DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

The Design and Implementation of the

o
L

4.4BSD
Operating System

CKET

A

R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

The Design and Implementation of the

4.4BSD
Operating System

Marshall Kirk McKusick

Consultant

Keith Bostic
Berkeley Software Design, Inc.

Michael J. Karels

Berkeley Software Design, Inc.

John S. Quarterman
Texas Internet Consulting

A
vv

ADDISON-WESLEY

Boston ¢ San Francisco * New York ¢ Toronto ¢ Montreal
London ¢ Munich ¢ Paris * Madrid
Capetown * Sydney ¢ Tokyo ¢ Singapore ¢ Mexico City

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

This book is in the Addison-Wesley UNIX and Open Systems Series

Series Editors: Marshall Kirk McKusick and John S. Quarterman
Publishing Partner: Peter S. Gordon

Associate Editor: Deborah R. Lafferty

Associate Production Supervisor: Patricia A. Oduor

Marketing Manager: Bob Donegan

Senior Manufacturing Manager: Roy E. Logan

Cover Designer: Barbara Atkinson

Troff Macro Designer: Jaap Akkerhuis

Copy Editor: Lyn Dupré

Cover Art: John Lasseter

UNIX is a registered trademark of X/Open in the United States and other countries. Many of
the designations used by manufacturers and sellers to distinguish their products are claimed
as trademarks. Where those designations appear in this book, and Addison-Wesley was
aware of a trademark claim, the designations have been printed in initial caps or all caps.

The programs and applications presented in this book have been included for their instruc-
tional value. They have been tested with care, but are not guaranteed for any particular pur-
pose. The publisher offers no warranties or representations, nor does it accept any liabili-
ties with respect to the programs or applications.

Library of Congress Cataloging-in-Publication Data

The design and implementation of the 4.4BSD operating system /
Marshall Kirk McKusick ... [et al.].
p. cm.
Includes bibliographical references and index.
ISBN 0-201-54979-4
1. UNIX (Computer file) 2. Operating systems (Computers)
I. McKusick, Marshall Kirk.
QA76.76.063D4743 1996 96-2433
005.4'3--dc20 CIP

Copyright © 1996 by Addison-Wesley Longman, Inc.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval sys-
tem, or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of the publisher. Printed in
the United States of America. Published simultaneously in Canada.

Text printed on recycled and acid-free paper.
ISBN 0201549794
1112131415 MA 030201

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

36 Chapter2  Design Overview of 4.4BSD

This facility allows buffers in different parts of a process address space to be
written atomically, without the need to copy them to a single contiguous buffer.
Atomic writes are necessary in the case where the underlying abstraction is record
based, such as tape drives that output a tape block on each write request. It is also
convenient to be able to read a single request into several different buffers (such as
a record header into one place and the data into another). Although an application
can simulate the ability to scatter data by reading the data into a large buffer and
then copying the pieces to their intended destinations, the cost of memory-to-
memory copying in such cases often would more than double the running time of
the affected application.

Just as send and recv could have been implemented as library interfaces to
sendto and recvfrom, it also would have been possible to simulate read with readv
and write with writev. However, read and write are used so much more frequently
that the added cost of simulating them would not have been worthwhile.

Multiple Filesystem Support

With the expansion of network computing, it became desirable to support both
local and remote filesystems. To simplify the support of multiple filesystems, the
developers added a new virtual node or vnode interface to the kernel. The set of
operations exported from the vnode interface appear much like the filesystem
operations previously supported by the local filesystem. However, they may be
supported by a wide range of filesystem types:

* Local disk-based filesystems

» Files imported using a variety of remote filesystem protocols

* Read-only CD-ROM filesystems

* Filesystems providing special-purpose interfaces—for example, the /proc

filesystem

A few variants of 4.4BSD, such as FreeBSD, allow filesystems to be loaded
dynamically when the filesystems are first referenced by the mount system call.
The vnode interface is described in Section 6.5; its ancillary support routines are
described in Section 6.6; several of the special-purpose filesystems are described
in Section 6.7.

2.7 Filesystems

A regular file is a linear array of bytes, and can be read and written starting at any
byte in the file. The kernel distinguishes no record boundaries in regular files,
although many programs recognize line-feed characters as distinguishing the ends
of lines, and other programs may impose other structure. No system-related infor-
mation about a file is kept in the file itself, but the filesystem stores a small amount
of ownership, protection, and usage information with each file.
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