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Who am I?

—Josh
—they/them
—Retro Mac nerd
—/dev/world fixture?



A word from my sponsors



This is a talk about...

Wi-Fi Cables



https://www.reddit.com/r/networkingmemes/comments/12203r5/
introducing_the_wifi_cable/



This is a talk about...

Wi-Fi Cables Ethernet



This is a talk about...

Wi-Fi Cables Ethernet and 
AppleTalk



This is a talk about...

Precise language



Networks
Protocol









A globe-spanning network of retro Macs

Logo from http://marchintosh.com/globaltalk.html



GlobalTalk

—Started in early March 2024 (#MARCHintosh)
—Loose collection of retro Mac nerds over social 

media
—A Google spreadsheet



1983



State of computer networking in 1983

—June: Ethernet standardised (IEEE 802.3)!
—Token Ring (IBM) in development
—Various proprietary systems
—Acoustic couplers and modems (300 bit/s)
—"Wireless network"? On what frequency?



Sidhu G.S., et al (1990) Inside AppleTalk, Second Edition, Addison-Wesley



Sidhu G.S., et al (1990) Inside AppleTalk, Second Edition, Addison-Wesley



By @dschaub@mstdn.social



CC BY-SA 4.0 Mister rf
https://commons.wikimedia.org/wiki/File:ZILOGZ0803006SCC.jpg



Burrell [Smith]'s third Macintosh design 
was done in June 1981. The main reason 
was that he fell in love with a 
communications chip called the SCC. The 
SCC could support a built-in local area 
network, making AppleTalk possible with 
no additional hardware, as well as providing 
nice buffered serial ports with interrupts 
and other hardware features.
— Andy Hertzfeld (undated), Five Different Macintoshes, https://folklore.org/
Five_Different_Macs.html



1984



1984: The Macintosh launches
—It included networking capability built in
—(mostly)
—(sort of)
—You needed some cables



CC BY Museums Victoria https://collections.museumsvictoria.com.au/articles/1532



Hey!

Those aren't Wi-Fi 
Ethernet cables!





Older Macs don't have 
Ethernet
Many new Macs don't 
have Ethernet either



Public domain - Aerialvendetta https://commons.wikimedia.org/wiki/
File:AnOriginalMacintoshBackCaseUNALTEREDMACINTOSH.jpg



Public domain - Aerialvendetta https://commons.wikimedia.org/wiki/
File:AnOriginalMacintoshBackCaseUNALTEREDMACINTOSH.jpg







Sidhu G.S., et al (1990) Inside AppleTalk, Second Edition, Addison-Wesley



The daisy-chain requires 
extra hardware
You can't make 1 single 
network by chaining 
through both ports



CC BY-SA 4.0 Bill Woodcock
https://commons.wikimedia.org/wiki/File:PhoneNET-LocalTalk.jpg



Sidhu G.S., et al (1990) Inside AppleTalk, Second Edition, Addison-Wesley





NeitherNet

—Sold by Joe's Computer Museum (jcm-1.com)
—Like Farallon PhoneNET, but...
—Uses commodity Wi-Fi Ethernet cables instead of 

rare "phone" cables



Some Macs had Ethernet



CC BY-SA 2.5 Stephen Edmonds
 https://commons.wikimedia.org/wiki/File:Quadra_650_rear.jpg



CC BY-SA 2.5 Stephen Edmonds
 https://commons.wikimedia.org/wiki/File:Quadra_650_rear.jpg





Still from The Matrix (1999), Warner Bros.



The Blue Pill

A single LocalTalk network
—230.4 Kbps
—Up to 254 nodes, up to 300m total length
—No routing, no routers!
—One anonymous zone
—One topology (bus)



Sidhu G.S., et al (1990) Inside AppleTalk, Second Edition, Addison-Wesley



EtherTalk

Same thing, just with Ethernet
—Up to 10 Mbps!
—Supports more nodes
—More topologies





The Red Pill

AppleTalk internet



An internet ≠ The Internet
"Internet" is short for 
"internetwork"



IEN 54



AppleTalk internets don't 
use the Internet Protocol

Postel, J.B. (1978) Internetwork Protocol Specification Version 4, IEN 54, ISI USC, 
California



The Red Pill

AppleTalk internet
—Up to ~16 million nodes
—AppleTalk internet routers
—254 zones per (local) network







Sidhu G.S., et al (1990) Inside AppleTalk, Second Edition, Addison-Wesley



AppleTalk

Originally the name for both the physical cabling 
(now LocalTalk)
and the protocol stack, but later on it referred to the 
protocol stack only.



AppleTalk

—LocalTalk: AppleTalk using Modem/Printer ports
—EtherTalk: AppleTalk over Ethernet
—TokenTalk: AppleTalk over Token Ring



Sidhu G.S., et al (1990) Inside AppleTalk, Second Edition, Addison-Wesley



Sidhu G.S., et al (1990) Inside AppleTalk, Second Edition, Addison-Wesley



What happened to 
AppleTalk?



Macintosh PowerBook G3, 1998



iMac, 1998



What happened to AppleTalk?

—Apple added a TCP/IP stack to the Mac
—Apple made AFP sharing function over TCP/IP
—iMac (1998) and onwards had no mini-DIN ports
—AppleTalk removed in Mac OS X 10.6 Snow 

Leopard
—AFP sharing removed in macOS 11 Big Sur, 

incompatible with APFS





How do we get AppleTalk 
over The Internet?
The Internet doesn't route 
AppleTalk packets
(to be fair AppleTalk doesn't route IP packets)



CC BY NC 2.5 https://xkcd.com/566/



1985



Stanford Ethernet 
AppleTalk Gateway 
(SEAGATE)
which later became 
MacIP







VPN



Tunneling
also known as 
Encapsulation



Tunneling
... is to networking, as

"Just add another layer 
of tunnelling/
encapsulation!"

Indirection
... is to programming

"Just add more lookup 
tables!"



Rob Braun (2013), AppleTalk over IP, http://www.synack.net/~bbraun/avpn.html







Apple
Internet
Router



Apple Computer (1993), Apple Internet Router



Apple Internet Router 
does use Internet 
Protocol (and AppleTalk)
Apple Internet Router 
does not let Macs access 
The Internet





Rickards, P. (2024) Pushing AppleTalk Across the Internet, https://biosrhythm.com/?
p=2767



Which Mac supports System 7.1?

—Mac Plus: no Ethernet
—Mac Classic: no Ethernet
—"Mystic" Colour Classic: Ethernet and 68040 CPU!
—PowerBook G3: has Ethernet, but too new
—Power Mac G4 Cube: has Ethernet, but too new





I promptly bricked it



No System 7.1 for Mystic

—Was running Mac OS 8.1
—

✅

 680x0 Macs can only boot from HFS format 
—

✅

 Internal hard disk is 140 GB
—

❌

 Earlier Mac OS only supported disks up to 4 GB
—

#

 This includes Disk Tools disks



QEMU
I guess!?













Recommendation for devs

Software should be observable
Find a way to diagram the internal state of your app!



Strosnider, J., McAdams, R., Steve Mac84 (2024) http://marchintosh.com/globaltalk.html



Is Apple Internet Router 
secure?
Probably not



Why am I not totally pwnd 
right now?
(Obscurity)



So I decided to write my 
own "AIR" in Go
jrouter







https://tinkerdifferent.com/threads/globaltalk-global-appletalk-network-for-
marchintosh-2024-and-beyond.3392/page-2#post-29150





jrouter

—Uses libpcap for raw Ethernet access
—Acts like an AppleTalk router
—Connects to Apple Internet Routers
—Works! (barely)



Where's the diagram? 
!

Oppenheimer, A.B. (1993) Appletalk Update-Based Routing Protocol: Enhanced Appletalk 
Routing https://datatracker.ietf.org/doc/html/rfc1504



Sigh 
!

Oppenheimer, A.B. (1993) Appletalk Update-Based Routing Protocol: Enhanced Appletalk 
Routing https://datatracker.ietf.org/doc/html/rfc1504





Apple Computer (1993)



Apple Computer (1993) AppleTalk Update-based Routing Protocol: Enhanced AppleTalk 
Routing



AURP

It's like AppleTalk routing but with...
—AppleTalk tunnelled over UDP/IP (port 387)
—...between Apple Internet Routers...
—...that share routing data...
—...using a new protocol that replaces RTMP and 

ZIP



Data sender ≠ packet sender
Data receiver ≠ packet receiver



AURP was the easy part



Apple Computer (1993) AppleTalk Update-based Routing Protocol: Enhanced AppleTalk 
Routing



Apple Computer (1993) AppleTalk Update-based Routing Protocol: Enhanced AppleTalk 
Routing





Sidhu G.S., et al (1990) Inside AppleTalk, Second Edition, Addison-Wesley





@kalleboo@bitbang.social (2024) #GlobalTalk Chat version 0.2.3 (alpha)



@kalleboo@bitbang.social (2024) #GlobalTalk Chat version 0.2.3 (alpha)



@kalleboo@bitbang.social (2024) AppleWideWeb version 1.2.1



Demo time





Thanks!
Fediverse: @DrJosh9000@cloudisland.nz
jrouter: gitea.drjosh.dev/josh/jrouter
This talk: gitea.drjosh.dev/josh/devworld2024




