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THE OLD DAYS ARE OVER, YAY FOR THE OLD DAYS!

I was at Como Fun event just a few days ago; you can find a short
report of my day there later in this issue of RMW. Thanks to the
presence of several booths I was able to relive, along with many others,
the joy of the arcade games. At the end of the day I began to reflect on
what arcade, and more generally video games, were for those like me
who lived through that wonderful period. For me that magical time went
from the mid-1980s to the late 1990s, corresponding to my childhood
and then adolescence. But as memories mixed with reflections in my
mind, I began to think about some speeches that I regularly hear or
read, sentences often said or written by those who usually "attend" the
great world of retrogaming and I don't understand them. The whole
thing can be summed up with a phrase like "THESE were good games,
not the ones that are out there now," and it is a rather common thought
among those who frequently visit places, almost always virtual places,,
populated by "old" retrogamers. Everyone thinks what he wants, that is
obvious and sacred, but there is no doubt that this way of reasoning is
a bit dull but above all very self-limiting.
At a very young age I loved (and still love), among many things, hip hop
music and horror movies. To my father it was junk, in that order,
unlistenable and unwatchable (my mother, on the other hand, liked
horror movies quite a bit and we used to watch them together, thanks
mom!). The music he listened to when he was young, that was music.
And the movies? Westerns, those were the right one, yes...Although on
the movie side, like him, I always loved Bud Spencer, Bruce Lee, and
anything where there were people fighting, a common territory if
nothing else was there. It's normal, I understand that, what reminds us
of our young age will always be better than anything that existed before
and came after. Nor do I mean to say that you have to like anything,
that you just don't. It is, however, a form of closure, let's call it that way,
that I find among many "fellow" video gamers who love the good old
days. Ladies and gentlemen, sorry to say but those days are gone, over.
We have lived through others since, we are living through several today,
and I hope we will live through several more in the future.
What I mean is: let us dive whenever we feel like it into the wonderful
games on which we spent much of our youth. Let's listen to that record
that immediately takes us back to that precise moment we want to
relive, let's watch the movie we could easily recite from memory line by
line.
However, let us not stop listening to new music, watching new movies,
reading new books. Let's always remain curious, keep our minds wide
open and ready for new ideas. Let's do this even with the video games
we love so much.
We have been blessed with incredible times for the video game
industry, such significant and rapid evolution perhaps never to be seen
again. Just think of the decade 1980/1990, for example, we went from
Pac-Man to Monkey Island. Let us treasure this and try not to make it
our own limitation.
It may seem an unsuitable topic for these pages. After all, we have that
"Retro" in the name of our favorite magazine. Mine is only meant to be
an invitation not to cling hand and foot to the times that were,
preventing us from seeing beyond. Let us hold on to our retro-passions
but not stop looking around, there would be too many wonders we
could miss without even realizing it and that would be a great pity. The
memories and feelings that Turrican 2 made (and still makes) me feel
will all always remain there, in my heart and mind, where they will
always have a special and untouchable place for me, but how beautiful
and absurdly amazing is Doom Eternal?
That's all for this month friends and girlfriends, goodbye to you and see
you next month again around here.
In the meantime, be good and play hard!

Giuseppe Rinella
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HARDWARE

Philips Videopac (Magnavox Odyssey?)

by Leonardo Miliani

We began our series of articles devoted to gaming consoles
by starting with the one that, back in 1972, literally created
an industry that was not there before, that of home gaming
systems: we are talking about the Magnavox Odyssey,
the grandmother of all consoles. For this article I decided
to go and see how that distant machine evolved and,
talk about the... "Philips
Videopac" (fig. 1)! No, this is not a typo: this was the

therefore, today we will
name under which the "Odyssey2" produced and marketed
by the U.S.-based Magnavox was distributed in Europe

(fig. 2).

Retrospective

We have already covered the history of Magnavox and its
Odyssey, but let's go over it quickly, for those who missed
the dedicated article, because it will serve as a basis for
understanding the birth of Videopac. In short, the Odyssey
was the fruit of the insights and creative genius of Ralph
Baer. A German engineer naturalized American, in the
late 1960s he designs the "Brown Box," a device that can
be connected to an ordinary home TV that allows simple
electronic games to be played. This device is purchased
by Magnavox, then a major TV manufacturer, which sees
its commercial potential: there are millions of TV sets in
American homes, so there is a disproportionate number
of potential customers for a gaming device that can be
connected to these TV sets. In fact, the first console was
a success, so much so that it prompted other names to

Fig. 1: Philips Videopac G7000
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enter the fray, as well as Magnavox itself to broaden its
offerings by presenting a series of new consoles with
fewer but more graphically curated built-in games. In the
following years Magnavox's dominance was broken in
1975 by the arrival of Atari's "Pong" and all its clones to
follow. In the end, the offering was always the same:
"racket" games where two players hit a "ball" bouncing
it from one side of the screen to the other. We should
point out that these early (or primitive) consoles are
technologically very simple: the first Odyssey is not based
on any microprocessor, because at that time monolithic
CPUs, born in 1971 with the arrival of the Intel 4004 on
the market, are underpowered and still very expensive
so consoles are designed using discrete components and
a few CMOS integrated circuits. Given the popularity of
Pong-style games, some integrated manufacturers make
specific chips: all the games that the console itself offers
are packed into a single integrated, which are often just
simple variations of the main scheme. It is riding on this
trend that Magnavox set to work to develop an improved
version of the console: in the plans it is to offer as many
as 24 integrated games with improved graphics and is to
be called "Odyssey 2."

In the meantime, technological evolution advances and
things change very radically within a short period of time:
several manufacturers introduce a whole series of new,
much more powerful CPUs on the market, with 8-bit
computation capabilities and ever lower costs. Thanks
to them, the first microcomputers are made, i.e., small
but high-power electronic processors that can finally be
purchased (or even built) even by ordinary people. This
revolution takes place in the second half of the 1970s:
at that time the first computers in kits, which can be
assembled by anyone with a minimum of familiarity with
a soldering iron and electronics, begin to spread initially,
and then, from 1977, the first fully assembled and ready-
the Apple II, TRS-80,
Commodore PET, and so on. Console manufacturers are

to-use personal computers:

not to be outdone, indeed ahead of their time. In 1976
came the first of this new generation of consoles using a
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Fig. 2 - Magnavox Odyssey? (photo: Evan-Amos)

CPU as the heart of the system: this was the Fairchild
Channel F, followed in the same year by the Atari VCS
(later 2600) and the Bally Astrocade. Alfred Di Scipio, the
then-president of Magnavox, declared in early 1977 that
by the end of the year his company, too, would introduce
an electronic video game system based on a microprocessor.
The now-defunct Odyssey 2 project is shelved and a fresh
start is made with the study of a new "programmable"
system based on the use of a CPU and code loadable from
external cartridges, which will later come to the market
as "Odyssey2," the twin of the console under our analysis.
Yes, because the console is originally developed by
Magnavox but, as this company is part of the Philips group
(it was bought in 1978), the parent company also presents
it in other markets but under a different name: in Europe
it will arrive as "Philips Videopac G7000" (fig. 1).

The working group is stationed in Fort Wayne, a small
town in Indiana, and is under the supervision of John
Helmes. In the interest of cost containment, the choice
is made to use not a microprocessor but a microcontroller,
in this case the new Intel 8048 introduced in 1976. A
microcontroller is much more than a CPU: in addition to
it, it contains other components that normally reside on
external chips such as memories and various peripherals.
In addition to this, the development group also decides
to use ROM and RAM, also from Intel. At Intel's top
management is not blind and understands that if Magnavox
makes a "best-seller" with this new project as the first
Odyssey was then money will flow copiously into its coffers
as well because every console sold will contain a lot of
Intel integrals. At that time they developed a still-secret
chip in the Santa Clara company, an integrated that could
not only generate a graphic image but also handle "flying
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figures," what would later be known as "sprites." The
company's top management is undecided whether to
offer this chip to Atari or to Magnavox: they are opting
for the latter precisely because of the fact that Magnavox
is literally shopping from Intel to make its console. The
integrated chip in question is initialed 8244 (for the NTSC
version, while the PAL version is initialed 8245) and is
capable not only of handling a 100x200-pixel resolution
image with 8 colors, 4 sprites and other predefined figures,
but also of generating sound. At Magnavox they assembled
it all into a prototype which, in the early summer of '77,
was shown to Ralph Baer, the "daddy" of the first Odyssey.
At the same time, however, rumors circulate in the company
that the parent company Philips does not seem to approve
of the console project, deeming it unprofitable, probably
due to the fact that in Europe game consoles and personal
computers have not yet had that boom as they have in
the U.S. Baer, however, studied the prototype and thought
it was very interesting, so much so that he was willing to
speak at a company meeting in August at which the very
issue of whether or not to discontinue the Odyssey2 would
be discussed. Legend has it that it was Baer's intervention
that saved the console from cancellation and allowed its
development to continue. In September the project based
on the 8048 and the 8244 graphics chip was finally
approved. Development takes longer than expected,
however, and the Christmas '77 date is fast approaching.
Along with the console, Magnavox executives also want
at least a dozen games available at launch: since they
have only one programmer at Magnavox who is working
on the Odyssey2, the firm where Baer works, Sanders
Associates, also takes over the development of some of
the titles to be offered at launch.

Development of the console ends in December, and Philips
decides to launch it on the European market as Videopac
G7000 during the holiday season. After selling about
7,500 units, a defect in the power cord is discovered: this
causes the marketing of the console to be temporarily
halted, which resumes after the problem is fixed. Instead,
in the United States the console is unveiled in January at
the Winter Consumer Electronics Show in Las Vegas and
put on the market the following month at $179. The
console is subsequently launched both in Japan (1982),
at an initial price of 49,800 yen, and in Brazil (in early 1983).
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Fig. 3 - the console's motherboard. The large chip in
the center is the Intel 8048 microcontroller while just
below is the 8244 audio/video chip

Technical characteristics

Technically, the console is really quite a step up from its
progenitor. Like the other systems that came out the year
before (Fairchild Channel F, Atari VCS, and Bally Astrocade),
the Odyssey2 belongs to the second generation of game
consoles: it is in fact based on an integrated computing
unit that runs externally loaded code from cartridges
containing ROM memories. Unlike its competitors, however,
the Odyssey?2 is based as mentioned not on a microprocessor
but a microcontroller (fig. 3). The Intel 8048 can be
envisioned as a microcomputer in a chip: inside a classic
40-pin plastic case house, in addition to an 8-bit CPU, a
small 64-byte RAM memory used as system memory for
program execution (e.g., to store game variables), 1 KB
of ROM containing the machine's BIOS (the set of
instructions that, when turned on, instruct the console
on what to do to start a game) as well as 64 predefined
graphic characters usable by programs on cartridges.
Added to these features are a timer, an oscillator for
generating the internal clock from the external signal
(5.37 MHz in NTSC systems and 5.91 MHz in PAL systems),
and as many as 27 input/output lines with which the
8048 can access the ROM of cartridges and drive accessory
chips with which to read, for example, joysticks or the
built-in keyboard. The latter feature is one of the
distinguishing points with respect to other consoles: the
Odyssey?2 in fact features a membrane keyboard (Sinclair
ZX81 style to understand each other) with 49 keys (letters,
numbers and other symbols) with which to give additional
commands to games but also, according to initial plans,
to allow the user to program via special cartridges. Both
of these features will be used very little because there
will be few games requiring additional input from the
RETROMAGAZINE WORLD-ENGLISH YEAR 3 - ISSUE 18

keyboard as well as cartridges to allow programming, at
least in the original version of the system (only one
cartridge to program in assembly). In addition to the
memories contained in the microcontroller, the console
contains another 256 bytes of additional RAM, 128 of
which are used as system memory and the other 128 by
the 8244/8245.

The latter, as mentioned, handles both graphics and sound
and is capable of generating a video image with a resolution
of 100x200 pixels even though the graphics area is only
128x64 pixels, certainly a bit limited when compared with
that of competitors, especially Atari's much more widely
used VSC, which allows it to handle images of 160x192
pixels. There are 16 colors offered (8 of which can be
used on screen): black, blue, green, cyan, red, magenta,
yellow, white and corresponding half-brightness variants.
The chip is capable of generating 4 monochrome sprites
(here the colors are selectable only from the 8 basic ones)
of 8x8 pixels and also handles their collisions. It also
allows it to handle 12 freely positionable static characters,
read from the default 64 in the console ROM: unlike sprites,
these characters are not stackable with each other. In
addition, the chip can also handle a background grid of
9x8 objects, such as lines, blocks or dots: these elements
can be turned on or off to create combinations of elements
for maze-like games. As mentioned, the 8244/8245 is
also responsible for sound generation but its capabilities
are very limited: it handles a single channel (mono output)
whose audio is generated from a slide register that can
be driven by 2 unique frequencies. What comes out are
simple tones or white noise.

Joysticks are 8-way with a single action/fire button. On
most of the first consoles marketed these are permanently
attached to the main body and cannot be detached in
case they fail: only later are they modified and fitted with
a plug for connection. The power supply is integrated: on
the American version it has a switch while on the European
version there is no power button: the console is turned
on by simply plugging it into the power outlet. The curious
thing is that to start a game you have to turn on the
console, insert the cartridge (you can do this even with
the console turned on) and then press the reset button
on the keyboard. The cartridges do not have an easy
retention or release system: they have to be forcefully
inserted and pulled out just as hard. Not very practical...
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Fig. 4 - Left, the package of "Quest for the Rings" with the game board and accessories to play*(photo:

made2reclaim) and, right, a screenshot of the game (photo: winterdrake.com)

The capacity of the first cartridges is 2 KB of ROM, rising
later to 4 and then 8 KB of memory (the latter denomination
is also the maximum addressable by the console).

Sales, derivatives and games

To understand whether the console has been a success
or not we have to analyze market by market because it
has not done well in all countries. In the US it managed
to sell initially well. Technically it plays it with the VCS:
on the graphics side Atari's console is superior (higher
resolution) but the Odyssey2 can offer a more powerful
processor and, above all, the unique integrated keyboard.
Magnavox pushes hard on this feature by hinting that its
Odyssey?2 is a system somewhere between a console and
a computer, with slogans like "The Ultimate Computer
Video Game System." The rise of the VCS first and the
arrival of Mattel's Intellivision later undermine the
reputation of the Odyssey2, which falls to the bottom
rung of the sales podium, far behind its 2 rivals. Atari can
count on many exclusive titles as well as a very large
software park while Intellivision is on a higher plane in
terms of technical features (superior graphics and sound
quality). Nevertheless, Magnavox records, until 1983,
about 1 million consoles sold, a respectable figure. What
limits the spread of the Odyssey2 is the availability of
games: Magnavox decides to create a closed system by
not licensing third parties to develop games for it and
relies on in-house production of titles. Because of this
there are only a few dozen titles available. In addition to
this, the strength of the VCS, despite being inferior, is
based on the reputation of the Atari name, thanks to

which the company manages to obtain licenses to convert

for its console the major arcade titles of the time: Space
Invaders, Pac-Man and others are nice calling card to
attract buyers. Magnavox, for its part, offers reasonably
nice and sometimes very playable clones--but still clones.
To remedy this, attempts are being made to exploit the
console's strong point, which is also the built-in keyboard,
by bringing out titles somewhere between electronic and
board games, complete with scoreboards and accessories
and where the console shows the various stages of the
action and key presses are used to perform certain
functions or to give a variety of inputs to the machine,
such as "Quest for the Rings" (fig. 4). Interestingly, many
of the games is written by a single programmer, Ed Averett,
a former Intel employee who oversaw the development
of the 8244/8245, and who therefore knows very well
how to exploit it: 24 titles of the 50 or so were developed
by him. This happens in part because Philips has never
funded the development of the console very much, and
in-house programmers are in short supply. The console's
low uptake did not stimulate game makers even when
Magnavox decided to open the console to third-party
titles in 1983: only a couple of games signed by Imagic
appeared. But that year also saw the famous video game
crisis in the U.S. market, forcing many companies to revise
their business plans. Philips decides that the console has
had its day, and the Odyssey?2 is officially withdrawn from
the market in early 1984.

In Europe, however, the Videopac achieves good commercial
success. Sold primarily as the Philips Videopac G7000,
to take advantage of Philips' brand awareness, the console
is also marketed as the Philips Videopac C52, Radiola Jet
25, Schneider 7000, and Siera G7000, depending on the



Fig. 5 - Philips Videopac G7200
(photo: Fernando Saenz)

subsidiaries used in the various countries where it is sold.
The widespread popularity of the Videopac led Philips to
focus on the development of the console. The first
development is a special version called the G7200:
compared to the original, it differs in having a 9-inch
black-and-white monitor integrated into a new camera
body (fig. 5). In addition to this, Philips also develops a
new version of the console, the "Videopac+ G7400,"
unveiled in mid-1983 (fig. 7). This new console is still
based on the 8048 microcontroller at 5.91 MHz but offers
improved graphics thanks to a new graphics chipset from
Thomson (consisting of the EF9340+EF9341 graphics
chips) capable of generating a high-resolution image of
320x238 pixels with 16 colors, with a usable graphics
area of 256x192 pixels. The jump in graphics performance
is remarkable, but this resolution is exploitable only by
games developed specifically for the G7400: however,
the console is capable of running games for the earlier
G7000/G7200 model due to the fact that it also integrates
the original 8245 graphics chip (fig. 6). There are thus 3
types of cartridges in circulation: the original ones for
G7000/7200, which can also run on the G7400 but in
low resolution; the "hybrid" cartridges valid for G7000/
G7200 and G7400, which adapt the graphics to the type
of system they are running on; and the cartridges specific
to the G7400, which run only in high resolution and
therefore only on the new console. Memory is also
increased: external RAM increases to 6 KB and the maximum
addressable ROM in the cartridges increases from 8 to
16 KB. Philips plans to market the Videopac+ G7400 in
the U.S. as well, so much so that it is officially unveiled
at the Summer Consumer Electronic Show in mid-1983

as the "0Odyssey3 Command Center," but the video game
crisis of that year cancels all plans and the G7400 remains
limited to Europe alone. Overall, the console is more
successful in the Old Continent than in the U.S., thanks
in part to the greater push from the parent company and
less fierce competition, and it remains on the market for
several more months, seeing the birth of several exclusive
games produced only for the European console editions
and never reaching the U.S. market.

In September 1982 the console is also launched in Japan
as "Odessei 2," a name derived from the translation of
the original Odyssey into Japanese using katakana
characters. The games are not translated: only a new
cartridge label is printed with the titles in katakana
characters, but in the games the texts remain in English.
The console does not receive the widespread popularity
hoped for, and as early as May 1983 its selling price is
reduced by 40 percent: the distributor estimates that
about 3,000 units have been sold since the start of
marketing. The console's adventure in the Land of the

Al

Fig. 6 - the difference in rendering of the same game,
"Demon Attack," in G7000 version (top) and in
G7400 version (bottom) (photo: the nextlevel.com)
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Fig. 7 - Philips Videopac+ G7400

Rising Sun ceases a few months later.

In early 1983 Philips also introduced the console in Brazil.

Here the situation is a bit more complex. The then military
regime had closed its borders to imports of many products
from abroad, and everything related to computers, consoles
and games could not be introduced into Brazil. This had
been decided in order to stimulate Brazilian technological
development and industrial production. Philips, which
already had factories in that country to produce its
products locally, took advantage of these factories and
began the distribution of the console, which was launched
on the market as "Philips Odyssey," without the "2" in
the name since the first version turns out to be almost
completely unknown: it had, a few years earlier, only had
a very small circulation thanks to a small distributor who
imported it for a few months. As in the case of Japan, the
games here are distributed with only the translation of

VIRIZCPAC

the title in Portuguese and the texts appearing on the
screen in English. Compounded by the little competition
resulting from the import blockades, sales of the console
are doing really well, outperforming those recorded in
the U.S. Overall, the Brazilian market proves to be one of
the most profitable for Philips. Units sold in Brazil and
Europe total about 1 million, which, when added to U.S.
sales, brings the total number of units sold to 2 million.

Expansion modules

Through the cartridge port, a number of modules made
to expand the capabilities of the console also connect to
the system: "The Voice," to add voice capabilities to
games; "Chess," to be able to play chess; and "VideoPac+,"
to turn the G7400 into a real computer.

The former is a module based on a sound chip manufactured
by General Instruments capable of speech synthesis in
games that support it: for example, in "K.C.'s Crazy Chase!"
the module utters words such as "run," "go," "incredible,"
and "oh, no!" The module can also generate additional
sound effects, as in "Killer Bees!", or background music,
as in "Turtles!". If the module is not present, the game
still works: the player simply does not hear the additional
sounds. A special feature of the module is that audio
playback is not through the TV speaker but through its
own speaker: for this reason it has an independent volume
control.

Chess, as the name implies, is a module used to play
chess. Since the console is not powerful enough for a
chess game (either because of the small amount of

—_—

Fig. 8 - the "Chess Module" mounted on the console (photo: boffy_b)
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Fig. 9 - BASIC Microsoft Module C7420

memory available or the insufficient computational capacity
of the microcontroller) the module contains a Zilog Z80A
CPU with an additional 2 KB of RAM to maintain the
variables needed to handle the chess game. Like The
Voice module, it also connects to the console via a cartridge
that simply acts as a connection to the system (fig. 8).
Musician is a module dedicated to music. It comes with
a small musical keyboard to be affixed above the console
keyboard. It allows not only to "play" by learning musical
notes but also to compose small songs that can be stored
and played independently.

The last module, on the other hand, is dedicated exclusively
to Videopac+: it is the "BASIC Microsoft Module," code
C7420 (fig. 9), based on a Z80A CPU, 18 KB of ROM
containing a BASIC interpreter derived from Microsoft
BASIC, 16 KB of RAM (of which about 14 KB is available
for user programs) and an over-keyboard to be attached
to the original one to indicate to the user shortcuts for
entering commands in BASIC. The module also offers at
the rear a connector to be able to use a cassette recorder
for loading and saving games but no other ports, so
neither disk drives nor other peripherals such as a printer
can be connected: the module's non-expandability and
relatively high cost (almost equal to the purchase price
of the console) limit its widespread use.

Lawsuit with Atari

In 1980 one of the world's video game icons, namely Pac-
Man, was put on the market in Japan by Namco. It is an
immediate success and the company, by the end of the
year, exports it internationally. The game also arrives in
the U.S. and immediately begins to grind out box office:
millions of dollars are swallowed monthly by the arcade,
reaching 150 million after just one year in bars and
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arcades. Atari, which has held the rights for home electronic
gaming system conversions of Namco video games since
the late 1970s, plans the conversion for its VCS console.
Meanwhile, many companies, seeing the success of Pac-
Man, try to produce clones for the other consoles and
computers out there. Magnavox is not to be outdone and
decides to develop its own clone, which it puts out in late
1981 as "K.C. Munchkin!" (fig. 10) (little trivia: K.C.
Munchkin comes from the name of the then president of
Philips' consumer electronics division, Kenneth C. Menkin).
To try not to completely clone the game, minor changes
are made, dictated in part by the Odyssey2/Videopac's
inferiority to the arcade machine, thus trying to replicate
Pac-Man's game mode more than its graphical appearance:
the walls become square; the screen becomes horizontal;
the pills (here called "munchies") are only 12 and move
randomly around the maze; the ghosts are called "munchers"
and are only 3; and the main character is called Munchkin.
Other than that, the ghosts are indeed reminiscent of
those in Pac-Man, and Munchkin is also very reminiscent
of Namco's iconic muncher. As in the original game, then,
there are super-munchies that temporarily weaken
opponents by allowing them to eat them. Atari protects
its exclusivity by filing suit against anyone who puts out
a clone of the game, and so it does with Philips America.
Initially, however, the first court to review the case agrees
with Philips, declaring that the game contains original
code and dismissing Atari's appeal. The latter, however,
appeals the ruling and, in early 1982, wins the new case:
the appeals court approached declares that the game
"K.C. Munchkin!" deliberately replicates the look and
gameplay of Pac-Man to attract potential buyers, and
thus forces Philips to withdraw the game from the market.
This ruling is very important because it will later become
case law, as it is one of the first to punish copying the
"look & feel" of software: thus, for the purposes of copyright
infringement, it is no longer necessary to go so far as to
clone, copy, completely a game or software but it is also
sufficient to try to replicate its look or feel.

A short time later, Philips, in response to the ruling,
published a new game called "K.C.'s Krazy Chase!" in
which Munchkin again moves through a maze but this
time, in addition to avoiding monsters, he must eat the
body segments of a worm that explicitly recalls that of
Atari's "Centipede" game (fig. 11). Also as a callback to
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Fig. 10 - K.C. Munchkin, a Pac-Man clone but with
distinctive elements (photo: Retro Games Fan)

this game, trees/mushrooms reminiscent of Centipede's
obstacle mushrooms also occur in the maze. Obviously
these are all elements inserted into the game on purpose
as "payback" against Atari and the lawsuit it filed because

of the Pac-Man copy.

Conclusions

Ultimately the Videopac/Odyssey2 was a decent console
with good potential that was badly exploited. The
stubbornness in keeping the system closed and not issuing
licenses to develop games by third parties was a boomerang
that came back against Magnavox/Philips: in fact, only
about fifty games were published for the console in the
U.S., to which were added those developed exclusively
for the European market and for Videopac+. By the time
Philips realized this and opened up to outside developers

the damage was irreversible and only a few games were

submitted by companies other than Magnavox/Philips.

In America it then suffered from competition from the
Atari VCS and the Mattel Intellivision: it is true that it
remained in third place in the sales charts but still far
behind the numbers that the first two recorded. The video
game crisis of 1983 dealt the death blow to a console
that Philips management never really understood or fully
supported: Baer himself said that there were rumors in
the secret rooms of Magnavox that every month was the
decisive one for the console's retirement, and that they
only went ahead because every month all the new Odyssey2
production was sold. The fact that the video game crisis
reached Europe late gave Philips an opportunity to
rejuvenate and upgrade the machine with the Videopac+
model, which was quite successful in the Old World. In
Brazil, too, the absence of real competition allowed the

console to establish itself. But in Japan, where the

Fig. 11 - K.C. Krazy Chase, Philips' "revenge" against
Atari. Here Munchkin eats Centipede's worm!
(photo: The Nextlevel.com)

alternatives were there, it fell mercilessly, a victim of the
technological inferiority it displayed compared to the
competition. Even the BASIC module to turn the console
into a computer was an unfinished business: with a
language absolutely far from the standard, with illogical
construction choices such as the absence of expansion
ports, and with a price tag almost equal to the cost of the

central unit, the module was not very successful.

Noteworthy are the games: developed to make up for the
absence of exclusives, many improved on the gameplay
of the games they were inspired by, such as "Space
Monster," the imitation of Space Invaders, which introduces
some unique elements that enrich the action, or the
aforementioned Pac-Man clone, which turned out to be
a respectable title and certainly far above the absurd
conversion made by Atari for its VCS. In short, if you take
it out of the box once in a while, dust it off and have a
little game, surely a little healthy fun will always be able

to give you.
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GameCube - the (un)protections

by Dr. Andrea Q. - www.retrofixer.it

Youtube: https://www.youtube.com/channel/UCEwOCQ8LKyA9jVvWXkEwp4Q

After a hellish 48 hours related to mud shoveling due to
flooding (September 15 was a really bad day for the
Marche region...) we're back to talking about the things
we enjoy and that lift (my) spirits. The Nintendo Game
Cube protections!

The console was developed by Nintendo under the internal
name "Project Dolphin" and was released in 2001 with
product code DOL-001. It was the first big N console to
make use of disk-type storage media. Perhaps not everyone
knows that towards the end of 2001, Panasonic had the
opportunity to rework the console with DVD support and
media playing by producing the Panasonic Q, a major
commercial failure, which you can see below:

PROTECTIONS:

PROPRIETARY DISK FORMAT

GC discs are 8 cm miniDVDs with a capacity of about 1.5
GB; they are called "GOD" which stands for "Gamecube
Optical Discs" and were manufactured by Matsushita
(future Panasonic).

This format was chosen for:

- Reduce piracy;

- Reduce production costs through Nintendo's partnership
with Matsushita;

- allow the storage of in-game movies/animations, since
N64 cartridges had very limited space (a miniDVD still
allows twice the space of a regular CD which were
depopulated in other consoles);

- to avoid using the console as a regular DVD player for
the (hardly credible) official reason enshrined in an

interview by Nintendo of America's CEO Howard Lincoln:

"you will not be able to play audio CDs on Nintendo's
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machine, and you will not be able to play movies."

"that's exactly what our device will do - play the best
videogames around."

The real reason probably lies in the fact that in order to
sell a device that can read DVDs, one has to pay royalties
to the DVD Forum, which at the time amounted, as far as
I could find from reading on the Web, to about $20 per
unit/console.

STANDARD QUASI-DVD

The data on these discs are stored according to a standard
very similar to that of DVDs but with some proprietary
differences that do not make GODs fully compatible with
regular (mini)DVDs:

1 - the data section of these disks uses a scrambling
method different from the standard described in the ECMA
DVD Specifications document thus producing an
"obfuscation" of the stored data;

2 - the Data Frame Layout is different from the standard one;

These 2 stratagems protect against "brutal" copying by
ordinary users but with professional hardware it would
still be possible to reproduce a 1:1 copy. Here is where
the real "physical" protection of these extraordinary media
comes in.

COPY PROTECTION BCA... OWNERSHIP
The Burst Cutting Area (BCA) is that area of any disc,
visible to the naked eye, between radius 22.3+0.4 mm

andradius23.5+0.5mmthatcanoptionally contain
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information engraved by dedicated hardware (a YAG laser)
and readable by normal player lasers which, however, not
all DVD players can access because they require dedicated
circuitry. This area of 188 bytes in GC discs contains 2 parts:
- an encrypted table of 124 bytes used in the protection
(read a little more below)

- 64 bytes unencrypted

The data in the encrypted table are decrypted directly
from the firmware of the optical drive and once in the
clear we get something in my opinion amazing: 6 precise
values that, if analyzed in the right way, we discover

represent the physical location in the disk of something...

and if we go to snoop in those very locations what do we
find ? Just as many "cuts" written presumably by the
same method as the BCA but this time within the data
area ! These small "cuts" are clearly visible if the disk is
held in front of a strong light source as you can see in the
image below (taken from a Wii disk : it works the same
way) with relative detail enlargement on one of these 6
"notches" (another one is visible in the upper left portion
of the image not zoomed in):

This one, on the other hand, is taken from a Game record:
This in my opinion is ART !
And to understand art it
takes a genius, that of
tmbinc, a very talented
| reverser able to produce
" this admirable article where
are explained the smallest
details of the protection
that in a few and dreary
words I tried in vain to
little further

explain a

and 3 related to the linked article); for those who do not
know this monster of skill we will find him later in the
ranks of team Twiizers (future team FailOverflow) !

REGION CHECK
Reversing the .iso produced by a region-editing tool, I
noticed that this is stored in 2 places on the disk:

At offset 0x003 we have the game ID containing the region
letter:

45 - E (USA)

4A - J (JAP)

50 - P (PAL)

At offset 0x45B of the disk, the country code/region code
is stored instead:

Offset
oooooooo
00000010
oooooozo
00oooo3o

(U R I s N O
47 47 5.?-\.35 32 00 01
00 00 00 00 00 00 00 00
4D 61 64 61 67 B1 73 63
00 00 00 00 00 00 00 00

Bi 59 (A eEE e DA TEE
01 00 00 00 00 DO OO 00
00 00 00 00 €2 33 9F 3D
61 72 00 00 00 0O 0O 00
00 00 00 00 00 00 OO 00

ooooo4zo
0oooo430
00000440
00000450
0oo0o4e0

00 - JAP
01 -USA
02 - PAL

00 0z 00 00 00 27 87 00
80 3F F& CO 00 28 0O 00
00 00 0O 0D O1 80 0O 0O
00 00 00 00 00 0O 00 00
00 00 00 01 00 00 00 00

00 D0 07 40 00 00 07 40
56 DD 60 00 00 00 00 OO0
00 00 00 00 00 00 00 00
0o 0o 00 00 00 00 01
00 00 00 00 0O OO0 0O 00

To patch the region both need to be modified with, for
example, software called GC-Tool.

BIOS/BootROM

The 2MB BIOS (or BootROM) is stored in a special chip
made by Macronix (see photo above) and is encrypted
using an XOR-based algorithm; this algorithm was
discovered by the reverser Segher (you remember this
name from previous installments, don't you ?) and is thus

known.

The bios is structured in 2 parts:
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BS1: Bootstrap Stage 1 [BS1], written in ASM that initializes
the hardware and loads BS2;

BS2: Bootstrap Stage 2 [BS2 or IPL], written in C like any
other GC program;

Its reversing also led to the creation of a homebrew BIOS.

If you got the question "but so can we modify the GameCube
BIOS?" the answer is YES!

OVERCOME THE PROTECTIONS

As we have been able to understand GOD disks require
particular DVD-ROM drives to be read, for example, on a
PC; in particular they need to have inside them the Hitachi
MN103 microcontroller because that chip supports specific
debugging commands necessary to perform the "RAW
DUMP," that is, the 1:1 reading, of these particular disks
that are exploited by Windows applications such as
RawDump to perform precisely a proper dump:

Specifically, the supported drives are those contained in
the table below:

Optiarc DVD RW AD-7203A

PHILIPS DVD+RW SDVD8441 PA48 IDE (GC only)
GDR-3120L (inside some old xbox360)

P=] RawDump 2.1 for Wii and GameCube discs i s S

Select Drive:

[HL—DT—STDVD—ROM GDRE1EIBOL2D v]
[ Dual Layer

DD Mame:

Time to go: Size:

Time: Speed:

[Start Dump i [ Conwert raw to ez com

GDR-8082N

GDR-8084N

GDR-8160B

GDR-8161B

GDR-8162B

GDR-8163B

GDR-8164B

GDR-H10N

HL-DT-STDVD-ROM GDR8082NOLO3
HL-DT-STDVD-ROM GDR8082N0007
HL-DT-STDVD-ROM GDR8082N0010
HL-DT-STDVD-ROM GDR8082N0OCO7
HL-DT-STDVD-ROM GDR8082N0120
HL-DT-STDVD-ROM GDR8082N0106
HL-DT-STDVD-ROM GDR8161B0042
HL-DT-STDVD-ROM GDR8161B0043
HL-DT-STDVD-ROM GDR8161B0100
HL-DT-STDVD-ROM GDR8161B0102
RETROMAGAZINE WORLD-ENGLISH YEAR 3 - ISSUE 18

HL-DT-STDVD-ROM GDR8162B0015
HL-DT-STDVD-ROM GDR8162B0018
HL-DT-STDVD-ROM GDR8163B0D20
HL-DT-STDVD-ROM GDR8163B0B26

HL-DT-STDVD-ROM GDR8163B0OL23

HL-DT-STDVD-ROM GDR8164B0B07
HL-DT-STDVD-ROM GDR8164B0OL06

HL-DT-STDVD-ROM GDR8164B0B10
HL-DT-STDVD-ROM GDRH10NBOB10
HL-DT-STDVD-ROM GDRH10NBOF03

Or another system is to dumpar them directly from Wii
thanks to the CleanRip homebrew:

HOW TO START BACKUPPLIED TITLES

As in any self-respecting scene there are various methods:
MODCHIP

The most famous are:

CleanRip v2.0.0 by emu_kidid GameCube

Gamecube Redump.org DAT In use

VIPER

connects directly to the optical drive making it also possible
to read "normal" miniDVDs and bypasses the protections
mentioned above; it has dedicated management software
started on the console.

] | IR |
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Someone was able to reverse-engineer it (producing a
homemade modchip) and it turned out what it is capable
of doing::

- Initialize the diskdrive into a reset state (by setting HW
register cc003024)

- Unlock the drives' debug feature by sending two special
commands named "ff 01 MATSHITA 02 00" and "ff 00
DVD-GAME 03 00"

- Sending some small codeblock into the drives' memory
by using a command named "fe 01 01 00 "

- Starting this codeblock by hooking it into a system call
within the drive

- Unlocking the drive by performing a ReadDiscID command
(A8000040) to be able to read sectors

- Enable audio streaming depending on the setup of the
DiscID

- Reading , parsing and starting the apploader of the
swapped disc, resulting in booting the application on it

XENOGC

Simpler modchip that allows copies of backup disks to
be made but has (at least in the description I studied) no
dedicated management software.

DRIVE UNIT

13818

(o o
DRIVE UNIT BOTTOM SIDE

Given the particular optics of the original player, these
modchips do not guarantee full compatibility with all
blank media and also do not have full compatibility with
backsupped games regardless of the media used.

SOFTMOD

The very first "primitive" softmod required the use of a
copy of the game Phantasy Star Online 1&2 (not 1&2plus
nor 3) and a Broadband adapter (BBA):

the game allowed updates to be downloaded locally from

o Page 14 of 70
L 1

the official server; the communication protocol used was
the one chosen in the Dreamcast version of the game and
had already been studied; the program called PSOload/
PSUL (latest version PSOloadV2.0a) emulated locally the

MINTENDD
c; GAMECUBE .

?. NINTENDO
e GAMECUBE

official server to which the game connected (DNS faking)
and through it arbitrary code could be loaded and started
in the console.

Instead, the later softmod involved the use of an SD->GC
Memory Card adapter (SDGecko type - SD cards are
natively compatible with the GC if the pins are connected

in the correct way):

SDGecko
wiring diagram 1.2
b

2 4 6_8 1012
135791

into which to copy the

gamecube executable

(extension .GCI) and possibly

the files for exploits. The

most widely used executable

is undoubtedly Swiss, an all-

in-one homebrew:

TR EERR = = R

you also need a system to
start such an executable; the 2 methods used to do this are:
1 - the use of a disk (Action Replay for GC, DATEL SD
MEDIA LAUNCHER, etc.) for GC: once started it allows us

to start (or select and start depending on the system
used) the executable from the memory card:
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RETROHISTORY

Kathleen Booth, the First Lady of Assembly

by Alberto Apostolo

British scientist David Wheeler (1927.02.09 -
2004.12.13) is officially credited (by the IEEE
Computer Society) as the creator of the first
assembler in 1948. But in August 1947, British
scientist Kathleen Britten (along with her future
husband Andrew Booth) published a report in which
she anticipated the concept of "assembly language,"”
which she called "Contracted Notation," for coding
programs on the ARC2 (Automatic Relay Calculator 2)
computer.

Kathleen Hylda Valerie Britten (later Booth) was born on
July 9, 1922, in Stourbridge (Worcestershire, U.K.). She
received a bachelor's degree in mathematics from the
University of London in 1944 and a doctorate in applied
mathematics in 1950 from the same institution. After
university, from 1944 to 1946 he became Junior Scientific
Officer at the Royal Aircraft Establishment in Farnborough,
a British research institute. In 1946 he began working as
a Research Assistant at Birkbeck College (where he later
became a Lecturer and Research Fellow) and Reaserch
Scientist at the British Rubber Producer's Research
Association (BRPRA). During her time at BRPRA she met
and later married, in 1950, Andrew Donald Booth, and
had two children.

Andrew Donald Booth was an electrical engineer, physicist,
and computer scientist who had begun work on a computer
called the Automatic Relay Computer, an early
electromechanical computer. The ARC was built in Welwyn
Garden City in close proximity to BRPRA. Together with
Xenia Sweeting (another assistant), Kathleen collaborated
in building most of the machine, which meant she also
had deep knowledge of the hardware (Fig.1). The design
included 600 relays and 100 vacuum tubes. The vacuum
tubes controlled the flow of electric current through the
computer.

In 1947, Kathleen and Andrew traveled to the United
States. In Princeton (at the Institute for Advanced Study)
they met John Von Neumann, author of "First Draft of a
Report on the EDVAC" (published June 30, 1945) in which
was set forth what would go down in History as "Von
Neumann's Architecture" (Fig.2).

After the trip, Andrew Booth decided to redesign the ARC
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Fig. 1: from left to right: K. Booth, X. Sweeting, A. Booth

Fig. 2

Fig. 3
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https://en.wikipedia.org/wiki/Kathleen_Booth
https://medium.com/@BatmanPriddy/kathleen-booth-7bb303fb15be
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