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https://chaos.social/@stdevel
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Personal collection

m 486er, Celeron and Pentium I/l =

desktops
® Alpha und SPARC workstations
m 77 different ThinkPads

m 8 additional notebooks (Medion,
Compagq, Toshiba)

m 6 Palm PDASs
m 3 |ot of boxes and manuals
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...l can stop at any time! 3/66



...and you?

RESTORE
RETURy
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Commodore 64 (1982
Sinclair 48K ZX Spectrum (1982
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https://de.wikipedia.org/wiki/Datei:Commodore64.jpg
https://de.wikipedia.org/wiki/Datei:ZXSpectrum48k.jpg

...ahd you?
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MS-DOS 5.0 (1991) Windows 95 (1995)
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https://en.wikipedia.org/wiki/File:DOS_Shell_Screen.png
https://www.youtube.com/watch?v=EHHV97VLorA

‘Windows /¢

Millennium
Edition

Windows ME (2000)

EEE PC (2008) and Windows XP*
(2001)
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o
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https://commons.wikimedia.org/wiki/File:Microsoft_Windows_Me_logo.svg
https://commons.wikimedia.org/wiki/File:Asus_eee_.._sous_windows_xp_(.jpg

1. Motivation

2. Hardware

3. Software

4. Retrocomputing today
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m Retro computing/gaming is enjoying great popularity
= but was everything really better in the past?
= What has been forgotten (for good reasons)?
= Debunking a few myths and highlighting the worst
m What is the situation with retro hardware/software today?
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"™ Hardware

9/66



Waste heat

Mythos

Everything used to be simpler! Today's devices are clocked much too
high and get too hot! &

m Earlier CPUs weren't really any better either
m Until the i486DX-33, CPUs didn't need active fans
= With good case ventilation, they didn't even need passive heat sinks

= That changed with OverDrive and Pentium
® Fans were generally never turned off, especially in notebooks*
= Often even PSUs had integrated fans

~ * Even in non-Pentium 4 systems! 10/66



Waste heat

Intel 486 SX2 (50 MHz, 1992) Intel 486 DX2 OverDrive (66 MHz, 1992)

(71, [8] 11/66


https://commons.wikimedia.org/wiki/File:Intel_486_SX2_-_50.jpg
https://commons.wikimedia.org/wiki/File:Intel_486_dx2_overdrive_2007_03_27.jpg

Waste heat

Design by FVO

Lﬁ&

| 5 GHz Project: |
=, Record at -190°C

Notebook PSU with fan (2003)

Nitrogen-cooled Pentium 4 (5.25 GHz,
9] 2003) 12/66


https://www.tomshardware.com/reviews/5-ghz-project,731.html

Excursus: The 5 GHz Project

m Crazy project by Tom's Hardware
(2003) &

m Pentium 4 HT cooled with liquid
nitrogen via compressor _ LS, .
= 3.2 GHz, 512 KB cache, 82 watts TDP

= Highly customised Xeon cooler

m Solid copper and high precision
= Had to withstand -196 °C*

* Nitrogen freezes at -210 °C, [9] 13/66


https://www.tomshardware.com/reviews/5-ghz-project,731.html
https://youtu.be/z0jQZxH7NgM
https://www.tomshardware.com/reviews/5-ghz-project,731.html

Excursus: The 5 GHz Project

m Modified Asus P4C800-E motherboard
= oltage regulator replaced (96 amps)
= Previously designed for "only" 90 amps
m Gradual experimentation with clock i
speeds and bus speeds

m TDP increased to 180 watts

= comparable to an Intel Itanium 2 and
AMD Threadripper

_ The power supply in single-family homes is usually designed for 80 amps 14/66



Excursus: The 5 GHz Project

CPU-2
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https://www.tomshardware.com/reviews/5-ghz-project,731.html

Waste heat: Emergency shutdown

= Emergency shutdown was not a matter of course!
= Usually shut down when CPU temperatures exceeded 100-125 °C

-

T

m What happens when the cooler is removed? &
= Up to Pentium 3* freeze OS/application usually one

= Pentium 4+ offer extended heat protection (thermal throttling)
= Cycles are suspended without reducing the clock speed

m OS/application run slower, but do not freeze

= Earlier AMD Athlon CPUs lacked an emergency shutdown feature
= Mainboard and CPU were damaged after a short time

m Conclusion: Today's CPUs are more efficient and less sensitive

* Mobile Pentium 11l was already able to downclock (SpeedStep) 16/66



Waste heat: Emergency shutdown

Tom's Hardware answered the cooler question in 2001 in a test ¥

iy
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ASSEMBLED \IN
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Crashed application Die charred at 370 °C .=
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https://youtu.be/yRn8ri9tKf8
https://youtu.be/yRn8ri9tKf8

Complex CPUs

Mythos

Today's CPUs are far too complex, there are always breaches! "\,

m Yes, but there were errors in the past too - e.g. Pentium FDIV bug
= Hardware error published in Oct 1994 by mathematician Prof. Nicely
m Affects some floating point commands of the new FPU, such as
= Unpredictable inaccuracy in complex calculations

m Standard software often did not use the FPU at that time

m |ntel tried to sit out the problem and avoid replacing CPUs

= Conclusion: Microcode updates are good
18/66



Proprietary CMOS batteries

m CMOS™ batteries used to be part of the real-

time clock | & DALLAS
l Q DS12B887
REAL TIME

m these modules were often soldered
= usually replaced after ~10 years

" 3
e 0818A2 101880

' it
m |ater socketed, now usually out of stock e S o

m replicas and conversion instructions available
m CMOS batteries used to be soldered, too

= Common modules: BR2335, CR2023,...
= Conclusion: Replaceable batteries are good?

Dallas DS12B887

* Complementary metal-oxide-semiconductor, [11] 19/66


https://github.com/necroware/nwX287
https://de.wikipedia.org/wiki/Datei:ROCKY-518HV_-_Dallas_Semiconductor_DS12B887-2377.jpg

BIOS battery or ticking bomb?

m Ni-Cd” batteries, which were
particularly common in the past, can
be dangerous

= Toxic heavy metal, complex recycling

= Sensitive to overcharging
= Prone to crystal formation (short

circuit!) Leaked ER3S battery
= Banned throughout the EU in 2004

m Check and replace batteries regularly!
m Fven new batteries can swell

* Nickel-Cadmium 20/66


https://reddit.com/r/spicypillows

BIOS battery or ticking bomb?

Dallas RTC with extended

Housing damaged by

button cell AA batteries as battery

leaking battery replacements

[12], [13] 21/66


https://www.ardent-tool.com/misc/Dallas_Rework.html
https://yeokhengmeng.com/2021/05/setting-up-a-486-retro-pc/

Obsolete standards

Mythos

There used to be many more connection standards!!11

m Yes, but disruption joins modernisation

m Disadvantages of some standards: Firewire

m Collaboration between Apple and Sony,
among others

= Previously better for A/V, faster than USB
m Firewire offered 800 Mbit/s

m However, high licence fees”
* Initially a flat rate of USD 7,500, later USD 1 per connection [sic!] 22/66



https://www.theregister.com/1999/02/17/apple_caves_in_over_firewire/

Adapters, adapters everywhere!

[14] 23/66


https://traumshop.net/produkt/gardena-auf-usb/

Obsolete standards

Computers have long since become mainstream

m Devices are becoming smaller and lighter, eliminating the need for
many ports

m Since USB came along, many things have become easier and more
elegant

m ec.g. PS/2,RS232, LPT, gameport

® thanks to DisplayPort Alt Mode, audio and video too

= Adapters for almost everything (except perhaps Gardena and three-
phase current)

= Conclusion: Standards are not always bad

DisplayPort is licence-free, while HDMI usually costs 10,000 USD per year 24/66



Excursus: USB - One to rule them all?

= |dea originated in 1992 in the plugand play FJN &2 )
sphere surrounding Intel, IBM, etc. m'ﬂ

m The first chip was developed in 1995 UNIVERSAL SERIAL BUS
m First specifications and first chipsets in 1996
= Numerous port formats over the years
= A B, Mini, Micro,..
m |nitially poor OS support
= Legendary BSOD during COMDEX 1998

= | ack of keyboard support in BIOS =

= | ack of boot support
[15] 25/66


https://de.wikipedia.org/wiki/Datei:USB-Logo_generic.svg

Excursus: USB - One to rule them all?



https://youtu.be/w_aQLBVuZns
https://youtu.be/w_aQLBVuZns

Excursus: USB - One to rule them all?

Since then, countless other standards have appeared”

Standard Mode name  Marketing name Data rate
USB 1.0/1.1 | 1995 | USB 1.0/1.1 Low-Speed 1,5 Mbit/s
USB 1.0/1.1 {1995 | USB 1.0/1.1 Full-Speed 12 Mbit/s
USB 2.0 2000 | USB 2.0 Hi-Speed 480 Mbit/s
USB 3.0 2008 | USB 3.2 Gen 1x1 | SuperSpeed 5 Gbit/s
USB 3.1 2013 | USB 3.2 Gen 2x1 | SuperSpeed+ 10 Gbit/s
USB 3.2 2017 | USB 3.2 Gen 2x2 | USB 20Gbps 20 Gbit/s
USB 4 2019 | USB 4 Gen3x2 | USB 40Gbps 40 Gbit/s
USB 4v2 2022 | USB 4 Gen4x2 | USB 80Gbps 80 Gbit/s

[16]
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https://youtu.be/w_aQLBVuZns

Excursus: USB - One to rule them all?

HOW STANDARDS PROLFERATE:
(e A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

SITUATION:
THERE. ARE
4 COMPETING
STANDPRDS.

M7 RiDIcuLwoLs!

WE NEED To DEVELOP

ONE UNNERSAL STANDARD

THAT COVERS EVERYONE'S
USE CASES. vy

T

=g

SITUATION:
THERE. ARE
15 COMPETING
STANDPRDS.

XKCD 927: Standards

in
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https://xkcd.com/927/
https://xkcd.com/927/

Standards that never made it: MCA

® Micro Channel Architecture
m Proprietary standard for IBM PS/2, RS/6000 and AS/400
® [ntroduced in 1987, replaced by PCl in 1993

m was primarily intended to solve the problems of the ISA bus*

= wider bus (32-bit instead of 16-bit), higher throughput (66 instead of
5.33 MB/s)

= shared interrupts
m qutomatic card detection (video, sound card, etc.)

m But it also aimed to regulate the market for IBM PC clones and
expansion cards <

* Industry Standard Architecture, aka IBM AT 29/66



Standards that never made it: MCA

B Could not establish itself
= Only a few and very expensive expansion cards
m Excessive licence costs from hardware manufacturers

m Compaqg founded the Gang of Nine, development of the EISA bus
= Extended Industry Standard Architecture, 32-bit instead of 16-bit
= Backward compatible thanks to additional contacts
= Higher throughput (20 instead of 5.33 MB/s)
= Still no automatic configuration

= Conclusion: Vendor lock-in only works if your product is good



Standards that never made it: MCA

IBM MicroChannel XGA GPU

XT, ISA and EISA (from top to bottom)

(18], [19] 31/66


https://de.wikipedia.org/wiki/Datei:IBM_MCA_XGA_card_front.jpg
https://de.wikipedia.org/wiki/Datei:Bussysteme_Extended_ISA_32Bit,_ISA_16Bit,_XT_8Bit.JPG

Standards that never made it: Intel Itanium (2)
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[20], [21]
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https://de.wikipedia.org/wiki/Datei:Itanium_logo_alt.png
https://de.wikipedia.org/wiki/Datei:Itanium_Sales_Forecasts_edit.png

Standards that never made it: Intel Itanium (2)

Failed 64-bit processor architecture

®m Produced by Intel and HP between 2001 and 2020
= Development began in 1994 with basic research

= Was intended to be a high-performance "post-RISC" design

m Considered one of the most expensive computer projects in
history

m The EPIC™ architecture used should

m execute instructions in pairs

= be able to implement parallelisation at the CPU command level
(VLIW™)

* Explicitly Parallel Instruction Computing, Very Long Instruction Word 33/66



Standards that never made it: Intel Itanium (2)

= Theoretical advantage has not been proven
= No dynamic scheduling of calls (branch prediction)
m Static scheduling, relies on compiler results

= Optimisation via test runs and profiling necessary
= Application only fast with optimal development

m Expectations were not met
= Barely faster than an x86 CPU, partly due to slow cache
= Software was ported slowly or not at all

= No support for 32-bit code, had to be emulated at great expense
= Speed then droppedto 1/8

34/66



Standards that never made it: Intel Itanium (2)

x86 CPUs developed faster than expected in 1994
Intel and AMD competed in the 1 GHz race

= 06.03.00: AMD Athlon Thunderbird, 08.03.2000: Intel P3 Coppermine

Xx86_64 CPUs from 2003 (Opteron K8) or 2004 (Xeon NetBurst)

Applications ran faster thanks to techniques such as prefetching

and speculative execution
= The advantages of the EPIC/VLIW concept evaporated &

Legal dispute between Oracle and HP over discontinued support

Long adherence to the concept earned it the name Itanic
Conclusion: Please recognise when you've taken a wrong turn
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https://www.pcgameshardware.de/,Retrospektive-Thema-214694/News/Michelangelo-kommt-AMD-gewinnt-das-Gigahertz-Rennen-und-Ati-bringt-die-Radeon-9800-Pro-PCGH-Retro-06-Maerz-706003/
https://de.wikipedia.org/wiki/Intel_Pentium_III#Coppermine
https://de.wikipedia.org/wiki/AMD_Opteron_(K8)
https://de.wikipedia.org/wiki/Intel_Xeon_(NetBurst)#Nocona

Past bus systems: IDE

m Renamed PATA after the introduction of SATA (2003)

m Originally developed by Western Digital, later standardised
m 34- or 40-pin connector for hard drives and floppy drives

m 9 development stages, maximum transfer rate of 133 MB/s

m 2 channels, each with two drives (master, slave®) per controller
= 2 additional channels for floppy drives

s With Cable Select, the cable determines the order

m ATAPI allowed IDE to encapsulate SCSI packets
» this also enabled support for optical drives and tape drives

* actually Device 0 and Device 1 36/66



Past bus systems: IDE

m Correct device distribution o
across the buses was essential s Lk
m Hard drives and CD burners D TOH  Cachg of e ol 2]
i S ur-n process started at 16x (2400 KB /s)
were not allowed to be bl |
e 10:40:46 Bum process filed at 16x (2400 KB /<) =

connected to the same bus S

{Ised read bufie

» The primary and usually faster _ Q e =—=
drive was generally the master e

[ Th|$ improved [ater W|th more — Wiiting at 16x (2 400 KB/s) HecmderauffarLevens:e—
MITSUMI CR-48<8TE: Track -
modern controllers and
™ Verify written data
standards el ok S bt En e
lr:r’ng :;u;gﬂ to save, print, or discard Save... I Piint... | Discard l
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https://www.reddit.com/r/nostalgia/comments/1dg4g25/nero_fails/

BIOS updates from hell

= BIOS updates used to be possible only under DOS.  |GlE=iyritwk il

for Shell V1.0.3.9

Copgr%ght (c) 2011-2017 Phoenix Technologies Ltd.
= |inux users had to use dual boot or live media Comrigit B
: : : SecureFlash BY0S detected .
m Some BIOS updates still require this today Initialize Flash module.
= Backup ROMs did not yet exist in case of failed Prepare to flash "bios”

Do not turn off the computer during the updatett??
U pd ateS Begin Flashing

Total blocks of the image = 2048.

= Some manufacturers still manage to brick devices
during updates today %

e has made many things so much easier #:

= Over 50 manufacturers, 2,500 devices and 13k updates
" Requires UEFI

What could go wrong?

= Manufacturers can upload their firmware via LVFS
= Nevertheless, there is still room for improvement
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https://www.reddit.com/r/minisforum_v3/comments/1k56hpn/bios_update_has_caused_a_black_screen/
https://fwupd.org/

[ Software
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Drivers

m Driver search without original packaging and
accessories in the pre-Internet era ==

m Driver search before Windows 7
m Missing SATA drivers in Windows XP

m Creating a driver diskette on a second
computer

= Compiling NVIDIA drivers under Linux
® Third-party drivers before DKMS

m ndiswrapper - Windows WLAN drivers under
) Linux &%
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https://github.com/dell/dkms
https://ndiswrapper.sourceforge.net/wiki/index.php/Main_Page
https://youtu.be/BcxKINWMD8M

Windows Millennium Edition

m Succeeded Windows 98 in 06/2000 (after 1y)

" Emergency product; Windows 2000 was
supposed to merge the two product lines

m | ast operating system in the Win 9x series
m DOS 7.0 is hidden, but still exists

m Significantly more unstable than Win 98 SE

= Attempted to combine 9x userland with
Windows 2000 features

m Applications could still crash the entire system

actually pronounced me

ME in its usual habitat
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IBM 0S/2 (formerly known as BS/2)

m PC operating system developed between 1987
and 2002

= intended to replace DOS, developed briefly in
collaboration with Microsoft

m Partnership ended in 1991

= Microsoft wanted to offer 0S/2 for many PCs,
IBM only for PS/2

= A ot of bureaucracy and delays

= First version without GUI, but high system
requirements

Y
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https://commons.wikimedia.org/wiki/File:OS-2_Warp_3_logo_mark.svg

IBM 0S/2 (formerly known as BS/2)

= Windows 3.0 sold significantly better than
0S/2

= 0S/2 was significantly more expensive than
DOS and Windows

= 3 million vs. 300,000 copies in one year

= Was sold and further developed by third
parties
= 2001-2015 as eComStation
® since 2015 as ArcaOS

® Niche OS, but still in use

4 " SUPports UEFI, USB 3.0, NVMe and

43/66


https://commons.wikimedia.org/wiki/File:OS-2_Warp_3_logo_mark.svg

Operating system landscape

Mythos

There used to be more exciting experiments with operating systems!
Nobody dares to do anything anymore! <&

m The UNIX system landscape has thinned out
= BSD family, IBM AIX, macOS (and still a little Solaris)

m There are over 600 Linux distributions
= Some of them even have alternative init systems &

m There are numerous niche operating systems
= Haiku, SerenityOS, Redox, 9Front, RISC-0OS, ReactOS, ZealOS, Hurd,...
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https://commons.wikimedia.org/wiki/File:Linux_Distribution_Timeline.svg
https://www.haiku-os.org/
https://serenityos.org/
https://redox-os.org/
http://www.9front.org/
https://www.riscosopen.org/
https://reactos.org/
https://zealos.net/
https://www.gnu.org/software/hurd/

Operating system landscape
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XFree86 vs. X.0rg

[25]

XFree86 was released in 1991 as a free X11
iImplementation

for UNIX, BSD, Linux, and others
was forked in 2004 as X.0rg

disputes over new licence from 4.4 onwards
m XFree86 Project License, GPL-incompatible

= More modular design

Different driver support depending on
implementation

= XFree86 bypasses the kernel for the GPU

X.0rg logo
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https://marc.info/?l=xfree86-forum&m=107539665900550&w=2
https://de.wikipedia.org/wiki/Datei:X.Org_Logo.svg

XFree86 vs. X.0rg

m At times, both X servers were delivered
= This confused new users in particular

m Configuration was generally too complex
= No good default configurations

= Difficult to use
= Troubleshooting

m Before 2000, CRT mod

elines sometimes had

to be entered manual
= Frequencies and cloc

y

K rates

® |ncorrect entries could damage CRTs

# XFreeB86 4 configuration created by pyxfB86config

Section "ServerLayout"
Identifier

"Default Layout"
Screen "3

Screen0" 0 0
3 rePointer”
InputDevice
EndSection

Section "Files"

# Multiple FontPath ent:

# By default, a font

# used to render fonts
ModulePath
ModulePath
ModulePath
FontPath

Get Help
Exit

are allowed (they are ncatenated together)
independent of the 3 rver is

WriteOut Read

t Text Cur Pos
Justify Wher ge

UnCut Txt To Spell

nsion XUideo—MotionCompensation
XFreefb-VidModeExtension
XFrecbbo-DGA
XFreef6-DRI
DRIZ

Flease consult the The X.Org Foundation support
at http:r-uiki.x.org
for help.
(EE) Please also check the log file at “svarslog/Xorg.0.log"” for addi
jrmation.
(EE)
(EE) Server terminated with error (1).
t: giving up
: unable to co
SErVEr error

ngy log file.

ct to X server:


https://en.wikipedia.org/wiki/XFree86_Modeline

XFree86 vs. X.0rg

m X.0Org has architectural disadvantages
= Applications can read each other's inputs
= Numerous CVEs in recent years
= Development has stagnated

= Wayland was introduced in 2008 as an
alternative

= Easier to maintain protocol
= | essvulnerable design
= Now standard in most distributions

[26] 48/66


https://de.wikipedia.org/wiki/Datei:Wayland_Logo.svg

The internet

Mythos

The internet used to be less polluted with advertising!

= Toolbars for web browsers

m Systray pop-ups

= Messengers with integrated advertising (ICQ ProSieben Edition)
= Branded shareware, registerware software

m Cookie banners are a real nuisance
m Use Consent-O-Matic

= Conclusion: Advertising has always been intrusive
49/66


https://consentomatic.au.dk/

The internet
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https://humornainformatica.blogspot.com/2011/01/internet-explorer-e-suas-barras-de.html
https://medium.com/ux-splash/enough-is-enough-typical-website-experience-in-2022-ea04dab483df

The internet

m Persistent trend: web apps
instead of native applications
= Runtime approach
= Simplifies development

= Strong dependence on the
framework used

m VVendor lock-in likely
m Firefox supportis getting worse

m Can we please undo this?

2>




Ul/UX

Mythos

The previous design language was clearer and more appealing! &

® Yes and no
= There have always been design failures and changes
= Minimalism has been omnipresent (again) for several years now

52/66



Ul/UX: Designs from hell

Program Manager

=

Cardfile:

Settings Help

.
.‘E Joao, to start a program
= 9 just elick onit.

Faontz Desktop Inactive ’ T se the proscams i his

room, hold down the F1 key.
@ B@) Active g 7 O Ot cptions
g = File Edit / i

Disabled
Highlighted

Frinters International  Date/Time 386 Enhanced  Drivers

|Changes the Windows screen colors

Startlp Microzoft Bob  Applications

Microsoft Bob
Windows 3.1 Hot Dog Stand
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https://blog.codinghorror.com/a-tribute-to-the-windows-31-hot-dog-stand-color-scheme/

UlI/UX: Changes over time

m Skeuomorphism has been almost The evolution of the
completely disappeared frash icon

= An approach in which the design is
oy &

modelled on familiar everyday objects
m Since the 2010s, flat design in

particular has been back in vogue 1995 1998 2000
= Windows Phone 7 (2010) o =
= Apple i0S 7 (2013) @ @
m Google Material Design (from 2014) -l A

Icon changes


https://en.wikipedia.org/wiki/Skeuomorphism
https://programmerhumor.io/microsoft-memes/the-evolution-of-the-trash-icon-rkcy

UI/UX:i10S 6/7 and Windows Phone 7
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https://www.cultofmac.com/reviews/ios-7-interface-review
https://betawiki.net/wiki/Windows_Phone_7_build_7008

Ul/UX: Skeuomorphism, Flat Design, Neomorphism
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https://blog.logrocket.com/ux-design/skeuomorphism-ux-design-examples/

UI/UX: Is less really more?

= The trend is towards flat designs
m Reduction to the essentials
m High similarity between many icons
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. Retrocomputing today
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Retrocomputing today

m How useful is it (still) to use old hardware today?
= |t depends...

= Hardware is not improving
= Previously lacking power management, poor performance/watts
= Cases break, paint peels, rubber coatings deteriorate
m Proper storage is essential
= Dispose of old (Ni-Cd) batteries properly

m Retro computing has long since ceased to be a niche hobby
= Plenty of content available, often at inflated prices
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Retrocomputing today
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Retrocomputing today
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IBM T23 Super Retro 14,1" Windows 98! Notebook Laptop

384Mb 10Gb CDROM COM LPT

1 99.8% positive Bewertungen - Mehr Artikel des Verkaufers - Verkaufer kontaktieren

EUR 399,99

(inkl. MwSt.)

€34199 mit Gutscheincode Preisdetails

EUR19,07/Monat in 24 Raten mit Klarna

Artikelzustand: Gebraucht (&

“von Handler - mit 12 Monaten Gewéhrleistung und Ink. MwSt”

&
C

Weitere Details

Auf die Beobachtungsliste

ebayplus Sammeln Sie 400 Punkte | Mehr erfahren

7/
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https://www.reddit.com/r/thinkpad/comments/wswdzh/should_i_be_concerned_about_this_battery/

Retrocomputing today

m |t's still fun to use old hardware/software
® [t grounds you immensely: things were not

netter in the past ﬁ A

m Thereis a lot to learn

= e.g. how to achieve a lot with few resources
m There are many impressive projects

m DOStodon (DOS Mastodon client)

m |SH (JavaScript for DOS)
m heffalump (PalmOS Mastodon client)
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https://github.com/SuperIlu/DOStodon
https://github.com/SuperIlu/jSH
https://github.com/knickish/heffalump

Retrocomputing today: Recommended sources

m Nachlese LJ = YouTube &

= Pentium bug history = = |GR

m SFT12 - Pentium & == ® This Does Not Compute
= Webseiten & " Userlandia

= WinWorld PC (Abandonware) " The Serial Port

= Abort Retry Fail (Blog) " RetroBytes

m | aptop Retrospective

m Fediverse &

m Regionales Retro-RZ = = Podcasts &
= OpenPA = DOS Game Club

R
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https://web.archive.org/web/20190731170502/http://www.trnicely.net/pentbug/pentbug.html
https://www.stayforever.de/2023/09/der-pentium-prozessor-sft-12/
https://winworldpc.com/home
https://www.abortretry.fail/
https://freiburg.social/@3rz
https://mastodon.social/@OpenPA
https://inlovewithpda.com/
https://www.youtube.com/channel/UCLx053rWZxCiYWsBETgdKrQ
https://www.youtube.com/channel/UCEp20NgOZHmgWdbQdHSxgjw
https://www.youtube.com/channel/UCD_SqY872aJSEjh8CcBFB7g
https://www.youtube.com/channel/UCgbw0F-frjDxvQjzruGRJwg
https://www.youtube.com/channel/UCBp33nQRejZkmujCMtnPJTQ
https://laptopretrospective.com/
https://www.dosgameclub.com/
https://www.stayforever.de/

ThinkPad-Museum Podcast

m Published every ~4 weeks

m Focuses on history and the
oresent day

= News, models, techniques and
personalities

= |[nteractive format, guests
welcome!

m Available wherever podcasts _
Available whe ThinkPad-Museum

= Feed, fyyd, Apple Podcasts,
Spotify 64/66



https://podcasts.darmstadt.social/@thinkpadmuseum/feed.xml
https://fyyd.de/podcast/thinkpad-museum-podcast
https://podcasts.apple.com/us/podcast/thinkpad-museum-podcast/id1722845536
https://open.spotify.com/show/1Tyf65RpY3bKZr0xYVFhjc

Image sources

= C64 = MCA

m /X Sepctrum 48K m XT, ISA, EISA

= DOS-Shell = |tanium logo

= Windows 95 = |tanium forecasts
= Windows ME m Nero screenshot
m EEE PC m Torvalds/NVIDIA
m [ntel 486 SX2 = 0S/2

= |ntel 486 DX2 OverDrive m X.0Org logo

m 5 GHz Project = Wayland logo

= AMD DIE m |E Toolbars

m Dallas DS12B887 = Web Fail

= Dallas Rework = Windows 3.1 Hotdog Stand theme
m 486er Battery m Trash icon

m Gardena to USB m OS6vsT

= USB Logo = Windows Phone 7
= COMDEX 1998 - Windows 98 m Skeuomorphism

= XKCD 927 - Standards " Spicy Battery 65/66


https://de.wikipedia.org/wiki/Datei:Commodore64.jpg
https://de.wikipedia.org/wiki/Datei:ZXSpectrum48k.jpg
https://en.wikipedia.org/wiki/File:DOS_Shell_Screen.png
https://www.youtube.com/watch?v=EHHV97VLorA
https://commons.wikimedia.org/wiki/File:Microsoft_Windows_Me_logo.svg
https://commons.wikimedia.org/wiki/File:Asus_eee_.._sous_windows_xp_(.jpg
https://commons.wikimedia.org/wiki/File:Intel_486_SX2_-_50.jpg
https://commons.wikimedia.org/wiki/File:Intel_486_dx2_overdrive_2007_03_27.jpg
https://www.tomshardware.com/reviews/5-ghz-project,731.html
https://youtu.be/yRn8ri9tKf8
https://de.wikipedia.org/wiki/Datei:ROCKY-518HV_-_Dallas_Semiconductor_DS12B887-2377.jpg
https://www.ardent-tool.com/misc/Dallas_Rework.html
https://yeokhengmeng.com/2021/05/setting-up-a-486-retro-pc/
https://traumshop.net/produkt/gardena-auf-usb/
https://de.wikipedia.org/wiki/Datei:USB-Logo_generic.svg
https://youtu.be/w_aQLBVuZns
https://xkcd.com/927/
https://de.wikipedia.org/wiki/Datei:IBM_MCA_XGA_card_front.jpg
https://de.wikipedia.org/wiki/Datei:Bussysteme_Extended_ISA_32Bit,_ISA_16Bit,_XT_8Bit.JPG
https://de.wikipedia.org/wiki/Datei:Itanium_logo_alt.png
https://de.wikipedia.org/wiki/Datei:Itanium_Sales_Forecasts_edit.png
https://www.reddit.com/r/nostalgia/comments/1dg4g25/nero_fails/
https://youtu.be/BcxKINWMD8M
https://commons.wikimedia.org/wiki/File:OS-2_Warp_3_logo_mark.svg
https://de.wikipedia.org/wiki/Datei:X.Org_Logo.svg
https://de.wikipedia.org/wiki/Datei:Wayland_Logo.svg
https://humornainformatica.blogspot.com/2011/01/internet-explorer-e-suas-barras-de.html
https://medium.com/ux-splash/enough-is-enough-typical-website-experience-in-2022-ea04dab483df
https://blog.codinghorror.com/a-tribute-to-the-windows-31-hot-dog-stand-color-scheme/
https://programmerhumor.io/microsoft-memes/the-evolution-of-the-trash-icon-rkcy
https://www.cultofmac.com/reviews/ios-7-interface-review
https://betawiki.net/wiki/Windows_Phone_7_build_7008
https://blog.logrocket.com/ux-design/skeuomorphism-ux-design-examples/
https://www.reddit.com/r/thinkpad/comments/wswdzh/should_i_be_concerned_about_this_battery/

Thank you for your attention
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