PetClinicApplication .
* Spring MVC: Used for building the web application and handling user
interactions. Controllers like % PetController , % OwnerController ,
‘4 VetController , and % VisitController manage different aspects of
the application.
* Spring Data JPA: Simplifies database access using repositories like
*o OwnerRepository .
* Thymeleaf: Server-side template engine for rendering the user interface.
* H2 Database (Default): An in-memory database for easy setup and
testing. Persistent database options like MySQL and PostgreSQL are also
supported.
» Caching: Uses Spring’s caching abstraction with a cache for vets define. ™

What features should we implement next?

lAsk Copilot

@ B 0 IGeminn.spm(Preview)vI B v




Switch language models in chat (Sample 2/2)

=G + 9 x

0 shinyay

@workspace COF 7V Tr—>a v OBBIZOVWTHELATIEST L,

<> Workspace
> Used 18 references

v Collecting workspace inform

COFTVr—a>0lE

COF T4 —< 33, Spring PetClinic # X— 2 ICHEINY > TFILT
F1) 4 —33 2T, Spring Framework D TEHEEZ ERHICE N HOHD
TYe Ry b2 Uy OOEBL AT LZERML. AT L S HMaEzRML
EH

FbEEE

» AVWETE ALEOBEHELTEMN. RE. HIRRTEXT. B
OunerRepository| %3 L TiTHhhE T,

v Ry MER Ay FOER (@S, SEAGY) 0BM. \E. HIFRLE
HETT,

« BERE BEOW#RERT - BEL &7, VetRepository BT —H77

EREEBYHLET,

BRREREE Xy FOBHERREEM - RRTIHENBDET,

*ywiaEl: % CacheConfiguration ICEBF vy aWEEITTVE

To

Hift2a vy

* 7 L—L5L"7—%:spring Boot
» EJLEFY—)L:Gradle. Maven
¢ F=AR=2:
o H2 (FZAIWb. AYAEYF—ER—2R)
© MySQL. PostgreSQL (7 32)
» F2FL— kI P Thymeleaf
e FAMITL—=LT—%:)Unit. Mockito. Testcontainers
s 25 FEE: Docker Compose ( © docker-composeyml ) -

BT HEE R T ETWL.

lAsk Copilot

=l + D x

0 shinyay

@workspace COF TV r—oa v OBBIZOVWTELATLEEL,

¢» Workspace

|. > Used 19 references |

v/ Collecting workspace inform!
COF T r—30d, Spring Framework%Z {8/ L THE S hizRwy b2
Vo IBBL AT LOY Y TNT IV r—3 0T, UTFICHEEZF D
E3:

EX

o FVWEEE SVEOMEEEN. RE. HIRTEIET, FEI3
OunerRepository & CEBHE £ XL,

o Ry MER Ry OER (S ERAY) EBELFY

O gEEE HEOEBERTLEYT. HA VetRepository %& :@ﬁ{ 7z
E

 BMERTE <y oTBEREEN - RTT ML B E T,
BRI

s JL—LT7—%:Spring BootE AL THED. T hU—HA2 M
% PetClinicApplication T,
¢ ENLEY=])L: Gradle MavenD@ A ICHIGLTWE T,
. F=AR=2:
o FZHIFH2 (A YAEYF—EA—2)
o #7732 MySQL. PostgreSQL ( e docker-composeyml| Z{EA
L CiEgheTae)

O o FleE:

o Y=RO=F: java IZFTVT—2a>DAI—RHHBDET,

e FAFI—F: java IKFAFI—EHHBDET. AXIE HETAE
# PetCliniclntegrationTests TITHNTWET,

s WETFAIL ~

o PFUA—wa3a~sFrT o = annlicatinn nranartiec

BHMGHEERITIETWL.

Ask Copilot




GPT-40 in Inline Chat

GPT40 v~ P>+

25 public class PetClinicRuntimeHints implements RuntimeHintsRegistrar {
COI—RRAZMELETH? b &
26
27 @override
28 public void registerHints(RuntimeHints hints, ClasslLoader classloader) {
29 hints.resources().registerPattern(include:"db/*"); // https://github.com/spring-projedt
30 hints.resources().registerPattern(include: "messages/*");
31 hints.resources().registerPattern(include: "META-INF/resources/webjars/*");
32 hints.resources().registerPattern(include: "mysql-default-cont");
EE hints.serialization().registerType(type:BaseEntity.class);

Claude 3.5 Sonnet (Preview)
Gemini 1.5 Pro (Preview)

v GPT 40

o1-mini (Preview)

ol-preview (Preview)




GPT-40 in Quick Chat

lelp 08
COI—FIMIZLEBLETH? @ B 9| cPraov Bv g X
= Settings J PetClinicRuntimeHintsjava Current file /8" Claude 3.5 Sonnet (Preview)
src » main 2 ja\.fa ? Uiy « spiinigualliewdi K« >alllpics ¢ PG ¢ of FELCHTILRUNIUNEris. g Gemini 1.5 Pro [Previerw]
17 package org.springframework.samples.petclinic; v GPT 40
18
19 import org.springframework.aot.hint.RuntimeHints; o1-mini (Preview)
20 import org.springframework.aot.hint.RuntimeHintsRegistrar; o1-preview (Preview)
21 import org.springframework.samples.petclinic.model.BaseEntity;
22 import org.springframework.samples.petclinic.model.Person;
23 import org.springframework.samples.petclinic.vet.Vet;
24
25 public class PetClinicRuntimeHints implements RuntimeHintsRegistrar {
26
27 @override
28 public void registerHints(RuntimeHints hints, ClassLoader classloader) {
29 hints.resources().registerPattern(include:“db/*"); // https://github.com/spring-projects/spring-boot/issues/32654

F = = .| [ " I*ﬂ\




File suggestions in chat

&8~ DDA - O X
B + O .- %

&8

Ask Copilot

Copilot is powered by Al, so mistakes are possible. Review
output carefully before use.

As an internal user, additional telemetry is collected. If you
work on a project that contains customer content, you must
disable telemetry.

U or type # to attach context
@ to chat with extensions

Type / to use commands

& responsive.scss
J VetRepositoryjava src/main/java/org/spri k/sam’ «es/petclini
J OwnerRepaositoryja... src/main/java/org/springframewor’ /samples/petcli..

src/main/scssfres .onsive.scss

J OrganizationRepository.... sre/main/java/org/springf smework/samples...
<> createOrUpdatePetForm.ht... src/main/resources’ iemplates/pets/create...
<> createOrUpdateOwnerForm....  sre/main/ress urces/templates/owners/c...
<> createOrUpdateVisitForm.h...  src/main/re ources/templates/pets/create...
i = messages_ru.properties  src/main/resg.rces/messages/messages_ru.pro...
Jt = maven—wrapper.properties .m.n/wrapper/maven-wrapper.properties
= gradle-wrapper.properties
ff = application-postgres.propertirs  src/main/resources/application-postgr...
ST wv-c-aaa
J PetCtinicApplicationjava Current file @

@b ¢ GPT4o~ P> v

radle/wrapper/gradle-wrapper.properties

K< responsive.scss
J VetRepository.java src/mainfjava/{
J OwnerRepository.ja... src/main/jay
J OrganizationRepository.... src/m3
<? createOrUpdatePetForm.ht... srq
<? createOrUpdateOwnerForm.... 4
<? createOrUpdateVisitForm.h...  sr{
/f = messages_ru.properties  src/mail

f maven-wrapper.properties

/ gradle-wrapper.properties
€

_| = application-postgres.properties

AN ufﬁ’-c@aErepc3||

g

1) R k1) Lo 7 Tdp B|#file:VetRepository.java

J PettlimcAppitcationyava Current file
@ o J

k4

GPT 40 ~

B -




Improved file links in chat responses

B E + D - x

A~ - * pomxml X

@ <rinyay » f LCENSEWt : SAE>YR 77

@workspace COTFOT TS FOMEICDWTHATIEIL, ’ Il d M L4 pom.xml
- . - m L1} - n m

o . __"lvﬂ\':_’_' mviw-cind J- M4 1 H?xml version="1.8" encoding="UTF-8 ?B

Workspace g - w "
P pom.xml sy * pomxml |MavenE )L FERFE 2 <project xmlns="http://maven.apache.org/POM/4.0.0" xmln

> Used 40 referen [ L g -

v catecting wor R k o ( pomxml .md : 012 x 7 k4 E <modelversion>4.0.0</modelversion>

ZoFOY Y M. Spring PetClinic7 U & — 3 >0V —Zd— F 5] . o SEﬂiﬂgS gradle

7 FTT. UFl. 70912 FOZBEFALY R LT 7 LOMEEY >
ipId>org.springframework.boot</groupId>
7 <artifactId>spring-boot-starter-parent</artifactId>»

8 <version»3.3.5</version>

1

* devcontainer : DevContainerf@E 7 7T ILEBL T LY kU,

s @ editorconfig : TF« XWET 71 o

. gitattributes : GitR&Z 7 JL.

s github : GitHub Actions® P =2 7O—BEZ P ILEFTTr L2 R,
. gitignore : Gt CER TR 77T ILERETE 771 )L,

s | gitpodyml : GitpodB®EZ 71 JLo

o gradle :Gradle@®¥ ¥ v aRREIPIILEBCTA LI Mo

2= | I's L= o L

o

« mvn :MavenDEREZ FTILEZUT L7 U, i - ’ . " — I
* vscode :Visual Studio CodeDRETF 7 LESLTFs LT M, - . L] [&] jﬂ\fﬂf ddavaV—A 11— }"' %ﬁtj"‘l’ L‘"? I
e build : EJLFEEWMESUTs L2 U,
* & buildgradle :GradleJL KB 7 7 JL. src/main/java/org/springframework/samples/petclinic/owner/OwnerController java
* & docker-composeyml : Docker Compose®E 7 7 JLo it . - — L %
e gradle : GradleZ v /N—REZ 7T ILEBLCT LY7o =TS i
* = gradlew , 58 gradlewbat : GradleZ w/S\—2Z 27Uk,
* k8s : KubernetessBEZ 7T ILEBLCFs L7 R,
g - i, —
o fl LUCENSEWxt : At Y2771l * huild : EJL I“EE%%;E EET‘{ L2k,
e« ¢ mvnw , B mvnwemd :MavenZwIS—Z 1) Fk, . -
» e p——— wpl————
e ¢ pomxml : MavenEJL FBRETZ 71 JLo w bulld.grﬂ 4 .
« @ READMEmd : 7003 1% FOREADMET 7 JLo e & docker-co Open to the Side Ctrl+Enter
® @ settings.gradle : Gradle®E 7 7 1 JLo
o st V—RAO—REACFCLIR, * gradle : Grad|e Reveal in Explorer View
o @main/ (PFUVTF—3vOAL YV —A 01— FEFEFs L2, _
= @ java/ :Java¥—RIA—FEFETFr L7 MU, J = gr W
= @l resources/ : JY—RTTPANEFULTAL T, C'DPY Path Shift+Alt+C
o [Est/: 7R FIA—FEBLFr LY b, * k8s : Kuberngt

et T e Copy Relative Path Ctrl+K Ctrl+Shift+C

® (el resources/ :TARUV—RIPAINEFTLTsLI R, * ﬂ LICENSET py
Zo7O2 Y Ha. Spring BootZ AL THEINTED. MavenE/idGradleZER . ’ mvnw , H .
LTEL S LUREEEERETLET, FOV1 Mok 77T —> a0y — Add File to Chat
A=K, FALI—F, BEZ 71N, BLCELRRIVTRHFERTVET, . ¢ pom.xml i _ e — . -
ﬂ"Onﬁ'?‘?rﬁ _ R N T [ e i T o )




Drag and drop files to add chat context

v java/org/ springframework/s...

) File Edit Selection View Go - « > £ spring-petclinic-202411 [WSL: Ubuntu-24.04] 8 v o0 &Ed - O X
@ EXPLORER e ok ), e X
' SPRING-PETCLINIC-202411... [, F5 O &
p VvV Src
v main

Vv vet

AR A e
J VetRepository.java @
J Vetsjava

v web Ask Copilot

J  PetClinicApplication.java

B %

p J PetClinicRuntimeHints.java 2 Copilot is powered by Al, so mistakes are possible. Review
=@ > resources output carefully before use.
> scss

As an internal user, additional telemetry is collected. If you
” test work on a project that contains customer content, you must
£ editorconfig disable telemetry.
© _gitattributes
» .gitignore [ ortype # to attach context

!I' .gitpod.yml
A build.gradle

& docker-compose.yml

@ to chat with extensions

Type / to use commands

= gradlew
£ gradlew.bat
f LICENgEtxt

¢ mvnw

Stdlt UEuugginyg o

Find in Files Ctrl + Shift + F

&°  © D @

&8 mvnw.cmd

¢ pom.xml
® README.md /fix the problems in my code
M settings.gradle Filterfe.g.text */t. Y | B = ~ X /tests add unit tests for my code
v @ build.gradle . /explain how the selected code works
@ > OUTLINE A
= (BOOT_VERSION_VALIDATION_CODE) SOOI FAIUCOVWTRIBAL T 2 &L
(@ (BOOT_VERSION_VALIDATION_CODE)
> JAVA PROJECTS R @ O 9 GPT4ov P v
{% v J OwnerRepository.java src/main/java/org/sprit
> MAVEN

A Tha 15nfDEOADEOAA Mln D6 Cnl 01

> WSL: Ubuntu-2404  $° main & ®0A24®1 W14 plava: Ready CPReady & Vv NES (3




Refreshed chat user experience

L&

&S

Ask Copilot

Copilot is powered by Al, so mistakes are possible. Review
output carefully before use.

As an internal user, additional telemetry is collected. If you
work on a project that contains customer content, you must
disable telemetry.

 ortype # to attach context

@ to chat with extensions

Type / to use commands

/fix the problems in my code

/tests add unit tests for my code

/explain how the selected code works

Ask Copilot

@0 ¢

+ O

[fix
ftes

fex|

@

@terminal /explain
@vscode fsearch
@workspace /explain
@workspace /fix
@workspace /ffixTestFailure
@workspace /new
@workspace /newMNotebook
@workspace /setupTests
@workspace /tests

/help

[clear

Install Chat Extensions...

@ o ¢

GPT 4o ~

B v




Semantic search results

SEARCH O==0H =& SEARCH DR =g
Github - Copilot : Chat » Search: Semantic Text Results -
> | owner Aa ab, ¥ . . . . . . . . .
- > ‘ save Aa ab, J* | Enables semantic search results in the search view. Disabling this setting requires reloading the
736 results in 38 files - Open in 26 resultsin 7 files - Openin window for the change to take effect.
editor editor
> R LICENSEtxt .' ‘ > E& mvnw.cmd .
> * mvnw x v J . -
Owner.java src/main/fjava/... . I _
> E& mvnw.cmd 1 ..new pets (pets that are not SaVe.. SEARCH Ol =60
v £ maven-wrapper.propertie... ~J OwnerControllerjava src/... @) bk
# regarding copyright BWREIship... this.owners. Sau8(owner): > owner save Aa ab, o

v J Owner.java src/main/java... .
...springframework.samples.petcli...
...domain object representing an .
@Table(name = -s]
public class - extends Perso...

@JoinColumn(name = "-_id")
P | I RN g [ aguapry - _

this.owners.-(owner};

~ J PetControllerjava src/mai... .
this.owners.-(owner};
this.owners.-(owner};

v J VisitControllerjava sr... 1 .

this.owners.-(owner};

II

SEARCH S
> | owner save Aa ab, _*‘

AUSEEEEEEEEEEENEEEENEEEW
[
n
[

YEEEEERgEEEEEEgEEEERER

No results fou nd.iF{eview your settings for
contigured exclusions and check your gitignore
files - Open Settings - Learn More

]

292 results in 24 files - Open in editor

(i) Results are from Copilot

~ Text Results
J Owner.java:13-172 srcfmain,rjava,«"orgfs....

-..specific language governing _ and

...springframework.sam ples.petclinic.-
@JoinColumn(name = -]
-..null if none found for this -
...such Pet exists for this -
-..null if none found for this -
...such Pet exists for this -
-..null if none found for this -

...new pets (pets that are not - yet)




Automated test setup (Experimental)

Github : Copilot > Chat » Setup Tests: Enabled _
v/ Enables the /setupTests intent and prompting in /tests generation.

A

@workspace /setupTests Set up tests in your project (Experimer

@ b ¢ GPTdo v B>~

EY
+
@
P

=
0 shinyay

@workspace /setupTests

<> Workspace

Given the structure of your workspace, it appears you are working
on a Java project with Spring Boot. For testing frameworks, |

recommend the following:

Pick a testing framework

Pick from these options, or use chat to tell me what you'd
prefer:

O & LE




Start debugging from Chat

(Preview)

Github > Copilot : Chat » Start Debugging: Enabled -

v/ Enables the | /startDebugging intent in panel chat. Generates or finds launch
config to match the query (if any), project structure, and more.

&S

Ask Copilot

[ or type # to attach context

@ to chat with extensions

Type / to use commands

/help What can you do?

I@vscode /startDebuggingbradle|

J' PetClinicApplicationjava:31 Current file /@

@ o ¢

GPT 40

B v

B8 E

0 shinyay

@vscode /startDebugging gradle

{} launch,json:1

«l VS Code

> Used 6 references

{
"configurations™: [
{

"type": "java",
"request™: “"launch”,
"name": “"Launch Gradle Program",
"mainClass”: "${input:mainClass}",
"projectName": "${input:projectName}",
“preLaunchTask™: "build"

}
I
"inputs”: [
{
"type": “"promptString”,
"id": "mainclass”,

"description”: "Enter the fully qualified main class name"

"type": “promptString”,
"id": “projectName",
"description”: "Enter the project name"

{
"tasks": [
{

"type": “"shell”,
“label”: “"build",
"command”: “./gradlew",
"args": [

"build"

]
}
1
}

Debugging can be started in the Debug View or by using the Start Debugging Command.

OGP E




Chat in Command Center (Preview)

é_

a8~ 00O -
Open Copilot Edits Ctrl+Shift+1

ort for Java(

Add File to Chat

Add Selection to Chat

S 1m) i
g4 B sEisi

Add File to Copilot Edits K

/ :
/ _
\
Add Selection to Copilot Edits \ \

Quick Chat Ctrl+Shift+Alt+L

Learn More

AvsaTesk
savoFesr L)




Custom instructions (Experimental)

GitHub Copilot Chat

Experimental

Github  Copilot > Chat - Code Generation: Instructions _

A set of instructions that will be added to Copilot requests that generate code.
Instructions can come from:

* a file in the workspace: '{ "file": "fileName™ }

* text in natural language: { "text”: “Use underscore for field names."

}

Note: Keep your instructions short and precise. Poor instructions can degrade
Copilot’'s quality and performance.

Edit in settings.json

Preview copilot-instructions.md X

13. [Recommended] Carefully check whether a k/v collection can store null value,

. - - - T LIV e LTTS L0

34
35 "file™: ".copilnt—instr‘uctiuns.md"l

36 ¥

33 N\ _:'fgithub. copilot.chat.codeGeneration.instructions

37 1,
38}

refer to the table below:
Collection Key Value Note
Null is not Null is not Thread-
Hashtable
allowed allowed safe
Null is not Null is not ment
ConcurrentHashMap AbstractMap 529
allowed allowed lock
Thread-
TreeMap AbstractMap
unsafe
Thread-
HashMap AbstractMap
unsafe

Counter example: Confused by HashMap, lots of people think null is allowed
in |[ConcurrentHashMap . Actually, NullPointerException will be thrown

when putting in null value.

14. [For Reference] Properly use sort and order of a collection to avoid negative

influence of unsorted and unordered one.

Note: Sorted means that its iteration follows specific sorting rule. Ordered
means the order of elements in each traverse is stable. e.g. ArrayList is
ordered and unsorted, HashMap is unordered and unsorted, TreeSet is

ordered and sorted.

Q)



Custom instructions (Experimental)

LB

0 shinyay

COZFANELE2A—-LIA LTS W,

B E

0 shinyay

COZFAIIELE2A—-LOAYFLTIEEL,

J OwnerControllerjava:49-116 J OwnerControllerjava:49-116

& GitHub Copilot

& GitHub Copilot
| ~ Used 1 reference |

v Used 2 references
d, OwnerControllerjava:49-116 src/main/java/org/springframework/samples/petclinic/owner

¥ coding-guideline.md

J OwnerController.java:49-116 src/main/java/org/springframework/samples/petclinic/owner
LTk, = OwnerControllerjava 2 7O LEa2— XX FTT, ! ’ S mee

axXvk LLFiE. =@ OwnerControllerjava 2 7 LD LE2— A FTT,
1. EBO®E: =_— = p o N
-~ — T E' )
o @ VIEWS_OWNER_CREATE_OR_UPDATE_FORM | Y L CGEIICHRTOA TV ETH. hoEHbERICES /{Eﬁgx??t{jg ?jJTm%gnfuitcEUm%ﬁJT?c N
SRTLBIERTZ L BLTL LS private static final String VIEWS OWNER CREATE_OR _UPDATE_FORM = "owners/createOrUpdateOwner|
2. thiFtE DA ivate final Ownerr it H
o (unerREpositery ORIFIEIAIRIVR FS /R EBLTITPNTEN . BUREHTT, SRS R R s
3LF=RNA T T _ . L e
= B HRTFIES TWXEYT, BLEFTTT.
o @ setallowedFields XV v KT (i 74— L REEIMICLTVAOK. €27« LOBLUNETT, df S me e i A Ad I R S S
) public OwnerController(OwnerRepository clinicService) {
4. PSSR ) this.owners = clinicservice;
o @ findOwner AYw BT @ ownerld DEDODSHRVEEIC TllegalArgumentException # AO0—LTWET
By hRE LB ESET S L L OERICED 7. w
5. 7 #—LOHHAL: ‘ N \ o
o @ initCreationForm XYy KIFILLA —F M7 # —LEBRT BRDOXY v KT, BIICHELTOE /1 EBOA—F—DROMIRE
T return addPaginationModel(page, model, ownersResults);
6. 7 # —LOINIE: ¥
]

= processCreationForm XY w R TN F—2 3 ¥ I 5—HHELICBSONESBYICTHOhTULET
7. 8R 7 # —LOWAA1L:

b &7
o @ initFindForm XY w FidA —F+—R@EI7+—LERRTES/LHOXAY v FT. BHICEELTVWET,
8. BER7 A —LOWLE

1. @ERA: FH. AV v R ZHOSGERUBYICTFSATVET,
o @ processFindForm XY w K TREERI G VESPREOBERN S 355 0NEBABTICTONTVET

2 EREFEEA: OV R LS ORTHREREADTONTED. RVEFTT.

3.NUF=2ay @gvalid 7/ 7—2a>EFALT. 74—LAAONUTF—2a >y ThbhTVET.
s 4 TS5=NYFUG NI F=2a oI Z—RICBUIC IS —AvE—J2R8ELTWET,
1. SR D E: 5. MR—TUR— g RA—TR— 3P R-FLTED, ABT—XONBICHELTVE T,
o @ findOwner X% w KT IllegalArgumentException OXHDICHA X LN EZFERTAH I EBELTE 6. AN LER: @ findOwner XY w KT, A—F—HBoh5hVESICETICANEZO—-LTVWET,
T
2. O miam:

S80I, I—FEBOBELTATED. HRREPEHI2—VEICERTh TV ET.
O S LHE

o BEEABEPIS—FICOJEEBMTaE. TNyIPEBERERO STy a—Fr Y IBEBICEDE T,
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Build and deploy with the tools you love in Copilot Chat

GitHub Copilot Z#:58 L API. FF*a A b, HA4 FEHEAT-
]

IR

& Ask Copilot

S

Ask Copilot




Explore Extensions

.l.*

Bt

od Visual Studio | Marketplace
O Corilot Extensions . Preview) Give feedback Visual Studio RS b ayio
otend Coplo capbitiesng v (AR RSN} arketplace
Filter: All ~ By: All creators ~ hat-participant
3 opaels |
325" Relevance ~
3 % . Docker for GitHub Copilot Copilot PerplexityAl & Copilot
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GitHub Copilot for Azure (Preview)

o VisualStudio | Marketplace

Introducing GitHub Copilot for Azure
(preview)

November 15, 2024 by Chris Harris, Product Manager

Visual Studio Code > Azure > GitHub Copilot for Azure

GitHub Copilot for Azure
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I'm thrilled to introduce the preview of GitHub Copilot for Azure - a new tool that integrates effortlessly with Microsoft i+ microsoft.com 44418 installs | S e d H ok (6) | Free
GitHub Copilot Chat in VS Code. Imagine it as your personal guide for navigating the Azure cloud. No more GitHub Copilot for Azure s the @azure extension. It's designed to help streamline the process of
toggling between your IDE and the Azure portal to manage infrastructure or look up commands and developing for Azure. You can ask @azure questions about Azure services or get help with tasks

arguments. Now, you can concentrate on your core task - coding. Whether you're setting up services or related to Azure and developing for Azure, all from within Visual Studio Code.

deploying applications, simply prompt (@azure in the Chat view and manage everything directly within your
editor. Trouble Installing? 2
You can get started right now by installing GitHub Copilot for Azure from the Visual Studio Marketplace!
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