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The AIX* Version 3 storage facilities include
features not found in other impiementations of
the UNIX' operating system. Maximum virtual
memory is more than 1000 terabytes and is used
pervasively to access all files and the meta-data
of the file systems. Each separate file system
{subtree) of the file name hierarchy occupies a
logical disk volume, composed of space from
possibly several disks. Database memory (a
variant of virtual memory) and other database
techniques are used to manage file system
meta-data. These features provide the capacity
to address large applications and many users,
simplified program access to file data, efficient
file buffering in memory, flexible management of
disk space, and reliable file systems with short
restart times.

Introduction

AIX* Version 3 for the IBM RISC System/6000 processor
continues the evolution of storage facilities within the
framework of the UNIX" operating system that began with
AIX Version 1 [1]. There are various motivations for this
evolution, such as the following:
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o Support for larger applications and more users.

* Direct access to file data by ordinary program
statements.

e More efficient file buffering than that provided by a
fixed-size buffer pool.

* More flexible units of disk space management than
provided by fixed-size disks.

e A file subsystem that can recover from crashes and that
has a shorter restart time.

The important concepts used in this evolution include
very large virtual memory, integration of the file
subsystem with logical volumes and virtual memory, and
the innovation of database memory. The first two
concepts come from earlier systems such as Multics [2]
and the IBM System/38 [3]. Database memory was
developed in the 801 minicomputer project at the IBM
Thomas J. Watson Research Center, where all three
concepts were combined in a prototype called CPR
running on the IBM RT System [4].

This paper first explains how very large virtual memory
is achieved while preserving the AIX program interface,
based on architecture extensions described elsewhere
[4, S]. Tt then discusses the structure of UNIX-based file
systems and how they benefit from the flexibility of logical
volumes and from simplified buffering in virtual
memory. Finally, the use of database techniques to
implement a reliable file subsystem is described.

Very large virtual memory

The IBM POWER (Performance Optimization With
Enhanced RISC) architecture with the AIX Version 3
operating system offers a maximum virtual memory
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