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About speaker

u Huawei, Russian Research Institute, Principal Expert, Leader of Software Analysis Team -

develops code analysis tools, IDE plugins for static analysis, tooling for DevCloud.

B  ex. Technical leader of JetBrains Rider IDE for .NET, the most fast-growing JetBrains product.

Designed a desktop and cloud IDEs architecture.

m  Speaker of several conferences: Topics are related to IDE design, concurrency, multithreading,

optimizations
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What is IDE?

= IDE
B  Integrated — integrates other tools separated before; each year more tools are inside
B  Development — initially IDEs were used for only for code, but now it's much more

B Environment — not only editor but bunch of tool windows interconnected with each other

IDE is a main tool for contemporary developer; single access point for code navigation, reading and
writing, project building, running, testing, debugging, profiling, versioning and all other activities developer
may need
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IDE of 1% generation: 1970s-1990s

File Edit Search BRun Debug Tools Options Window Help
®  Examples [n] 1=[1]1=5
program imd:
®  Turbo Pascal begin Make F3
writeln(’ HELLO ttt? °) ;ISR
= Turbo C/C++ end.

Destination Memory

: Primary file...
u
Borland Delphi Uleasior gl flle

Information...

B Integrate together
®  Editor
B Compiler

u Runner

B Debugger ¥ 4:5
F1 Help | Compile source file
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B Examples
B IntellijIDEA

®  Eclipse

B Features
B Completion
B Error highlighting
®  Refactoring

B Quickfix

IDE 2.0 features are based on
deep code understanding -
language services

IDE of 2" generation : 2000s

ONONO) B intellij-community [~/intellij-community] - .../platform/core-api/src/com/intellij/lang/folding/LanguageFolding.java [intellij.platform.core]

intellij-community

Project ~

platform core-api

-

v core-api [intellij.platform.core]
v src

v

4 VVVVYYVYYVYY

com.intellij

v

codelnsight
concurrency
core
diagnostic
formatting
ide
injected.editor
lang
folding
CompositeFoldingBuilder
CustomFoldingBuilder
CustomFoldingProvider
FoldingBuilder
FoldingBuilderEx
FoldingDescriptor
LanguageFolding
injection
ASTNode
CodeDocumentationAwareCo
CodeDocumentationAwareCo
Commenter
CompositeLanguage
CustomUncommenter
DependentLanguage
FCTSBackedLighterAST
FileASTNode
InjectableLanguage
ITokenTypeRemapper
Language

src com

intellij lang folding LanguageFolding

LanguageFolding.java

@NotNull
@Override

Iy

List<FoldingBuilder> allForLanguage(@NotNull Language

(Language 1 = = = l.getBaselLanguage()) {

List<FoldingBuilder>
(! .isEmpty()) {

= forKey(1)

Collections.emptyList()

@NotNull

FoldingDescriptor[] buildFoldingDescriptors(@Nullable FoldingBuilder

(!DumbService. isDumbAware(
FoldingDescriptor.

) && DumbService.getInstance(

FoldingBuilderEx) {
((FoldingBuilderEx) ) .buildFoldRegions(

ASTNode = .getNode()
== [ == ) {

FoldingDescriptor.

builder.buildFoldRegions (ASTNode node, Document document)
| FoldingDescriptor.EMPTY
Dot, space and some other keys will also close this lookup and be inserted into editor

.getProject()).isDu

FoldingDescriptor[]
FoldingDescriptor([]

7812 LF < UTF-8 <
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IDE 2.5: 2010s

Lightweight IDEs — separate editor
and language server
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im Sames [§]) Microsoft

InvalidMoveException.cs ClearBoard(gameBoard) ;

anthc@microsoft.c
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TicTacToe.csproj { . & Dependencies
Billing Plan @

ClearBoard(gameBoard) New Codespace P

Emacs nitTest Console.Write("Decid BillingPlan-1 i ¢ InvalidMove

Console.ReadLine(); pame) €* Program.cs
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moveCount eshoponweb .
Codespaces L
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u Ime { &g My Quick Cod Git repository (optional) @

moveCount++;
currentPlay https://github.com/dotnet-architecture/eShop
PrintBoard(gameBo
Console.Write("P1 o
strMove = Console
Instance type

try
{ Premium (Windows): 8 cores, 16 GB RAM

m Conver

L Visual Studio Code j e

30 minutes

®m  LSP - Language server
p rOtO CO I -~ @ Noissues found

Show output from: Package Manager

B Browser/Desktop -
Visual Studio Codespaces

B Collaborative editing — e s
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Current state of the art: Cloud IDE

Team collaboration tools

Github (+ Codespaces)
Gitlab

JetBrains Space

Cloud IDE

AWS Cloud 9
Eclipse Theia

)

Codespaces Pull requests Issues Marketplace Explore

Lmrdoob / three.js

<> Code

5) v

Branch: master ~ New pull request

This branch is even with mrdoob:dev.

Create new file

& munrocket Merge pull request mrdoob#19147 from munrocket/ci ==

Edit

Upload file Find file Open codespace

11 Pull request [*) Compare
Latest commit eb86390 14 hours ago
yesterday

4 days ago

yesterday

3 days ago

15 hours ago

4 months ago

2 days ago

14 hours ago

11 days ago

11 months ago
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Hybrid: Cloud + IDE 2.0

JetBrains CodeWithMe

User send link for
collaborator to join

Collaborator open link,
downloads IntellijClient
and start working on same
project

B Possible integration with DevCloud

Button (Open codespace) in
DevCloud that creates cloud
virtual machine

Intellij Server is started on this
VM

Everyone who have link can
connect (multiple users)

Full power of JetBrains IDE is
available in Cloud

nameListing - nameListGradleExample.java [nameListing.main]

B H S Nl2ov BB nameListGradleExample v p & U v
O Git « Code with Me Access Enabled F
namelListing = src = main = T Copy Invitation Link
T e -
,8, ] & nameListGradleExar > ] Join Another IDE as Participant
S = 18 Turn Off Access and Disconnect All
e . A
: » | public class pame J« Force Others to Follow You 13 v
= public static L cgjlact Host and Client logs
public static S ) o
Participants
w -
E > public static v H Helen's session (You) - Host
(9} . .
S int input; JJEIELD > Jump To
N boolean processInput = true; »] Follow
N -
. addDefaultUsers(); &2 Full sync mode
print(); ;{ .
Kick user
" while (processInput) { =
13-_’ printMenu();
».4:Run & Profiler © 6: Problems M 9: Git Terminal = TODO % Event Log
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Hybrid: Cloud + IDE 2.0

JetBrains CodeWithMe

User send link for
collaborator to join

Collaborator open link,
downloads IntellijClient
and start working on same
project

B Possible integration with DevCloud

Button (Open codespace) in
DevCloud that creates cloud
virtual machine

Intellij Server is started on this
VM

Everyone who have link can
connect (multiple users)

Full power of JetBrains IDE is
available in Cloud

DevCloud

User

\

VirtualMachine

CloneOfRep
IntellijServer
ThinClient
ThinClient
Share Link Y
> User
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What is IDE of 3™ generation ?

®  What is 5" generation jet fighter?
®  All aspect stealth — even when armed (LPIR)
®  High maneuverability
®  Advanced avionics

B Multirole capabilities

®  Highly integrated computer systems capable of networking
with other elements within battlespace




What is IDE 3.0 ?

®  Distribution: Separated client(s) and server(s) — each agent can work either locally / in intranet /
or in cloud

m  Safety - Can continue local work without internet connection — almost all necessary info is
downloaded lazily to local machine as Git version control system does.

®  |somophic experience — where code is running, building, debugging

m  Zero setup time — between button click and start working

B Team collaboration tools integrated - Tracker, Code review, Code history browsing

B Easy adoption to different clouds

B Responsive, low latency editor that works on any device: Desktop/Browser/Tablet/Phone

m  Open protocol for 3" party developers to write extensions easily — LSP should be supported by
default but must be enhanced in future

B Code quality - using of long-running linters, static analysis, deep code analysis, code metrics

B ML adoption — every heuristics can be improved by ML
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