Specifications for Cerberus

Cerberus, in Greek mythology, is a three-headed dog that guards the gates of Hades.  The computer system, whose working name shall be Cerberus, is built around the philosophy of the open, distributed system: many low-cost, low power, small-footprint computing units (CU’s) can achieve respectable performance and at the same time give developers complete control of each unit.  This includes its RAM and DMA.  All access to user input, disk, video, audio, FireWire, USB, and LAN I/O is managed by a central “traffic cop” controller, responsible for dividing up system resources and allocated and de-allocating them for the appropriate CU.

Cerberus fills a longstanding void in the home market and will return to the user the experience of simple, elegant, brass tacks operation that gives him or her the proper sense of complete control over the system, whether as a casual user or programmer.

Target Market

· Web-connected home users dissatisfied with current solutions.

· Children, for home, educational, and entertainment use.

· Low-power applications.
· Hobbyists.
Primary Objectives of Cerberus
· Open architecture – complete access to the hardware from within each CU facilitates and encourages learning by immersive experience.
· Programmability.  A built-in high-level programming language along with the ability to look at and program the machine directly at the machine-code level.

· Ability to run popular web-enabled applications, including browsers and e-mail clients.

· Respectable performance, capable of playing MPEG-4 video and performing 3-D operations in games.
· Very short load times.

· Low power consumption.

· Loose coupling between CU’s.

· Enough processing power in each CU to run a simple multitasking OS, such a simple Linux variant.

· Compatibility with another platform, which will supply an existing software base.

· Ability to use low-cost, existing PC peripheral devices, such as hard drives, CD-ROM’s, input devices, and SVGA displays.

Secondary Objectives of Cerberus

· A simple yet effective mechanism for licensing software at the hardware level.  This may or may not involve Internet connectivity.

What Cerberus is not
· A direct competitor to the PC or Macintosh™.  Cerberus is not intended to compete head-to-head with machines designed around conventional methodologies (single, fast, power-inefficient CPU running on a monolithic operation), or to run software designed for such systems.
· A secure business solution.  Security in the context of Cerberus is confined to the web-enabled software which requires it.  Security, in fact, conflicts with the open system objective.
Proposed Specifications
Computing Units

· Western Design Center 65C816 clocked at 14-20Mhz (TBD).

· Well-established, widely documented and proven architecture.

· Thousands of existing programs available.

· Easy to program.

· Powerful addressing modes, suitable for modern software.

· Low power – no fan required.

· Low cost.

· SIMM slot capable of holding up to 1GB of RAM.
· Macro-bank selector – memory is divided into 16MB chunks, with small areas reserved for hardware soft switches.
· Fast two’s complement 32x32 multiply/divide unit w/MAC, FPGA implementation.  This facilitates the horsepower demands of modern applications.

· Ability to optionally shadow up to 4MB video RAM in main memory.

· Ability to shadow shared RAM.

· “Legacy mode” maps well-known existing memory configuration to Bank 0000, with clean-room engineered emulation ROMs.

· Optional Floating Point Unit (FPU).

Motherboard

· Four (4) CU’s stock, expandable to eight.

· On-board video enforces a single standard within Cerberus.
· 128MB video DRAM.

· High-performance, high-quality SVGA.
· Decoupling from CU’s by central traffic management logic device enables each CU to write “directly” to its own optionally shadowed Video RAM without worrying about timing issues.
· Graphics Processing Unit (GPU) (Vendor yet to be determined).

· Capable of “direct-port” writes, or overlay.

· High-speed 32-bit DMA@70-100Mhz

· DMA will have multiple counters, to enable iterative swaths of copying, such as a rectangular area of the screen, or irregular shapes, in a single operation.

· Indirect mode, for copying from the address-of or address-to.

· Both target and source may be selected

· Another CU’s RAM

· Video RAM

· Audio RAM

· Disk Cache.

· Pipeline-able – queuing for multiple requests from multiple CU’s.

· 1 MB shared RAM.

· On-board digital oscillator chip (DOC), 64-128 polyphonic voices allocate-able by CU.

· 16MB audio DRAM.

· 65C816 to manage sound RAM, play music, and manage DOC.

· On-board LAN connector.

· PCI expansion slots.

