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a Both projects seek to achieve high-performance execution for the next generation of
application programs, such as "expert systems." Each is taking a different approach.
SPUR is more conservative and evolutionary, using reasonably well-proven technologies,
such as UNIX, LISP, and RISC architectures, to achieve its goal. VLSI technology is
exploited to minimize the chip count, to keep low the cost of the workstation. Obvi-
ously, significant performance improvements are expected because of reduced feature
sizes, faster switching speeds, and less chip-to-chip communication. Aquarius, on the
other hand, is driven more in the direction of high performance rather than low cost.
The Aquarius group believes that very high performance requires that the architecture
be tailored to the application space. This means different processors for handling logic
programming, IEEE numerical computations, and I/O scheduling. It means a high per-
formance interconnect system, not a current industry-standard asynchronous bus. Like
SPUR, Aquarius intends to exploit VLSI technology, but mainly for performance rea-
sons, although they too recognize the cost considerations of replicating chips. In the fol-
lowing paragraphs, we compare the two projects on a point by point basis.

3. Point by point comparison

(1) Intended Applications

The intended applications for the two machines dictate different design decisions.
SPUR is meant to be a low-cost workstation, with low replication cost, so its pro-
totype can be widely distributed to the research community. Thus, the project is
constrained to make as much use as possible of existing hardware infrastructure:
a commercially available system bus and backplane, associated I/0 devices, etc.
The design decisions are driven by a desire to obtain the best possible perfor-
mance given these constraints. The Aquarius group, on the other hand, is inves-
tigating high performance, not low cost, architectures. For example, they are not
constrained to a commercial system bus, nor to conventional techniques for
memory systems.

(2) Software Environment

The SPUR project will port UNIX (with some extensions) and will develop a
COMMON LISP programming environment for the workstation. The SPUR
group contend that a well-designed general purpose machine and environment
should also form a good foundation upon which to build a high performance LISP
system. The Aquarius project is focusing on solving a specific class of applica-

tions rather than providing a general timesharing environment. The Aquarius
project is developing a PROLOG environment within which numeric computa-
tions can be handled easily.

(3) Multiprocessor Architecture

The SPUR multiprocessor will be constructed from a homogeneous collection of
general-purpose processors, whereas the Aquarius multiprocessor will consist of a
heterogeneous collection of specialized processing elements. One of SPUR's new
research goals, however, is to define a general interface to allow special-function
co-processors, for such tasks as floating-point and graphics, to be integrated into
the architecture.
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