
z A VS Code 
Extension for 
GemStone/S

James Foster

ESUG 2022



z
My Recent Environment

§ Teaching Computer Science at Walla Walla University

§ From Intro to Programming to Artificial Intelligence

§ Include Smalltalk in Advanced Object-Oriented Programming

§ Give students industry experience



z
Python to Smalltalk



z
Dart to Smalltalk

§ https://www.youtube.com/watch?v=8rH9yMFKoPM



z
Climate Research



z
Tank Controller



z
Disclaimer

§ This is a personal project

§ It is not a GemTalk Systems project or product



z
About GemStone/S

§ An object database

§ Smalltalk



z
IDE Options for GemStone

§ Topaz (command-line)

§ GemBuilder for Smalltalk (e.g., VA Smalltalk)

§ Jade[ite] (Microsoft Windows)

§ Sparkle (Pharo)

§ Visual Studio Code?



z
GemStone Architecture

§ Objects are on disk in the 
Repository and in primary 
memory in the Shared Page 
Cache (SPC)

§ A Gem provides a database 
session, manipulates objects, 
and executes Smalltalk code

§ A client application interacts 
with a Gem



z
Application Architecture

§ Smalltalk code runs in 
a Gem

§ A Gem (server) 
requires a GCI (client) 
application

§ Topaz

§ Web server

§ Any FFI-enabled app

§ E.g., Pharo or 
VA Smalltalk

§ Another Gem!



z
Traditional GCI Connection

1. Ask NetLDI for a Gem

2. NetLDI starts a Gem and 
passes it the socket

3. Gem connects to Stone

4. (see #2)

5. Gem opens the repository 
and connects to the SPC



z
The GemStone C Interface Library

§ Shared library: libgcirpc-3.6.3-64.[ dll | dylib | so ] 

User Machine

Client Application

GCI

GemStone Host

Gem



z
Web Server Model

§ Login Topaz

§ Listen on well-known port

§ Receive HTTP request

§ Send HTTP response

§ Often have a traditional web server (Apache, Nginx) in between 
to handle HTTPS, serve static content, and reverse proxy 
dynamic requests to the Topaz Gem
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z
About Visual Studio Code

§ The most popular developer environment tool

§ 70% of 82,000 in Stack Overflow 2021 Developer Survey

§ Available from Microsoft on GitHub under the MIT license

§ Syntax highlighting, bracket matching, code folding, Git, etc.

§ Electron (web technology) runs on Chromium and Node.js

§ Extended with (TypeScript) Extensions

§ Add support for languages, themes, debuggers, static code 
analyzers, and code linters

https://en.wikipedia.org/wiki/Stack_Overflow


z
(Some) IDE Requirements

§ Start a Gem (requires a user ID and password)

§ Browse and edit code

§ Evaluate expressions (identify an object and send a message)

§ Object inspector

§ Debugger



z
Connecting VS Code to GemStone

§ Traditional approach: a GCI shared library

§ One library for each GemStone version and platform

§ Create a JavaScript wrapper (FFI) to the C library

§ Simple Web approach: stateless HTTP request/response

§ Keep state on server

§ WebSocket approach

§ WebGS supports WebSockets and a GCI-style API



z
Demo and Exploring Code

§ package.json

§ extension.ts

§ …



z
Code, Contact, and Questions

§ Code

§ https://github.com/jgfoster/vscode-gemstone

§ https://github.com/jgfoster/WebGS

§ Contact

§ James.Foster@GemTalkSystems.com

§ James.Foster@WallaWalla.edu

§ https://programminggems.wordpress.com/

§ Credits

§ https://www3.ntu.edu.sg/home/ehchua/programming/webprogramming/http_basics.html

§ https://www.researchgate.net/figure/Web-socket-architecture_fig3_338553959
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