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Preface 

The purpose of this book is to provide a single source of infor- 
mation about capability-based computer systems. Although 
capability systems have existed for nearly two decades, only 
recently have they appeared in architecture and operating sys- 
tem textbooks. Much has been written about capability sys- 
tems in the technical literature, but finding this information is 
often difficult. 

This book is an introduction, a survey, a history, and an 
evaluation of capability- and object-based computer systems. It 
is intended for students, computer professionals, and com- 
puter-system designers. The book assumes a knowledge of the 
assembly-level architecture of at least one computer, an under- 
standing of memory addressing and virtual memory systems, 
and some familiarity with operating systems. It can be used as 
a tutorial or reference text in advanced undergraduate or grad- 
uate courses in computer organization, computer architecture, 
or operating systems. 

Chapter 1 introduces the concept of a capability and exam- 
ines the use of capabilities in computer systems. It compares 
and contrasts simplified models of capability and conventional 
addressing and protection systems. The object-based design 
methodology is introduced, and the use of capabilities to sup- 
port object-based systems is discussed. 

Chapter 2 describes machines that preceded the formal defi- 
nition of capabilities but had similar addressing mechanisms. 
Developed in the late 1950s and early 196Os, these machines 
include the Burroughs B5000, the Rice University computer, 
and the Basic Language Machine. Chapter 3 examines the 
Dennis and Van Horn hypothetical supervisor that introduced vii 
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the concept of capability, and the early university attempts to 
implement that concept: the MIT PDP-1 system, the Chicago 
Magic Number Machine, and the CAL-TSS system. 

Chapter 4 describes the Plessey System 250. Built in the 
U.K., the Plessey 250 multiprocessor was the first commer- 
cially available capability-based computer system. Also built in 
the U.K., Cambridge University’s CAP computer system, ex- 
amined in Chapter 5, was the first successful university imple- 
mentation of capability hardware. 

Chapters 6 and 7 concentrate on two capability-based multi- 
processor operating systems built at Carnegie-Mellon Univer- 
sity: Hydra and STAROS. These systems were the first major 
object-based systems and used capabilities to provide object- 
level addressing and protection. 

Chapters 8 and 9 examine the new generation of capability/ 
object-based systems designed for the commercial market- 
place: the IBM System38 and the Intel iAPX 432. The Sys- 
tem/38 is the first use of object-based methodology to build a 
business-oriented computer system. The Intel 432 is the first 
highly-integrated object-based microprocessor. Both systems 
use object-based methodology to raise the level of the architec- 
ture interface. This allows them to support sophisticared oper- 
ating-systems operations in hardware. 

Chapter 10 reviews many of the important design issues in 
capability- and object-based systems in light of the implemen- 
tations discussed throughout the book. Alternative implemen- 
tation decisions and their implications are examined. 

Each survey section presents the important features of a 
particular system. For this reason, different systems may be 
described at somewhat different levels. However, all systems 
are discussed in sufficient detail to give the reader an under- 
standing of both the concepts and the low-level capability ad- 
dressing and object-support mechanisms. An important goal of 
the book is examination of hardware and operating-system 
implementations of capabilities. Although all of the systems 
begin with a similar conceptual view of capabilities, the imple- 
mentations are vastly different. 

All attempts have been made to see that the system presen- 
tations are accurate, and most of the sections have been re- 
viewed by one or more of the system’s designers. Still, these 
discussions should not be taken as the final word and the inter- 
ested reader is referred to the latest technical literature for 
more detailed study. Each section contains suggestions for fur- 
ther reading, and a complete bibliography on capability and 
object systems is included at the end of the book. 
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