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ing hierarchical VLSI layouts. Although its overall

functions are like those of several previous systems,
Caesar provides a novel user interface based on a structure-
less mechanism similar to painting. The painting paradigm
permits powerful circuit manipulations to be performed with
a simple mode-less command set. Caesar is evaluated based
on its use in two large processor designs.

The EECS Department of the University of California at
Berkeley has a long-standing program to develop computer
aids for designers of electrical circuits (Newton, ef al. 1981).
Caesar is an interactive VLSI layout system thal was
developed as one piece of the program. It is written in C, runs
on a YAX-11/780 under the Berkeley version of Bell Labs’
UNIX operating system {(Joy and Fabry 1981), and uses an
AED 512 color display with an attached tablet.

Caesar is a layout geometry editor. As such, it provides
overall functionality similar to that of earlier systems like
ICARUS { Fairbairn and Rowson 1980). Each design consists
of a hierarchical collection of cells. Each cell contains a
description of patterns on several mask layers, as well as
“child cells™ that contain more information of the same sort.
Like most YLSI lavoul systems, Caesar does not maintain
information about design rules, electrical rules, or
schematics. It produces CIF (Caltech Intermediate Form)
files that can be processed by other design aids such as design
rule checkers, plotters, and circuit extractors.

What distinguishes Caesar from other VLS layout systems
is its user interface. Caesar's interface has two novel facets.
First, all commands are invoked using a cursor that selects a
rectangular area, rather than a traditional cursor that selects a
single point. Second, geometry is specified with a mechanism
like painting . The rectangular cursor and painting paradigm
results in a simple command interface that lets complex
manipulations be performed easily and naturally,

Caesar was used in the development of two VLSI
implementations of the Reduced Instruction Set Computer
(RISC)(see article by Fitzpatrick et al_ inthis issue; Patterson
and Séquin 1981). The RISC implementation provided the
motivation to develop Caesar from an experimental system
into a usable product. The RISC designers were a constant
source of ideas for enhancements. The RISC chips demon-
strate that Caesar 1s a viable tool for large designs.

The Basic Command Interface

c aesar is an interactive color graphics system for edit-

A Caesar workstation consists of a standard video termi-
nal, an AED 512 color display, and a tablet. The video terminal
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FIGURE 1. Using the painting commands to
stretch an nMOS cell:

a) before ERASE; b) after ERASE; ¢) before PUT;

d) after PUT; @) belore FILL RIGHT; ) after FILL RIGHT.

i5 used for command input and also to display command
menus, statistics about the circuit, and error messages.
Almost all graphics systems excepl Caesar are point-based.
A pointing device is used to select a point on the screen, and
then a command is invoked to process that point. Because 1C
mask features consist of areas rather than points or lines,
Caesar’s command interface is area-based. Using a tablet, the
user positions a rectangular cursor over a portion of the






