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. Remote Development?
2. Who employs it?

3. How does it work?

4. How did we implement it?




> QOECLIPSE
Remote Development % CON

INn a few words...

Secure connection between host and remote

. Edit and run code on a remote machine/VM
===

Full IDE support as if everything was local
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Remote Development
Feature Set

] File Edit Selection View Go --- L theia [SSH: vladarama-theia-qwye44p4pr.ssh.ws-eu104.gitped.io] L &[0 08 — a

EXPLORER e PROBLEMS JEBUG COMSOLE OUTPUT TERMIMNAL PORTS r EXPOSED PORTS COMMEMNTS —|— WomEn

“ OPEN EDITORS 2023-09-25T13:12:15.082Z root WARN 'php' language is remapped from 'source.php' t [>] Gitpod Task 1: bash
|-|___,j ) welcome =R # bash theia
_ 2023-09-25T13:12:15.082Z root WARN a registered grammar configuration for 'php' 1
urLis packages, Corey sro/ Common anguage is overridden
backend-application.ts packages/co... 2023-89-25T13:12:15.1117 root WARN Linked preference "" not found.
) 2023-09-25T13:12:15.1117 root WARN Linked preference "" not found.
» THEIA [SSH: VLADARAMA-THEIA-QWYE44PAP... 5933 gg_75713:12:15.1117 root WARN Linked preference "#" not found.
v node 2023-89-25T13:12:31.51U7 root INFO Replace loading indicator with ready workbench
N UI (animation): 2U978.0 ms [Finished 30.878 s after frontend start]

[ ]
> env-variables 2823-89-25T13:12:31.515Z root INFO Frontend application start: 26986.8 ms [Finish l 'bu ntu Ter' ' " nOI
ed 718.265 s after backend start]

» hosting
. 2023-89-25T13:12:31.523Z root INFO Changed application state from 'initialized_la

yout' to 'ready'.
> messaging 2023-09-25T13:12:34.605Z root INFO [hosted-plugin: 6324] PLUGIN_HOST(6324): Plugi
nManagerExtImpl/loadPlugin(/workspace/theia/plugins/ms-vscode. js—debug/extension/
. src/extension. js)
> request 2023-09-25T13:12:34.83UZ root INFO [hosted-plugin: 632U] Debug configuration prov

application-server.ts ider has been registered: pwa-chrome, trigger: 1
2023-99-25T13:12:34.83UZ root INFO [hosted-plugin: 6324] Debug configuration prowv
. o e ider has been registered: chrome, trigger: 1

backend-application-config-provid...  Debug configuration provider has been registered: pwa-msedge, trigger: 1
In OWS In OW backend-application-module.ts Debug configuration provider has been registered: msedge, trigger: 1
backend-application.ts Debug configuration provider has been registered: pwa—extensionHost, trigger: 1
ackend-application.ts Debug configuration provider has been registered: extensionHost, trigger: 1

1S clispec.ts Debug configuration provider has been registered: pwa-node, trigger: 1
2023-09-25T13:12:34.83UZ root INFO [hosted-plugin: 632U] Debug configuration prowv
ider has been registered: node, trigger: 1
Debug configuration provider has been registered: node—terminal, trigger: 1
console-logger-server.ts 2023-89-25T13:12:34.835Z root INFO [hosted-plugin: 632U4] Debug configuration prowv
ider has been registered: pwa-chrome, trigger: 1
_ _ 2023-09-25T13:12:34.835Z root INFO [hosted-plugin: 632U] Debug configuration prowv

dynamic-require.ts ider has been registered: pwa-msedge, trigger: 1
IS environment-utils.spects Debug configuration provider has been registered: pwa-node, trigger: 1
2023-09-25T13:12:34.835Z root INFO [hosted-plugin: 632U4] Debug configuration prowv
ider has been registered: pwa-node, trigger: 2
1S file-un.spec.is 2023-09-25T13:12:34.8417 root INFO [hosted-plugin: 6324] calling activation funct
ion on JavaScript Debugger
2023-89-25T13:15:18.395Z root WARN Widget was activated, but did not accept focus

after 2000ms: getting.started.widget

. ' -5
2 OUTLINE gitpod (icon—contributions) $§ "C
> TIMELINE gitpod (icon-contributions) § ||

3% SSH: viadarama-theia-gwyeddpdpirsshaws-...  I° icon-contributions <& @ 0MA0 W7 &£ Launch Browser Backend (theia) 4" Share I Pull Request #12912 UTF-8 LF {} TypeScript 3

Terminals

> 118n

» performance

s backend-application-config-provid...

clits

15 console-logger-serverspec.ts

debug.ts

emvironment-utils.ts

file-urits

filesystem-locking.ts
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) File Edit Selection View Go --- £ theia [SSH: viadarama-theia-qwyed4pdpIr.ssh.ws-eu104.gitpod.io]

EXPLORER ) Welcome uri.ts X

~ OPEN EDITORS na 2 core » src 2> common 2>

[‘_Elj ) Welcome et allLocations():

. ) ,, locations =
X urits packages/core/src/common

location: URI =
while (!location.path.isRoot && location.path.hasDir) {
path.ts locations.push(location);

“ THEIA [SSH: VLADARAMA-THEIA-QWYE44P4P...

paths.ts location = location.parent;
prioritizeable.ts n ) ._path: Path | undefin X & _path

progress-service-protocol.ts ed alllLocations
authority

codeUri
fragment
promise-util.ts jet parent(): URI { ¢ hasSameOrigin
quick-pick-service.ts if (this.path.isRoot) { @ isEqual
S reference.spec.ts return 1S ; 0 isEqualOrParent
reference.ts } @ normalizePath
return this.withPath(thi @ parent
path
query
) relative
selection-service.ts PROBLEM: DEBUG CONSOLE LR TERMINAL 5 resolve
selection.ts workspace/tl (icon-contributions) $ (] Gitpod Task 1: node
severity.ts g bash theia
stream.ts

progress-service.ts

S promise-util.spec.ts

resource.ts
selection-command-handler.ts

S selection-service.spec.ts

strings.ts
telemetry.ts
ternary-search-tree.ts
theme.ts

S types.spec.ts
types.ts

S uri-command-handler.spec.ts

uri-command-handler.ts
whe > OUTLINE

7> TIMELINE
> SSH: viadarama-theia-qwyed4pdpirsshws-.. [ icon-contributions <& ®0A0 W4 & Share §7 Pull Request #12912 Ln 69, Col 33 Spaces:4 UTF-8 LF {} TypeScript

Language Support
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Feature Set

] File Edit Selection View Go - O theia [SSH: vladarama-theia-qwye44p4pr.ssh.ws-eul104.gitped.io]

RUN AND DE.. | [> Launch Br¢w 587 -+ uri.ts backend-application.ts *

~ VARIABLES : 5 # src ? node > backend-application.ts ckendApplication >

~ Local: start . ) . - =
nc start(port?: number, hostname?: string): Promise<http.Server | https.Serv

hostname ??= this.cliParams.hostname;
ort ??= this.cliParams.port;
]

if (this.cliParams.dnsDefaultResultOrder !== 'nodeDefault') {
dns.setDefaultResultOrder(this.cliParams.dnsDefaultResultOrder);

» Closure (..f..fpackages/coreflib/node/backend-:

£ » Closure _
st deferred =

Sl let server: http.Server

» WATCH
b Dif (this.cliParams.ssl) {

if (this.
throw n

if (this.cliParams.certkey === undefined) {
~ CALL STACK throw new Error('Missing
~ I°I Launch Brow... PAUSED OM BREAKPOINT
start packages/core/src/node/ba...

start et key: Buffer;

let cert: Buffer;
try {

khey = await fs.readFile(this.cliParams.certkey as string);
} catch (err) {

module.exports

» LOADED SCRIPTS
~ BREAKPOINTS
B Caught Exceptions
M Uncaught Exceptions
# backend-applicationts p.# X 260 >
¢ §SH: vladarama-theia-qwyeddpdpirsshws-... §® icon-contributions <& @ 0A0 "5 & Launch Browser Backend (theia) #” Share [ Pull Request #12912 UTF-8 LF {} TypeScript L2

Debugging
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] File Edit Selection View Go : vladarama-theia-qwyed4p4pir.sshaws-eu104.gitpod.io]
EXPLORER ROBLEMS JEBUG COMSO OUTPUT AIA PORTS | F

“ OPEN EDITORS Forwarded Address Running Process Origin

rl__-,j ] Welcome

Url.tE pacdkages/core/srcfcommon

backend-application.ts packages/co...
~ THEIA [SSH: VLADARAMA-T... [3 B U &

~ node
# env-variables
> hosting

» 118n

2 messaging

» performance
» request

application-server.ts

5 backend-application-config-provid...

backend-application-config-pn
backend-application-module.ts
backend-application.ts

5 clispects
clits

S console-logger-server.spec.ts
console-logger-server.is
debug ts
dynamic-require.ts

5 environment-utils.spec.ts
environment-utils.ts

$ file-un.spec.ts
file-un.ts

filesystem-locking.ts

> OUTLINE
> TIMELINE

3000 localhost:3000

5900

6080

localhost:5900
localhost:6080
localhost:6821
localhost:933
localhost:

localhost:53169

fhome/gitpod/.nvm/versions/node/v18.17.0/b...
Jusr/bin/Xtigervnc :0 -localhosi=1 -deskiop vl...
fhome/gitpod/ pyenv/versions/3.11.4/bin/pyt...

fhome/gitpod/.mvm/versions/node/w18.17.0/b...

fhome/gitpod/.nvm/versions/node/v18.17.0/b...

User Forwarded
User Forwarded
User Forwarded
User Forwarded
User Forwarded
User Forwarded

User Forwarded

Your application running on port 3000 is available. See a

% §5H: viadarama-theia-qwyed44pdp1r.sshws-... I# icon-contributions <+ ®O0A0 %7 & Launch Browser Backend (theia) #” Share 17 Pull Request #12912

Port Forwarding

Open in Browser

UTF-8 LF

Preview in Editor

{} TypeScript

c




Who Offers Support?
Selected Tools

) File Edit Selection View Go

RUM ANDDE.. [» Launch Brew

~ VARIABLES
~ Local: start

» Qlosure (./../packages/core/lib/node/backend-;
» Oosure

» Global

~ WATCH

~ CALL STACK
~ I Launch Bro PAUSED OM BREAKPOINT
start packages/core/src/node/ba...

start

module.exports

» LOADED SCRIPTS
v BREAKPOINTS
W Caught Ex

5H: vladarama-theia-qwyeddpdplr.s eul04.gitpod.io]
backend-applicationts X
plicatio
hostname 77= .cliParams.hostname;
port ?7= .cliPara

if ( .cliParams .dnsDefaultResultOrder !==
dns. setDefaultResultOrder( .cliPar
deferrec
Server:

Dif ( .cliParams.ssl) {

Error('M
key: Buffer;
cert: Buff

key = await fs.readFile(
ch (err) {

; .dnsDefaultResultOrder);

[
E ¢ »

Open Editors

lapce
.devcontainer
.git

.github
defaults
docs

extra

icons
lapce—core
lapce—data
lapce—proxy
lapce-rpc
lapce-ui

target

>
-
|
-
|
>
-
>
-
|
-
-
>
0

.gitignore

rustfmt.toml

CONTRIBUTING.md

O

Cargo.lock

Cargo.toml
LICENSE
Makefile
README.md

0D O

0O lapce.spec

~/.d/lapce

lapce [SSH: marten] ~

Command Palette
Enable Modal Editing

Go to File

Cmd + P

Welcome to fish, the friendly interactive shell
Type help for instructions on how to use fish

pj in marten in ~/.dev/lapce on Y master [{] is @ v0.1.3 via

o |

vulp_example

t v

v g vulp_example

’0
%< CON

vulp_example - simple.kt [vulp_example.main]

\ECLIPSE

B Uncaught B> 5
+ backend-applicationts p. & X (260 )

3¢ S5H: vladarama-theia-quwyeddpdpirsshws-.. §° icon-contributions < @ O0A0 %5 &£ launch Browser Backend (theia) % Share I Pull Request #12912 UTF-8 LF {} TypeScript (2 ®0 A0

apce (Pre-alpha) JetBrains Gateway
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Coming Soon...

File Sample Menu Edit Selection View Go Run Terminal Help theia - Theia Electron Example

@ EXPLORER

» OPEN EDITORS
~ THEIA
» 3 .browser_modules
> B3 .github
» B3 theia
> B3 wvscode
> B3 configs
» B3 dev-packages
» B3 doc
» B3 examples
> 3 logo
> B9 node_modules
> B3 packages
> B plugins
» B3 sample-plugins

.editorconfig

@ _eslintrc js
.gitignore
.gitpod.dockerfile
.gitpod.yml
-npmignore £\ Problems Terminal 0 x
. _ gitpod (icon-contributions) $ whoami
CHANGELOG.md S itpod - -
CODE_OF_CONDUCT.md gitpod (icon-contributions) $ D
CONTRIBUTING.md

g dependency-check-baseline json
devfile.yaml
lerna json
LICENSE-EPL
LICENSE-GPL-2 0-ONLY-CLASSP
NOTICE.md
package_ json
README.md
SECURITY.md
tsconfig.json
tsfmt_json

yam_lock

% SSH: vladarama-theia-qwyeddpdpirss.. @0MA0

& EVERY THEIA APPLICATION =




Remote Development Architecture

Classical IDE Design

Local OS

IDE Application

Ul Feature

Workspace Feature

Local Resources

Eource Codej

Terminal Processes

Running Application

Debugger
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VSCode Remote Design

Local OS Remote Machine / VM Remote Resources
VS Code VS Code Server ESource Codej
: . Terminal Processes
Ul Extension SSH Tunnel Workspace Extension

Running Application

Ul Extension Workspace Extension

Debugger
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Lapce Remote Design

Local OS Remote Machine [ VM Remote Resources
ESource Codej
Lapce Ul Lapce Proxy
: : Terminal Processes
Ul Extension SSH Tunnel Workspace Extension

Running Application

Ul Extension Workspace Extension

Debugger
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Lapce Local Design

Local OS Local Resources

ESource Codej
Lapce Ul Lapce Proxy
Terminal Processes

Ul Extension Workspace Extension

Running Application

Ul Extension Workspace Extension

Debugger




: P OECLIPSE
Remote Development Architecture %< CON

Abstract Remote Design

Local OS Remote Machine [ VM Remote Resources

Source Codej
IDE Frontend IDE Backend E

Terminal Processes

Ul Feature Tunnel Workspace Feature

Running Application

Ul Feature Workspace Feature

Debugger




Remote Development Implementation %
Thela Local Design

Local OS

Electron Application

Electron Main

Theia Frontend

Ul Feature

Ul Feature

IDE Backend

Workspace Feature

Workspace Feature

Local Resources

ESource Codej

Terminal Processes

Running Application

Debugger

"ECLIPSE
CON
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Theia Remote Design X

Local OS Remote Machine [ VM

. Remote Resources
Electron Application

Theia Frontend IDE Backend Eource Codej
Terminal Processes
Electron Main Ul Feature Workspace Feature
Tunnel Running Application
Ul Feature Workspace Feature

Debugger
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Theia Remote Design 4

Local OS Remote Machine [ VM

L Remote Resources
Electron Application

Theia Frontend IDE Backend Copy ESource COdej
Terminal Processes
Electron Main Ul Feature Workspace Feature
SSH Tunnel Running Application
Ul Feature Workspace Feature
Debugger

IDE Backend

IDE Proxy




% CECLIPSE

Remote Development Implementation CON
Theia Remote Design 4
Local OS Service Connections
Electron Application | IDE Backend Proxy Server
Local Service
Electron Main Theia Frontend Connections IDE Proxy Open: 5000
SSH SSH Port
“SSH Tunnel” + Forwarding
SFTP 5000 - 6000
Remote Machine [ VM
IDE Backend C
ESource Codej ackend Lopy SSH Server
Open Port: 6000 CDN

Terminal Processes

Workspace Extension

Debugger
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Future Roadmap

1. Download from CDNSs — Near Future

2. Remote Port Forwarding

3. WSL Support — Uncertain

4. Dev Container Support




Questions?
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