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Working with Remote Systems
In a few words...

« IDE is on the local system

« All other resources are on the remote
Source Code

e Source Code

Local IDE = Compilers + Compilers/Runtimes/Debuggers
| o
i DrOCEsSEs « Terminal Processes
| « Application Servers
Local | Remote PP




Working with Remote Systems
Use Cases

Proprietary compiler with no

R physical access to the office
Amazon

EC2

Lightweight local system with
rented heavy server platform
Remote Pair
Programming Session

_— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_—
f
_— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _—
_— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_—
_— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _—

Remote Development Collaborative Development




Remote Development

Working on a remote machine



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' ' "nal
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




Remote Development
Feature Set

) 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




Remote Development
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




Remote Development
Feature Set

] File Edit Selection View Go : vladarama-theia-qwyed4p4pir.sshaws-eu104.gitpod.io]

EXPLORER R M5 IEBUG COMSO OUTPUT IMA 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
 SSH: vladarama-theia-qwye44p4pr.ssh.ws-...

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

I# icon-contributions < ®0A0 W7 &£ Launch Browser Backend {theia) %" Share ') Pull Request #12912

Port Forwarding

Open in Browser

UTF-8 LF

Preview in Editor

{} TypeScript

c




Remote Development

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
~ BREAKPOINTS
W Caught Ex
B Uncaught B> 5
+ backend-applicationts p. & X (260 >
3¢ S5H: vladarama-theia-qwyeddpdpirsshws-... §° icon-contributions

<

5H: vladarama-theia-qwyeddpdplr.s eul04.gitpod.io]
backend-applicationts X

plicatio

hostname ?77=
port ?7=

.cliParams.hostname;
.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);

®oAo s &> Launch Browser Backend (theia) fa?S'hare £ Pull Request #12912 UTF-8

LF

{} TypeScript

c

[
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

®0 A0

a

lapce [SSH: marten] ~

Command Palette
Enable Modal Editing

Go to File

~/.d/lapce

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 |

Cmd + P

v1.64.0

ce (Pre-alpha)

vulp_example

t v

v g vulp_example

vulp_example - simple.kt [vulp_example.main]

JetBrains

Gateway



Remote Development
With Thela Release 1.43.0

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

» B doc

» B3 examples

> 3 logo

> B9 node_modules

» B3 packages

> B plugins

» B3 sample-plugins

> B3 scripts
.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
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
Technical Details for Adopters

» Requires SSH connection to the remote system

» Copies the local application backend to the remote system
. Works with custom backend/frontend services

« Allows for connections to both local and remote backends
« Works on Linux, Windows and MacQOS

» Currently only on x64 systems (Sorry Mac M1)

+ Contained in the @theia/remote package




Collaborative Development

Working together on other’s code



Collaborative Development
Microsoft’'s Take

4 SESSION DETAILS

4 Participants (3)

Jon W Chu « Header.js:12
® Amanda Silver « GuestbookGrid.js:13 export defauld A
O PJ Meyer « GuestbookGrid.js:9 | (props) A

4 Shared Servers (2) super(props)

| . State =
& localhost:3000 . PJ yer
signatureq: signatures

& REST API
4 Shared Terminals (2)
bash (Read-only) Amanda Silver

bash (Read/write) Fefuce) . .
. . cells = this.state.signatures.map((signature, index) ==
4 Audio Participants (3) =

GuestbookGridCell key=1index . .« Signature
4x Jon W Chu

4) Amanda Silver
PJ Mever

Visual Studio™ Live Share ™




ollaborative Development
Startup Approaches

Screenshare.tsx — Untitled (Workspace)

File Edit Selection View Go Run Terminal Help e editor.componentts - CodeTogether (Workspace) - Visual Stud. SRV A ofsTe ZR 1= 8 18

HER entts | ® L [m DUCKLY TopSection.tsx M ' ' Screenshare.tsx e

~ SESSION
v MULTIPLAYER CODING electron-cal Sre fools Screenshare.tsx

& Duckly </div>}
. TEAM: gitduck <div className="app-settings-content-screenshare">
ECl1pSE Host {!sources.length && <div className='app-loading mt-5'>

Eve's Session w/3 0

~ Wirtual Cursors

E.] eclipse2021-workspace - angular-example/src/app/editor/editor.component.ts - Eclipse IDE

File Edit Mavigate Search Project Run  Window Help ROOM: gitduck <span className='text-shadow-pop-br app-loading-text'>Loading...</span>

Ci~HE:B: =it 4 5 ",|§ci|E1T H- O " Q- O AR R YEF oo "|ﬁ ralasky dd“f)}
Terminals M @ 3 Join Audic || ot e PR

return (
Shared Servers

5 _ <div className={"app-settings-screenshare ${selectedSource === source.id 7 's¢
B e “editor.componentts 3 ) CodeTogether 13}
1 import { Component, OnInit } from ‘@angular/ A v w/3 others ke ={source.1c)|
= 2 dimport FormBuilder, FormGroup, FormControl fangular/forms"; & Invite others 3
% Grnort T Actiuat - fer A From G Yarfroutor" - lick={() => setSelectedSource(source,id)}
G 3 dimport { ActivatedRoute, Router } 0 @angular/router’; % Stop sharing

onDoubleClick={() => share(source.id)}

Eile Edit Mavigate € Refactor Build Run

= blan =2 more - editor.component.ts ¢/> SHARING CODE
4 . . ) A S TV o B i : AL <l ]
angular-example = src - app | editor | i ec ronentts @ Add Co 2 Cal {alone) - editor.component.ts <div className='app-settings-screenshare-header '>

¢ Go to your own cursor {source.applcon && <span className='app-settings-screenshare-icon'><img a
{source.name}'} src={source.appIlconURL}/></span>}
<span className='app-settings-screenshare-title ml-1'>{source.name}</spar
</div>
4200 :: Angular Inactive PARTICIPANTS {source.thumbnailURL !== 'data:image/png;base64,' && <span

Follow someone e e e bmmaisbusiiswi=="91t={ Thumbnail of ${source.
(::-r:)[)t"'&) Source.thumbnailURL: string

DESKTOP-IBRG145 Read-only Share a Folder

|_| 0

ENRETANNE

Virtual Cursors

J

22 You +2 more- editor.component.ts editor.component.ts thumbnai

v Watchin | - 2~ | lmport 1 Article, ArticlesService r from '../core®; | oo o _ Follower: drag0s
omponent.ts

. r
Terminals

{source.thum |ORL === 'data:image/png;base64,' && <span
Follower: galesky classNar LikSettings-screenshare-thumb'><span className='app-settings-scr
{"Can't retrieve thumbnail."}</span></span>}

Shared J) LIVE CALL

Recently </div>

)
H}

ether Teamns v SHARED FILES

Screenshare.tsx PROBLEMS

No problems have been detected in the workspace. @galesky joined your coding session as a guest

Your Teams
» Team Rocksy 2 online
» Team Svensson 3 online

@drag0Os joined your coding session as a guest
1

You are driving with 2 others - [Change Driver

PP masterr O ®O0OAO0 § Thiago# 4 Live Share #’ Live Multiplayer Coding Ln 86, Col 31 (339 selected) Spaces:2 UTF-8 LF () TypeScript React ¢ Prettier &’
B Terminal

LF

Together Live




Collaborative Development
Feature Comparison

Developer

Extensibility

Notable
Features

On Premise

Licensing

- . Visual Studio Via VSCode | Very good IDE Free, Proprietary
m Microsoft | Product Family | Extension APl | integration Microsoft License
VSCode, Theiq, Lot of IDE Commercial

L NE . ¢

@ Together JetBrains, x Support + Web License
Eclipse IDE
VSCode, Theiq, Live audio Commercial
DUCkly JetBrains x and video License

transmission




Collaborative Development
A new approach

Developer IDEs Extensibility Notable On Premise Licensing

Features

. Visual Studio Via VSCode | Very good IDE
Microsoft | Product Family | Extension APl | integration

Free, Proprietary
Microsoft License

VSCode, Theiq, Lot of IDE Commercial

@ Together JetBrains, Support + Web License
Eclipse IDE
VSCode, Theiq, Live audio Commercial
JetBrains and video License
I . A SRS transmission _ _ _ _ _ &% _ _ _ _|_ _ _ _ __ _____ |
[ I I
: ??? All the IDEsS ??? FOSS License :
: |




Collaborative Development
IDE Protocols Everywhere

»{ VS Code ® »{ VS Code pebug , @ »{ VS Code Maven
Adapter \

= eclipse —1{ LSP — = = eclipse—{DAP|— bebug |—» = RSP | @}%@

- p c,-:-.::/ p Adapter| ~  Jdva [ GNUMake
Golang T Je I /

g IntelliJ IDEA / @%@ g IntelliJ IDEA / A%I%bpl{cgr - g IntelliJ IDEA ﬁGradle

Language Server Protocol Debug Adapter Protocol Build Server Protocol




Collaborative Development
An Open Collaboration Protocol

OCP

I
—+ & eclipse

N




Collaborative Development
Open Collaboration Protocol

4 N 4 N
Chris Dan
Guest Guest
\ J
/_‘§<‘ » Every guest can always send
g A ts/notifications to the host
Bob Eve reques
Guest Guest » Everyone cadn send broadcasts to everyone else
~ “« Can be seen as P2P RPC with broadcasts
\ » The host acts as the single source of truth
Alice
Host
\ J

Single Source of Truth

TypeFrox



Collaborative Development
Open Collaboration Server

—————————————

' Keycloak ! e .
B e » Auth functionality via anonymous login,
A OAuth or identity provider
i + Create and join collaboration rooms
Open Collaboration + Acts as a generic message exchange service

Server Instance : : :
« The clients implement logic for state updates

\ 4
s ~N ~N ~N N 7 ~N
Alice Bob Chris Dan Eve
Host Guest Guest Guest Guest




Roadmaps

What's ahead of us?



Roadmaps
Remote Development

. Performance Improvements
— Near Future

2. Generdl Improvements
3. Remote Port Forwarding

4. WSL Support — Uncertain

5. Dev Container Support




Roadmaps
Collaborative Development

. « Short Term: PoC
ECLIPSE implementation for Theia

+ Done by TypeFox in
collaboration with other parties
- - Mid Term: Moving it into its own
GitHub Cloud DevTools Eclipse project

— Dec. 2023

E C L I P S E

— Spring 2024

“~a~ Cloud DevTools - Onboarding new contributors
» Public Server Instance _

= THEIA . Long Term: Making it the B
collaboration solution

— P97
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