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Introduction

Who am I

What was General Computer (GCC)

When did it happen

Why it matters



MIT 1978



Doug Macrae 

Kevin Curran



Pinball and video games 
at MIT dorms

Pioneer

Playboy

Paragon

Fire One

Star Castle

Rip Off

Battlezone

Missile Command

…and more



Speedup Kits



Asteroids

Atari, 1979

Vector display

Interrupt driven at 250Hz



Asteroids schematic







Galaxian

Namco/Midway, 1979

Character display

Tables in ROM





Pac-Man

Namco/Midway, 1980

Character display

Maze tables in ROM

Separate graphics ROMs



Missile Command

Atari, 1980

Sophisticated programming

Bitmap display  
256 x 231, pixel addressable

2 or 3 bits per pixel



March 1981 

General Computer Corp.



Super Missile Attack 
enhancement kit for 

Atari Missile Command





Design flow at GCC

GenRad 6502 microprocessor emulator

• Disassembler (single screen only)

• Memory display/modify

• Interactive edit/assemble/run

TRS-80 to capture MC code and notes



Design flow at Atari
Designer writes code on programming sheets

Typist enters code into DEC PDP11

PDP11 cross-assembles

Floppy disk/serial port download to blue/black box

Designer marks changes on listing

Typist edits files

Repeat…

















PAL markings removed 
and replaced with:

GCC74S673AN
43P



Oh well.





Scheduling





Super Missile Attack 

Game Play



Attract Mode





UFO





Developers of 
Super Missile Attack

Doug Macrae

John Tylko

Larry Dennison

Kevin Curran

Chris Rode

Steve Golson



Atari takes notice







Boston Globe, July 31, 1981



Boston Globe, August 2, 1981



Boston Globe, August 14, 1981



The Wayland-Weston Town Crier 
August 20, 1981





Development agreement 
with Atari 

Signed October 8, 1981



The Atari Settlement

Atari drops its suit against GCC with prejudice

GCC discontinues sales of Super Missile Attack

GCC will not market enhancement kits without 
permission from the manufacturer

Atari pays $50,000 per month to GCC  
to develop video games for Atari (2 year term)



Meanwhile…



Pac-Man Kit

Development begins June 1981

Tektronix 8550 Z-80 emulator

• Supports line printer!



Kevin Curran
calls

Dave Marofske



Visit to Midway 

October 9, 1981











Visit to Midway 

October 15, 1981





Attract Mode Intro





Attract Mode Fakeo Game





Detail of Otto Movement







Mazes











Animations























Type of Work:  Visual Material

Registration Number / Date: PA0000150332 / 1982-10-19

Title: Crazy Otto.

Imprint: [s.l. : s.n.], c1980.

Description: 1 videogame.

Notes: Deposit consists of 1 videocassette & descriptive material (2 p.) deposited in lieu of videogame.

Copyright Claimant: Bally Midway Manufacturing Company

Copyright Notice: notice: Midway Manufacturing Company

Date of Creation: 1981

Date of Publication: 1981-10-15

Authorship on Application: General Computer Corporation, employer for hire.

Crazy Otto Copyright



October 29, 1981

Signed Crazy Otto contract with Midway

Three Crazy Otto prototype boards

• 2 delivered to Midway

• 1 at Fun and Games, Framingham, Mass.

ROM dumps











Crazy Otto 
October 29, 1981







Super Pac-Man 
October 29, 1981







Stan Jarocki
calls
GCC



November 12, 1981





late November 1981 

MISSY







late November 1981 

STAN





November 24, 1981

Stan Jarocki of Midway sends a letter 
to Masaya Nakamura of Namco:

Enclosed find a videotape of Midway’s Pac-Man game  
using the Ms. Pac-Man enhancement program…



December 18, 1981 

NAMCO







Ms. Pac-Man 

Production PCB 
January 1982







Source code



;**************************************************************
; THE INFORMATION CONTAINED HEREIN IS THE SOLE PROPERTY
; OF GENERAL COMPUTER CORPORATION.  USE OF THIS DOCUMENT
; IS RESERVED EXCLUSIVELY FOR GENERAL COMPUTER CUSTOMERS
; AND PERSONNEL.  REPRODUCTION OF THIS MATTER IN WHOLE 
; OR IN PART IS FORBIDDEN WITHOUT THE EXPRESS WRITTEN
; CONSENT OF GENERAL COMPUTER CORPORATION.
;**************************************************************

TITLE "SONATA FOR UNACCOMPANIED VIDEO GAME"

GLOBAL MELODIES,HARMONIES,AUXILIARY

SECTION MUSIC

MELODY EQU 0
HARMONY EQU 1

MACRO TUNE

IF '1' = 0 & '2' = MELODY
BYTE 0F1H,00H,0F2H,02H,0F3H,0AH,0F4H,00H
BYTE 41H,43H,45H
BYTE 86H,8AH,88H,8BH
BYTE 6AH,6BH,71H,6AH,88H,8BH
BYTE 6AH,6BH,71H,6AH,6BH,71H,73H,75H
BYTE 96H,95H,96H,0FFH



 TITLE "FRUIT DRIVER"
;THIS CODE IS TO MAKE THE FRUIT BONCE ACROSS THE SCREEN.
;THE FRUIT ENTERS AT P0 AND GOES COUNT0 SPACES BEFORE GOING POOF!!
;IN A SMALL EXPLOSION.  THE PATH IS TABLE DRIVEN.
;EACH MAZE HAS AN ASSOCIATED P0,COUNT0,PATH.

;SOME RAM LOCATIONS:
;THE FRUIT POSITION
FRUITP EQU 4DD2H
;THE VALUE OF THE CURRENT FRUIT (0=NO FRUIT)
FVALUE EQU 4DD4H
;THE CURRENT PLACE IN THE PATH
COUNT EQU 4C40H
;FLAG TO INDICATE THAT THE FIRST FRUIT HAS BEEN RELEASED
FIRSTF EQU 4E0CH
;FLAG TO INDICATE THAT THE SECOND FRUIT HAS BEEN EATEN
SECONDF EQU 4E0DH
;THE CURRENT PLACE WITHIN ONE BOUNCE
BCNT EQU 4C41H
;POINTER TO THE PATH THE FRUIT IS CURRENTLY FOLLOWING
PATH EQU 4C42H
;HOW MANY DOTS THE CURRENT PLAYER HAS EATEN
DOTSEAT EQU 4E0EH
;SET BIT 5 OF BNOISE TO MAKE THE BOUNCE SOUND
BNOISE EQU 4EBCH



 TITLE "CODE PATCHES (PATCHES)"

GLOBAL ATTRACT,CALCADR,MAZENUM
GLOBAL DOFRUIT,EATFRUIT,MAXFRUIT,PROMPTHACKS
GLOBAL WALLADR,DOTSA1,DOTSA2,MOREDOTS
GLOBAL DRAWEN,READEN,FLASHEN
GLOBAL RCORNER,R1CORNER,R2CORNER,SCOLOR,RCOLOR,SLOWMAP
GLOBAL ENTRY1,ENTRY2,ENTRY3
GLOBAL FRUITPNTS
GLOBAL CHOOSETUNE,MELODIES,HARMONIES,AUXILIARY

;PATCH TO MAKE RED MONSTER GO AFTER OTTO TO AVOID PARKING
 ORG 0E5CH
 XOR A
 NOP

;PATCH FOR NEW ATTRACT MODE
 ORG 0413H
 JP ATTRACT

;PATCH TO THE PRIMARY FRUIT ROUTINE, THIS ROUTINE IS CALLED ONCE PER
;GAME STEP (THE MINIMUM TIME IT TAKES A MONSTER TO MOVE A PIXEL)
 ORG 0EADH
 JP DOFRUIT



 ;PATCH TO MAKE THE PACMAN AWARE OF THE CHANGING POSITION OF THE FRUIT
 ORG 19ADH
 JP EATFRUIT

;PATCH TO MAKE FRUIT not SCROLL ACROSS SCREEN BOTTOM WHEN MAXFRUIT IS REACHED.
ORG 2BF4H
JP MAXFRUIT

;MISCELLANEOUS HACKS THAT OCCUR WHEN PROMPTS ARE WRITTEN.
ORG 23E0H
WORD PROMPTHACKS

;PATCH TO USE A MAZE FROM THE NEW MAZE TABLE RATHER THAN THE OLD MAZE
 ORG 241CH
 CALL WALLADR

;PATCH TO DO SAME THING FOR DOTS
;NOTE THAT THE DOT TABLE IS USED TWICE, ONCE TO WRITE THE DOTS ONTO
;THE SCREEN THEN AGAIN TO SEE WHICH DOTS HAVE BEEN EATEN.
 ORG 244BH
 JP DOTSA1
 ORG 248AH
 JP DOTSA2

;PATCH TO ADJUST THE TOTAL DOT NUMBER
 ORG 08E1H
 JP MOREDOTS
 NOP

;PATCH TO USE NEW ENERGIZER LOCATIONS



;PATCH TO USE NEW ENERGIZER LOCATIONS
 ORG 2472H
 JP DRAWEN
 ORG 24B4H
 JP READEN
;PATCH TO MAKE THE ENERGIZERS FLASH IN NEW AND EXCITING COLORS
 ORG 0C21H
 JP FLASHEN

;PATCH TO MAKE THE MONSTERS MOVE RANDOMLY
 ORG 274BH
 CALL RCORNER
 ORG 2781H
 CALL RCORNER
 ORG 27BBH
 CALL R1CORNER
 ORG 2803H
 CALL R2CORNER

;PATCH TO MAKE THE SLOW AREAS OF THE SCREEN DEPENDENT ON THE MAZE
 ORG 24F9H
 JP SCOLOR

;PATCH TO MAKE BIT 6 OF THE COLOR MAP INDICATE SLOW AREAS
 ORG 2060H
 JP SLOWMAP
 NOP

;PATCH TO CALL AMAZING NEW COLOR ROUTINE INSTEAD OF USING THE SAME DULL BLUE
 ORG 24DDH



ST5 BYTE SETN, 5AH,PAUSE

BYTE SETPOS, 0FFH,34H
BYTE SETCHAR
WORD RIGHT_OTTO

 BYTE SETN, 7FH,PAUSE
 BYTE SETN, 24H,PAUSE

BYTE SETN, 68H,LOOP,0D8H,00,09
 BYTE SETN, 7FH,PAUSE

BYTE SETN, 18H,PAUSE
BYTE SETPOS, 00H,094H
BYTE SETCHAR
WORD      LEFT_ANNA
BYTE SETN, 68H,LOOP,028H,00,09

 BYTE SETN, 7FH,PAUSE
BYTE SETPOS, 0FCH,7FH
BYTE SETCHAR
WORD RIGHT_OTTO
BYTE SETN, 18H,PAUSE
BYTE SETN, 68H,LOOP,0D8H,0,09

 BYTE SETN, 7FH,PAUSE
BYTE SETN, 18H,PAUSE
BYTE SETPOS, 00H,054H
BYTE SETCHAR
WORD      LEFT_ANNA
BYTE SETN, 20H,LOOP,070H,00,09
BYTE SETPOS, 0FFH,0B4H
BYTE SETCHAR
WORD      RIGHT_OTTO
BYTE SETN, 10H,PAUSE



Character Design



GCC Character Development System



Crazy Otto October 12



Crazy Otto October 12



Ms. Pac-Man



Pac-Man

Ms. Pac-Man

Bonus Fruit



Hidden Messages



PROTO.NAMCO

00000750: f30a f400 6564 6588 6788 6163 6485 6485  ....ede.g.acd.d.

00000760: 6a69 6a8c 7593 9091 9091 708a 6871 fff1  jij.u.....p.hq..

00000770: 02f2 03f3 0af4 0265 9068 7068 6766 6590  .......e.hphgfe.

00000780: 6170 6165 6866 9063 9086 9085 9085 7086  apaehf.c......p.

00000790: 6865 ffff bacd 3dba 2104 00e5 2163 04d1  he....=.!...!c..

000007a0: 4745 4e45 5241 4c20 434f 4d50 5554 4552  GENERAL COMPUTER

000007b0: 2020 434f 5250 4f52 4154 494f 4e20 2020    CORPORATION   

000007c0: 3231 3520 4649 5253 5420 5354 5245 4554  215 FIRST STREET

000007d0: 4341 4d42 5249 4447 452c 204d 4153 532e  CAMBRIDGE, MASS.

000007e0: 2e2e 2e2e 2e2e 2e2e 2e2e 2e2e 2e2e 2e2e  ................

000007f0: 4865 6c6c 6f2c 204e 616b 616d 7572 6121  Hello, Nakamura!



Ms. Pac-Man

00000770: 71ff f102 f203 f30a f402 6590 6870 6867  q.........e.hphg

00000780: 6665 9061 7061 6568 6690 6390 8690 8590  fe.apaehf.c.....

00000790: 8570 8668 65ff ff3a 004f fe00 280b 1102  .p.he..:.O..(...

000007a0: 4c21 504f 010c 00ed b03a 094e 2172 4ea6  L!PO.....:.N!rN.

000007b0: 280c 3a0a 4cfe 3f20 053e ff32 0a4c 2185  (.:.L.? .>.2.L!.

000007c0: 96c3 c42c ffff ffff ffff ffff ffff ffff  ...,............

000007d0: 4745 4e45 5241 4c20 434f 4d50 5554 4552  GENERAL COMPUTER

000007e0: 2020 434f 5250 4f52 4154 494f 4e20 2020    CORPORATION   

000007f0: 4865 6c6c 6f2c 204e 616b 616d 7572 6121  Hello, Nakamura!



January 1982









Developers of 
Crazy Otto / Ms. Pac-Man

Doug Macrae

John Tylko

Chris Rode

Phil Kaaret

Kevin Curran

Mike Horowitz

Steve Golson







Q & A


