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Thinking Machines Customer Support encourages customers to report errors in Connection Machine
operation and to suggest improvements in our products.

When reporting an error, please provide as much information as possible to help us identify and
correct the problem. A code example that failed to execute, a session transcript, the record of a back-
trace, or other such information can greatly reduce the time it takes Thinking Machines to respond
to the report.

To contact Thinking Machines Customer Support:

U.S. Mail: Thinking Machines Corporation
Customer Support
245 First Street
Cambridge, Massachusetts 02142-1264

Internet

Electronic Mail: customer—support@think.com
Usenet

Electronic Mail: ames!think!customer-support
Telephone: (617) 234-4000

(617) 876-1111

For Symbolics Users Only

The Symbolics Lisp machine, when connected to the Internet network, provides a special mail facil-
ity for automatic reporting of Connection Machine system errors. When such an error occurs, simply
press Ctrl-M to create a report. In the mail window that appears, the To: field should be addressed
as follows:

To: customer—support@think.com

Please supplement the automatic report with any further pertinent information.
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Chapter 1

Introduction

Paris is a low-level instruction set for programming the Connection Machine computer sys-
tem. It is the lowest-level protocol by which the actions of Connection Machine processors
are directed by the front-end computer. Paris is sometimes referred to as a “macroinstruc-
tion set” for the Connection Machine system because it is comparable in power to the
(macro)instruction sets of typical sequential processors such as the vaX, and to distinguish
it from the “microinstruction set” (microcode) that is executed by the Connection Machine
system sequencer and the “nanoinstruction set” that is directly executed by the individual
hardware Connection Machine processors.

Paris is intended primarily as a base upon which to build higher-level languages for
the Connection Machine system. It provides a large number of operations similar to the
machine-level instruction set of an ordinary computer. Paris supports primitive operations
on signed and unsigned integers and floating-point numbers, as well as message-passing
operations and facilities for transferring data between the Connection Machine processors
and the front-end computer.

The Paris user interface consists of a set of macros, functions, and variables to be called
from user code. The macros and functions direct the actions of the Connection Machine
system by sending macroinstructions to the Connection Machine sequencer, and the vari-
ables allow the user program to find out information about the Connection Machine system
such as the number of processors available.

Several different versions of the user interface are provided: one for the Lisp programming
language, one for C, and one for Fortran. These interfaces are functionally identical; they
differ only in conforming to the syntax and data types of one language or the other.






Chapter 2

Virtual Machine Architecture

An important property of the Connection Machine architecture is scalability. At present, a
single Connection Machine system can have 16,384 or 32,768 or 65,536 physical (hardware)
processors, of which any single user can use a portion containing 8,192 or 16,384 or 32,768
or 65,536 processors. (See figure 2.1 for an illustration of 65,536 processors.) In most cases
the same software can be executed unchanged on Connection Machine systems (or portions)
with different numbers of physical processors; the number of processors affects only the size
of the problem that can be handled.

Paris enhances this scalability by presenting to the user an abstract version of the Con-
nection Machine hardware. The most important feature is the virtual processor facility,
whereby each physical processor is used to simulate some number of virtual processors. A
program can be written assuming any appropriate number of processors (but not fewer than
the number of physical processors); these virtual processors are then mapped onto physical
processors. In this way a program can be executed unchanged on Connection Machine sys-
tems with different numbers of physical processors, even if it requires a certain minimum
number of processors, with an essentially linear trade-off between number of physical pro-
cessors and execution time. (There is a memory trade-off as well: the memory of a physical
processor is divided among the virtual processors it supports.)

" For the remainder of this chapter, when we refer to “the Connection Machine” or “the
machine” we mean that portion of a Connection Machine system to which the user is
attached. For example, if a user is attached to a 16,384 processor portion of a 65,536
processor Connection Machine, the expression “the machine” refers only to the user’s 16,384
processors.

The Connection Machine hardware supports two mechanisms for interprocessor commu-
nication. The more general mechanism is the router, which allows data to be sent from any
processor directly to any other processor; indeed, many processors can send data to many
other processors simultaneously. The less general mechanism is redundant, but optimizes
an important case for speed. It organizes the processors as an n-dimensional grid and al-
lows every processor to send data to its immediate neighbors in the grid. This mechanism
is called the NEWS grid, from the initials of the four directions in a two-dimensional grid:
North, East, West, and South. Using these hardware mechanisms, Paris provides identical
virtual mechanisms within the virtual processor framework.






































































































































































































