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Overview

Preface

Both novice users and those familar with the SunOS operating system can use online man pages
to obtain information about the system and its features. A man page is intended to answer
concisely the question “What does it do?” The man pages in general comprise a reference
manual. They are not intended to be a tutorial.

The following contains a brief description of each man page section and the information it
references:

Section 1 describes, in alphabetical order, commands available with the operating system.

Section 1M describes, in alphabetical order, commands that are used chiefly for system
maintenance and administration purposes.

Section 2 describes all of the system calls. Most of these calls have one or more error returns.
An error condition is indicated by an otherwise impossible returned value.

Section 3 describes functions found in various libraries, other than those functions that
directly invoke UNIX system primitives, which are described in Section 2.

Section 4 outlines the formats of various files. The C structure declarations for the file
formats are given where applicable.

Section 5 contains miscellaneous documentation such as character-set tables.

Section 7 describes various special files that refer to specific hardware peripherals and device
drivers. STREAMS software drivers, modules and the STREAMS-generic set of system calls
are also described.

Section 9E describes the DDI (Device Driver Interface)/DKI (Driver/Kernel Interface),
DDI-only, and DKI-only entry-point routines a developer can include in a device driver.

Section 9F describes the kernel functions available for use by device drivers.

Section 9S describes the data structures used by drivers to share information between the
driver and the kernel.

Below is a generic format for man pages. The man pages of each manual section generally
follow this order, but include only needed headings. For example, if there are no bugs to report,
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there is no BUGS section. See the intro pages for more information and detail about each
section, and man(1) for more information about man pages in general.

NAME

SYNOPSIS

PROTOCOL

DESCRIPTION

IOCTL

This section gives the names of the commands or functions
documented, followed by a brief description of what they
do.

This section shows the syntax of commands or functions.
When a command or file does not exist in the standard
path, its full path name is shown. Options and arguments
are alphabetized, with single letter arguments first, and
options with arguments next, unless a different argument
order is required.

The following special characters are used in this section:

[] Brackets. The option or argument enclosed in
these brackets is optional. If the brackets are
omitted, the argument must be specified.

Ellipses. Several values can be provided for the
previous argument, or the previous argument
can be specified multiple times, for example,
“filename..”.

Separator. Only one of the arguments
separated by this character can be specified ata
time.

{1} Braces. The options and/or arguments
enclosed within braces are interdependent,
such that everything enclosed must be treated
asaunit.

This section occurs only in subsection 3R to indicate the
protocol description file.

This section defines the functionality and behavior of the
service. Thus it describes concisely what the command
does. It does not discuss OPTIONS or cite EXAMPLES.
Interactive commands, subcommands, requests, macros,
and functions are described under USAGE.

This section appears on pages in Section 7 only. Only the
device class that supplies appropriate parameters to the
ioctl(2) system call is called ioct1 and generates its own
heading. ioct1 calls for a specific device are listed
alphabetically (on the man page for that specific device).
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OPTIONS

OPERANDS

OUTPUT

RETURN VALUES

ERRORS

USAGE

EXAMPLES

ioctl calls are used for a particular class of devices all of
which have an io ending, such as mtio(71).

This section lists the command options with a concise
summary of what each option does. The options are listed
literally and in the order they appear in the SYNOPSIS
section. Possible arguments to options are discussed under
the option, and where appropriate, default values are
supplied.

This section lists the command operands and describes
how they affect the actions of the command.

This section describes the output - standard output,
standard error, or output files — generated by the
command.

If the man page documents functions that return values,
this section lists these values and describes the conditions
under which they are returned. If a function can return
only constant values, such as 0 or -1, these values are listed
in tagged paragraphs. Otherwise, a single paragraph
describes the return values of each function. Functions
declared void do not return values, so they are not
discussed in RETURN VALUES.

On failure, most functions place an error code in the global
variable errno indicating why they failed. This section lists
alphabetically all error codes a function can generate and
describes the conditions that cause each error. When more
than one condition can cause the same error, each
condition is described in a separate paragraph under the
error code.

This section lists special rules, features, and commands
that require in-depth explanations. The subsections listed
here are used to explain built-in functionality:

Commands
Modifiers
Variables
Expressions
Input Grammar

This section provides examples of usage or of how to use a
command or function. Wherever possible a complete
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ENVIRONMENT VARIABLES

EXIT STATUS

FILES

ATTRIBUTES

SEE ALSO

DIAGNOSTICS

WARNINGS

NOTES

BUGS

example including command-line entry and machine
response is shown. Whenever an example is given, the
prompt is shown as example%, or if the user must be
superuser, example#. Examples are followed by
explanations, variable substitution rules, or returned
values. Most examples illustrate concepts from the
SYNOPSIS, DESCRIPTION, OPTIONS, and USAGE
sections.

This section lists any environment variables that the
command or function affects, followed by a brief
description of the effect.

This section lists the values the command returns to the
calling program or shell and the conditions that cause these
values to be returned. Usually, zero is returned for
successful completion, and values other than zero for
various error conditions.

This section lists all file names referred to by the man page,
files of interest, and files created or required by commands.
Each is followed by a descriptive summary or explanation.

This section lists characteristics of commands, utilities,
and device drivers by defining the attribute type and its
corresponding value. See attributes(5) for more
information.

This section lists references to other man pages, in-house
documentation, and outside publications.

This section lists diagnostic messages with a brief
explanation of the condition causing the error.

This section lists warnings about special conditions which
could seriously affect your working conditions. This is not
a list of diagnostics.

This section lists additional information that does not
belong anywhere else on the page. It takes the form of an
aside to the user, covering points of special interest.
Critical information is never covered here.

This section describes known bugs and, wherever possible,
suggests workarounds.
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Name Intro - introduction to DDI/DKI functions

Description Section 9F describes the kernel functions available for use by device drivers. See Intro(9E) for
an overview of device driver interfaces.

In this section, the information for each driver function is organized under the following
headings:

NAME summarizes the function's purpose.

SYNOPSIS shows the syntax of the function's entry point in the source code. #include
directives are shown for required headers.

INTERFACE LEVEL describes any architecture dependencies.
ARGUMENTS describes any arguments required to invoke the function.
DESCRIPTION describes general information about the function.

RETURN VALUES describes the return values and messages that can result from invoking the
function.

CONTEXT indicates from which driver context (user, kernel, interrupt, or high-level
interrupt) the function can be called.

A driver function has user context if it was directly invoked because of a user thread. The
read(9E) entry point of the driver, invoked by a read(2) system call, has user context.

A driver function has kernel context if was invoked by some other part of the kernel. In a
block device driver, the strategy(9E) entry point may be called by the page daemon to
write pages to the device. The page daemon has no relation to the current user thread, so in
this case strategy(9E) has kernel context.

Interrupt context is kernel context, but also has an interrupt level associated with it. Driver
interrupt routines have interrupt context.

Note that a mutex acquired in user or kernel context that can also be acquired in interrupt
context means that the user or kernel context thread holding that mutex is subject to all the
restrictions imposed by interrupt context, for the duration of the ownership of that mutex.
Please see the mutex(9F) man page for a more complete discussion of proper mutex
handling for drivers.

High-level interrupt context is a more restricted form of interrupt context. If a driver
interrupt priority returned from ddi_intr_get_pri(9F) is greater than the priority
returned from ddi_intr get hilevel pri(9F) thisindicates the interrupt handler will
run in high-level interrupt context. These interrupt routines are only allowed to call
ddi_intr_trigger_softint(9F),mutex enter(9F),and mutex exit(9F). Furthermore,
mutex_enter(9F) and mutex_exit(9F) may only be called on mutexes initialized with the
interrupt priority returned by ddi_intr_get_pri(9F).

SEE ALSO indicates functions that are related by usage and sources, and which can be
referred to for further information.

EXAMPLES shows how the function can be used in driver code.
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Every driver MUST include <sys/ddi.h>and <sys/sunddi.h>, in that order, and as the last
files the driver includes.

Streams Kernel The following table summarizes the STREAMS functions described in this section.
Function Summary

Routine Type

adjmsg DDI/DKI
allocb DDI/DKI
allocb tmpl Solaris DDI
backq DDI/DKI
bcanput DDI/DKI
bcanputnext DDI/DKI
bufcall DDI/DKI
canput DDI/DKI
canputnext DDI/DKI
clrbuf DDI/DKI
copyb DDI/DKI
copymsg DDI/DKI
DB_BASE Solaris DDI
DB LIM Solaris DDI
DB _REF Solaris DDI
DB TYPE Solaris DDI
datamsg DDI/DKI
dupb DDI/DKI
dupmsg DDI/DKI
enableok DDI/DKI
esballoc DDI/DKI
esbbcall DDI/DKI
flushband DDI/DKI
flushq DDI/DKI
freeb DDI/DKI
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Routine Type
freemsg DDI/DKI
freezestr DDI/DKI
getq DDI/DKI
IOC_CONVER_FROM Solaris DDI
insq DDI/DKI
linkb DDI/DKI
MBLKHEAD Solaris DDI
MBLKIN Solaris DDI
MBLKL Solaris DDI
MBLKSIZE Solaris DDI
MBLKTAIL Solaris DDI
mcopyin Solaris DDI
mcopymsg Solaris DDI
mcopyout Solaris DDI
merror Solaris DDI
mexchange Solaris DDI
mioc2ack Solaris DDI
miocack Solaris DDI
mexchange Solaris DDI
miocpullup Solaris DDI
mkioch Solaris DDI
msgdsize DDI/DKI
msgpullup DDI/DKI
msgsize Solaris DDI
mt-streams Solaris DDI
noenable DDI/DKI
OTHERQ DDI/DKI
pullupmsg DDI/DKI
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Routine Type

put DDI/DKI
putbq DDI/DKI
putctl DDI/DKI
putctll DDI/DKI
putnext DDI/DKI
putnextctl DDI/DKI
putq DDI/DKI
gassociate Solaris DDI
gbufcall Solaris DDI
genable DDI/DKI
gprocson DDI/DKI
gprocsoff DDI/DKI
qreply DDI/DKI
gsize DDI/DKI
gtimeout Solaris DDI
qunbufcall Solaris DDI
quntimeout Solaris DDI
qwait Solaris DDI
gqwait sig Solaris DDI
qwriter Solaris DDI
RD DDI/DKI
rmvb DDI/DKI
rmvq DDI/DKI
SAMESTR DDI/DKI
strlog DDI/DKI
strgget DDI/DKI
strgset DDI/DKI
testb DDI/DKI
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Routine Type

unbufcall DDI/DKI
unfreezestr DDI/DKI
unlinkb DDI/DKI
WR DDI/DKI

The following table summarizes the functions not specific to STREAMS.

Routine Type
ASSERT DDI/DKI
anocancel Solaris DDI
aphysio Solaris DDI
atomic_add DDI/DKI
atomic_and DDI/DKI
atomic bits DDI/DKI
atomic_cas DDI/DKI
atomic dec DDI/DKI
atomic_inc DDI/DKI
atomic_ops DDI/DKI
atomic or DDI/DKI
atomic_swap DDI/DKI
bcmp DDI/DKI
bcopy DDI/DKI
bioclone Solaris DDI
biodone DDI/DKI
biofini Solaris DDI
bioinit Solaris DDI
biomodified Solaris DDI
biosize Solaris DDI
bioerror Solaris DDI
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Routine Type
bioreset Solaris DDI
biowait DDI/DKI
bp copyin DDI/DKI
bp_copyout DDI/DKI
bp_mapin DDI/DKI
bp _mapout DDI/DKI
btop DDI/DKI
btopr DDI/DKI
bzero DDI/DKI
cmn_err DDI/DKI
condvar Solaris DDI
copyin DDI/DKI
copyout DDI/DKI
csx_AccessConfigurationRegister Solaris DDI
csx_ConvertSize Solaris DDI
csx_ConvertSpeed Solaris DDI
csx_CS DDI Info Solaris DDI
csx_DeregisterClient Solaris DDI
csx_DupHandle Solaris DDI
csx_Error2Text Solaris DDI
csx_Event2Text Solaris DDI
csx_FreeHandle Solaris DDI
csx_Get8 Solaris DDI
csx_GetFirstClient Solaris DDI
csx_GetFirstTuple Solaris DDI
csx_GetHandleOffset Solaris DDI
csx_GetMappedAddr Solaris DDI
csx_GetStatus Solaris DDI
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Routine Type

csx_GetTupleData Solaris DDI
csx_MakeDeviceNode Solaris DDI
csx_MapLogSocket Solaris DDI
csx_MapMemPage Solaris DDI
csx_ModifyConfiguration Solaris DDI
csx_ModifyWindow Solaris DDI
csx_Parse CISTPL BATTERY Solaris DDI
csx_Parse CISTPL_BYTEORDER Solaris DDI
csx_Parse CISTPL_CFTABLE_ENTRY Solaris DDI
csx_Parse CISTPL CONFIG Solaris DDI
csx_Parse CISTPL DATE Solaris DDI
csx_Parse CISTPL DEVICE Solaris DDI
csx_Parse CISTPL_DEVICEGEO Solaris DDI
csx_Parse CISTPL_DEVICEGEO A Solaris DDI
csx_Parse CISTPL FORMAT Solaris DDI
csx_Parse CISTPL FUNCE Solaris DDI
csx_Parse CISTPL FUNCID Solaris DDI
csx_Parse CISTPL_GEOMETRY Solaris DDI
csx Parse CISTPL JEDEC C Solaris DDI
csx _Parse CISTPL LINKTARGET Solaris DDI
csx_Parse CISTPL LONGLINK A Solaris DDI
csx_Parse CISTPL LONGLINK MFC Solaris DDI
csx_Parse CISTPL_MANFID Solaris DDI
csx_Parse CISTPL ORG Solaris DDI
csx_Parse CISTPL SPCL Solaris DDI
csx_Parse CISTPL SWIL Solaris DDI
csx_Parse CISTPL VERS 1 Solaris DDI
csx_Parse CISTPL VERS 2 Solaris DDI
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Routine Type

csx_ParseTuple Solaris DDI
csx_Put8 Solaris DDI
csx_RegisterClient Solaris DDI
csx_ReleaseConfiguration Solaris DDI
csx_RepGet8 Solaris DDI
csx_RepPut8 Solaris DDI
csx_RequestConfiguration Solaris DDI
csx_RequestIO Solaris DDI
csx_RequestIRQ Solaris DDI
csx_RequestSocketMask Solaris DDI
csx_RequestWindow Solaris DDI
csx_ResetFunction Solaris DDI
csx_SetEventMask Solaris DDI
csx_SetHandleOffset Solaris DDI
csx_ValidateCIS Solaris DDI
cv_broadcast Solaris DDI
cv_destroy Solaris DDI
cv_init Solaris DDI
cv_signal Solaris DDI
cv_timedwait Solaris DDI
cv_wait Solaris DDI
cv wait sig Solaris DDI
ddi_add_event_handler Solaris DDI
ddi add intr Solaris DDI
ddi_add softintr Solaris DDI
ddi binding name Solaris DDI
ddi btop Solaris DDI
ddi btopr Solaris DDI
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Routine Type

ddi can receive sig Solaris DDI

ddi check acc handle Solaris DDI

ddi copyin Solaris DDI

ddi copyout Solaris DDI

ddi create minor node Solaris DDI

ddi cred Solaris DDI

ddi dev is sid Solaris DDI
ddi_dev nintrs Solaris DDI

ddi dev nregs Solaris DDI

ddi dev regsize Solaris DDI

ddi device copy Solaris DDI

ddi device zero Solaris DDI
ddi_devmap_segmap Solaris DDI

ddi dma_addr bind handle Solaris DDI

ddi dma addr setup Solaris DDI

ddi dma alloc handle Solaris DDI

ddi dma buf bind handle Solaris DDI
ddi_dma_buf_setup Solaris DDI

ddi dma burstsizes Solaris DDI

ddi dma coff Solaris SPARC DDI
ddi dma curwin Solaris SPARC DDI
ddi dma devalign Solaris DDI
ddi_dma_free Solaris DDI

ddi dma free handle Solaris DDI

ddi dma getwin Solaris DDI

ddi dma get attr Solaris DDI

ddi dma htoc Solaris SPARC DDI
ddi dma mem alloc Solaris DDI
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Routine Type
ddi_dma_mem free Solaris DDI
ddi dma movwin Solaris SPARC DDI
ddi_dma_nextcookie Solaris DDI
ddi dma nextseg Solaris DDI
ddi dma nextwin Solaris DDI
ddi dma numwin Solaris DDI
ddi dma segtocookie Solaris DDI
ddi dma_set sbus64 Solaris DDI

ddi dma_setup Solaris DDI
ddi dma sync Solaris DDI
ddi dma unbind handle Solaris DDI
ddi dmae Solaris x86 DDI
ddi_dmae_lstparty Solaris x86 DDI
ddi dmae alloc Solaris x86 DDI
ddi dmae disable Solaris x86 DDI
ddi dmae enable Solaris x86 DDI
ddi dmae getattr Solaris x86 DDI
ddi_dmae getcnt Solaris x86 DDI
ddi dmae getlim Solaris x86 DDI
ddi dmae prog Solaris x86 DDI
ddi dmae release Solaris x86 DDI
ddi dmae stop Solaris x86 DDI
ddi_driver major Solaris DDI
ddi driver name Solaris DDI
ddi_enter critical Solaris DDI
ddi exit critical Solaris DDI
ddi ffs Solaris DDI
ddi fls Solaris DDI
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Routine Type

ddi fm acc err clear Solaris DDI
ddi fm acc err get Solaris DDI
ddi_fm_ereport_post Solaris DDI
ddi fm_handler register Solaris DDI
ddi fm init Solaris DDI
ddi fm service impact Solaris DDI
ddi getl6 Solaris DDI
ddi get32 Solaris DDI
ddi get64 Solaris DDI
ddi get8 Solaris DDI
ddi get cred Solaris DDI
ddi get devstate Solaris DDI
ddi_get driver_private Solaris DDI
ddi get eventcookie Solaris DDI
ddi get iblock cookie Solaris DDI
ddi get iminor Solaris DDI
ddi get instance Solaris DDI
ddi_get kt did Solaris DDI
ddi get lbolt Solaris DDI
ddi get lbolt64 Solaris DDI
ddi get name Solaris DDI
ddi get parent Solaris DDI
ddi_get pid Solaris DDI
ddi get soft iblock cookie Solaris DDI
ddi get soft state Solaris DDI
ddi getb Solaris DDI
ddi getl Solaris DDI
ddi getll Solaris DDI
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ddi getlongprop Solaris DDI
ddi getlongprop buf Solaris DDI
ddi getprop Solaris DDI
ddi getproplen Solaris DDI
ddi getw Solaris DDI
ddi_intr add handler Solaris DDI
ddi intr add softint Solaris DDI
ddi_intr alloc Solaris DDI
ddi_intr block disable Solaris DDI
ddi_intr block enable Solaris DDI
ddi_intr clr mask Solaris DDI
ddi intr dup handler Solaris DDI
ddi_intr disable Solaris DDI
ddi_intr enable Solaris DDI
ddi_intr free Solaris DDI
ddi_intr get cap Solaris DDI
ddi intr get hilevel pri Solaris DDI
ddi_intr_get navail Solaris DDI
ddi intr get nintrs Solaris DDI
ddi intr get pending Solaris DDI
ddi_intr get pri Solaris DDI
ddi intr get softint pri Solaris DDI
ddi_intr_get supported_types Solaris DDI
ddi intr remove handler Solaris DDI
ddi intr remove softint Solaris DDI
ddi _intr set cap Solaris DDI
ddi intr set mask Solaris DDI
ddi intr set pri Solaris DDI
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Routine Type

ddi intr set softint pri Solaris DDI
ddi intr trigger softint Solaris DDI
ddi_io getl6 Solaris DDI
ddi io get32 Solaris DDI
ddi io get8 Solaris DDI
ddi io getb Solaris DDI
ddi io getl Solaris DDI
ddi_io getw Solaris DDI
ddi io putl6 Solaris DDI
ddi io put32 Solaris DDI
ddi io put8 Solaris DDI
ddi io putb Solaris DDI
ddi_io_putl Solaris DDI
ddi io putw Solaris DDI
ddi io rep getl6 Solaris DDI
ddi io rep get32 Solaris DDI
ddi io rep get8 Solaris DDI
ddi_io rep_getb Solaris DDI
ddi io rep getl Solaris DDI
ddi io rep getw Solaris DDI
ddi io rep putl6 Solaris DDI
ddi io rep put32 Solaris DDI
ddi_io rep_put8 Solaris DDI
ddi io rep putb Solaris DDI
ddi io rep putl Solaris DDI
ddi io rep putw Solaris DDI
ddi iomin Solaris DDI
ddi iopb alloc Solaris DDI
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Routine Type

ddi_iopb free Solaris DDI
ddi log sysevent Solaris DDI
ddi_map_regs Solaris DDI
ddi mapdev Solaris DDI
ddi mapdev_intercept Solaris DDI
ddi mapdev nointercept Solaris DDI
ddi mapdev_set device acc attr Solaris DDI
ddi_mem alloc Solaris DDI
ddi mem free Solaris DDI
ddi mem getl6 Solaris DDI
ddi mem get32 Solaris DDI
ddi mem get64 Solaris DDI
ddi_mem_get8 Solaris DDI
ddi mem getb Solaris DDI
ddi mem getl Solaris DDI
ddi mem getll Solaris DDI
ddi mem getw Solaris DDI
ddi_mem_putl6 Solaris DDI
ddi mem put32 Solaris DDI
ddi mem put64 Solaris DDI
ddi mem put8 Solaris DDI
ddi mem putb Solaris DDI
ddi_mem_putl Solaris DDI
ddi mem putll Solaris DDI
ddi_mem putw Solaris DDI
ddi mem rep getl6 Solaris DDI
ddi mem rep get32 Solaris DDI
ddi mem rep get64 Solaris DDI
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Routine Type

ddi mem rep get8 Solaris DDI
ddi mem rep getb Solaris DDI
ddi_mem_rep_getl Solaris DDI
ddi mem rep getll Solaris DDI
ddi mem rep getw Solaris DDI
ddi mem rep putl6 Solaris DDI
ddi mem rep put32 Solaris DDI
ddi_mem_rep put64 Solaris DDI
ddi mem rep put8 Solaris DDI
ddi mem rep putb Solaris DDI
ddi mem rep putl Solaris DDI
ddi mem rep putll Solaris DDI
ddi_mem_rep_putw Solaris DDI
ddi mmap_get model Solaris DDI
ddi model convert from Solaris DDI
ddi modopen Solaris DDI
ddi no_info Solaris DDI
ddi_node name Solaris DDI
ddi peekl6 Solaris DDI
ddi peek32 Solaris DDI
ddi peek64 Solaris DDI
ddi peek8 Solaris DDI
ddi_peekc Solaris DDI
ddi_ peekd Solaris DDI
ddi peekl Solaris DDI
ddi peeks Solaris DDI
ddi periodic add Solaris DDI
ddi periodic delete Solaris DDI
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ddi_pokel6 Solaris DDI
ddi poke32 Solaris DDI
ddi_poke64 Solaris DDI
ddi poke8 Solaris DDI
ddi pokec Solaris DDI
ddi poked Solaris DDI
ddi pokel Solaris DDI
ddi_pokes Solaris DDI
ddi prop create Solaris DDI
ddi prop exists Solaris DDI
ddi prop free Solaris DDI
ddi prop get int Solaris DDI
ddi prop lookup Solaris DDI
ddi prop lookup byte array Solaris DDI
ddi prop lookup int array Solaris DDI
ddi prop lookup string Solaris DDI
ddi prop lookup string array Solaris DDI
ddi prop modify Solaris DDI
ddi prop op Solaris DDI
ddi prop remove Solaris DDI
ddi prop remove all Solaris DDI
ddi prop undefine Solaris DDI
ddi prop update Solaris DDI
ddi prop update byte array Solaris DDI
ddi prop update int Solaris DDI
ddi prop update int array Solaris DDI
ddi prop update string Solaris DDI
ddi prop update string array Solaris DDI
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Routine Type

ddi ptob Solaris DDI
ddi putlé Solaris DDI
ddi_put32 Solaris DDI
ddi put64 Solaris DDI
ddi put8 Solaris DDI
ddi putb Solaris DDI
ddi putl Solaris DDI
ddi_putll Solaris DDI
ddi putw Solaris DDI
ddi regs map free Solaris DDI
ddi regs map setup Solaris DDI
ddi remove event handler Solaris DDI
ddi_remove intr Solaris DDI
ddi remove minor node Solaris DDI
ddi remove softintr Solaris DDI
ddi removing power Solaris DDI
ddi rep getl6 Solaris DDI
ddi_rep_get32 Solaris DDI
ddi rep get64 Solaris DDI
ddi rep get8 Solaris DDI
ddi rep getb Solaris DDI
ddi rep getl Solaris DDI
ddi_rep_getll Solaris DDI
ddi rep getw Solaris DDI
ddi rep putlé Solaris DDI
ddi rep put32 Solaris DDI
ddi rep put64 Solaris DDI
ddi rep put8 Solaris DDI
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ddi rep putb Solaris DDI
ddi rep putl Solaris DDI
ddi_rep putll Solaris DDI
ddi rep putw Solaris DDI
ddi report dev Solaris DDI
ddi root node Solaris DDI
ddi segmap Solaris DDI
ddi segmap_setup Solaris DDI
ddi set driver private Solaris DDI
ddi slaveonly Solaris DDI
ddi soft state Solaris DDI
ddi soft state fini Solaris DDI
ddi_soft_state free Solaris DDI
ddi soft state init Solaris DDI
ddi soft state zalloc Solaris DDI
ddi strlol Solaris DDI
ddi strloul Solaris DDI
ddi_trigger softintr Solaris DDI
ddi umem alloc Solaris DDI
ddi_umem free Solaris DDI
ddi umem iosetup Solaris DDI
ddi umem lock Solaris DDI
ddi_unmap_regs Solaris DDI
delay DDI/DKI
devmap default access Solaris DDI
devmap_devmem setup Solaris DDI
devmap do_ctxmgt Solaris DDI
devmap load Solaris DDI
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Routine Type

devmap set ctx timeout Solaris DDI
devmap setup Solaris DDI
devmap_umem_setup Solaris DDI
devmap_unload Solaris DDI
disksort Solaris DDI
dlbindack Solaris DDI
drv_getparm DDI/DKI
drv_hztousec DDI/DKI
drv_priv DDI/DKI
drv_usectohz DDI/DKI
drv_usecwait DDI/DKI

free pktiopb Solaris DDI
freerbuf DDI/DKI

get pktiopb Solaris DDI
geterror DDI/DKI
gethrtime DDI/DKI
getmajor DDI/DKI
getminor DDI/DKI
getrbuf DDI/DKI

gld Solaris DDI
hat_getkpfnum DKI only

id32 alloc Solaris DDI
inb Solaris x86 DDI
inl Solaris x86 DDI
inw Solaris x86 DDI
kiconv Solaris DDI
kiconv_close Solaris DDI
kiconv_open Solaris DDI
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kiconvstr Solaris DDI
kmem alloc DDI/DKI
kmem_cache_create Solaris DDI
kmem_free DDI/DKI
kmem_zalloc DDI/DKI
kstat create Solaris DDI
kstat delete Solaris DDI
kstat install Solaris DDI
kstat named init Solaris DDI
kstat queue Solaris DDI
kstat rung back to waitq Solaris DDI
kstat rung_enter Solaris DDI
kstat_rung_exit Solaris DDI
kstat waitq _enter Solaris DDI
kstat waitq exit Solaris DDI
kstat waitq to rung Solaris DDI
1di add event handler Solaris DDI
1di_aread Solaris DDI
1di devmap Solaris DDI
1di dump Solaris DDI
1di ev finalize Solaris DDI
1di ev get cookie Solaris DDI
1di_ev_get type Solaris DDI
1di_ev notify Solaris DDI
1di ev register callbacks Solaris DDI
1di_ev remove callbacks Solaris DDI
1di get dev Solaris DDI
1di get eventcookie Solaris DDI
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Routine Type

1di get size Solaris DDI
1di ident from dev Solaris DDI
ldi ioctl Solaris DDI
1di open by dev Solaris DDI
1di poll Solaris DDI
1di prop exists Solaris DDI
1di prop get int Solaris DDI
1di_prop_get lookup int_array Solaris DDI
1di putmsg Solaris DDI
1di read Solaris DDI
1di remove event handler Solaris DDI
1di strategy Solaris DDI
makecom_g@ Solaris DDI
makecom g0 s Solaris DDI
makecom gl Solaris DDI
makecom g5 Solaris DDI
makedevice DDI/DKI
max DDI/DKI
max DDI/DKI
membar ops Solaris DDI
memchr Solaris DDI
minphys Solaris DDI
mod_info Solaris DDI
mod install Solaris DDI
mod remove Solaris DDI
mutex destroy Solaris DDI
mutex_enter Solaris DDI
mutex exit Solaris DDI
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Routine Type
mutex_init Solaris DDI
mutex owned Solaris DDI
mutex_tryenter Solaris DDI
nochpoll Solaris DDI
nodev DDI/DKI
nulldev DDI/DKI
numtos Solaris DDI
nvlist add boolean Solaris DDI
nvlist alloc Solaris DDI
nvlist lookup boolean Solaris DDI
nvlist lookup_nvpair Solaris DDI
nvlist_next nvpair Solaris DDI
nvlist remove Solaris DDI
nvlist value byte Solaris DDI
outb Solaris x86 DDI
outl Solaris x86 DDI
outw Solaris x86 DDI
pci config getl6 Solaris DDI
pci config get32 Solaris DDI

pci config get64 Solaris DDI

pci config get8 Solaris DDI

pci config getb Solaris DDI

pci config getl Solaris DDI

pci config getw Solaris DDI

pci config putl6 Solaris DDI
pci config put32 Solaris DDI
pci config put64 Solaris DDI
pci config put8 Solaris DDI
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Routine Type

pci config putb Solaris DDI
pci config putl Solaris DDI
pci config putw Solaris DDI
pci config setup Solaris DDI
pci config teardown Solaris DDI
pci ereport setup Solaris DDI
pci report pmcap Solaris DDI
pci_save config regs Solaris DDI
physio Solaris DDI
pm_busy component Solaris DDI
pm_power has changed Solaris DDI
pm raise power Solaris DDI
pm_trans_check Solaris DDI
pollwakeup DDI/DKI

pci config teardown Solaris DDI
pci config teardown Solaris DDI
priv_getbyname Solaris DDI
priv_policy Solaris DDI
proc signal Solaris DDI
proc_unref Solaris DDI
ptob DDI/DKI
repinsb Solaris x86 DDI
repinsd Solaris x86 DDI
repinsw Solaris x86 DDI
repoutsb Solaris x86 DDI
repoutsd Solaris x86 DDI
repoutsw Solaris x86 DDI
rmalloc DDI/DKI
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Routine Type
rmalloc_wait DDI/DKI
rmallocmap DDI/DKI
rmallocmap wait DDI/DKI
rmfree DDI/DKI
rmfreemap DDI/DKI
rw_destroy Solaris DDI
rw_downgrade Solaris DDI
rw_enter Solaris DDI
rw_exit Solaris DDI
rw_init Solaris DDI
rw_read locked Solaris DDI
rw_tryenter Solaris DDI
rw_tryupgrade Solaris DDI
scsi abort Solaris DDI
scsi alloc consistent buf Solaris DDI
scsi cname Solaris DDI
scsi destroy pkt Solaris DDI
scsi_dmafree Solaris DDI
scsi dmaget Solaris DDI
scsi dname Solaris DDI
scsi errmsg Solaris DDI
scsi ext sense fields Solaris DDI
scsi_find_sense_descr Solaris DDI
scsi free consistent buf Solaris DDI
scsi get device type scsi options Solaris DDI
scsi get device type string Solaris DDI
scsi hba attach Solaris DDI
scsi _hba attach setup Solaris DDI
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Routine Type

scsi hba detach Solaris DDI
scsi hba fini Solaris DDI
scsi_hba_init Solaris DDI
scsi_hba lookup capstr Solaris DDI
scsi hba pkt alloc Solaris DDI
scsi hba pkt free Solaris DDI
scsi hba probe Solaris DDI
scsi_hba_tran_alloc Solaris DDI
scsi_hba_tran_free Solaris DDI
scsi ifgetcap Solaris DDI
scsi ifsetcap Solaris DDI
scsi init pkt Solaris DDI
scsi log Solaris DDI
scsi mname Solaris DDI
scsi pktalloc Solaris DDI
scsi pktfree Solaris DDI
scsi poll Solaris DDI
scsi_probe Solaris DDI
scsi resalloc Solaris DDI
scsi reset Solaris DDI
scsi reset notify Solaris DDI
scsi resfree Solaris DDI
scsi_rname Solaris DDI
scsi sense key Solaris DDI
scsi setup cdb Solaris DDI
scsi slave Solaris DDI
scsi sname Solaris DDI
scsi sync pkt Solaris DDI
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Routine Type

scsi transport Solaris DDI
scsi unprobe Solaris DDI
scsi_unslave Solaris DDI
scsi validate sense Solaris DDI
scsi vu errmsg Solaris DDI
sema_destroy Solaris DDI
sema_init Solaris DDI
sema_p Solaris DDI
sema_p_sig Solaris DDI
sema_tryp Solaris DDI
sema_ v Solaris DDI
sprintf Solaris DDI
stoi Solaris DDI
strchr Solaris DDI
strcmp Solaris DDI
strcpy Solaris DDI
strlen Solaris DDI
strncmp Solaris DDI
strncpy Solaris DDI
STRUCT DECL Solaris DDI
swab DDI/DKI
taskq Solaris DDI
timeout DDI/DKI
u8 strcmp Solaris DDI
u8 textprep str Solaris DDI
u8 validate Solaris DDI
uconv_ul6tou32 Solaris DDI
uiomove DDI/DKI
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Routine Type
untimeout DDI/DKI
ureadc DDI/DKI
usb_alloc_request Solaris DDI
usb_client attach Solaris DDI
usb clr feature Solaris DDI
usb create pm components Solaris DDI
usb get addr Solaris DDI
usb get alt if Solaris DDI
usb get cfg Solaris DDI
usb get current frame number Solaris DDI
usb get dev data Solaris DDI
usb_get max_pkts per ioc request Solaris DDI
usb_get_status Solaris DDI
usb_get string desc Solaris DDI
usb_handle remote wakeup Solaris DDI
usb lookup ep data Solaris DDI
usb parse data Solaris DDI
usb_pipe bulk_xfer Solaris DDI
usb pipe close Solaris DDI
usb pipe ctrl xfer Solaris DDI
usb pipe drain regs Solaris DDI
usb _pipe get max bulk transfer size Solaris DDI
usb_pipe get_state Solaris DDI
usb pipe intr xfer Solaris DDI
usb pipe isoc xfer Solaris DDI
usb pipe open Solaris DDI
usb pipe reset Solaris DDI
usb pipe set private Solaris DDI
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Routine Type

usb register hotplug cbs Solaris DDI
usb reset device Solaris DDI
uwritec DDI/DKI
va_arg Solaris DDI
va end Solaris DDI
va start Solaris DDI
vemn err DDI/DKI
vsprintf Solaris DDI

SeeAlso Intro(9E), mutex(9F)
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Name

Synopsis

Interface Level

Parameters

Description

adjmsg — trim bytes from a message

#include <sys/stream.h>

int adjmsg(mblk t *mp, ssize t len);

Architecture independent level 1 (DDI/DKI).
mp  Pointer to the message to be trimmed.

len  The number of bytes to be removed.

The adjmsg () function removes bytes from a message. |len| (the absolute value of len)
specifies the number of bytes to be removed. The adjmsg () function only trims bytes across
message blocks of the same type.

The adjmsg () function finds the maximal leading sequence of message blocks of the same
type as that of mp and starts removing bytes either from the head of that sequence or from the
tail of that sequence. If len is greater than 0, adjmsg () removes bytes from the start of the first
message block in that sequence. If len is less than 0, it removes bytes from the end of the last
message block in that sequence.

The adjmsg () function fails if |len| is greater than the number of bytes in the maximal leading
sequence it finds.

The adjmsg () function may remove any except the first zero-length message block created
during adjusting. It may also remove any zero-length message blocks that occur within the
scope of |len]|.

ReturnValues Theadjmsg() function returns:

1 Successful completion.

0 An error occurred.

Context Theadjmsg() function can be called from user, interrupt, or kernel context.

SeeAlso STREAMS Programming Guide
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Name

Synopsis

Interface Level

Description

allocb - allocate a message block

#include <sys/stream.h>
mblk_t *allocb(size_t size, uint_t pri);
Architecture independent level 1 (DDI/DKI).

The allocb() function tries to allocate a STREAMS message block. Buffer allocation fails only
when the system is out of memory. If no buffer is available, the bufcall1(9F) function can help
a module recover from an allocation failure.

A STREAMS message block is composed of three structures. The first structure is a message
block (mblk_t). See msgb(9S). The mblk_t structure points to a data block structure (dblk_t).
See datab(9S). Together these two structures describe the message type (if applicable) and the
size and location of the third structure, the data buffer. The data buffer contains the data for
this message block. The allocated data buffer is at least double-word aligned, so it can hold any
C data structure.

The fields in the mblk_t structure are initialized as follows:
b cont set to NULL

b_rptr points to the beginning of the data buffer
b_wptr points to the beginning of the data buffer

b datap points to the dblk_t structure

The fields in the dblk_t structure are initialized as follows:
db_base  points to the first byte of the data buffer
db_lim points to the last byte + 1 of the buffer

db_type settoM DATA

The following figure identifies the data structure members that are affected when a message
block is allocated.
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b_cont (0) db base
brptr T 1 | db lim
b_wptr o -
b_datap db_type (M_DATA)
message block data block data buffer
(mblk t) (dblk t)

Parameters size  Thenumber of bytes in the message block.

pri Priority of the request (no longer used).

ReturnValues Upon success, allocb() returns a pointer to the allocated message block of type M_DATA. On
failure, allocb () returns a NULL pointer.

Context Theallocb() function can be called from user, interrupt, or kernel context.

Examples ExampLE1 allocb() Code Sample

Given a pointer to a queue (g) and an error number (err), the send_error() routine sends an
M_ERROR type message to the stream head.

If a message cannot be allocated, NULL is returned, indicating an allocation failure (line 8).
Otherwise, the message type is set to M_ERROR (line 10). Line 11 increments the write pointer
(bp->b_wptr) by the size (one byte) of the data in the message.

A message must be sent up the read side of the stream to arrive at the stream head. To
determine whether g points to a read queue or to a write queue, the q->q_flag member is
tested to see if QREADR is set (line 13). If it is not set, g points to a write queue, and in line 14 the
RD(9F) function is used to find the corresponding read queue. In line 15, the putnext(9F)
function is used to send the message upstream, returning 1 if successful.

1 send error(q,err)
2 queue_t *q;
3 unsigned char err;
4 {

5 mblk t *bp;
6

7

8

9

if ((bp = allocb(1l, BPRI_HI)) == NULL) /* allocate msg. block */

return(0);
10 bp->b_datap->db_type = M_ERROR; /* set msg type to M_ERROR */
11 *bp->b_wptr++ = err; /* increment write pointer */
12
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EXAMPLE1 allocb() Code Sample (Continued)

13 if (!(g->q_flag & QREADR)) /* if not read queue */
14 g = RD(q); /* get read queue */
15 putnext(q,bp); /* send message upstream */
16 return(1);

17 }

SeeAlso RD(9F), bufcall(9F), esballoc(9F), esbbcall(9F), putnext(9F), testb(9F), datab(9S),
msgb(9S)

Writing Device Drivers

STREAMS Programming Guide

Notes The priargument is no longer used, but is retained for compatibility with existing drivers.
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allocb_tmpl(9F)

Name allocb_tmpl - allocate a message block using a template
Synopsis #include <sys/stream.h>
mblk t *allocb tmpl(size t size, const mblk t *tmpl) ;

Interface Level Solaris DDI specific (Solaris DDI)
Parameters size ~ Thenumber of bytes in the message block.

tmpl  The template message block.

Description Theallocb_tmpl() function tries to allocate a STREAMS message block using allocb(9F). If
the allocation is successful, the db_type field in the data block structure (dblk t, see
datab(9S)), as well as some implementation-private data, are copied from the dblk_t
associated with tmpl.

The allocb_tmpl() function should be used when a new STREAMS message block is
allocated. This block is then used to contain data derived from another STREAMS message
block. The original message is used as the tmpl argument.

ReturnValues Upon success, allocb_tmpl() returnsa pointer to the allocated message block of the same
type as tmpl. On failure, allocb_tmpl() returnsa NULL pointer.

Context Theallocb_tmpl() function can be called from user, interrupt, or kernel context.
SeeAlso allocb(9F), datab(9S), msgb(9S)
Writing Device Drivers

STREAMS Programming Guide
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anocancel(9F)

Name anocancel - prevent cancellation of asynchronous I/O request

Synopsis #include <sys/ddi.h>
#include <sys/sunddi.h>

int anocancel( );
Interface Level Solaris DDI specific (Solaris DDI).

Description anocancel() should be used by drivers that do not support canceling asynchronous I/O
requests. anocancel () is passed as the driver cancel routine parameter to aphysio(9F).

ReturnValues anocancel() returns ENXIO.
SeeAlso aread(9E), awrite(9E), aphysio(9F)

Writing Device Drivers
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Name

Synopsis

Parameters

Interface Level

Description

60

aphysio, aminphys - perform asynchronous physical I/O

#include <sys/types.h>
#include <sys/buf.h>
#include <sys/uio.h>
#include <sys/aio_req.h>
#include <sys/ddi.h>
#include <sys/sunddi.h>

int aphysio(int (*strat) ( struct buf*), int (*cancel) (struct buf*)
dev_t dev, int rw, void (*mincnt) (struct buf*),
struct aio_req *aio_reqp);

strat Pointer to device strategy routine.

cancel Pointer to driver cancel routine. Used to cancel a submitted request. The driver
must pass the address of the function anocancel(9F) because cancellation is not
supported.

dev The device number.

rw Read/write flag. This is either B_READ when reading from the device or B_WRITE
when writing to the device.

mincnt Routine which bounds the maximum transfer unit size.

aio_reqp Pointer to the aio req(9S) structure which describes the user I/O request.

Solaris DDI specific (Solaris DDI).

aphysio() performs asynchronous I/O operations between the device and the address space
described by aio_reqp—aio_uio.

Prior to the start of the transfer, aphysio () verifies the requested operation is valid. It then
locks the pages involved in the I/O transfer so they can not be paged out. The device strategy
routine, strat, is then called one or more times to perform the physical I/O operations.
aphysio() does not wait for each transfer to complete, but returns as soon as the necessary
requests have been made.

aphysio() calls mincnt to bound the maximum transfer unit size to a sensible default for the
device and the system. Drivers which do not provide their own local mincnt routine should
call aphysio() with minphys(9F). minphys(9F) is the system mincnt routine. minphys(9F)
ensures the transfer size does not exceed any system limits.

If a driver supplies a local mincnt routine, this routine should perform the following actions:

= Ifbp—b_bcount exceeds a device limit, physio() returns ENOTSUP.
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aphysio(9F)

ReturnValues

Context

See Also

Warnings

Bugs

= Call aminphys(9F) to ensure that the driver does not circumvent additional system limits.
If aminphys(9F) does not return 0, return ENOTSUP.

aphysio() returns:
0 Upon success.

non-zero  Upon failure.
aphysio() can be called from user context only.

aread(9E), awrite(9E), strategy(9E), anocancel(9F), biodone(9F), biowait(9F),
minphys(9F), physio(9F),aio_req(9S), buf(9S), uio(9S)

Writing Device Drivers
It is the driver's responsibility to call biodone(9F) when the transfer is complete.

Cancellation is not supported in this release. The address of the function anocancel1(9F) must
be used as the cancel argument.
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ASSERT(9F)

Name ASSERT, assert — expression verification

Synopsis #include <sys/debug.h>
void ASSERT(EX);

Interface Level Architecture independent level 1 (DDI/DKI).

Parameters EX  boolean expression.

Description The ASSERT () macro checks to see if the expression EX is true. If it is not, then ASSERT ()
causes an error message to be logged to the console and the system to panic. ASSERT () works
only if the preprocessor symbol DEBUG is defined.

Context The ASSERT() macro can be used from user, interrupt, or kernel context.

SeeAlso Writing Device Drivers
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atomic_add(9F)

Name

Synopsis

Description

Return Values
Errors
Context

Attributes

atomic_add, atomic_add_8, atomic_add_char, atomic_add_16, atomic_add_short,
atomic_add_32, atomic_add_int, atomic_add_long, atomic_add_64, atomic_add_ptr,
atomic_add_8_nv, atomic_add_char_nv, atomic_add_16_nv, atomic_add_short_nv,
atomic_add_32_nv, atomic_add_int_nv, atomic_add_long nv, atomic_add_64_nv,
atomic_add_ptr_nv - atomic add operations

#include <sys/atomic.h>

void atomic_add_8(volatile uint8 t *target, int8_t delta);

void atomic_add_char(volatile uchar_t *target, signed char delta) ;
void atomic_add_16(volatile uintl6_t *target, intl6_t delta);

void atomic_add_short(volatile ushort_t *target, short delta);

void atomic_add 32(volatile uint32_t *tfarget, int32_t delta);

void atomic_add_int(volatile uint_t *target, int delta);

void atomic_add_long(volatile ulong_t *target, long delta);

void atomic_add_64(volatile uint64_t *farget, int64_t delta) ;

void atomic_add_ptr(volatile void *target, ssize_t delta);

uint8 t atomic_add 8 nv(volatile uint8 t *target, int8_t delta);
uchar_t atomic_add_char_nv(volatile uchar_t *farget, signed char delta);
uintl6_t atomic_add_16_nv(volatile uintl6_t *target, intl6_t delta);
ushort_t atomic_add_short_nv(volatile ushort_t *target, shortdelta);
uint32_t atomic_add _32_nv(volatile uint32_t *target, int32_t delta);
uint_t atomic_add_int_nv(volatile uint_t *target, int delta);
ulong_t atomic_add_long_nv(volatile ulong_t *target, long delta);
uint64 t atomic_add 64 nv(volatile uint64 t *target, int64_t delta);

void *atomic_add_ptr_nv(volatile void *target, ssize_t delta) ;

These functions enable the addition of delta to the value stored in target to occur in an atomic

manner.

The*_nv() variants of these functions return the new value of target.
No errors are defined.

These functions can be called from user, interrupt, or kernel context.

See attributes(5) for descriptions of the following attributes:

Kernel Functions for Drivers
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atomic_add(9F)

64

ATTRIBUTETYPE

ATTRIBUTE VALUE

Interface Stability

Committed

SeeAlso atomic_and(9F),atomic_bits(9F),atomic_cas(9F), atomic_dec(9F),atomic_inc(9F),
atomic_or(9F),atomic_swap(9F), membar ops(9F),attributes(5),atomic_ops(3C)

Notes The* nv() variants are substantially more expensive on some platforms than the versions
that do not return values. Do not use them unless you need to know the new value atomically
(for example, when decrementing a reference count and checking whether it went to zero).
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atomic_and(9F)

Name atomic_and, atomic_and_8, atomic_and_uchar, atomic_and_16, atomic_and_ushort,
atomic_and_32, atomic_and_uint, atomic_and_ulong, atomic_and_64, atomic_and_8_nv,
atomic_and_uchar_nv, atomic_and_16_nv, atomic_and_ushort_nv, atomic_and_32_nv,

atomic_and_uint_nv, atomic_and_ulong nv, atomic_and_64_nv - atomic AND operations

Synopsis #include <sys/atomic.h>

Description

Return Values
Errors
Context

Attributes

void
void
void
void
void
void
void

void

atomic_and_8(volatile uint8_t *target, uint8 t bits);
atomic_and_uchar(volatile uchar_t *target, uchar_t bits);
atomic_and_16(volatile uintl6_t *target, uintl6_t bits) ;
atomic_and_ushort(volatile ushort_t *target, ushort_t bits);
atomic_and_32(volatile uint32_ t *target, uint32_t bits);
atomic_and_uint(volatile uint_t *target, uint_t bits) ;
atomic_and_ulong(volatile ulong_t *target, ulong_t bits);

atomic_and_64(volatile uint64 t *target, uint64_t bits);

uint8_ t atomic_and_8_nv(volatile uint8 t *target, uint8_t bits);

uchar_t atomic_and_uchar_nv(volatile uchar_t *target, uchar_t bits);

uintl6_t atomic_and_16_nv(volatile uintl6_t *farget, uintl6_t bits);

ushort_t atomic_and_ushort_nv(volatile ushort_t *target, ushort_t bits);

uint32_t atomic_and_32_nv(volatile uint32_t *target, uint32_t bits);

uint_

t atomic_and_uint_nv(volatile uint_t *target, uint_t bits);

ulong_t atomic_and_ulong_nv(volatile ulong_ t *target, ulong_t bits);

uint64_t atomic_and_64_nv(volatile uint64_t *target, uint64_t bits);

These functions enable the bitwise AND of bits to the value stored in target to occur in an

atomic manner.

The *_nv () variants of these functions return the new value of target.

No errors are defined.

These functions can be called from user, interrupt, or kernel context.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

Kernel Functions for Drivers
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atomic_and(9F)

SeeAlso atomic_add(9F),atomic_bits(9F),atomic_cas(9F), atomic_dec(9F),atomic_inc(9F),
atomic_or(9F), atomic_swap(9F), membar ops(9F), attributes(5),atomic_ops(3C)

Notes The* nv() variants are substantially more expensive on some platforms than the versions
that do not return values. Do not use them unless you need to know the new value atomically.
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atomic_bits(9F)

Name

Synopsis

Description

Return Values

Errors
Context

Attributes

See Also

atomic_bits, atomic_set_long_excl, atomic_clear_long_excl - atomic set and clear bit
operations

#include <sys/atomic.h>

int atomic_set_long_excl(volatile ulong_t *target, uint_t bit);

int atomic_clear_long_excl(volatile ulong_t *target, uint_t bit);

The atomic_set_long_excl() and atomic_clear_long_excl() functions perform an
exclusive atomic bit set or clear operation on target. The value of bit specifies the number of
the bit to be modified within target. Bits are numbered from zero to one less than the
maximum number of bits in a Long. If the value of bit falls outside of this range, the result of
the operation is undefined.

The atomic_set long excl() andatomic clear long excl() functions return 0 if bit was
successfully set or cleared. They return -1 if bit was already set or cleared.

No errors are defined.
These functions can be called from user, interrupt, or kernel context.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

atomic_add(9F), atomic_and(9F), atomic_cas(9F), atomic_dec(9F), atomic_inc(9F),
atomic_or(9F),atomic_swap(9F), membar ops(9F), attributes(5),atomic_ops(3C)

Kernel Functions for Drivers 67


http://www.oracle.com/pls/topic/lookup?ctx=E26502&id=REFMAN5attributes-5
http://www.oracle.com/pls/topic/lookup?ctx=E26502&id=REFMAN5attributes-5
http://www.oracle.com/pls/topic/lookup?ctx=E26502&id=REFMAN3Aatomic-ops-3c

atomic_cas(9F)

Name

Synopsis

Description

Return Values
Errors
Context

Attributes

See Also

68

atomic_cas, atomic_cas_8, atomic_cas_uchar, atomic_cas_16, atomic_cas_ushort,
atomic_cas_32, atomic_cas_uint, atomic_cas_ulong, atomic_cas_64, atomic_cas_ptr —
atomic compare and swap operations

#include <sys/atomic.h>
uint8_t atomic_cas_8(volatile uint8_t *target, uint8 t cmp, uint8_t
newval) ;

uchar_t atomic_cas_uchar(volatile uchar_t *target, uchar_t cmp, uchar_t
newval) ;

uintl6_t atomic_cas_16(volatile uintl6_t *target, uintl6_t cmp, uintl6_t
newval) ;

ushort_t atomic_cas_ushort(volatile ushort_t *target, ushort_t cmp,
ushort t newval) ;

uint32_t atomic_cas_32(volatile uint32_t *target, uint32_t cmp, uint32_t
newval) ;

uint_t atomic_cas_uint(volatile uint_t *target, uint_t cmp, uint_t newval);

ulong_t atomic_cas_ulong(volatile ulong_t *target, ulong_t cmp, ulong_t
newval) ;

uint64 t atomic_cas_64(volatile uint64_t *tfarget, uint64_t cmp, uint64_t
newval) ;

void *atomic_cas_ptr(volatile void *target, void *cmp, void *newval) ;

These functions enable a compare and swap operation to occur atomically. The value stored in
target is compared with cmp. If these values are equal, the value stored in target is replaced
with newval. The old value stored in farget is returned by the function whether or not the
replacement occurred.

These functions return the old of *target.
No errors are defined.
These functions can be called from user, interrupt, or kernel context.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

atomic_add(9F), atomic_and(9F), atomic_bits(9F), atomic_dec(9F), atomic_inc(9F),
atomic_or(9F),atomic_swap(9F), membar ops(9F),attributes(5),atomic_ops(3C)
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atomic_dec(9F)

Name

Synopsis

Description

Return Values
Errors
Context

Attributes

atomic_dec, atomic_dec_8, atomic_dec_uchar, atomic_dec_16, atomic_dec_ushort,
atomic_dec_32, atomic_dec_uint, atomic_dec_ulong, atomic_dec_64, atomic_dec_ptr,
atomic_dec_8_nv, atomic_dec_uchar_nv, atomic_dec_16_nv, atomic_dec_ushort_nv,
atomic_dec_32_nv, atomic_dec_uint_nv, atomic_dec_ulong_nv, atomic_dec_64_nv,
atomic_dec_ptr_nv - atomic decrement operations

#include <sys/atomic.h>

void atomic_dec_8(volatile uint8 t *target);

void atomic_dec_uchar(volatile uchar_t *target);

void atomic_dec_16(volatile uintl6_t *target);

void atomic_dec_ushort(volatile ushort_t *farget);
void atomic_dec_32(volatile uint32_t *farget);

void atomic_dec uint(volatile uint_t *target);

void atomic_dec_ulong(volatile ulong_t *target);

void atomic_dec_64(volatile uint64_t *target);

void atomic_dec_ptr(volatile void *farget);

uint8_t atomic_dec_8 nv(volatile uint8_t *target);
uchar_t atomic_dec_uchar_nv(volatile uchar_t *target);
uintl6_t atomic_dec_16_nv(volatile uintl6_t *target);
ushort_t atomic_dec_ushort_nv(volatile ushort_t *farget);
uint32_t atomic_dec_32 nv(volatile uint32_t *target);
uint_t atomic_dec_uint_nv(volatile uint_t *target);
ulong t atomic_dec_ulong nv(volatile ulong_ t *target);
uint64_t atomic_dec_64_nv(volatile uint64_t *target);

void *atomic_dec_ptr_nv(volatile void *target);

These functions enable the decrementing (by one) of the value stored in target to occur in an

atomic manner.

The*_nv() variants of these functions return the new value of target.
No errors are defined.

These functions can be called from user, interrupt, or kernel context.

See attributes(5) for descriptions of the following attributes:
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70

ATTRIBUTETYPE

ATTRIBUTE VALUE

Interface Stability

Committed

SeeAlso atomic_add(9F),atomic_and(9F),atomic_bits(9F),atomic_cas(9F),atomic_inc(9F),
atomic_or(9F),atomic_swap(9F), membar ops(9F),attributes(5),atomic_ops(3C)

Notes The* nv() variants are substantially more expensive on some platforms than the versions
that do not return values. Do not use them unless you need to know the new value atomically
(for example, when decrementing a reference count and checking whether it went to zero).
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atomic_inc(9F)

Name atomic_inc, atomic_inc_8, atomic_inc_uchar, atomic_inc_16, atomic_inc_ushort,
atomic_inc_32, atomic_inc_uint, atomic_inc_ulong, atomic_inc_64, atomic_inc_ptr,
atomic_inc_8_nv, atomic_inc_uchar_nv, atomic_inc_16_nv, atomic_inc_ushort_nv,
atomic_inc_32_nv, atomic_inc_uint_nv, atomic_inc_ulong_nv, atomic_inc_64_nv,
atomic_inc_ptr_nv - atomic inrement operations

Synopsis #include <sys/atomic.h>

void atomic_inc_8(volatile uint8 t *target);

void atomic_inc_uchar(volatile uchar_t *target);

void atomic_inc_16(volatile uintl6_t *target);

void atomic_inc_ushort(volatile ushort_t *farget);
void atomic_inc_32(volatile uint32_t *farget);

void atomic_inc_uint(volatile uint_t *farget);

void atomic_inc_ulong(volatile ulong_t *targef);

void atomic_inc_64(volatile uint64_t *target);

void atomic_inc_ptr(volatile void *farget);

uint8_t atomic_inc_8 nv(volatile uint8_t *target);
uchar_t atomic_inc_uchar_nv(volatile uchar_t *target);
uintl6_t atomic_inc_16_nv(volatile uintl6_t *target);
ushort_t atomic_inc_ushort_nv(volatile ushort_t *farget);
uint32_t atomic_inc_32_nv(volatile uint32_t *target);
uint_t atomic_inc_uint_nv(volatile uint_t *target);
ulong t atomic_inc_ulong nv(volatile ulong_ t *target);
uint64_t atomic_inc_64_nv(volatile uint64_t *target);
void *atomic_inc_ptr_nv(volatile void *target);

Description These functions enable the inrementing (by one) of the value stored in target to occur in an
atomic manner.

ReturnValues The* nv() variants of these functions return the new value of target.
Errors No errors are defined.
Context These functions can be called from user, interrupt, or kernel context.

Attributes See attributes(5) for descriptions of the following attributes:
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See Also

Notes

ATTRIBUTETYPE

ATTRIBUTE VALUE

Interface Stability Committed

atomic_add(9F), atomic_and(9F), atomic_bits(9F), atomic_cas(9F), atomic_dec(9F),
atomic_or(9F),atomic_swap(9F), membar ops(9F),attributes(5),atomic_ops(3C)

The*_nv() variants are substantially more expensive on some platforms than the versions
that do not return values. Do not use them unless you need to know the new value atomically.
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atomic_ops(9F)

Name

Synopsis

Description

Attributes

See Also

Notes

atomic_ops — atomic operations

#include <sys/atomic.h>

This collection of functions provides atomic memory operations. There are 8 different classes
of atomic operations:

atomic_add(9F) These functions provide an atomic addition of a signed value to a
variable.

atomic_and(9F) These functions provide an atomic logical 'and' of a value to a variable.

atomic_bits(9F)  These functions provide atomic bit setting and clearing within a
variable.

atomic_cas(9F) These functions provide an atomic comparison of a value with a
variable. If the comparison is equal, then swap in a new value for the
variable, returning the old value of the variable in either case.

atomic_dec(9F) These functions provide an atomic decrement on a variable.
atomic_inc(9F) These functions provide an atomic increment on a variable.
atomic_or(9F) These functions provide an atomic logical 'or' of a value to a variable.

atomic_swap(9F) These functions provide an atomic swap of a value with a variable,
returning the old value of the variable.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

atomic_add(9F), atomic_and(9F), atomic_bits(9F), atomic_cas(9F), atomic_dec(9F),
atomic_inc(9F), atomic_or(9F),atomic_swap(9F), membar ops(9F), attributes(5)

Atomic instructions ensure global visibility of atomically-modified variables on completion.
In a relaxed store order system, this does not guarantee that the visibility of other variables will
be synchronized with the completion of the atomic instruction. If such synchronization is
required, memory barrier instructions must be used. See membar_ops(9F).

Atomic instructions can be expensive. since they require synchronization to occur at a
hardware level. This means they should be used with care to ensure that forcing hardware level
synchronization occurs a minimum number of times. For example, if you have several
variables that need to be incremented as a group, and each needs to be done atomically, then
do so with a mutex lock protecting all of them being incremented rather than using the
atomic_inc(9F) operation on each of them.
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atomic_or(9F)

Name atomic_or, atomic_or_8, atomic_or_uchar, atomic_or_16, atomic_or_ushort, atomic_or_32,
atomic_or_uint, atomic_or_ulong, atomic_or_64, atomic_or_8_nv, atomic_or_uchar_nv,
atomic_or_16_nv, atomic_or_ushort_nv, atomic_or_32_nv, atomic_or_uint_nv,
atomic_or_ulong_nv, atomic_or_64_nv - atomic OR operations

Synopsis #include <sys/atomic.h>

void atomic_or_8(volatile uint8 t *target, uint8_t bits);

void atomic_or_uchar(volatile uchar_t *target, uchar_t bits);

void atomic_or_16(volatile uintl6_t *target, uintl6_t bits) ;

void atomic_or_ushort(volatile ushort_t *target, ushort_t bits);
void atomic_or_32(volatile uint32_t *target, uint32_t bits) ;

void atomic_or_uint(volatile uint_t *target, uint_t bits) ;

void atomic_or_ulong(volatile ulong_t *target, ulong_t bits);

void atomic_or_64(volatile uint64_t *target, uint64_t bits) ;
uint8_t atomic_or_ 8 nv(volatile uint8_t *target, uint8 t bits);
uchar_t atomic_or_uchar_nv(volatile uchar_t *target, uchar_t bits);
uintl6_t atomic_or_ 16_nv(volatile uintl6_t *target, uintl6_t bits);
ushort_t atomic_or_ushort_nv(volatile ushort_t *target, ushort_t bits);
uint32_t atomic_or 32 nv(volatile uint32_t *target, uint32_t bits);
uint_t atomic_or_uint_nv(volatile uint_t *target, uint_t bits);
ulong_t atomic_or_ulong nv(volatile ulong_ t *target, ulong t bits);

uint64_t atomic_or 64 nv(volatile uint64_t *target, uint64_t bits);

Description These functions enable the bitwise OR of bits to the value stored in target to occur in an atomic
manner.

ReturnValues The*_nv() variants of these functions return the new value of target.
Errors No errors are defined.
Context These functions can be called from user, interrupt, or kernel context.

Attributes See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed
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See Also

Notes

atomic_add(9F), atomic_and(9F), atomic_bits(9F), atomic_cas(9F), atomic_dec(9F),
atomic_inc(9F), atomic_swap(9F), membar ops(9F), attributes(5), atomic_ops(3C)

The *_nv/() variants are substantially more expensive on some platforms than the versions
that do not return values. Do not use them unless you need to know the new value atomically.
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atomic_swap(9F)

Name atomic_swap, atomic_swap_8, atomic_swap_uchar, atomic_swap_16, atomic_swap_ushort,
atomic_swap_32, atomic_swap_uint, atomic_swap_ulong, atomic_swap_64,
atomic_swap_ptr — atomic swap operations

Synopsis #include <sys/atomic.h>

uint8_t atomic_swap_8(volatile uint8_t *target, uint8_t newval);
uchar_t atomic_swap_uchar(volatile uchar_t *target, uchar_t newval);
uintl6_t atomic_swap_16(volatile uintl6_t *target, uintl6_t newval);
ushort_t atomic_swap_ushort(volatile ushort_t *target, ushort_ t newval);
uint32_t atomic_swap_32(volatile uint32_ t *target, uint32_t newval);
uint_t atomic_swap_uint(volatile uint_t *target, uint_t newval);

ulong_t atomic_swap_ulong(volatile ulong_t *target, ulong_t newval);
uint64 t atomic_swap 64(volatile uint64 t *target, uint64_t newval);

void *atomic_swap_ptr(volatile void *target, void *newval) ;

Description These functions enable a swap operation to occur atomically. The value stored in target is
replaced with newval. The old value is returned by the function.

ReturnValues These functions return the old of *target.
Errors No errors are defined.
Context These functions can be called from user, interrupt, or kernel context.

Attributes See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

SeeAlso atomic_add(9F),atomic_and(9F),atomic_bits(9F),atomic_dec(9F),atomic_inc(9F),
atomic_or(9F),atomic_cas(9F), membar ops(9F), attributes(5),atomic_ops(3C)
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audio_dev_add_control(9F)

Name

Synopsis

Parameters

Interface Level

Description

audio_dev_add_control, audio_dev_del_control, audio_dev_update_controls,
audio_dev_add_soft_volume, audio_control_read, audio_control_write — audio device
control functions

#include <sys/audio/audio driver.h>

typedef int (*audio_ctrl wr_t)(void *, uint64 t);
typedef int (*audio ctrl rd t)(void *, uint64 t *);

audio _ctrl t *audio dev_add control(audio dev_t *adev,
audio_ctrl_desc_t *desc, audio_ctrl_rd_t readfn,
audio_ctrl wr_t writefn, void *data);

void audio dev del control(audio ctrl t *ctrl);

void audio dev update controls(audio dev t *adev);

void audio dev add soft volume(audio dev t *adev);

int audio_control_read(audio_ctrl_ t *ctrl, uint64_t *valuep);

int audio control write(audio ctrl t *ctrl, uint64 t value);

adev pointer to an audio device allocated with audio dev alloc(9F)
desc pointer to an structure describing the control. The structure has the following
definition:

struct audio ctrl desc {

const char *acd name; /* Controls Mnemonic */
uint32 t acd_type; /* Entry type */
uint64 t acd flags; /* Characteristics */
uint64 t acd maxvalue; /* Max value control */
uint64 t acd minvalue; /* Min value control */
const char  *acd enum[64]; /* Enum values */
}
readfn pointer to a function used to read the value of the control

writefn  pointer to a function used to write the value of the control
data driver private data pointer passed to read and write functions

ctrl opaque handle to audio control previously returned by
audio dev _add control()

Solaris DDI specific (Solaris DDI)

Controls for audio devices are adjustable values that affect the operation of the device. The
most common use of a control is to affect volume settings.

The audio_dev_add_control() function registers a control for the audio device and
associates handlers with it.
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The desc parameter describes the control in more detail. It has the following structure:

struct audio ctrl desc {
const char *acd name;
uint32 t acd type;
uint64_t acd_flags;
uint64 t acd_maxvalue;
uint64 t acd minvalue;
const char *acd enum[64];

}i

/* Controls Mnemonic */
/* Entry type */

/* Characteristics */
/* Max value control */
/* Min value control */
/* Enum values */

The acd_name field is a simple ASCII string identifying the control. The convention is to
follow the same naming rules as used for C identifiers.

The following predefined contro

|l names are available and should be used when possible.

Other names may be used, but might not be presented consistently to all users in all locales, so
they should be used with caution.

AUDIO CTRL_ID VOLUME
AUDIO CTRL_ID LINEOUT
AUDIO CTRL_ID FRONT
AUDIO CTRL ID REAR
AUDIO CTRL ID HEADPHONE
AUDIO CTRL ID CENTER
AUDIO CTRL ID LFE

AUDIO CTRL_ID SPEAKER
AUDIO CTRL_ID MIC

AUDIO CTRL ID CD
AUDIO CTRL ID LINEIN
AUDIO CTRL ID RECGAIN
AUDIO CTRL ID MONGAIN

AUDIO CTRL_ID RECSRC

Master play back volume
Volume on the line out jack
Front speaker volume

Rear speaker volume
Headphone volume

Center speaker volume
Low-frequency effect volume
Built-in speaker volume
Microphone gain

CD input gain

Line input gain

Master record gain
Monitor gain

Record source

The acd_type field indicates the type of control. The following types are available:

AUDIO CTRL TYPE BOOLEAN

AUDIO CTRL_TYPE STEREO
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AUDIO CTRL_TYPE MONO A monophonic value

AUDIO CTRL TYPE ENUM An enumeration

The acd_flags field is a bitmask that provides additional detail about the control. The following
bits are defined; all other bits are reserved and must not be set by the driver:

AUDIO CTRL FLAG READABLE Control readable

AUDIO CTRL FLAG WRITEABLE  Control writable

AUDIO CTRL FLAG RW Read/writable

AUDIO CTRL_FLAG_MAINVOL Main analog volume control

AUDIO CTRL FLAG PCMVOL PCM output volume

AUDIO CTRL_FLAG RECVOL Record volume

AUDIO CTRL_FLAG MONVOL Monitor volume

AUDIO CTRL FLAG PLAY Control relates to playback

AUDIO CTRL_FLAG_REC Control relates to recording

AUDIO CTRL_FLAG_MONITOR Control relates to monitoring

AUDIO CTRL FLAG MULTI Enumeration is a bitmask that allows multiple selections

The acd_minvalue and acd_maxvalue fields constrain the values that the control can take. For
boolean values, they should be 0 and 1. For monophonic and stereophonic controls, they are
the values for one channel, and must not exceed 255. For enumerations, acd_minvalue
indicates enumeration values that may be changed and acd_maxvalue indicates the full mask
of possible options. It is nonsensical for acd_minvalue to have value different from
acd_maxvalue if AUDIO_CTRL_FLAG_MULTI is not set. If a bit is present in acd_maxval but not
in acd_minvalue, then the corresponding bit must always be set in the value.

The acd_enum field is used with AUDIO_CTRL_TYPE_ENUM and provides ASCII strings
identifying each bit in the enumeration. The following definitions are available for use and
should be used whenever possible.

AUDIO PORT MIC
AUDIO PORT CD
AUDIO PORT VIDEO
AUDIO PORT AUX10UT
AUDIO PORT AUX20UT
AUDIO PORT LINEOUT
AUDIO PORT LINEIN
AUDIO PORT AUX1IN
AUDIO PORT AUX2IN
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AUDIO PORT HEADPHONES
AUDIO PORT SPDIFIN
AUDIO PORT SPDIFOUT
AUDIO PORT DIGOUT
AUDIO PORT DIGIN
AUDIO PORT HDMI
AUDIO VALUE ON

AUDIO VALUE OFF
AUDIO VALUE VERYLOW
AUDIO VALUE LOW
AUDIO VALUE MEDIUM
AUDIO VALUE HIGH
AUDIO VALUE VERYHIGH

The readfn() function takes the supplied driver private data as its first argument and a
pointer to receive the controls current value as its second argument. It returns 0 on success, or
an errno on failure. It may be called in interrupt context and must not block.

Thewritefn() function takes the supplied driver private data as its first argument and a new
value to set for the control as its second argument. It return 0 on success or an errno on
failure. It may be called in interrupt context and must not block.

The data argument is a pointer to driver private state passed as is to the readfn() and
writefn() functions.

If a control with the supplied name is already present, the previously associated control is
automatically removed and its resources released.

The audio_dev_del control() function removes the supplied control from the audio device
and frees any related resources.

The audio_dev_update_controls() function is called by the audio driver to indicate that the
value for one or more of the controls on the audio device has changed asynchronously.

The audio_dev_add_soft_volume() function is used to create a synthetic volume control for
the audio device. It can be used for audio devices that lack any physical volume control
capability. The control is registered using AUDIO_CTRL_ID_VOLUME.

The audio_control_read() function is used by a driver to call the read function for the
control. This can be useful when used with layered systems which override control functions.

The audio_control_write() function is used by a driver to call the write function for the
control. This can be useful when used with layered systems that override control functions.

80 man pages section 9: DDI and DKI Kernel Functions « LastRevised 21 Apr2010



audio_dev_add_control(9F)

ReturnValues Theaudio dev_add_control() function returns an opaque handle to the control.
The control read and write functions return 0 on success or an error number on failure.

Context Theaudio dev_add control(),audio_dev_del control(),and
audio_dev_add_soft_volume() functions may be called from user or kernel context only.

The audio_dev_update controls(),audio control read(),andaudio control write()
functions can be called from user, kernel, or interrupt context.

Attributes See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTEVALUE

Interface Stability Committed

SeeAlso attributes(5),audio(7D),audio _dev_alloc(9F),audio dev register(9F),
audio dev suspend(9F)

Notes The audio framework provides the following synchronization guarantees for audio controls:

= Only one thread will be executing an audio control accessor function for a given audio
device at any one time.

= No threads will be executing any audio control accessor functions for a given audio device
if that device is suspended. See audio_dev_suspend(9F).

Each control must have a unique name. An attempt to register a control with a name that is
already in use will overwrite the previous control and return the same handle that was
obtained originally. This can be used to reconfigure the settings of a control. However, care
must be taken to ensure that the control is only deleted once during cleanup, or else a system
crash will probably result.

Any controls added to an audio engine with audio_dev_add_control() must be destroyed
with audio dev_del control() before the device itself is freed with audio dev_ free(9F).

Ifaudio_dev_add_soft_volume() is performed for a device, the caller must ensure that no
AUDIO_CTRL_ID_VOLUME controls are created for it using audio_dev_add_control(). Unlike
other controls, the soft volume control is destroyed automatically during the execution of
audio dev free().
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audio_dev_add_engine(9F)

Name

Synopsis

Parameters

Interface Level

Description

Context

Attributes

See Also

82

audio_dev_add_engine, audio_dev_remove_engine — add or remove an audio engine to or
from a device

#include <sys/audio/audio driver.h>

void audio_dev_add_engine(audio_dev_t *adev, audio_engine t *engine);
void audio_dev_remove_engine(audio_dev_t *adev, audio_engine t *engine);
adev pointer to an audio device allocated with audio _dev_alloc(9F)

engine  pointer to an audio engine allocated with audio_engine_alloc(9F)
Solaris DDI specific (Solaris DDI)

The audio_dev_add_engine() function associates an allocated and initialized engine with an
audio device.

Multiple engines may be added to an audio device in this fashion. Usually device drivers
perform this at least twice: once for a playback engine and once for a record engine. Multiple
playback engines can be especially useful in allowing the framework to avoid software mixing
overhead or to support engines running with different parameters. For example, different
engines may support different audio formats or different sample rates.

Generally, audio_dev_add_engine() should be called before registering the audio device with
the audio framework using audio_dev_register(9F).

The audio_dev_remove_engine() function removes an engine from the list of engines
associated with a device. This is generally called during detach(9E) processing.

These functions may be called from user or kernel context only.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

attributes(5), audio(7D), detach(9E), audio dev alloc(9F),audio_dev register(9F),
audio_dev_unregister(9F),audio engine alloc(9F)
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audio_dev_alloc(9F)

Name audio_dev_alloc, audio_dev_free — allocate or free an audio device

Synopsis #include <sys/audio/audio driver.h>

audio_dev_t *audio_dev_alloc(dev_info_t *dip, int devno);

void audio dev free(audio dev t *adev);

Parameters dip the device instance structure for the device

devno  aninteger representing the “logical device” number of the device. If 0 is supplied,
the instance number returned from ddi_get_instance(9F) is used instead.

adev pointer to an audio device allocated with audio_dev_alloc()

Interface Level Solaris DDI specific (Solaris DDI)

Description Theaudio_dev_alloc() function allocates a structure representing a logical audio device.
Normally, there is one such audio device per dev_info_t. Some devices, however, may
support the notion of multiple logical devices, where different audio devices with completely
independent configurations can be supported. These devices will usually have completely
independent physical ports as well. In such cases, the driver may supply a non-zero value for

the devno.

If devno is used, it is the responsibility of the driver to ensure that all values of devno are
unique for that particular driver, and a devno must be supplied for all hardware instances in

the system to avoid collisions with device instance numbers.

An audio device (audio_dev_t) may have multiple DMA or PIO engines “streams”, but
generally all of these engines are subject to the same set of controllable parameters (such as
gain, port selection, etc.)

The audio_dev_free() function frees a previously allocated audio device handle and releases

any resources associated with it.

ReturnValues Theaudio dev_alloc() function returns an opaque handle for the audio device. It always

succeeds.

Context Theaudio_dev_alloc() and audio_dev_free() functions may be called from user or kernel

context only.

Attributes See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE

ATTRIBUTE VALUE

Interface Stability

Committed

Kernel Functions for Drivers
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audio_dev_alloc(9F)

SeeAlso attributes(5),audio(7D),audio dev_add control(9F),audio_dev_add engine(9F),
audio_dev register(9F),audio dev_set description(9F),audio dev_suspend(9F)

Writing Device Drivers
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audio_dev_register(9F)

Name

Synopsis

Parameters
Interface Level

Description

Return Values

Context

Attributes

See Also

audio_dev_register, audio_dev_unregister — register or unregister an audio device from the
system

#include <sys/audio/audio driver.h>

int audio dev register(audio dev t *adev);
int audio dev unregister(audio dev t *adev);

adev  pointer to an audio device allocated with audio dev_alloc(9F)
Solaris DDI specific (Solaris DDI)

The audio_dev_register() function is called by the driver to complete configuration of the
audio device and register the device (along with all of its engines and controls) with the audio
framework.

Use of this function also results in making the device accessible to applications through the
creation of minor nodes and other such entities.

The audio_dev_register() function is often the last function called by a driver during
attach(9E) processing.

The audio_dev_unregister() function is the inverse operation, and deregisters the device
(and engines and controls) from the framework. However, it also checks to make sure that the
device is not in use before doing so. As such, it is usually the first function called during
detach(9E) processing.

The audio_dev_register() function returns DDI_SUCCESS on success or DDI_FAILURE on
failure.

The audio_dev_unregister() function returns DDI_SUCCESS if it unregistered successfully,
or DDI_FAILURE ifit did not. Generally, DDI_FAILURE indicates that the audio device is still in
use.

These functions may only be called in user or kernel context.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

attributes(5),audio(7D), attach(9E), detach(9E), audio_dev_alloc(9F)
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audio_dev_set_description(9F)

Name

Synopsis

Parameters

Interface Level

Description

Context

Attributes

See Also

86

audio_dev_set_description, audio_dev_set_version, audio_dev_add_info - set
human-readable information fields for an audio device

#include <sys/audio/audio driver.h>

void audio dev set description(audio dev t *adev, const char *desc);
void audio dev set version(audio dev t *adev, const char *vers);
void audio_dev_add_info(audio_dev_t *adev, const char *info);

adev  pointer to an audio device allocated with audio_dev_alloc(9F)

desc a short description of the device
vers a human-readable version for the device
info additional human-readable details about the device

Solaris DDI specific (Solaris DDI)

The audio_dev_set_description() and audio_dev_version() functions set strings
describing the device for applications to display this information to users.

The audio_dev_add_info() function provides more detailed information, such as codec
details. Successive calls to this function are additive. Each addition will represent one line of
output in any detailed device report.

The strings are copied by the framework, so drivers may use local or temporary storage for
them. They must be properly terminated with null bytes. Only the ASCII character set is
supported.

The supplied strings may be truncated to 16 characters by some applications.
These functions may be called from user or kernel context only.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

attributes(5),audio(7D), audio_dev_alloc(9F)
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audio_dev_suspend(9F)

Name

Synopsis

Parameters
Interface Level

Description

Context

Attributes

See Also

audio_dev_suspend, audio_dev_resume - suspend or resume an audio device

#include <sys/audio/audio driver.h>

void audio dev suspend(audio dev t *adev);
void audio dev resume(audio dev t *adev);

adev pointer to an audio device allocated with audio _dev _alloc(9F)
Solaris DDI specific (Solaris DDI)

The audio_dev_suspend () function suspends all functions associated with an audio device.

The intention is for the audio driver to call this as the first part of its handling for DDI_SUSPEND

in detach(9E).

The audio_dev_resume() function resumes functionality associated with the audio device.
This function will generally be the last thing executed during the handling for DDI_RESUME in
attach(9E).

The framework ensures no entry points associated with the audio device are executing while
the device is suspended. Furthermore, the framework guarantees that any engines that may
have been running are stopped with audio_engine_stop(9E) before returning from
audio_dev_suspend(). Those engines will be restarted using audio_engine_start(9E) by
audio dev resume().

Any control settings are retrieved during suspend and restored as during resume.
The driver must not hold any locks while calling either of these functions.
These functions may be called from user or kernel context only.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTEVALUE

Interface Stability Committed

attributes(5),audio(7D), attach(9E), audio_engine_start(9E),audio_engine stop(9E),

detach(9E), audio_dev_add control(9F),audio dev_alloc(9F)

Writing Device Drivers
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audio_dev_warn(9F)

Name

Synopsis

Parameters

Interface Level

Description

Context

Attributes

See Also

88

audio_dev_warn - log a warning message for an audio device

#include <sys/audio/audio driver.h>

void audio dev warn(audio dev t *adev, const char *fmt, o)

adev  pointer to an audio device allocated with audio_dev_alloc(9F). This parameter can
be NULL if no suitable device pointer is available.

fmt format of message to be displayed

Solaris DDI specific (Solaris DDI)

The audio_dev_warn() function is a convenience wrapper that sends a message to the system
console or logs using cmn_err(9F) with a level of CE_WARN. It also prefixes the message with
information identifying the device if adev is not NULL.

The format should not contain any trailing newlines, as the newline will be appended by
cmn_err() automatically. Unlike cmn_err(), however, no special handling of the first
character of the format string is performed.

This function may be called in any context.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

attributes(5),audio_dev_alloc(9F), cmn_err(9F)
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audio_engine_alloc(9F)

Name audio_engine_alloc, audio_engine_free — allocate or free an audio engine

Synopsis #include <sys/audio/audio driver.h>

audio_engine_t *audio_engine alloc(audio_engine_ops_t *ops,
unsigned flags);

void audio_engine_free(audio_engine_t *engine);
Parameters ops pointer to an operations vector describing the engine

flags integer mask of flags indicating further details about the engine and its capabilities.
ENGINE_INPUT_CAP indicates the engine supports recording ENGINE_OUTPUT_CAP
indicates the engine supports playback. All other possible bits are reserved and
should be unset.

engine  pointer to an audio engine allocated with audio_engine_alloc()

Description Theaudio_engine_alloc() function allocates a structure representing an audio DMA or
PIO engine (sometimes called a “stream”). The allocated structure is opaque to device drivers,
but is used when the driver needs to supply a reference to the engine to other functions in the
Solaris Audio DDI.

The audio_engine_free() function frees a previously allocated structure and releases any
resources associated with it. It is important that device drivers not call this while the engine
remains registered with the audio device. This should not be called until after the engine is
deregistered with audio_dev_remove_engine(9F) or before it is registered with

audio dev add engine(9F).

ReturnValues The audio_engine_alloc function returns an opaque handle for the audio engine. It always
succeeds.

Context These functions may be called from user or kernel context only.

Attributes See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

SeeAlso attributes(5),audio(7D),audio _dev_add engine(9F),audio dev_remove_engine(9F),
audio_engine set private(9F),audio_engine_ops(9S)
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audio_engine_set_private(9F)

Name

Synopsis

Parameters

Interface Level

Description

ReturnValues
Context

Attributes

See Also

90

audio_engine_set_private, audio_engine_get_private — set or get private state for an audio
engine

#include <sys/audio/audio driver.h>

void *audio_engine get private(audio_engine t *eng);
void audio_engine_set_private(audio_engine_t *eng, void *state)
eng pointer to an audio engine allocated with audio_engine_alloc(9F)

state  aprivate soft state structure for the device driver
Solaris DDI specific (Solaris DDI)

The audio_engine_set_private() function stores a pointer to the driver private state for the
engine in the audio engine structure.

The pointer to the private state established by audio_engine_set_private() is passed as the
first argument to the engine's entry points registered in the audio_engine_ops(9S) structure.

The audio_engine_get_private() function retrieves the previously stored private state
pointer.

The audio_engine_get private() function returns the device driver private state pointer.
These functions may be called from any context.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

attributes(5),audio(7D), audio_engine alloc(9F),audio_engine ops(9S)
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audio_init_ops(9F)

Name

Synopsis

Parameters

Interface Level

Description

Context

Attributes

See Also

Notes

audio_init_ops, audio_fini_ops - initialize DDI entry points for an audio device driver

#include <sys/audio/audio driver.h>

void audio_init ops(struct dev_ops *devops, const char *name);
void audio fini ops(struct dev ops *devops);
devops  pointer to the dev_ops(9S) vector for the device instance

name name of the audio driver, which must be the same as the kernel module name. For
example, “audiohd”.

Solaris DDI specific (Solaris DDI)

Theaudio_init ops() function initializes the device operations vector for an audio driver,
setting a number of entry points to common implementation from the audio framework. It
must be executed during the _init(9E) function for the driver.

The actual values supplied by audio_init_ops() are the fields for devo_cb_ops and
devo_getinfo.

Device drivers need to supply any other entry points, especially the attach(9E), detach(9E),
and quiesce(9E) entry points.

The ddi_driver name(9F) function cannot be used to determine the device driver's name, as
there is not necessarily a dev_info_t to use during the _init(9E) entry point. A constant
string must be supplied by the driver.

Theaudio fini ops() function undoes the work of audio init ops() and releases
resources allocated by audio_init_ops().

These functions may be called from the driver's _init(9E)and fini(9E) entry points only.
See attributes(5) for descriptions of the following attributes:
ATTRIBUTETYPE ATTRIBUTE VALUE
Interface Stability Committed

attributes(5), attach(9E), detach(9E), fini(9E), init(9E), quiesce(9E),
ddi_driver_name(9F), dev_ops(9S)

Writing Device Drivers

Audio device driver names are limited to at most 12 characters.
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audio_init_ops(9F)

The audio DDI is provided by the drv/audio module. Developers should supply “-dy
-Ndrv/audio” on the final link command line to ensure that symbol dependencies can be
satisfied when the driver is loaded.
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backq(9F)

Name backq - get pointer to the queue behind the current queue

Synopsis #include <sys/stream.h>
queue_t *backq(queue_t *cq);

Interface Level Architecture independent level 1 (DDI/DKI).

Parameters ¢q  The pointer to the current queue. queue_t is an alias for the queue(9S) structure.

Description The backq() function returns a pointer to the queue preceding cq (the current queue). If cq is
aread queue, backq() returns a pointer to the queue downstream from cq, unless it is the
stream end. If ¢q is a write queue, backq () returns a pointer to the next queue upstream from
cq, unless it is the stream head.

ReturnValues If successful, backq() returns a pointer to the queue preceding the current queue. Otherwise,
it returns NULL.

Context The backq() function can be called from user, interrupt, or kernel context.
SeeAlso queue(9S)
Writing Device Drivers

STREAMS Programming Guide
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bcanput(9F)

94

Name

Synopsis

Interface Level

Parameters

Description

ReturnValues

Context

See Also

Warnings

bcanput - test for flow control in specified priority band
#include <sys/stream.h>
int bcanput(queue_t *g, unsigned char pri);

Architecture independent level 1 (DDI/DKI).
q Pointer to the message queue.
pri Message priority.

The bcanput () function searches through the stream (starting at q) until it finds a queue
containing a service routine where the message can be enqueued, or until it reaches the end of
the stream. If found, the queue containing the service routine is tested to see if there is room
for a message of priority pri in the queue.

If priis 0, bcanput () is equivalent to a call with canput(9F).

canputnext(g) and bcanputnext (q, pri) should always be used in preference to
canput (g—q_next) and bcanput (g—q_next, pri) respectively.

1  Ifamessage of priority pri can be placed on the queue.

0  Ifthe priority band is full.

The bcanput () function can be called from user, interrupt, or kernel context.
bcanputnext(9F), canput(9F), canputnext(9F), putbq(9F), putnext(9F)
Writing Device Drivers

STREAMS Programming Guide

Drivers are responsible for both testing a queue with bcanput () and refraining from placing a
message on the queue if bcanput () fails.
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bcmp(9F)

Name

Synopsis

Interface Level

Parameters

Description
ReturnValues
Context

See Also

Notes

bemp - compare two byte arrays

#include <sys/types.h>
#include <sys/ddi.h>

int bemp(const void *sI, const void *s2, size t len);

Architecture independent level 1 (DDI/DKI).
sl Pointer to the first character string.
s2 Pointer to the second character string.

len  Number of bytes to be compared.

The bemp () function compares two byte arrays of length len.

The bemp () function returns 0 if the arrays are identical, or 1 if they are not.
The bemp () function can be called from user, interrupt, or kernel context.
strcmp(9F)

Writing Device Drivers

Unlike strcmp(9F), bemp () does not terminate when it encounters a null byte.

Kernel Functions for Drivers
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bcopy(9F)

Name bcopy - copy data between address locations in the kernel
Synopsis #include <sys/types.h>

#include <sys/sunddi.h>

void bcopy(const void *from, void *to, size t bcount);

Interface Level Architecture independent level 1 (DDI/DKI).
Parameters from Source address from which the copy is made.
to Destination address to which copy is made.

bcount ~ The number of bytes moved.

Description The bcopy () function copies becount bytes from one kernel address to another. If the input and
output addresses overlap, the command executes, but the results may not be as expected.

Note that bcopy () should never be used to move data in or out of a user buffer, because it has
no provision for handling page faults. The user address space can be swapped out at any time,
and bcopy () always assumes that there will be no paging faults. If bcopy () attempts to access
the user buffer when it is swapped out, the system will panic. It is safe to use bcopy () to move
data within kernel space, since kernel space is never swapped out.

Context The bcopy () function can be called from user, interrupt, or kernel context.

Examples EexampLe1 Copying data between address locations in the kernel:

An /O request is made for data stored in a RAM disk. If the I/O operation is a read request,
the data is copied from the RAM disk to a buffer (line 8). If it is a write request, the data is
copied from a buffer to the RAM disk (line 15). bcopy () is used since both the RAM disk and
the buffer are part of the kernel address space.

1 #define RAMDNBLK 1000 /* blocks in the RAM disk */
2 #define RAMDBSIZ 512 /* bytes per block */
3 char ramdblks[RAMDNBLK][RAMDBSIZ]; /* blocks forming RAM
/* disk
4
5 if (bp->b_flags & B_READ) /* if read request, copy data */
6 /* from RAM disk data block */
7 /* to system buffer */
8 bcopy (&ramdblks[bp->b blknol[0], bp->b un.b addr,
9 bp->b bcount);
10
11 else /* else write request, */
12 /* copy data from a */
13 /* system buffer to RAM disk */
14 /* data block */
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bcopy(9F)

See Also

Warnings

EXAMPLE1  Copying data between address locations in the kernel: (Continued)
15 bcopy(bp->b un.b _addr, &ramdblks[bp->b blkno][0],
16 bp->b _bcount);

copyin(9F), copyout(9F)
Writing Device Drivers

The from and to addresses must be within the kernel space. No range checking is done. If an
address outside of the kernel space is selected, the driver may corrupt the system in an
unpredictable way.
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bioaligned(9F)

Name

Synopsis

Parameters

Interface Level

Description

ReturnValues
Context

Attributes

See Also

98

bioaligned - check alignment of buffer data

#include<sys/ddi.h>
#include<sys/sunddi.h>

int bioaligned(struct buf *bp, size t align, int flags);
bp Pointer to the buf(9S) structure describing the original I/O request.
align Power of two alignment being checked.

flags Determines the type of alignment being checked. Flag values supported are
BIOALIGNED_BEGIN (which checks the beginning address alignment), and
BIOALIGNED_END (which checks the ending address alignment).

Solaris DDI specific (Solaris DDI).

The bioaligned() function checks the alignment of memory associated with a buffer. It
returns 1 if the buffer is aligned and 0 if the buffer is unaligned.

The bioaligned() function returns 1 if the buffer is aligned and 0 if the buffer is unaligned.
The bioaligned() function can be called from any context.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

attributes(5), biodone(9F), bp_mapin(9F), freerbuf(9F), getrbuf(9F), buf(9S)
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bioclone(9F)

Name

Synopsis

Interface Level

Parameters

Description

bioclone - clone another buffer
#include <sys/ddi.h>

#include <sys/sunddi.h>

struct buf *bioclone(struct buf *bp, off_t off, size t len, dev_t dev,
daddr_t blkno, int (*iodone) (struct buf *), struct buf *bp_mem,
int sleepflag) ;

Solaris DDI specific (Solaris DDI).

bp Pointer to the buf(9S) structure describing the original I/O request.
off Offset within original I/O request where new I/O request should start.
len Length of the I/O request.

dev Device number.

blkno Block number on device.

iodone Specific biodone(9F) routine.

bp_mem  Pointer to a buffer structure to be filled in or NULL.

sleepflag Determines whether caller can sleep for memory. Possible flags are KM_SLEEP to
allow sleeping until memory is available, or KM_NOSLEEP to return NULL
immediately if memory is not available.

The bioclone() function returns an initialized buffer to perform I/O to a portion of another
buffer. The new buffer will be set up to perform I/O to the range within the original I/O
request specified by the parameters off and len. An offset 0 starts the new I/O request at the
same address as the original request. off + len must not exceed b_bcount, the length of the
original request. The device number dev specifies the device to which the buffer is to perform
I/O. blkno is the block number on device. It will be assigned to the b_blkno field of the cloned
buffer structure. iodone lets the driver identify a specific biodone(9F) routine to be called by
the driver when the I/O is complete. bp_mem determines from where the space for the buffer
should be allocated. If bp_mem is NULL, bioclone () will allocate a new buffer using
getrbuf(9F). If sleepflag is set to KM_SLEEP, the driver may sleep until space is freed up. If
sleepflag is set to KM_NOSLEEP, the driver will not sleep. In either case, a pointer to the allocated
space is returned or NULL to indicate that no space was available. After the transfer is
completed, the buffer has to be freed using freerbuf(9F). If bp_mem is not NULL, it will be
used as the space for the buffer structure. The driver has to ensure that bp_mem is initialized
properly either using getrbuf(9F) or bioinit(9F).

If the original buffer is mapped into the kernel virtual address space using bp_mapin(9F)
before calling bioclone (), a clone buffer will share the kernel mapping of the original buffer.
An additional bp_mapin() to get a kernel mapping for the clone buffer is not necessary.
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The driver has to ensure that the original buffer is not freed while any of the clone buffers is
still performing I/O. The biodone () function has to be called on all clone buffers before it is
called on the original buffer.

ReturnValues Thebioclone() function returns a pointer to the initialized buffer header, or NULL if no space
is available.

Context Thebioclone() function can be called from user, interrup, or interrupt context. Drivers must
not allow bioclone() to sleep if called from an interrupt routine.

Examples EexampLe1 Usingbioclone() for Disk Striping

A device driver can use bioclone () for disk striping. For each disk in the stripe, a clone buffer
is created which performs I/O to a portion of the original buffer.

static int
stripe strategy(struct buf *bp)
{

bp orig = bp;

bp 1 = bioclone(bp orig, @, size 1, dev 1, blkno 1,
stripe done, NULL, KM SLEEP);
fragment++;

bp n = bioclone(bp orig, offset n, size n, dev n,
blkno n, stripe done, NULL, KM SLEEP);

fragment++;

/* submit bp 1 ... bp n to device */

xxstrategy(bp_x);

return (0);

static uint t
xxintr(caddr t arg)

{
-
* get bp of completed subrequest. biodone(9F) will
* call stripe_done()
*/
biodone(bp);
return (0);
}
static int
stripe done(struct buf *bp)
{
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EXAMPLE 1 Using bioclone() for Disk Striping (Continued)

freerbuf(bp);
fragment--;
if (fragment == 0) {
/* get bp orig */
biodone(bp orig);
}

return (0);
}
SeeAlso biodone(9F), bp_mapin(9F), freerbuf(9F), getrbuf(9F), buf(9S)

Writing Device Drivers
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biodone(9F)

Name biodone - release buffer after buffer I/O transfer and notify blocked threads

Synopsis #include <sys/types.h>
#include <sys/buf.h>

void biodone(struct buf *bp);

Interface Level Architecture independent level 1 (DDI/DKI).

Parameters bp Pointer to a buf(9S) structure.

Description The biodone() function notifies blocked processes waiting for the I/O to complete, sets the
B_DONE flag in the b_flags field of the buf(9S) structure, and releases the buffer if the I/O is
asynchronous. biodone() is called by either the driver interrupt or strategy(9E) routines
when a buffer I/O request is complete.

The biodone() function provides the capability to call a completion routine if bp describes a
kernel buffer. The address of the routine is specified in the b_iodone field of the buf(9S)
structure. If such a routine is specified, biodone () calls it and returns without performing any
other actions. Otherwise, it performs the steps above.

Context The biodone() function can be called from user, interrupt, or kernel context.

Examples Generally, the first validation test performed by any block device strategy(9E) routine is a
check for an end-of-file (EOF) condition. The strategy(9E) routine is responsible for
determining an EOF condition when the device is accessed directly. If a read(2) request is
made for one block beyond the limits of the device (line 10), it will report an EOF condition.
Otherwise, if the request is outside the limits of the device, the routine will report an error
condition. In either case, report the I/O operation as complete (line 27).

1  #define RAMDNBLK 1000 /* Number of blocks in RAM disk */
2  #define RAMDBSIZ 512 /* Number of bytes per block */

3 char ramdblks[RAMDNBLK][RAMDBSIZ]; /* Array containing RAM disk */
4

5 static int

6 ramdstrategy(struct buf *bp)

7 A

8 daddr t blkno = bp->b blkno; /* get block number */

9
10 if ((blkno < @) || (blkno >= RAMDNBLK)) {
11 /*
12 * If requested block is outside RAM disk
13 * limits, test for EOF which could result
14 * from a direct (physio) request.
15 */
16 if ((blkno == RAMDNBLK) && (bp->b flags & B READ)) {
17 /*
18 * If read is for block beyond RAM disk
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See Also

Warnings

Notes

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

* limits, mark EOF condition.
*/
bp->b resid = bp->b bcount; /* compute return value */

} else { /* I/0 attempt is beyond */

bp->b _error = ENXIO; /* limits of RAM disk */
bp->b flags |= B_ERROR; /* return error */

}

biodone(bp); /* mark I/0 complete (B DONE) */
/*

* Wake any processes awaiting this I/0
* or release buffer for asynchronous
* (B_ASYNC) request.
*/
return (0);

read(2), strategy(9E), biowait(9F),ddi_add_intr(9F), delay(9F), timeout(9F),
untimeout(9F), buf(9S)

Writing Device Drivers

After calling biodone (), bp is no longer available to be referred to by the driver. If the driver
makes any reference to bp after calling biodone (), a panic may result.

Drivers that use the b_iodone field of the buf(9S) structure to specify a substitute completion
routine should save the value of b_iodone before changing it, and then restore the old value
before calling biodone () to release the buffer.
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bioerror(9F)

Name

Synopsis

Interface Level

Parameters

Description

Context

See Also

104

bioerror — indicate error in buffer header

#include <sys/types.h>
#include <sys/buf.h>
#include <sys/ddi.h>

void bioerror(struct buf *bp, int error);

Solaris DDI specific (Solaris DDI)
bp Pointer to the buf(9S) structure describing the transfer.

error Error number to be set, or zero to clear an error indication.

If error is non-zero, bioerror() indicates an error has occured in the buf(9S) structure. A
subsequent call to geterror(9F) will return error.

If error is 0, the error indication is cleared and a subsequent call to geterror(9F) will return 0.
bioerror() canbe called from any context.

strategy(9E), geterror(9F), getrbuf(9F), buf(9S)
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Name

Synopsis

Interface Level

Parameters

Description

Context

Examples

See Also

biofini — uninitialize a buffer structure
#include <sys/ddi.h>
#include <sys/sunddi.h>

void biofini(struct buf *bp);

Solaris DDI specific (Solaris DDI).

bp  Pointer to the buffer header structure.

The biofini() function uninitializes a buf(9S) structure. If a buffer structure has been
allocated and initialized using kmem_alloc(9F) and bioinit(9F) it needs to be uninitialized
using biofini() before calling kmem_free(9F). It is not necessary to call biofini() before
freeing a buffer structure using freerbuf(9F) because freerbuf () will call biofini()
directly.

The biofini() function can be called from any context.

EXAMPLE1 Usingbiofini()

struct buf *bp = kmem alloc(biosize(), KM SLEEP);
bioinit(bp);

/* use buffer */

biofini(bp);

kmem free(bp, biosize());

bioinit(9F), bioreset(9F), biosize(9F), freerbuf(9F), kmem alloc(9F), kmem free(9F),
buf(9S)

Writing Device Drivers
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106

Name

Synopsis

Interface Level

Parameters

Description

Context

Examples

See Also

bioinit — initialize a buffer structure

#include <sys/ddi.h>
#include <sys/sunddi.h>

void bioinit(struct buf *bp);

Solaris DDI specific (Solaris DDI).

bp  Pointer to the buffer header structure.

The bioinit () function initializes a buf(9S) structure. A buffer structure contains state
information which has to be initialized if the memory for the buffer was allocated using
kmem_alloc(9F). This is not necessary for a buffer allocated using getrbuf(9F) because
getrbuf() will call bioinit () directly.

The bioinit() function can be called from any context.

EXAMPLE1 Usingbioinit()

struct buf *bp = kmem alloc(biosize(), KM SLEEP);
bioinit(bp);
/* use buffer */

biofini(9F), bioreset(9F), biosize(9F), getrbuf(9F), kmem alloc(9F), buf(9S)

Writing Device Drivers
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Name

Synopsis

Interface Level

Parameters

Description

Return Values

Context

See Also

biomodified - check if a buffer is modified
#include <sys/ddi.h>
#include <sys/sunddi.h>

int biomodified(struct buf *bp);

Solaris DDI specific (Solaris DDI).

bp  Pointer to the buffer header structure.

The biomodified() function returns status to indicate if the memory associated with a
buf(9S) structure is modified. The biomodified () function may only be supported for some
types of buf structures (like a paged-1/O request). If called on an unsupported buf structure,
—lisreturned. The biomodified () function will check the memory pages associated with a
buffer and determine whether the Virtual Memory system's modification bit is set. If at least
one of these pages is modified, the buffer is indicated as modified. A filesystem will mark the
pages unmodified when it writes the pages to the backing store. The biomodified() function
can be used to detect any modifications to the memory pages while I/O is in progress.

A device driver can use biomodified() for disk mirroring. An application is allowed to mmap
a file which can reside on a disk which is mirrored by multiple submirrors. If the file system
writes the file to the backing store, it is written to all submirrors in parallel. It must be ensured
that the copies on all submirrors are identical. The biomodified() function can be used in the
device driver to detect any modifications to the buffer by the user program during the time the
buffer is written to multiple submirrors.

The biomodified() function returns the following values:
1 Buffer is modified.
0 Buffer is not modified.

-1 Unknown whether buffer is modifiedt.
biomodified() can be called from any context.
bioaligned(9F), bp_mapin(9F), buf(9S)

Writing Device Drivers
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Name

Synopsis

Interface Level

Parameters

Description

Context

See Also

Notes

108

bioreset — reuse a private buffer header after I/O is complete

#include <sys/buf.h>
#include <sys/ddi.h>

void bioreset(struct buf *bp);

Solaris DDI specific (Solaris DDI)

bp Pointer to the buf(9S) structure.

bioreset () is used by drivers that allocate private buffers with getrbuf(9F) or
kmem_alloc(9F) and want to reuse them in multiple transfers before freeing them with
freerbuf(9F) or kmem free(9F).bioreset () resets the buffer header to the state it had when
initially allocated by getrbuf () or initialized by bioinit(9F).

bioreset() can be called from any context.

strategy(9E), bioinit(9F), biofini(9F), freerbuf(9F), getrbuf(9F), kmem_ alloc(9F),
kmem_free(9F), buf(9S)

bp must not describe a transfer in progress.
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Name

Synopsis

Interface Level

Description

Context

See Also

biosize — returns size of a buffer structure

#include <sys/ddi.h>
#include <sys/sunddi.h>

size_t biosize(void)
Solaris DDI specific (Solaris DDI).

The biosize() function returns the size in bytes of the buf(9S) structure. The biosize()
function is used by drivers in combination with kmem_alloc(9F) and bioinit(9F) to allocate
buffer structures embedded in other data structures.

The biosize() function can be called from any context.
biofini(9F), bioinit(9F), getrbuf(9F), kmem alloc(9F), buf(9S)

Writing De