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Striking while the soldering iron is hot

In the retrocomputing and retrogaming enthusiast community, there’s 

often a special passion for hardware. Casual gamers of old and new 

titles sometimes make do with software emulators or hardware players 

like the Mini/Maxi/Next or Mist/Mistica/Mister series. But, let's face it, 

the full 'nostalgia' effect is only achieved with the original hardware 

that carries the inimitable look & feel of every home computer or 

console from the 1980s.

As witnessed in the last issue of RMW that celebrated the first 40 

years of two of the machines that made personal computing history in 

Europe and America, time inexorably marches on. Many of these 

beloved computers of ours are beginning to show the signs of age, and 

although we can often rely on the good design that made them robust 

and resistant to failure, all owners of original hardware sooner or later 

have been confronted with screens that turn suddenly black or 

become a jumbled mess of incomprehensible characters. These and 

other unmistakable signs of electronic problems suffered by the 

various components distributed on the motherboards of our systems 

are a common sight as the years roll on.

And when a fault occurs,let's be honest!, 95% of us, users of original 

hardware (just as we did 40 years ago), often panicking completely, 

fearing that they have lost forever the possibility to play or program 

with the computer/console that they cherish like a child... After the 

first few minutes of despair, what to do but turn to the 'friend-who-

knows' or, with more hope than expectation, write a post begging for 

help on the forum or Facebook group that specialises in that brand or 

model? The writer knows well he is in good company when he claims 

to be able to carry out only elementary repairs, well aware that he 

represents nothing more than a public hazard when a lit soldering iron 

happens to fall into his hands. Fortunately, over the years, I have met 

some really good electronic technicians who are endowed with the 

most important virtue a repairman must possess: patience. When 

something apparently irreparable happens to one of my many 

machines, I know who to turn to. Shipping costs and resolution times 

aside, I am usually reasonably sure that after a machine breakdown, I 

can get it working again within a certain time frame and within an 

equally certain outlay of money.

And so, let’s dedicate this issue of RMW and this September editorial - 

a time when, after the holidays, everything gets going again and we 

anticipate a new year of hard work - to all those who know where to 

put their hands in the event of a hardware failure. Fortunately, there 

are still plenty of people who can help repair faults on the more or less 

famous machines of the 80s and 90s market. They are often capable, 

hard-working and helpful people and are scattered among us poor 

mortals in the several forums and groups dedicated to retro-

computing. We know how important their know-how is and how it 

should be preserved by all means with documentation, manuals, video 

tutorials and online courses.

Time is the main enemy of hardware, and if you want to keep it alive, 

there is and will always be a need for these gurus, sorcerers, venerable 

bearers of the Supreme Knowledge of resurrecting computers, 

monitors, consoles and peripherals. So keep supporting your trusted 

repairers, make them understand how great your esteem is and how 

important it is that they spread their art to the new generations, if 

possible. We at RMW invite them to write to us and send us their 

articles based on their most complex or most curious repair 

experiences. Support your local repairman!

David La Monaca
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Dear retro-nostralgic friends, here we are punctual also 

in this new issue of RMW at the analysis of another of the 

first, historical, gaming systems. In this article we're going 

to analyze another game console born, like several others, 

at the end of the 1970s and which had, like others, several 

points of interest. We are talking about the Bally Professional 

Arcade (fig. 1), the third console of the second generation 

of gaming machines to appear on the market and also 

the first to be transformed into a real computer.

Origins
We are in the 1920's and Raymond Moloney, from Cleveland, 

works for a company that produces "punchboards", a 

typical betting game common in the United States of 

America in the first part of the 20th century where the 

player has to "punch" a sealed hole in a wooden or 

cardboard board from which a roll of paper comes out 

containing a possible number or code combined with a 

prize. In 1931 was launched what can be considered as 

the first coin operated pinball machine in history, the 

"Baffle Ball". The success was immediate: 400 units per 

day were produced. Moloney decided to ride the wave of 

these new games and, with the funding of some companies 

in the sector, in 1932 he founded the Bally Manufacturing 

Company to produce pinball machines. The first product, 

the Ballyooh (from which the company takes its name) 

sells well and within 7 months Bally sells 50,000 units. 

Business continued to go well in the following years, so 

much so that within a short time Bally became the first 

producer of coin-operated games on the market with slot 

machines and pinball machines being the main players. 

The history of Bally is intertwined with that of Midway 

Manufacturing Company, a company founded in 1958 

that produced arcade gaming systems, even if at that 

time of mechanical type, that was bought by Bally in 1969. 

In the early 1970s, Midway began marketing electronic 

arcade games (shooting galleries, horse racing and the 

like). Midway then makes a commercial agreement with 

the Japanese producer Taito, also dedicated to the 

production of arcade games, for the reciprocal import of 

each other's games (it will be thanks to Midway that 

Taito's Space Invaders will arrive in America).

Meanwhile, in 1977, the Fairchild Channel F, the first 

second-generation console, was introduced. This system 

meant that "serious" video games with sounds, colours 

and gameplay more refined than the "Pong"-style consoles 

of the previous generation were also available to home 

users. Bally, attracted by the potential of the sector, 

commissioned Midway, which, as already mentioned, was 

already involved in the electronic arcade market, to design 

a home game system. Midway in turn engaged Dave 

Nutting Associates (DNA), an electronic game system 

development company acquired in the mid-1970s. DNA 

gained experience in the industry by making what is 

considered the first microprocessor-driven pinball machine, 

integrating an Intel 4040 into a Bally's pinball machine, 

and having since released a pair of electronic arcade 

machines (Gun Fight and SeaWolf). DNA develops a new 

hardware platform that will then be integrated not only 

into the new console but also into new arcades produced 

by the company.

Bally's and more
The system that is built is a true team effort. At Midway 

Games, the company that produces Midway's arcade 

games, they design a circuit board with the Z80 

microprocessor as the CPU while DNA designs a new 

graphics chip. The team that develops this chip includes 

 Bally Professional Arcade
by Leonardo Miliani

Fig. 1: Bally Professional Arcade, later also known as 
Astrocade (photo: Evan-Amos - source: Wikimedia)
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among its ranks 2 former students of the University of 

Wisconson-Milwaukee, Tom McHugh and Jay Fenton: the 

latter, who has already worked on some pinball machines, 

is put in charge of the team. Fenton will then carry on the 

development of the system in arcade version and will use 

this hardware for a couple of Bally/Midway games, Gorf 

and Wizard of Wor.

The console is produced by E.F. Johnson Corporation and 

presents squared lines with black plastic and wood 

finishing, the style in vogue among the consoles of that 

time. The port for the cartridges is frontal and next to it 

there is an alpha-numeric keypad with 24 buttons. Behind 

the console are the joystick ports and, hidden by a flap, 

an expansion port. Bally presents the console at the end 

of 1977 as "Bally Home Library Computer": the name is 

motivated by the fact that Bally intends to offer a hardware 

expansion that turns the console into a real computer 

with a dedicated keyboard, 16 KB of memory and a unit 

for interfacing with a magnetic cassette player. The console 

is marketed by the company JS&A and can be ordered 

only by mail for 299.95 dollars, a price not really affordable 

and much higher than the direct competitor Atari VCS, 

which costs 100 dollars less. For some problems in the 

production, the shipment of the first units was delayed 

until the beginning of 1978. In this period of time the 

name is changed in "Bally Professional Arcade", the 

exclusivity to JS&A is removed and the console is also 

sold through computer shops.  The expansion to turn the 

console into a computer disappears from the ads, and 

instead a cartridge with a version of the Palo Alto Tiny 

BASIC adapted to the features of the machine and that 

allows programming with the integrated keypad is put on 

the market at 50 dollars. To load and save BASIC programs 

is offered, always at the price of 50 dollars, a specific 

interface to connect a common cassette recorder. The 

console offers 4 integrated programs: the games 

"Gunfight" (a gunfight set in the Far West) and 

"Checkmate" (despite the name, it's a Snake-like game), 

"Scribbling" (a drawing program) and a calculator.

Commercial failure
The console doesn't meet the favour of the public. In spite 

of being technically superior to the direct rival VCS (a 

more powerful CPU and a more performing graphic 

processor) the higher price and the scarcity of famous 

titles made the needle of the scales to lean towards the 

Atari's console: this last one, in fact, in order to push its 

system commercially, was awarded the exclusive of the 

conversions of all the most famous arcade bar games, 

while Bally could offer the porting only of the booths of 

its subsidiary Midway and few other original titles. Towards 

the end of the 1970s, Bally lost interest in the console, 

which, in early 1980, was sold to Astrovision, a company 

founded a few years earlier that produced home computers. 

The agreement includes the use of the Bally name and 

the possibility to continue selling Midway licensed games 

as well as the technical support of Bally and DNA. Astrovision 

puts the console back on the market as the "Bally Computer 

System" (fig. 2) and, in an attempt to push it as a computer 

as well, it is distributed with a free copy of the BASIC 

cartridge, but sales remain poor since the console's small 

memory allows very simple BASIC programs to be written. 

It's presented also a project that had been started by 

Midway, that is the "ZGRASS-32 Computer Keyboard" (fig. 

3), an expansion with integrated keyboard, 32 KB of RAM, 

Fig. 2 - Bally Computer System, now distributed by 
Astrovision (photo: Artistosteles - source: Wikimedia)

Fig. 3 - ZGRASS-32 Computer Keyboard
(source: redd.it)
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16 KB of ROM and the support to the GRASS programming 

language: for those who don't know it, it's the language 

used to create the animations of the attack plans to the 

Death Star in wireframe graphics that appear in the movie 

"Star Wars". This expansion draws its reason for being 

from the fact that Midway, through its subsidiary DNA, 

had contacted Tom DeFanti, the author of the GRASS 

language, to study the creation of a system for the 

generation of graphics to be used not only for Bally's 

console but also in Midway's arcades. The sale of the 

console to Astrovision stopped the development of the 

hardware, which was resumed for a while by Astrovision 

but, like the previous expansion to transform the console 

into a computer, also the ZGRASS-32 never saw the light 

even if it had been shown at the 1981 Summer CES in 

Chicago: inside the modules on display, however, there 

was the hardware of the Datamax UV-1, the only system 

made by Midway and DeFanti's group that natively 

supported the GRASS language. After that exhibition, the 

ZGRASS-32 disappeared from the radar and never appeared 

again in advertisements, let alone in the price lists.

At the beginning of 1982 the agreements with Bally ended 

and so did the rights on the use of the name: Astrovision 

became Astrocade and the console assumed the new 

name of "Astrocade Professional Arcade", known to most 

people simply as "Astrocade". Other game cartridges are 

put on the market, reaching about 45 titles, including the 

porting of the last Midway arcade. Despite the huge 

expenses for the advertising promotion made by Astrocade 

the sales of the console remain low, mainly due to the 

limited number of popular games available because of 

the Atari exclusives. Astrocade had to resort to more or 

less obvious clones of famous titles, such as "Cosmic 

Raiders" that copies "Defender" (fig. 4), or "Galactic 

Invasion" that replicates "Galaxian" (fig. 5), and "Muncher" 

that winks at Pac-Man. At the end of 1983 Astrocade 

declares bankruptcy and goes under the protective wing 

of Chapter 11 American legislation, a kind of our receivership. 

During 1984 Astrocade managed to stay afloat by selling 

the console for $59.95 with a free game cartridge but 

the 1983 crisis that hit the video game market will soon 

present the bill and Astrocade will be permanently closed 

between the end of 1984 and the beginning of 1985 

making the unlucky console disappear at the same time.

Technical features
The console is based on a high performance 8-bit CPU, 

the Zilog Z80 operating at 1.789 MHz, and is equipped 

with 4 KB of DRAM (fig. 6). Since at the time the RAM is 

very expensive, to reduce the costs of the system are 

adopted some tricks: it is used a single bus for addresses 

and data, and are used memory chips slower, then cheaper, 

compared to models normally mounted on computers. 

The memory can still be expanded by the interfaces 

mounted in the rear port up to a maximum of 64 KB in 

total (the maximum addressable by the Z80). The ROM 

of the system is 8 KB and contains, besides the operating 

system of the machine, also the integrated games. The 

RAM is also shared by the graphics chip for the video 

buffer: a system of wait signals allows to avoid the CPU 

to access it at the same time.  Speaking of the video 

processor, this is made by DNA and is unofficially known 

as "Magic System": it is able to operate both in low 

resolution, at 160x102 pixels, and in high resolution, at 

320x204 pixels. This last mode, however, is not selectable 

on the console due to the lack of memory and is only used 

Fig. 4 - Cosmic Raiders, clone of Defender
(source: uvlist.net)

Fig. 5 - Galactic Invasion, doesn't it remind you of 
Galaxian? (source: videogameconsolelibrary.com)
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in later Midway arcades based on the same hardware. 

The colors on screen are 4, selectable from a palette of 

256. The chip doesn't support sprites but it accelerates 

in hardware some operations on the graphics, such as 

displacement, rotation, OR and XOR operations in order 

to manipulate in a very fast way the bitmap images acting 

in practice as a sort of "blitter". It is also equipped with 

the ability to hook a video interrupt to change color palette 

when the electronic brush has arrived at a certain horizontal 

coordinate. This function has been thought to allow 

programmers to realize games where the screen is divided 

in 2 vertical areas with different palettes, where one 

represents the game area and the other one a panel to 

keep scores, lives and other game data but at the end it 

has been exploited also to simulate an 8 colors mode.

The console has 4 controller ports allowing, for titles that 

support it, simultaneous play by as many players. The 

controllers have a pistol-style grip with a trigger and a 

small top-mounted 8-way joystick, which also acts as a 

paddle being a potentiometer that can be rotated (fig. 

7). Audio is handled by the Music Processor, a chip capable 

of handling 4 channels: 3 square wave outputs and a 

fourth source for noise, which can be output either 

independently or mixed with one of the other channels. 

The chip supports single channel volume and also hardware 

vibrato.

The game cartridges have the same size and shape of the 

normal cassettes and are inserted in the appropriate port 

even if some, like the BASIC one, have been realized to 

be "read" also through an audio plug to be connected to 

the interface for the management of the cassette recorder 

(fig. 8). The capacity is a maximum of 8 KB of ROM memory. 

A curiosity: the console has an openable door on the 

upper part where you can put the cartridges of your 

favorite games, so you can always have them at hand.

BASIC
The BASIC cartridge allows you to write small programs. 

But where are they allocated, since the console already 

has very little RAM memory available for game data? 

Fig. 6 - View of the interior of the console (photo: Evan-Amos - source: Wikimedia)
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Doing the math, each video pixel requires 2 bits to indicate 

its color, so each byte of memory contains the data for 4 

pixels, for a total of 40 bytes per line (160 pixels x 2 bits 

= 320 bits / 8 bits=40 bytes). This results in a video 

buffer of 4,080 bytes (102 rows x 40 bytes = 4,080 bytes) 

so out of the 4 KB of RAM only 16 bytes (4 KB => 4,096 

bytes) remain free for game data! How is it possible for 

the user to write a BASIC program in such a small space? 

The developers have taken some measures. First, the 

resolution is reduced from 160x102 to 160x88 pixels, 

thus recovering some bytes. Other bytes are recovered 

by resorting to another trick, even more ingenious, which 

"drowns" the data in the video buffer. The number of 

colors is reduced from 4 to 2 so that of the 2 bits normally 

used to select the color now only 1 bit is needed to indicate 

whether the pixel should be rendered with the primary 

color (pixel "on", 1) or with the background color (pixel 

"off", 0), and the remaining free bit is used to store a bit 

of the program in BASIC. In this way, every 2 bytes 1 byte 

for the video image (the 8 odd bits of the 2 bytes) and 1 

byte of the program (the 8 even bits of the 2 bytes) are 

stored, recovering another 1760 bytes. When the graphics 

chip accesses the video buffer it reads 1 byte as usual 

but ignores the even bits while when the BASIC interpreter 

executes a program it reads 2 bytes at a time to "reassemble" 

1 byte of the code. Amazing, isn't it? To enter programs 

is used a system that relies on the integrated keypad and 

Fig. 7 - The gun handle-style joystick.
Above is the actual controller that serves as a 

joystick and paddle 
(photo: Evan-Amos - source: Wikimedia)

Fig. 8 - Console cartridges, also known as "videocades"
Note the audio socket on the BASIC one (source: oldcomputers.net)
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that assigns to each key one or more functions, the same 

system adopted later on the ZX Spectrum (Fig. 9). BASIC 

is derived from Tiny BASIC and is bare but still contains 

commands to read joystick inputs and to drive graphics 

and sound, allowing you to create small games.

Game over
The Bally Astrocade, as it's known to the most, was a lady 

console, with technical characteristics superior to those 

of its rival Atari VCS but the strength of this last one was 

the immense games park, many of which in exclusive, 

that it was able to offer to its users, relegating the Astrocade 

to the role of follower: less than 50 games of the first one 

against the over 550 of the second one are pitiless 

numbers. Moreover, Bally itself didn't know how to promote 

the console as it should have: initially put on sale only by 

mail, it still managed to collect 8,000 orders, but Bally 

accumulated production delays due to the inability to 

satisfy the high demand that the Astrocade met. This 

thing is curious and it almost shows the inability to make 

long term plans, to be able to foresee the success of the 

product and to be able to plan correctly the initial phases 

of the commercialization which, for a colossus as Bally 

was at that time, sounds really strange. Moreover, the 

main activity in Bally's business was pinball and slot 

machines and, when in the same year of the console's 

debut in Atlantic City gambling was legalized, it immediately 

decided to invest in the construction of a hotel with a 

casino (and therefore in its slot machines) in that city. 

The large sums needed for the operation and the losses 

accumulated by Astrocade, due not only to poor sales 

but also to the development of projects such as the module 

to turn it into a computer never arrived on the market, 

make Bally lose interest in the console very quickly, which 

decides to get rid of it after less than 2 years of sales. It's 

a pity because if it had been supported in a more convinced 

way maybe it would have had better luck.

Fig. 9 - The template to be attached to the console 
keypad in order to enter programs in BASIC (source: 

thedoteaters.com)
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Still no Game Cube. In fact, it's the turn of Nintendo's 

latest cartridge-based living room console (the Switch 

doesn't count, it's a hybrid).

The Nintendo 64 was commercially released between 

1996 and 1997 and was developed under the code name 

"Project Reality Ultra 64" (the planned name for the 

release was supposed to be Ultra 64); its product code 

is NUS-CPU and this system also carries the protection 

systems of its predecessors.

CIC / PIF
This lock-key protection system provides, as we have 

already seen with the SNES, the presence of a chip both 

in the console and in each cartridge but it seems that in 

the N64 console board there isn't the corresponding CIC 

but another integrated one called PIF:

The chips used have the following labels:

- CIC-NUS-6101 (in NTSC cartridges)
- CIC-NUS-6102 (in NTSC cartridges)
- CIC-NUS-6103 (in NTSC cartridges)
- CIC-NUS-6105 (in NTSC cartridges)
- CIC-NUS-6106 (in NTSC cartridges)
- CIC-NUS-7101 (in PAL cartridges)
- CIC-NUS-7102 (in PAL cartridges)
- CIC-NUS-7103 (in PAL cartridges)
- CIC-NUS-7105 (in PAL cartridges)
- CIC-NUS-7106 (in PAL cartridges)
- PIF-NUS (in the console)

The most common bypass is called Ultra-CIC, a 

programmable PIC that emulates the behavior of the 

original CIC:

This system has managed to survive attacks for a good 

20 years! Some managed to reverse engineer the algorithm 

of the NTSC system partially back in 2011 but the final 

solution came only in 2015 when a team of 2 reverse 

engineers was able to carp all the mysteries.

Also in this case the system used was that of "decapping":

 Nintendo 64 - the (un)protections
by Dr. Andrea Q. - www.retrofixer.it 
Youtube channel: https://www.youtube.com/channel/UCEw0CQ8LKyA9jVvWXkEwp4Q
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The package of the CIC chip was then "abraded" until 

showing the DIE containing the entire system; at this 

point, thanks to the use of a microscope, they went to 

observe the micro-components of the devices:

The core is therefore a Sharp SM5, already used by 

Nintendo in the old portable games or in some calculators 

of the pre-console era.

After a long series of trials and errors they managed to 

dump the ROM and came up with this pattern:

"You may be wondering 'how do I trace patterns from a 

photo'? Watch this video [https://www.youtube.com/

watch?v=aHx-XUA6f9g] to get an idea."

Finding that the CIC sends a "Hello" + Region ID, then 

the encoded seed and finally a checksum:

the PIF, receiving the correct data, continues the execution 

of the software:

Obviously thanks to the ROM dump and its reversing the 

data has been decoded to allow emulation.

There are also adapters that can overcome the problem 

but, as they were produced before the reverse engineering 

of the CIC/PIF system, they are not fully compatible:

Physical Protection
NTSC cartridges are physically different from JAP cartridges:

In order to get them in, a modification has to be made to 

the case by removing the tabs in the cartridge slot:

This system ONLY works between US and JAP and is not 

good for PAL games due to CIC.

64DD
Between 1999 and 2000 an add-on for the N64 called 

64DD was released in Japan:
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This terrible Nintendo commercial failure was intended 

to overcome the initial size limitations of cartridges (more 

expensive though faster than discs) and included a 

proprietary floppy disk-like magnetic media:

Grey the retail disks, blue the development disks. Opened 

they look like this:

Why am I introducing this peripheral?

1 - because it is yet another example of support for 

proprietary software

2 - because it introduces for the first time the BIOS concept

Concerning the first point the dumps of the (few) titles 

released for this "contraption" have been possible only 

at the end of 2014 thanks to the French LuigiBlood who 

has programmed some code to execute on the N64 useful 

to dump such supports. Being disks similar to floppies 

even if of greater capacity (64Mb) the probability that 

they deteriorate in the time was high so this developer 

decided that it was the case to preserve them studying 

a system to do it  

The disks were dumped to microsd using a 64drive 

reprogrammable cartridge.

Regarding the second point this system represents the 

first of Nintendo's peripherals to have a real little operating 

system, a BIOS, complete with simple programmable 

settings (see towards the end of this video https://youtu.be/

WUsCK9mUUMU).

The bios was dumped using an Action Replay/GameShark, 

but currently the same French developer has created a 

more reliable bios dumper  

The BIOS of the 64DD, even if it doesn't present any form 

of integrated protection, represents therefore the forerunner 

of everything that would be released later on the market 

by Nintendo.

WARNING: Disclaimer

The information contained in this article is for 
informational purposes only. This documentation is 
not guaranteed to be error-free. If this information 
is used to modify your hardware, it is your 
responsibility to take all necessary emergency, 
backup, redundancy, and other measures to ensure 
its safe use. RetroMagazine World disclaims all 
liability for any damages caused by the use of the 
information in this article.
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Steam Deck is a full-fledged PC, or rather it is a notebook 

based on AMD APU, a chip that includes both the classic 

CPU part and the graphics card part based on RDNA2 

architecture of the latest Radeon graphics cards.

It's a Valve product that has had quite a few problems in 

its distribution and that at its release presented some 

flaws regarding overheating, durability and resistance.

Either way, its arrival on the market has stunned. A bit 

for its hardware power and certainly for the software 

certainly more customizable than that present on Nintendo 

Switch (which for Valve is the direct competitor on the 

market). These capabilities allow the machine to be 

modded to perfection without risk of banning and allowing 

the console to be a perfect emulation machine.

To do all this you need to install Emudeck, an application 

created specifically for Steam Deck that allows you to 

create our own Retro library on the console.

 

Emudeck is totally free (it allows you to support developers 

through Patreon) and is very easy to install and very 

complete.

It does it all. He sets up RetroArch, I Bazel, Gamepads 

based on the console (this thing is perfect), he adjusts 

the video aspect based on the game system.

The following formats are supported and are constantly 

being updated: Megadrive, MegaCD, 32X, Pc Engine, 

Wonderswan, Snes, Mame, FBNeo, NES, Master System, 

Dreamcast, Neo Geo, all Nintendo and Sega handhelds, 

Neo Geo Pocket and PSP.

Great emulations of Nintendo 64, Wii, Game Cube, 

Emudeck - Emulation on Steam Deck
by Franco Bressan

Emudeck menu with a bunch of Nintendo Game Cube titles
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Playstation 1 and 2, Nintendo DS and 3DS (the latter is 

amazing).

Wii U, Switch and PS3 emulation are also supported almost 

flawlessly. Cores for Sega Saturn and PS Vita will be 

implemented soon.

Full support also for external emulators Cemu (which 

emulates Wii U) and Citra.

At startup of each game system, Emudeck customizes 

the aspect ratio by recognizing the system it belongs to 

but also allows you to play with smaller or larger video 

aspects according to your taste. 

The tests we performed on the 8-bit and 16-bit machine 

emulations presented no problems.

They are broken-in systems and run with no latency or 

configuration issues. Perfect.

But the real surprise is the emulation of "newer" systems.

Game Cube and Dreamcast pretty much perfect except 

for some animated intros.

While we were amazed at the PS3 and WII U emulation.

In this second case we tested The Legend of Zelda: Breath 

of Wild. Perfect! Full FPS and incredible fluidity.  

Emudeck has completely convinced us and we think it 

looks great on Steam Deck.

The developers should soon be making two versions for 

Anbernic Win600 and for Palm PCs running HoloISO.

For more information and to install the product follow 

this web page: https://www.emudeck.com/

The list of DREAMCAST Titles with their box art
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Welcome back brothers and sisters who, like me, are 

overwhelmed with emotion at the mere sight of the 

Workbench. The A500 Mini, made and distributed by 

Retro Games, has been with us for a few months now, 

since April 1st to be exact. Until now it has not been 

mentioned on these pages which, you will agree, is rather 

strange. So, where else but here? I don't want to bore 

you with the thousands of reasons why it wasn't possible 

to write about it before, but even if it's scandalously late, 

here we are.

Actually a review of the Amiga puppy had been prepared 

but never published, but I asked myself: does it make 

sense to publish now a review of the A500 Mini, five 

months after its release, after hundreds of reviews have 

been done, written and video, italian and not.  Not to 

mention all the unboxing videos (a practice to which, I 

confess, I still cannot find a sense)? My answer is no, so 

I decided to write about my experience together with this 

little concentrate of pure joy, an experience that is more 

than four months long as I write. Months of delay that 

are a geological era in gaming and not only, but they make 

the experience is definitely more interesting! We have 

lost the moment to be able to say our opinion one minute 

after the release of the A500, but we can tell about it after 

hours spent with this little machine and think about how 

much the criticisms read here and there were justified.

A small confession, before starting with my story, I think 

it is necessary, also only to motivate an enthusiasm from 

the undersigned which sometimes could appear excessive: 

I own other mini consoles, what makes the others totally 

different from the A500 is that I never had them in my 

youth, with Amiga instead I grew up with it and very 

happily. What I will say from here on is the result of my 

personal past and present experience, as always I invite 

you to write your own!

Let me start from the end: I was very happy once I heard 

the news about the release of the A500 Mini, I was very 

happy the day I received it at day one, I was very happy 

after having been able to handle and try it. After these 

first few months such contentment has not gone away 

one bit, quite the contrary.

First of all the aesthetics which, talking about mini consoles, 

plays a fundamental role. I mean, if the look was not 

perfectly reproduced, even in a "mini" version, nobody 

would even consider buying them. The A500 Mini is 

aesthetically perfect. The keyboard isn't functional, we 

know, but reproduced to perfection in every tiny detail. 

The same can be said for the mouse, slightly reduced in 

size with respect to the original and with an optical sensor 

instead of the "ball". The only drawback, the absence of 

original logos for copyright issues, so no "Commodore" 

or "Amiga" in bas-relief, not being an official Commodore 

product it could not be otherwise.

Personally, the aesthetics of the A500 are even more 

important than the other small form factor consoles. One 

glance at that machine and I'm transported back to one 

of those sweaty summer afternoons with friends playing 

Lotus 2. Or in the middle of endless fights against my 

brother in Speedball 2 where I regularly got my ass kicked, 

almost as much as in real life. In a moment I still relive 

that great satisfaction mixed with pride felt after bringing 

Palermo from Serie B to winning the Champions League 

at SWOS. I feel the real joy I felt, not without a touch of 

emotion, after the first game of Shadow Fighter, finally a 

beat'em up as it should be!

This is all made possible by the absolute care taken in 

the construction of the A500. And we come to what is 

considered by many to be almost blasphemous, namely 

A500 MINI - My time machine in miniature
by Beppe Rinella

The A500 MINI, gamepad and mouse 'Tank'
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the small size of the console and, consequently, the non-

functioning keyboard.

I'm a lover of video games, retro and not only, but also 

of other things (action figures, comics, photography, 

books...) and as every fan/collector knows, the biggest 

problem to face, right after the economic one, is space.

Unfortunately I don't have the ability to have a "playroom" 

and of the limited space I have I am already using every 

square millimetre. If the A500 wasn't "mini" I might have 

bought it but it would have been put back in the box a 

moment after I tried it, probably never or very rarely 

coming out. If you know the keyboard dimensions of an 

Amiga 500 Plus (i.e. the one reproduced by A500), you 

know that finding a space that can accommodate it is not 

at all trivial. With a faithful reproduction, or even with an 

original Amiga 500+ (like the one I had and who knows 

where it is now), I would have had to plug everything in, 

play, take it apart and put it away every time. All that, in 

my case, would have meant the total uselessness of my 

new purchase, considering the scarcity of the third 

fundamental factor that fans often lack, that is time.    

The minimum dimensions of the A500 Mini instead allow 

me, and who like me has little space and time, to keep it 

there next to the TV, always connected and ready for a 

game "on the fly", which happens, unlike other consoles 

in my possession for which I really can't find even a hole. 

To conclude the discussion about dimensions, the reduced 

dimensions of the A500 Mini are for me absolutely a point 

in favour.

We said before about aesthetics and how important it is, 

especially for the mini consoles that are so fashionable 

from a few years now. It does not concern only the console 

itself but also (perhaps especially) the controllers and 

the feeling they give back. Unlike the cases, the joypads 

are always reproduced in their authentic size, so that 

playing you can relive the same feelings of the past even 

at a tactile and ergonomic level. If I had to evaluate with 

a score this aspect of the A500, it would be a "no vote" 

due to my personal experience. Starting from the mouse, 

even if the dimensions are not in 1:1 scale (if I'm not 

wrong the dimensions are about the 75% of the original) 

and even if it has the optical sensor, handling the 

reproduction of the historical "tank" the sensation is 

absolutely positive and quite faithful to the original. As 

for the joypad instead, before now I had never had in my 

hands the pad of that floppy CD32. In my youth I had 

dozens of joysticks, not joypads, and you know very well 

that there wasn't an official Commodore one. The only 

official joypad for Amiga was the one of the CD32 and it 

is the pad that you find included in the A500 package. In 

the evaluation of this aspect, therefore, all that part of 

feeling mixed with memories is missing for me, but it 

remains an excellent controller, well made and comfortable, 

but nothing that brings my mind back to the days of the 

The A500 Mini on a desk
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past. This is neither a criticism nor a fault, it's simply 

inevitable given my experience.

Staying on the subject of controls, on the A500 they are 

configurable for each game. Now, we know well that the 

games on Amiga provided the single button, at least 99% 

of the cases, but there are some exceptions. So at a glance, 

Turrican 2 comes to mind, which also included the use of 

the spacebar. In my personal experience, not really a 

great convenience, considering my gaming position at 

the time (to call it post is a great understatement) that 

did not make it very comfortable access to the keyboard, 

especially in the most excited phases of the game. It's 

possible to assign a key to pause and more, such as 

assigning a jump key for platformers and the like, which 

for me turned out to be crucial, in fact I found that I'm 

no longer used to jumping by moving the pad up and that 

being able to pause more comfortably is essential with a 

small child running around.

But let's come to the games, the key aspect for those 

who, like me, used their magnificent Amiga for this sole 

purpose. The selection of games included by the guys 

from Retro Games is not bad but not even the best possible, 

it's average I'd say. We go from some authentic masterpieces, 

like Speedball 2, Kick Off 2, Another World and Stunt Car 

Racer. Passing then to titles negligible or mediocre as 

Titus the Fox, Qwak, Zool (this will make someone angry!). 

On this aspect, however, we must make some clarifications. 

The first is that the choice of games included is the result 

of compromise, in some cases to obtain the licenses was 

not possible, in others would have been prohibitively 

expensive, which would have affected even more on the 

price already quite high.

But all the considerations about the choice of titles 

included inside the A500 Mini are directly swept away by 

the guys from Retro Games, who as well as with C64 Mini 

and not, left the users free to be able to load any title they 

own through a simple USB stick. Just enough time to 

download everything needed and my A500 Mini could 

host any title that ever appeared on the Amiga, including 

homebrew and recent titles. The first time I switched on 

my A500 Mini I already had the entire Amiga soft library 

available on the stick, not bad at all, no?  

The choice of the manufacturers to leave the console 

"open" is, in my opinion, the greatest merit of this wonderful 

little machine. The community of modders, developers 

and geeks of every kind, has started to have a lot of fun 

since the beginning with the A500 Mini, it is enough to 

have a quick tour on the net to find really everything. 

Besides being fantastic and decidedly comfortable, it 

highlights once again how much the community of Amiga 

enthusiasts is bursting with health, something that really 

warms the heart.

The menu with some of the games provided by default
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I think you can easily deduce from what I have written so 

far, my experience with the A500 Mini is absolutely positive 

and there has not been a second when I have regretted 

the purchase. I can already hear the screaming crowd...I 

have read every criticism possible and imaginable about 

the little reproduction of our beloved Amiga. From the 

non-functioning keyboard to the selection of games, from 

the excessive cost to "with a Raspberry I spend less and 

it does the same things" to "it's a money grubber for the 

nostalgic". 

And it's all true. The point is that you just need to know 

what you have in front of you and if the product meets 

our needs. It's true for everything if you think about it, 

it's a bit like a person saying that "The Godfather" is a 

bad movie because it's not funny. Well if you wanted to 

laugh you made the wrong choice, it's not the movie that's 

wrong.

A500 Mini is a mini console, not a computer, a machine 

conceived to make us relive the wonder experienced with 

Amiga titles when we were young. It's ready to be used, 

no fiddling around with emulators or anything else, connect 

the power supply and the HDMI cable to the TV and it's 

done, the space it requires is minimal and it's a delight to see. 

A small jewel that gives me a few shivers, in memory of 

my long-gone youth (at least in terms of age), and I'm 

sorry if that's not enough.

That small beige case next to the TV is not only a machine 

to play games, it's a small time portal, it's enough to look 

at it just for a moment to relive the intense emotions that 

Amiga gave me. In a fraction of a second I'm still in my 

little room, joystick in hand and a smile on my face, a 

smile that I realize to have also once back "here" and that 

I immediately turn to my little girl and to the other daughter 

who's not a little girl anymore, wishing that they too can 

keep moments of pure happiness as I could do together 

with my Amiga.  

Now excuse me but I have to go, there's a super frog with 

a cape waiting for me.

Cheers and all of you, be good and AMIGA FOREVER!

The dimensions compared with the original









































RETROMAGAZINE WORLD-ENGLISH YEAR 3 - ISSUE 17 Pagina 37 di 69

RETROHISTORY

In the early days of computer science, women were often 

assigned jobs related to software creation because software 

development was considered less important than hardware 

development. In an article about early women programmers 

written by Rose Eveleth ("Computer Programming Used 

To Be Women's Work", published by Smithsonian magazine), 

it is reported that managers considered computer 

programming an easy job (like typing or filing paperwork 

in a drawer). So women wrote software, programmed, 

and even told their male colleagues how to improve the 

hardware.

Margaret Heafield (later Hamilton) was born in Paoli 

(Orange County, Indiana, USA) on August 17, 1936 from 

parents Kenneth and Ruth Ester. With his parents and his 

sister Kathryn moved to the city of Hancock (Michigan, 

USA) and in 1954 (fig. 1) graduated from Hancock High 

School. She then studied Mathematics at the University 

of Michigan and, from 1955, Mathematics and Philosophy 

at Earlham College (where she graduated in 1958). The 

inclusion of Philosophy in the curriculum was inspired by 

his poet father and grandfather a school principal.

While studying at Earlham College, she met James Cox 

Hamilton and married him on June 15, 1958, after 

graduating from Earlham College. For a time she taught 

high school mathematics and French to support her 

husband in his studies at Harvard. Then she moved to 

Boston where on November 10, 1959 her daughter Lauren 

was born (she later became an actress and married 

billionaire James Cox Chambers). In 1967 she divorced 

her husband and remarried Dan Lickly in 1969.

In 1960 Margaret Hamilton obtained a temporary position 

at the Massachusetts Institute of Technology (MIT) to 

develop weather forecasting software on the LGP-30 and 

PDP-1 calculators in a project of Professor Edward Norton 

Lorenz of the Department of Meteorology. At that time, 

computer science and software engineering were not yet 

academic disciplines; instead, programmers were trained 

by gaining experience in the field. His work contributed 

to Lorenz's publications on chaos theory. In 1961, before 

he left office, he trained as his replacement Ellen Fetter 

(1940-), another prominent scientist in Computer Science 

(fig. 2).

From 1961 to 1963, Maragaret Hamilton worked on the 

Semi-Automatic Ground Environment (SAGE) project at 

Margaret Hamilton, the first software engineer

by Alberto Apostolo

Fig. 1

Fig. 2: Ellen Fetter
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