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About This Document

This document provides the information you will need to plan, administer, and operate IBM® z/VM® CMS
file pools. It provides information about using file pools as repositories for CMS shared file system (SFS)
and OpenExtensions™ byte file system (BFS) data. It also provides information about using file pool
server machines for coordinated resource recovery (CRR) and BFS FIFO functions. It includes a reference
section that contains descriptions of file pool startup parameters and file pool administration and server
commands.

Intended Audience

This information is for CMS system administrators or anyone managing the tasks of planning,
administering, and operating CMS file pool servers. A system administrator's role may vary depending
on the size of an installation and the organization's requirements. This information provides guidelines
that will apply to most environments.

You should be familiar with DASD management and z/VM user directory control statements on your
system. You should also be familiar with the shared file system and the byte file system as described in
z/VM: CMS User's Guide and z/VM: OpenExtensions User's Guide.

Syntax, Message, and Response Conventions

The following topics provide information on the conventions used in syntax diagrams and in examples of
messages and responses.

How to Read Syntax Diagrams

Special diagrams (often called railroad tracks) are used to show the syntax of external interfaces.

To read a syntax diagram, follow the path of the line. Read from left to right and top to bottom.

e The =~ ~——symbol indicates the beginning of the syntax diagram.

« The — symbol, at the end of a line, indicates that the syntax diagram is continued on the next line.

« The =——symbol, at the beginning of a line, indicates that the syntax diagram is continued from the
previous line.

e« The — < symbol indicates the end of the syntax diagram.

Within the syntax diagram, items on the line are required, items below the line are optional, and items
above the line are defaults. See the examples in Table 1 on page xxi.

Table 1. Examples of Syntax Diagram Conventions

Syntax Diagram Convention Example

Keywords and Constants »»— KEYWORD <

A keyword or constant appears in uppercase letters. In this
example, you must specify the item KEYWORD as shown.

In most cases, you can specify a keyword or

constant in uppercase letters, lowercase letters, or

any combination. However, some applications may have
additional conventions for using all-uppercase or all-
lowercase.
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Table 1. Examples of Syntax Diagram Conventions (continued)

Syntax Diagram Convention Example

Abbreviations »— KEYWOrd >«

Uppercase letters denote the shortest acceptable
abbreviation of an item, and lowercase letters denote the
part that can be omitted. If an item appears entirely in
uppercase letters, it cannot be abbreviated.

In this example, you can specify KEYWO, KEYWOR, or

KEYWORD.

Symbols *

You must specify these symbols exactly as they appear in the Asterisk

syntax diagram. :
Colon
Comma
Equal Sign
Hyphen

0

Parentheses
Period

Variables »— KEYWOrd — var_name -»<

A variable appears in highlighted lowercase, usually italics.

In this example, var_name represents a variable that you
must specify following KEYWORD.

Repetitions
An arrow returning to the left means that the item can be { .
repea

repeated.
A character within the arrow means that you must separate )
each repetition of the item with that character. £
repeat

A number (1) by the arrow references a syntax note at the
bottom of the diagram. The syntax note tells you how many
times the item can be repeated. £ 1

. . repeat
Syntax notes may also be used to explain other special
aspects of the syntax. Notes:

1 Specify repeat up to 5 times.

Required Item or Choice o A -pd

When an item is on the line, it is required. In this example,

you must specify A. A
B
When two or more items are in a stack and one of them is c

on the line, you must specify one item. In this example, you
must choose A, B, or C.
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Table 1. Examples of Syntax Diagram Conventions (continued)

Syntax Diagram Convention Example

Optional Item or Choice

When an item is below the line, it is optional. In this example,
you can choose A or nothing at all.

When two or more items are in a stack below the line, all of
them are optional. In this example, you can choose A, B, C,
or nothing at all.

Defaults

When an item is above the ling, it is the default. The system
will use the default unless you override it. You can override
the default by specifying an option from the stack below the
line.

In this example, A is the default. You can override A by
choosing B or C.

Repeatable Choice

A stack of items followed by an arrow returning to the left
means that you can select more than one item or, in some
cases, repeat a single item.

In this example, you can choose any combination of A, B, or
C.

Syntax Fragment
Some diagrams, because of their length, must fragment the
syntax. The fragment name appears between vertical bars in
the diagram. The expanded fragment appears in the diagram
after a heading with the same fragment name.

In this example, the fragment is named "A Fragment."

>
m
-
Y
0O @ >U§ o w | » 0o @ » >
(] O w >
=
=3

Examples of Messages and Responses

Although most examples of messages and responses are shown exactly as they would appear, some
content might depend on the specific situation. The following notation is used to show variable, optional,
or alternative content:

XXX
Highlighted text (usually italics) indicates a variable that represents the data that will be displayed.

Brackets enclose optional text that might be displayed.
{}
Braces enclose alternative versions of text, one of which will be displayed.

The vertical bar separates items within brackets or braces.

The ellipsis indicates that the preceding item might be repeated. A vertical ellipsis indicates that the
preceding line, or a variation of that line, might be repeated.
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Where to Find More Information

For more information about CMS and other z/VM topics, see “Bibliography” on page 723.

Links to Other Documents and Websites

The PDF version of this document contains links to other documents and websites. A link from this
document to another document works only when both documents are in the same directory or database,
and a link to a website works only if you have access to the Internet. A document link is to a specific
edition. If a new edition of a linked document has been published since the publication of this document,
the linked document might not be the latest edition.
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How to Send Your Comments to IBM

We appreciate your input on this publication. Feel free to comment on the clarity, accuracy, and
completeness of the information or give us any other feedback that you might have.

To send us your comments, go to z/VM Reader's Comment Form (https://www.ibm.com/systems/
campaignmail/z/zvm/zvm-comments) and complete the form.

If You Have a Technical Problem
Do not use the feedback method. Instead, do one of the following:

« Contact your IBM service representative.
 Contact IBM technical support.
« See IBM: z/VM Support Resources (https://www.ibm.com/vm/service).

« Go to IBM Support Portal (https://www.ibm.com/support/entry/portal/Overview).
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Summary of Changes for z/VM: CMS File Pool Planning,
Administration, and Operation

This information includes terminology, maintenance, and editorial changes. Technical changes or
additions to the text and illustrations for the current edition are indicated by a vertical line (]) to the
left of the change.

SC24-6261-73, z/VM 7.3 (September 2022)

This edition supports the general availability of z/VM 7.3. Note that the publication number suffix (-73)
indicates the z/VM release to which this edition applies.

Miscellaneous updates for z/VM 7.3
The following topics are updated:

 “Tailoring VMSYS, VMPSFS, VMSYSU, and VMSYSR” on page 40
« “Data Spaces” on page 241
« “DATASPACE” on page 396
« Appendix C, “File Pool Server Exit Considerations,” on page 687

SC24-6261-02, z/VM 7.2 (December 2021)

This edition includes terminology, maintenance, and editorial changes.

SC24-6261-02, z/VM 7.2 (September 2021)

This edition includes terminology, maintenance, and editorial changes.

SC24-6261-02, z/VM 7.2 (July 2021)

This edition includes terminology, maintenance, and editorial changes.

SC24-6261-02, z/VM 7.2 (March 2021)

This edition includes changes to support product changes provided or announced after the general
availability of z/VM 7.2.

[VM66201, VM66425] z/Architecture Extended Configuration (z/XC) support

With the PTFs for APARs VM66201 (CP) and VM66425 (CMS), z/Architecture® Extended Configuration
(z/XC) support is provided. CMS applications that run in z/Architecture can use multiple address spaces.
A z/XC guest can use VM data spaces with z/Architecture in the same way that an ESA/XC guest can

use VM data spaces with Enterprise Systems Architecture. z/Architecture CMS (z/CMS) can use VM data
spaces to access Shared File System (SFS) Directory Control (DIRCONTROL) directories. Programs can
use z/Architecture instructions and registers (within the limits of z/CMS support) and can use VM data
spaces in the same CMS session.

Information in the following topics is updated:

« “Data Space Exploitation (SFS Only)” on page 52

« Chapter 14, “Using Data Spaces (SFS Repository Servers Only),” on page 241

« “Configuring Your Server for Data Spaces” on page 242
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« Generating a File Pool and Server, “Step 4: Define a Server Machine” on page 256

SC24-6261-01, z/VM 7.2 (September 2020)

This edition supports the general availability of z/VM 7.2.

SC24-6261-00, z/VM 7.1 (September 2018)

This edition supports the general availability of z/VM 7.1.

xxviii z/VM: 7.3 CMS File Pool Planning, Administration, and Operation



Part 1. Administering Repository File Pools

This part describes how to administer one or more file pools. Read Chapter 1, “File Pool Administration

Overview,” on page 3 first because it defines terms and concepts used throughout this part. The
remaining chapters of this part do not need to be read sequentially. These chapters are:

« Chapter 2, “Installation Planning for File Pools,” on page 31

« Chapter 3, “Post-installation Activities,” on page 37

« Chapter 4, “Migration Considerations,” on page 51

« Chapter 5, “Operation,” on page 55

« Chapter 6, “Managing Users and File Spaces,” on page 71

« Chapter 7, “Recovery Procedures,” on page 101

« Chapter 8, “Security,” on page 137

« Chapter 9, “Managing Storage,” on page 195

« Chapter 10, “Reorganizing the File Pool Repository Catalogs,” on page 213

« Chapter 11, “Regenerating a Repository File Pool,” on page 217

« Chapter 12, “Accounting,” on page 223
« Chapter 13, “Setting Up a File Pool for Remote Use,” on page 233
« Chapter 14, “Using Data Spaces (SFS Repository Servers Only),” on page 241

« Chapter 15, “Generating a File Pool and Server,” on page 247
« Chapter 16, “Deleting a File Pool,” on page 277
« Chapter 17, “Participation in CRR (SFS only),” on page 279
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File Pool Server Combinations

Chapter 1. File Pool Administration Overview

This chapter defines the terms and concepts used to administer one or more file pool servers. It also
provides an overview that a system administrator needs to know to administer one or more file pools.
File pool servers provide repository services for Shared File Systems (SFS) and OpenExtensions Byte
File System (BFS). Additional file pool services are provided for Coordinated Resource Recovery (CRR).
An additional file pool service for optimizing the performance of BFS FIFO objects can also involve the
administration of some specialized FIFO file pool services.

File Pool Servers and Possible Combinations

SFS, BFS, CRR, and FIFO services can be performed by one or more file pool servers in your system. The
following rules explain the combinations allowed:

« Any file pool server has the potential for performing any of these services. That potential is realized
when you:

— add users, file spaces (or both) to the file pool

— create CRR or FIFO (or both) selections with the startup parameters
- Administrators enable SFS activity in a file pool by enrolling users with SFS file spaces.
- Administrators enable BFS activity in a file pool by creating (enrolling) Byte File Systems (BFSs).
« SFS file spaces and BFS file spaces can coexist in the same file pool.

« Administrators select which file pool server(s) are to perform CRR and FIFO services based on startup
parameters.

« Servers may be dedicated to CRR, FIFO or both services or these services also may be performed in
connection with ordinary SFS or BFS repository services.

« There is at most one file pool in a system designated as the CRR Recovery Server. It may perform other
file pool services as well (although this is not recommended.)

« Each file pool server that has BFS file spaces either defaults to doing its own FIFO services, or, through
startup parameters, designates another file pool server to do its FIFO services. (See Chapter 20, “File
Pool Server Startup Parameters,” on page 339.) A BFS participating file pool can select only one other
file pool to do its FIFO services, and that file pool must be on the local system. However, any file pool
can do FIFO file pool services for any number of other local file pools.

When a server is dedicated to a particular service, only some specific administrative functions apply to
that server. When a topic applies to particular aspects of file pool services, it is identified as such so you
can bypass sections or commands that do not pertain to your current activities. Following are some of the
filters used to help you to bypass unnecessary reading:

« CRR only - the function or section applies only to CRR services.
« FIFO only - the function or section applies only to FIFO service.

« Repository only - the function or section does not apply to CRR or FIFO dedicated file pool servers, but
does apply to the basic SFS and Byte File System (BFS) repository services.

« SFS only - the command, function, topic, or section applies only to SFS and SFS file spaces.
« BFS only - the command, function, topic, or section applies only to BFS file spaces.

When a file pool is dedicated to CRR or FIFO work, by definition it is not directly involved with repository
functions. On the other hand, when a file pool server performs some CRR or FIFO services along with
some (SFS or BFS) repository services (possible but not generally recommended) fewer such filters apply.

When a filter is omitted or when the words file pool server, or file pool or server are used, you should
understand the function, option, command, topic or section pertains to any or all of the file pool services.
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File Pool Server Combinations

A guide to the job of file pool administration is contained in Table 2 on page 4, Table 3 on page

4, and Table 4 on page 5. These tables identify the pages on which instructions for various
often-used procedures begin. Related procedures are grouped into chapters bearing titles such as

"Operation”, "Recovery", "Security", and "Managing Users". Unrelated or lengthy procedures, such as

file pool generation, are in separate chapters.

The tables divide the job of file pool administration into three categories. Table 2 on page 4 shows the
typical day-to-day tasks a person administering a file pool does. That is, he or she starts something called
a file pool server machine, monitors it, shuts it off periodically, and makes an occasional backup of the
datain a file pool. A file pool administrator also enrolls users in the file pool and, as needed, changes the

amount of space a user is allowed to consume.

Table 3 on page 4 shows activities you may or may not need to do, depending on events that are out of
your control. For instance, you may need to add DASD space to the file pool if your users consume all the
space in it. Or, if there is a DASD error, you will need to restore data that was lost.

Table 4 on page 5 shows other tasks you might do that are completely optional. You can decide at

some later time whether you want to do them.

If you are the person responsible for administering the file pools supplied with z/VM, which are
named VMSYS, VMPSFS, VMSYSU, and VMSYSR after reading this section you must see Chapter 3,

“Post-installation Activities,” on page 37.

Part 3 of this document contains a command reference for experienced file pool administrators who no
longer find it necessary to follow the step-by-step procedures in this part.

Table 2. Typical Activities

Task

Location

Start a file pool server machine

Starting Multiple User Mode
Processing

Monitor file pool server processing

Monitoring Server Operation

Stop a file pool server machine

Stopping Server Processing

Back up (make a copy) of the data in a file pool

“Backing Up a File Pool -
Overview” on page 101

Enroll users or add file spaces and give them space in a file pool

“Enrolling SFS Users and Creating
BFS File Spaces” on page 71

Change the amount of space a user or file space has

“Changing the Amount of Space
Assigned to a File Space” on page
91

Delete users or file spaces in a file pool

“Deleting Enrolled Users and File
Spaces” on page 93

Table 3. As-Needed Activities

Task

Location

Add disk space to the file pool

Rearranging Existing Storage
Groups

Move the file pool

Moving a File Pool

Move a user or file space to a different storage group

“Moving an SFS User in Dedicated
Maintenance Mode” on page 96

Move a user or file space to a different file pool

“Overview of Moving Users and
File Spaces” on page 95
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Types of File Pool Data Repositories

Table 3. As-Needed Activities (continued)

Task

Location

Restore file pool data that was lost

“Restoring Control Data” on page
110

Change the size of the logs

“Replacing Both File Pool Log
Minidisks” on page 133

Reorganize the file pool catalogs

Reorganizing the File Pool
Repository Catalogs

Regenerate the file pool

Regenerating a Repository File
Pool

Trace the execution of the file pool server machine

Tracing facilities

Table 4. Optional Activities

Task

Location

Enroll another administrator

Enrolling an Administrator

Delete an administrator

Deleting an Administrator

Delete everyone enrolled by ENROLL PUBLIC (SFS only)

“Deleting Everyone Enrolled by
ENROLL PUBLIC” on page 94

Audit access to the file pool

Auditing Security

Generate accounting information

Starting the Accounting Facility

Improve performance by exploiting data spaces (SFS only)

Using Data Spaces (SFS
Repository Servers Only)

Make a file pool available to other processors

“Making Your File Pool Available
to Other Processors” on page
233

Define another file pool and file pool server machine

Generating a File Pool and Server

Monitor performance

See z/VM: Performance

Delete a file pool

Deleting a File Pool

Modify DMSSFSEX file pool server exits

Activating the Storage Use Exits
(SFS and BFS)

Types of File Pool Data Repositories

With CMS file pools, you have the capability of providing data repository services for two types of data:

« Shared File System (SFS) data that is stored and accessed as records.

« Byte File System (BFS) data that is stored and accessed as streams of data bytes, without reference to

record boundaries

In addition, there are many other distinguishing characteristics between these two types of data. They
involve the characteristics of data sharing, update and change consistency, recoverablility, object types,

object naming, and access authorization as a few examples.

Despite these differences, most file pool administration services are common to both of these types of

data.
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What is a File Pool?

The distinguishing characteristics of the two data types are associated with the type of file space created
to hold the data. That is, SFS data is stored in SFS file spaces and BFS data is stored in BFS file space.

Note: BFS file spaces are also known as Byte File Systems (BFSs).

Although you can mix SFS and BFS file spaces in a file pool, you cannot mix SFS and BFS data types in the
same file space.

What Is a File Pool?

SFS and BFS data is stored in one or more file pools. Each file pool is a collection of minidisks owned by a
particular file pool virtual machine known as a file pool server. The minidisks are used for storing file pool
repository data, along with control data (for example, catalogs, logs, and parameter files) necessary for
keeping the data definitions and recovery information.

In addition to managing repository data, some file pools may be designated for off-loading specific
services that do not necessarily require reference to file pool repository data. The reasons for off-loading
work to these specialized file pools is to improve performance or to provide a more centralized point

of control and administration. Such off-load capabilities is currently allowed for Coordinated Resource
Recovery (CRR) services and BFS FIFO services. When a file pool server performs one of these specialized
services, it may be referred to as a server of that purpose (CRR server or FIFO server). It may be
dedicated to that service or it may work in conjunction with other services. For example, a file pool server
may be a CRR server and a repository server, or it may be a CRR server and a FIFO server. See “File Pool
Servers and Possible Combinations” on page 3 for definitions of the permitted combinations.

Your system may include servers other than file pool servers. Examples include inter-processor
communications servers and relational data base servers.

Before a file pool can hold users' files, you must prepare its minidisks using a process known as file pool
generation. During file pool generation, the minidisks are formatted and internal information is placed on
them. The only limit to the number of file pools you can generate is the capacity of your system.

All file pools have a name. This file pool identifier or file pool ID, for short, is the name by which users
know the file pool. When users are allowed to use a file pool, they must be told the ID of the file pool. If,
for instance, user Bob is enrolled in a file pool named FINANCE, he needs to specify FINANCE on some
CMS commands that manipulate his files. Without knowing the file pool ID, he is unable to use the file
pool.

The file pool ID is established when the file pool is generated. You can change a file pool's name, but it is
not practical to change it often. Every time you change the file pool ID, you must tell all the file pool users
what the new name is. They, in turn, may have to update execs or programs to refer to the new file pool
ID. The following figure shows an example of the minidisks that constitute a file pool:
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Figure 1. File Pool Structure

How Users Access Their Files

When users read or write files or otherwise operate on objects in a file pool, these operations are
not done directly to a minidisk. Instead, CMS, which is running in the user machine, asks the file pool
server machine to do the operations. See Figure 2 on page 8 for an illustration of a file pool structure
throughout the following discussion.
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Jser 1 User 2
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Figure 2. File Pool Structure

The file pool server receives requests from user machines and acts accordingly. When a user writes to a
file, CMS in the user machine sends the data to be written to the server. The file pool server receives the
request, finds the file in its collection of minidisks, and does the write. When a user reads from a file, CMS
(in the user machine) again sends a request to the file pool server machine. The file pool server machine
looks for the file in its collection of minidisks and, upon finding it, returns the file to the user machine.

When a user or associated application first establishes communications with a file pool by entering
commands that use files or other objects within it, the user or application is said to connect to the file
pool. This connection is not directly known to the user. There are some restrictions for controlling access
(connection) to a file pool server. These restrictions allow you to prevent unnecessary consumption of file
pool resources from unneeded file pool server accesses by unauthorized users. Even when no repository
objects are involved, certain file pool server resources can be consumed by just managing connection

activity and retaining connection resources.

The connection rules are somewhat different depending on the type of file pool operations required to
complete a user request.

Requests for SFS type file pool services must meet at least one of the following requirements:

« The user is enrolled in the file pool. The user may be enrolled by name through the ENROLL USER
command, or through ENROLL PUBLIC, which lets everyone on the z/VM system connect to the file pool.

« The user is a file pool administrator.
« The user has been assigned a non-default POSIX user ID (UID).
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What is a File Pool?

If the user is not enrolled in the file pool and is not a file pool administrator, only the following types of
requests are allowed:

— QUERY ENROLL USER

— QUERY ENROLL ADMINISTRATOR

— QUERY FILEPOOL DISABLE

— QUERY FILEPOOL DISABLE FILESPACE
— QUERY FILEPOOL CONFLICT

— QUERY LIMITS

All other requests are denied.

The ENROLL commands can be issued only by a file pool administrator. Even though an SFS user can
implicitly connect (establish communications) with a file pool, that user may not necessarily be able to
access or create files within it. The user must either be given space in the file pool to create new files, or
must have been authorized by others to use their files.

Requests for BFS type file pool services must meet at least one of the following requirements:

« The user has been assigned a non-default POSIX user ID (UID).
« The user has been designated as a BFS superuser.
« The user is a file pool administrator.

 The file pool administrator has established public connect capability for the file pool through the
ENROLL PUBLIC command. In this case, the enrollee virtual machine also needs POSIX permissions to
make effective use of the connect capability, or the user is established as a user through the ENROLL
USER command.

Note: There are some special file pool operations defined to be SFS operations, but which also allow

for operating upon BFS objects or allow for administering BFS file spaces. These are mostly operations
that require the user to be an administrator for the associated file pool. These operations are considered
to be SFS operations from a standpoint of file pool server connection restrictions. Because a file pool
server administrator can connect either for SFS or BFS operations, this is generally not a problem. A BFS
superuser has access permission for all BFS objects, but superuser status does not confer authority for
SFS objects, nor does it confer any capabilities to connect to use SFS operations.

A particular user may be both a superuser and a file pool administrator, extending the capabilities and
scope appropriately for the combination.

Data Repository Services

Many of the services of a file pool are associated with maintaining the data repository for the file pool and
not with the particular file system that uses the repository. These include:

- most aspects of installation and startup

- maintenance of recovery logs, backup, restore, and data archiving

- management of the storage devices

= managing communications with user virtual machines

- dividing file pool repository storage units called storage groups and managing DASD assignments
« supporting file pool virtual machine operator commands

- monitoring and managing security and performance

- enrolling users and creating file spaces

« controlling the amount of space supported by a file space

« defining file space type (at creation)

However, many of the repository services are tailored to the expected characteristics of the particular file
system. These include:
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- data sharing rules

« update/change consistency rules

 object types supported

« object relationships

« naming schemes

« object access authority or permission schemes

A file system is distinguished both by the functions that it supports and the type of the file spaces
associated with its objects. In order to create files in the file pool repository, you must have addressability
and authority to use at least one file space and that file space must have been created with a file system
type that matches the file you create. The file pool administrator creates file spaces and establishes
permissions for their use by CMS users. File spaces are a component of the hierarchical addressing
scheme, as well as providing basis for controlling the consumption of storage space in the file pool for
users or groups of users.

The type (SFS or BFS) established for a file space by the file pool administrator when it is created
determines the file system and set of commands and functions that operate on it.

Shared File System (SFS) Repository Services
The Shared File System (or SFS) is a CMS file system that has the following characteristics:

« Files have record orientation, but data is managed by the file pool in units of 4K bytes (data blocks).
« Files are associated with hierarchical directories

« For each file space there is a single top directory which has a name that corresponds to the name of that
file space. This name is also commonly associated with a user virtual machine that is thereby authorized
to connect to the file pool and use that file space.

« Files consume storage blocks assigned to a file space in proportion to the size of the file. Space (a limit
of so many storage blocks) is assigned to a file space by the file pool administrator. When this space
is depleted by committing logical units of work in the file pool, no more files can be created in the file
space unless space is freed or more space is assigned. However, space (blocks) can be used in a file
space temporarily (before commit) up to the limit of the space in the storage group of which the file
space is a part.

« Files (and directories) are shared with other users when the owner or the file pool administrator grants
authority to particular users (or PUBLIC) by name - with READ or WRITE capabilities.

« Both local and remote (system) users can be enrolled to use the file system.

« Logical units of work allow for multiple file system operations to be dynamically grouped for purposes
of controlling data commit points. Through this facility, data changes can be grouped in the manner of a
transaction; then either committed (to permanent storage) or rolled back (undone) as a unit.

« Coordinated Resource Recovery permits coordinated commits (or rollback) of multiple logical units of
work in the same or in multiple systems in a network.

- DFSMS/VM provides storage management functions. It erases expired files and migrates low activity
files to auxiliary storage which enables better utilization of high performance DASD. See z/VM:
DFSMS/VM Planning Guide for more information.

« Object naming accommodates both CMS schemes (file name, file type, file mode) and an independent,
fully-qualified name based the file pool name, the file space name, the hierarchy of directories down to
the object itself. File names have an 8 byte limitation, but directory names are limited to 16 bytes.

« In addition to files and directories, some special object types are allowed. Examples are aliases which
make a file appear to be in a directory where the alias is defined, while the file actually resides in
another directory.

- Directory Control Directories allow for special performance enhancements, as well as supporting
data update consistency similar to CMS minidisks. These are intended for read-only or read-mostly
directories. You can also assign these directories to data spaces. A data space is an area of virtual
storage that can be used by several virtual machines. When directories reside in data spaces, local
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users avoid the overhead of communicating with a file pool server machine. Instead, CMS uses the data
space directly, as though it were part of the user's virtual machine. This improves performance for local
users. For more information, see Chapter 14, “Using Data Spaces (SFS Repository Servers Only),” on

page 241.

A file can be concurrently opened for read by more than one SFS user. Concurrently with these readers,
or independently of them, there can be a single open for update (write) of the file. SFS rejects attempts
for concurrent writes to the same file.

Normal data consistency rules control when you see data repository changes made by other users. In
SFS, you normally see such changes only after the logical unit of work has been "committed", so you
see changes at fairly high level of consistency. Additionally, an SFS user that opens a file for read access
sees a frozen version of the file as it exists (at the level of commit) when the file is opened. This version
is kept for that instance until the open file is closed. This open-to-close consistency is realized for each
read-level open.

Byte File System (BFS) Repository Services

The Byte File System (or BFS) is a CMS file system that has the following characteristics:

Files contain streams of bytes. Nevertheless, data is managed by the file pool in units of 4K bytes (data
blocks).

Files are associated with hierarchical directories

File spaces (file systems) or portions thereof can be mounted to extend the current path address to
objects for a user.

For each file space there is a single top (root) directory which has a name that corresponds to the
name of that file space. This name is not necessarily associated with a user virtual machine and has no
association with authority to connect to the file pool.

Files consume storage blocks assigned to a file space in proportion to the size of the file. Space (a limit
of so many storage blocks) is assigned to a file space by the file pool administrator. When this space is
depleted, no more files can be created in the file space unless space is freed or more space is assigned.
For BFS file spaces, there is no capability for consumption of space beyond the file space capacity. That
is, you cannot consume blocks in excess of the file space limit temporarily before commit (as you can in
SFS).

Objects are shared with other users based on permission bits and owner UID (user ID) and GID (group
ID) that are associated with the object. These are compared to the UID and GID of the file accessor. The
permission bits allow for read, write, or execute at the individual user level, group level, or world (public)
level.

File system users can be local or remote (accessed with a network).

Although atomicity of file system requests is enforced, multiple SFS requests are not considered
grouped in logical units of work for purposes of controlling commit points or rolling back (undoing)
requests to the file system. The guarantees for atomicity means user or application functions for BFS
either complete or fail as a unit. This atomicity is accomplished through a combination of serializations
in the CMS user machines where a request originates and the use of logical units of work in the file

pool server, where applicable. The file pool server 