/dev/world/2024, Melbourne



—Josh

—they/them

— Retro Mac nerd

— /dev/world fixture?



Buildkite




Wi-Fi Cables




d.
3. Enter your username and passwor
4. You will now be connected to the network.

Central Library

UC®LIBRARY

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



Wi-Fi Cables Ethernet



Wi-Fi Cables Ethernet and
AppleTalk




Precise language



Protocol
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22 GlobalTalk

A globe-spanning network of retro Macs

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



— Started in early March 2024 (#MARCHintosh)

— Loose collection of retro Mac nerds over social
media

— A Google spreadsheet






—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?



Why did we design it?

When this design activity was initiated in late 1983, many barriers prevented the widespread
adoption of network technology. No one doubted networking’s vast promise; yet its acceptance
was proving slower than anticipated.

It was expensive (approximately $1000 for each computer) to connect a computer to network
systems. This high cost, acceptable for minicomputers and mainframes, seemed prohibitive for the

personal computer (itself priced around $1000). Furthermore, the services received by users who
decided to pay the high initial price were limited.

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



More importantly, network systems were foreign appendages, conceived independently of
computers and then only as an afterthought. Networks appeared to be celebrations of technology
designed with more attention to such issues as data transmission speed than to user convenience.
Users of network services had to learn the idiosyncrasies of each particular network. Access to
resources through the network had to be obtained in a manner different from that used for local
resources resident on the user’s computer. The network constituted a hindrance when it should
have extended the user’s reach.

We could not use existing network protocol architectures to achieve our goal of seamlessly
extending the user’s computing experience. We chose instead to develop our own architecture in
which we would utilize standard technology where appropriate and innovate freely where
necessary.

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






1984: The Macintosh launches

— It included networking capability built in
— (mostly)

— (sort of)

— You needed some cables



CC BY Museu ictoria https://ebllections.museumsvictoria.com.au/articles/1532




Those aren't Wi-Hi
Ethernet cables!
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Many new Macs don't
have Ethernet either
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®  Figure I-2 LocalTalk network




You can't make 1 single
network by chaining
through both ports



e

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



®m  Figure A-2 LocalTalk connection module

Connection module DIN-8







— 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
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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)



®  Figure I-2 LocalTalk network




Same thing, just with Ethernet

— Up to 10 Mbps!
— Supports more nodes
— More topologies



Select a file server:
Timecube

LQ App;leT...gé"ﬁ’riter LQ Irmage'w'riter

Ferzonal .. "%Writer SC Personal L% LS

E - m Active

Sty letw'riter Who's There AppleTalk .
{3 Inactive




AppleTalk internet



"Internet” 1s short for
"Internetwork”



INTERNETWORK PROTOCOL SPECIFICATION

Yersion 4§

Jonathan B. Postel

IEN 54



AppleTalk internets don't
use the Internet Protocol




AppleTalk internet

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



® FigureI-3 AppleTalk internet
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— Select a file server:
" Timecube

Irmage'w'riter Lazerwriter

AppleTalk Zones:

MaclLab House

namedfork

Manoraptor

Mot

Fescara

Fescara LT

Petar's Place :
Active

PurrTopia AppleTalk ©

{ ) Inactive




2. Data link

1. Physical

TokenTalk
Link Access
Protocol (TLAP)

Token ring
hardware

EtherTalk
Link Access
Protocol (ELAP)

Ethernet
hardware

LocalTalk
Link Access
Protocol (LLAP)

LocalTalk
hardware




Originally the name for both the physical cabling
(how LocalTalk)

and the protocol stack, but later on it referred to the
protocol stack only.



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



Routing Table AppleTalk AppleTalk
Maintenance Echo Transaction
Protocol (RTMP) Protocol (AEP) Protocol (ATP) Protocol (NBP)

3. Network Datagram Delivery Protocol (DDP)




7. Application

0. Presentation

5. Session

|

AppleTalk
Data Stream
Protocol (ADSP)

Zone

Information

AppleTalk Filing
Protocol (AFP)

Protocol (ZIP)

AppleTalk
Session
Protocol (ASP)

Printer
Access
Protocol (PAP)
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— 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
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The Internet doesn't route
AppleTalk packets
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which later became
MaclP




AppleTalk network




Hop count: 4 bits

Source network: 16 bits
Source node: 8 bits
Source socket: 8 bits

Destination network: 16 bits
Destination node: 8 bits
Destination socket: 8 bits

Protocol type: 8 bits

Source port: 16 bits
Destination port: 16 bits

Time-to-live: 8 bits

Protocol type: 8 bits

Source address: 32 bits
Destination address 32 bits







also known as
Encapsulation




... IS to networking, as ... IS t0 programming

"Just add another layer "Just add more lookup
of tunnelling/ tables!"
encapsulation!”



AppleTalk Connection:

Connect via: AppleTalk over IP ”

Setup
LocalTalk EIEIEILEM EtherTalk

Built In Current zone: < no zones available >

Current Zone: < No zones available >

AppleTalk Version: 58.1
AppleTalk o... Yersion: n/a




An EC2 instance
run by Rob

Your Macintosh




Your Macintosh




Internet



Apple Internet Router
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Apple Internet Router
does not let Macs access
The Internet



Apple Internet Router Apple Internet Router

AppleTalk internet

AppleTalk internet




Prepare your Mac

Here's the steps we used to create a working AIR installation. We are using LC form factor
machines with Ethernet cards installed in the PDS slot. Other machines may also work but
have not been tried. H/t to Dan 7?7?77 for figuring out the order of operations!

1. Start with a fresh install of System 7.1.
. Install System Update 3.0.

. Install Apple Internet Router 3.0.

. Install Router IP extension.

. Install Network Software Installer 1.4.5.




— 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






The large volume connected to your computer cannot
be used because the installed system does not
support volume sizes larger than 4 gigabytes.




— Was running Mac OS 8.1
— [/ 680x0 Macs can only boot from HFS format

— [/ Internal hard disk is 140 GB
— X Earlier Mac OS only supported disks up to 4 GB

-
8.0

— %, This includes Disk Tools disks
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Ordosh9000 router
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RHouter Statistics

]  Statistics last reset at: A7/24 919 PM
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Software should be observable

Find a way to diagram the internal state of your app!



Is it 100% safe and secure??

Actually, NO - probably not! "\_(*>/)_/" The only way to
participate in this 1s to share your IP address on a spreadsheet
and open a port for your router to allow these connections.

You’ll also need a Google account so you can request access to

the spreadsheet that contains the other networks to connect to.
We can’t change this, it 1s what 1t 1s. Sorry!

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



Probably not



Why am | not totally pwnd
right now?




So | decided to write my
own "AIR" in Go




o Josh 't
oall @DrJosh9000

Better write some talk slides, hey #DevWorld #GlobalTalk

The GlobalTalk Network

Josh Deprez




europlus
@europlus@europlus.zone

@DrJosh9000 @ctb31

AppleTalk” Network
System Overview

Planning and Managing
AppléTalk Networks

Apple Internet Router
Administrator's Guide




QE Tashtari
%y Tinkerer

‘@fy’?

Mar 20, 2024

Someone is writing a AURP gateway in go: https://gitea.drjosh.dev/josh/jrouter

Hm. I've done too much wheel-reinvention in my time to cast stones, but I
certainly wish they were writing it in Python... =)

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







— Uses libpcap for raw Ethernet access
— Acts like an AppleTalk router

— Connects to Apple Internet Routers

— Works! (barely)



foreign network system. The headers required by a foreign-network
protocol always precede an AppleTalk data packet sent across a
multipoint tunnel. A domain header generally immediately precedes
the AppleTalk data packet. Figure 2-9 shows the format of an
AppleTalk data packet preceded by a domain header.

<<Figure 2-9 AppleTalk data-packet format with a domain header>>

A domain header consists of the following fields:

Destination DI: The length of the destination DI field in bytes
depends on the type of DI.




Format of This RFC Document

The text of this document has been quickly prepared for RFC format.

However, the art is more complex and is not yet ready in this format.
We plan to incorporate the art in the future. Consult the official
APDA document, as indicated below, for the actual art.




"+ Josh "+
@DrJosh9000

Edit: found by @boredzo
I wiki.preterhuman.net/AppleTalk...

Hey anyone know where | can get the missing diagrams from RFC
1504*? Or Apple's original spec document that it is based on?

(*this one: datatracker.ietf.org/doc/html/...)

#GlobalTalk #VintageApple #Marchintosh

AppleTalk Update-Based Routing Protocol: Enhanced AppleTalk

Routing - Higher Intellect Vintage Wiki
wiki.preterhuman.net




" AppleTalk Update-Based
Routing Protocol

Enhanced AppleTalk Routing

Apple Computer (1993)



Connection ID

Sequence

Connection ID s

Se uence Command = 2

number =0

Flags = last flag
Command = 1

. Network tuples .
e Wwiththe same format « outing data field
M as RMpacket °

Figure 3-26 RI-Req packet format Figure 3-27 RI-Rsp packet format




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 receiver # packet receiver



AURP was the easy part



Core AURP
Remapping

Figure A-3 Implementation effort for AURP




State diagrams Figure A-2 shows the state diagram for the AURP data sender.

Figure A-1 shows the state diagram for the AURP data receiver.
i ion : with error T2

Asend RI-Ack, : (can't create connection)
m N

Sending Rl-Ack Sending

for RD-Pkt Open-Rsp

i send Open-Rsp,

< Internally generated event
¢ Internally generated event — Receive packet event

«— Receive packet event Gonneee Send packet event

PR Send packet event . . T1 = Send-Retry-Timer expires, retries < max
M= Send-:etry- imer exp!res, retrfes < max T2 = Send-Retry-Timer expires, retries = max
T2 = Send-Retry-Timer expires, retries = max LHFT = Last-Heard-From-Timer expires

N L:;:d::'-“ef"*:;t‘;:; ;:P"es Figure A2 AURP data sender state diagram




= Figure I-7 AppleTalk protocol architecture

-
Inside AppleTalk; Second Edition

by Gursharan S. Sidhu, Richard F, Andrews, Alan B. Oppenheimer
Apple Computer, Inc.

Name

Binding
Protocol (NBP)




CkSum := 0 ;

FOR each datagram byte starting with the byte immediately following the
Checksum field

REPEAT the following algorithm:
CkSum := CkSum + byte; (unsigned addition)
Rotate CkSum left one bit, rotating the most significant bit into the
least significant bit;

IF, at the end, CkSum = 0 THEN
CkSum := $FFFF (all ones).

Reception of a datagram with CkSum equal to 0 implies that a checksum is not performed.




AppleTalk AppleTalk
Router Router




ElnhalTaIk Chat 0.2.3 LE

GlobalTalk Chat Yersion: 0.2.3 (alpha)

Welcome to

#blobalTalk Chat

Created for #MARCHintosh 2824
By @kalleboo@bitbang.social

Nickname: [DrloshS9000

Serper: BaroMet:Lombard:GlobalTalk Chat Server

Connect




GInhalTalk Chat 0.2.3 E |

* Seq joined the chat *

Seq: uhhh, had to reboot the raspid but i'm back now

Seq: aarchtd crew whete you at

* wlado tirmed out *

* wlado joined the chat *

* wlado left the chat #

DrdJosh9000: anyone happen to know why control strip likes to
crashaloton Mac 03 9.2.27

kalleboo: i dont think ive ever seen control strip crash hah, my
machines are are 921 and 922, maybe you have a corrupt module”
DrJosh9000: thought about that, | booted off CD and copied fresh
ONes across

DrJosh9000: it zeems fine when | click on some of them, but not
others

DrJosh9000: and after it crashes and | reload it fram the control
panel it goes extra weird of course

spindlerBot
kalleboo
Charkes
Fairii
Drdosh2000
Seq

[increase this number

Polling rate: when laggy)

9%

{3198 {w 30s () Debug




O KalleBoos AppleWideWebhome [ H

version 1.2.1

AppleWideWeb

"The W™, if GlobalTalk had existed in the 90's"

Created by @kalleboo@bitbang.social
for #MARCHintosh 2824

Start Browsing!

Read me first!




Demo time




Other GlobalTalk routers

MacBook Pro bluebox
Tailscale
Timbuktu

Timbuktu




Fediverse: @DrJosh9000@cloudisiand.nz
jrouter: gitea.drjosh.dev/josh/jrouter
This talk: gitea.drjosh.dev/josh/devworld2024



{efsj) Macsa o

@mac84tv@bitbang.social

>

My PC is crashing the #GlobalTalk party! &

Assignments Special Options

elect a Type: elect a File Server:
BHac84’s Centris 656
2 LaserWriter ‘
3 ImageWriter II

4 ImageWriter LQ

Select a Zone: User Name:

1@ac84’s Beige Basement LT HP_VECTRA

2 MacB4’s Beige Basement
3 BaroNet

4 68k Mac Club
S 46Mhz is enough for anyone!

PhoneNET Talk
Desk ficcessory 2.64
4 (C) Farallon Computing 1991

(C) Apple Computer 1987-89
FS:Change User Name

PNTALK <DIR> 4-28-24 6:53a

AUTOEXEC BAR 855 4-28-24 6:54a

AUTOEXEC BAT 460 4-28-24 9:18a
S File(s) 103354368 bytes free
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