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About This Book

This book provides system programmers with complete detailed information about kernel services, device
driver operations, and file system operations for the AIX operating system. Kernel services, device driver
operations, and file system operations are listed alphabetically by topic. This book is intended for system
programmers wishing to extend the kernel, and to use the book effectively, you should be familiar with
operating system concepts and kernel programming. This book is also available on the documentation CD
that is shipped with the operating system.

This book is part of the six-volume technical reference set, AIX Version 6.1 Technical Reference, that
provides information on system calls, kernel extension calls, and subroutines in the following volumes:

* AIX Version 6.1 Technical Reference: Base Operating System and Extensions Volume 1 and AIX
Version 6.1 Technical Reference: Base Operating System and Extensions Volume 2 provide information
on system calls, subroutines, functions, macros, and statements associated with base operating system
runtime services.

* AIX Version 6.1 Technical Reference: Communications Volume 1 and AIX Version 6.1 Technical
Reference: Communications Volume 2 provide information on entry points, functions, system calls,
subroutines, and operations related to communications services.

» AIX Version 6.1 Technical Reference: Kernel and Subsystems Volume 1 and AIX Version 6.1 Technical
Reference: Kernel and Subsystems Volume 2 provide information about kernel services, device driver
operations, file system operations, subroutines, the configuration subsystem, the communications
subsystem, the low function terminal (LFT) subsystem, the logical volume subsystem, the M-audio
capture and playback adapter subsystem, the printer subsystem, the SCSI subsystem, and the serial
DASD subsystem.

Highlighting

The following highlighting conventions are used in this book:

Bold Identifies commands, subroutines, keywords, files,
structures, directories, and other items whose names are

predefined by the system. Also identifies graphical objects
such as buttons, labels, and icons that the user selects.

Italics Identifies parameters whose actual names or values are to
be supplied by the user.
Monospace Identifies examples of specific data values, examples of

text similar to what you might see displayed, examples of
portions of program code similar to what you might write
as a programmer, messages from the system, or
information you should actually type.

Case-Sensitivity in AIX

Everything in the AIX operating system is case-sensitive, which means that it distinguishes between
uppercase and lowercase letters. For example, you can use the Is command to list files. If you type LS, the
system responds that the command is "not found.” Likewise, FILEA, FiLea, and filea are three distinct file
names, even if they reside in the same directory. To avoid causing undesirable actions to be performed,
always ensure that you use the correct case.

ISO 9000

ISO 9000 registered quality systems were used in the development and manufacturing of this product.
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32-Bit and 64-Bit Support for the Single UNIX Specification

Beginning with Version 5.2, the operating system is designed to support The Open Group’s Single UNIX
Specification Version 3 (UNIX 03) for portability of UNIX-based operating systems. Many new interfaces,
and some current ones, have been added or enhanced to meet this specification, making Version 5.2 even
more open and portable for applications, while remaining compatible with previous releases of AlX.

To determine the proper way to develop a UNIX 03-portable application, you may need to refer to The
Open Group’s UNIX 03 specification, which can be accessed online or downloaded from
http://www.unix.org/ .

Related Publications

The following books contain information about or related to application programming interfaces:
* |AIX Version 6.1 General Programming Concepts: Writing and Debugging Programs|

» |AIX Version 6.1 Communications Programming Concepts
« |AIX Version 6.1 Kernel Extensions and Device Support Programming Conceptd
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Chapter 1. Kernel Services

__pag_getid System Call

Purpose
Invokes the kcred_getpagid kernel service and returns the PAG identifier for that PAG name.

Syntax
int __pag_getid

char *name;

Description

Given a PAG type name, the __pag_getid invokes the kcred_getpagid kernel service and returns the
PAG identifier for that PAG name.

Parameters

name A char * value which references a NULL-terminated string of not more than
PAG_NAME_LENGTH_MAX characters.

Return Values

If successful, a value greater than or equal to 0 is returned and represents the PAG type. This value may
be used in subsequent calls to other PAG system calls that require a fype parameter on input. If
unsuccessful, -1 is returned and the errno global variable is set to a value reflecting the cause of the error.

Error Codes

ENOENT The name parameter doesn’t refer to an existing PAG type.
ENAMETOOLONG The name parameter refers to a string that is longer than PAG_NAME_LENGTH_MAX.

Related Information

“__pag_getname System Call,|[*__pag_getvalue System Call’ on page 2[°__pag_setname System Call’|
on page 3,[“__pag_setvalue System Call”’ on page 3,[|“kcred_getpagid Kernel Service” on page 244,
“kcred_getpagname Kernel Service” on page 246 and [‘kcred_setpagname Kernel Service” on page 250

__pag_getname System Call

Purpose
Retrieves the name of a PAG type.

Syntax
int __pag_getname ,

int type;
char *buf;
int size;

Description

The __pag_getname system call retrieves the name of a PAG type given its integer value by invoking the
kcred_getpagname kernel service with the given parameters.

© Copyright IBM Corp. 1997, 2009 1



Parameters

type A numerical PAG identifier.
buf A char * value that points to an array at least PAG_NAME_LENGTH_MAX+1 bytes in length.
size An int value that gives the size of buf in bytes.

Return Values

If successful, 0 is returned and the buf parameter contains the PAG name associated with the type
parameter. If unsuccessful, -1 is returned and the errno global variable is set to a value reflecting the
cause of the error.

Error Codes

EINVAL The value of the type parameter is less than 0 or greater than the maximum PAG identifier.

ENOENT There is no PAG associated with the type parameter.

ENOSPC The value of the size parameter is insuffient to hold the PAG name and its terminating NULL
character.

Related Information

“__pag_getid System Call” on page 1,[ _pag_getvalue System Call,’|| _pag_setname System Call’ on|
page 3| pag_setvalue System Call” on page 3,[['kcred_getpagid Kernel Service” on page 244
“kcred_getpagname Kernel Service” on page 246 and ['kcred_setpagname Kernel Service” on page 250

__pag_getvalue System Call

Purpose

Invokes the kcred_getpag kernel service and returns the PAG value.
Syntax

int __pag_getvalue

int type;

Description

Given a PAG type, the __pag_getvalue system call invokes the kcred_getpag kernel service and returns
the PAG value for the value of the fype parameter.

Parameters

type An int value indicating the desired PAG.

Return Values

If successful, the value of the PAG (or 0 when there is no value for that PAG type) is returned. If
unsuccessful, -1 is returned and the errno global variable is set to a value reflecting the cause of the error.

Error Codes

EINVAL The type parameter is less than 0 or greater than the maximum PAG type value.
ENOENT The type parameter doesn’t reference and existing PAG type.
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Note: It is not an error for a defined PAG to not have a value in the current process’ credentials.

Related Information

“_pag_getid System Call”’ on page 1] _pag_getname System Call’ on page 1,[°__pag_setname System|
Call,][*__pag_setvalue System Call,]['kcred_getpagid Kernel Service” on page 244 [|‘kcred_getpagname]
Kernel Service” on page 246 and|‘kcred_setpagname Kernel Service” on page 250

__pag_setname System Call

Purpose
Invokes the kcred_setpagname kernel service and returns the PAG type identifier.

Syntax
int __pag_setname ,

char *name;
int flags;

Description

The __pag_setname system call invokes the kcred_setpagname kernel service to register the name of a
PAG and returns the PAG type identifier. The value of the func parameter to kcred_setpagname will be
NULL. The other parameters to this system call are the same as with the underlying kernel service. This
system call requires the SYS_CONFIG privilege.

Parameters
name A char * value giving the symbolic name of the requested PAG.
flags Either PAG_UNIQUEVALUE or PAG_MULTIVALUED 1 .

Return Values

A return value greater than or equal to 0 is the PAG type associated with the name parameter. This value
may be used with other PAG-related system calls which require a numerical PAG identifier. If
unsuccessful, -1 is returned and the errno global variable is set to indicate the cause of the error.

Error Codes

ENOSPC The PAG name table is full.

EEXIST The named PAG type already exists in the table, and the flags and func parameters do not match
their previous values.

EPERM The calling process does not have the SYS_CONFIG privilege.

Related Information

“ pag_getid System Call’ on page 1J]“_paq_c etname System Call” on page 1]] pag_getvalue System|
Call’ on page 2J]“_pag_setvalue System Call,]|"kcred_getpagid Kernel Service” on page 244 |
“kcred_getpagname Kernel Service” on page 246 and [‘kcred_setpagname Kernel Service” on page 250.|

__pag_setvalue System Call

Purpose
Invokes the kcred_setpag kernel service and sets the value of PAG type to pag.
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Syntax
int _ pag_setvalue

int type;
int pag;

Description

Given a PAG type and value, the __pag_setvalue system call invokes the kcred_setpag kernel service
and sets the value of PAG type to pag. This system call requires the SET_PROC_DAC privilege.

Parameters
type An int value indicating the desired PAG.
pag An int value containing the new PAG value.

Return Values

If successful, 0 is returned. If unsuccessful, -1 is returned and the errno global variable is set to a value
reflecting the cause of the error.

Error Codes

ENOENT The type parameter doesn’t reference an existing PAG type.
EINVAL The value of pag is -1.
EPERM The calling process lacks the appropriate privilege.

Related Information

“__pag_getid System Call” on page 1J]“_pag_getname System Call” on page 1, _pag_getvalue System|
Call” on page 2, _pag_setname System Call” on page 3[‘kcred_getpagid Kernel Service” on page 244,
“kcred_getpagname Kernel Service” on page 246 and ['kcred_setpagname Kernel Service” on page 250

acct add_LL or acct_zero LL Kernel Service

Purpose
Increments counters for advanced accounting.

Syntax
unsigned Tong long acct_add_LL

unsigned long long *ptr;
unsigned int incr;

unsigned long long acct_zero_LL(ptr)
unsigned long long *ptr;

Parameters
ptr Address of statistic to be incremented.
incr Increment to be applied.
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Description

These kernel services are special atomic increment and clear services that are designed to allow
machine-independent updating of unsigned long long values. The increment service only performs an
increment if advanced accounting is enabled.

The acct_add_LL kernel service adds the value associated with the incr parameter to the 64-bit counter at
the address designated by the ptr parameter. The acct_zero_LL kernel service atomically zeroes the
64-bit counter.

Both routines return the previous value of the 64-bit counter. This way, the acct_zero_LL kernel service
can be used to atomically get the most recent value and set the counter to NULL. Because only delta
statistics are reported each interval, this capability is required by interval accounting when the accounting
record is being built for a report.

Execution Environment
These kernel services can be called from either the finterrupt environment| or the jprocess environment|

Return Values
These subroutines return the previous value of the location designated by the ptr parameter.

Related Information
“acct_interval_register or acct_interval_unregister Kernel Service” on page 7,J|“acct_put Kernel Service” on

page 8|

acct_get_projid Kernel Service

Purpose
Gets the project identifier for the current process.

Syntax

projid_t acct_get_projid(void)

Description
The acct_get_projid kernel service returns the project identifier for the current process.

Execution Environment
The acct_get_projid kernel service can be called from the [process environment|only.

Return Values
The acct_get_projid kernel service returns the current project identifier.

Related Information
[acct_put Kernel Service” on page 8|

acct_get_usage Kernel Service

Purpose
Allows kernel extensions to measure the resource utilization of transactions.
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Syntax

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

unsigned Tong Tong acct_get_usage (usage)
struct tusage *usage;

Parameters

usage Resource utilization structure.

Description

This routine is used to measure the resource utilization of a client transaction, so that the cost of the
transaction can be included within the accounting record that identifies the client transaction. This
accounting record is then used for chargeback purposes.

The acct_get_usage kernel service is designed to be called twice: once at the start of a transaction and a
second time at the end of a transaction. Each time that the routine is called, it returns the resource
utilization for the calling thread from creation using the usage parameter. Therefore, this routine can be
called multiple times to determine the resource utilization of a code fragment by subtracting start and end
values.

The following macros are provided for manipulating the usage parameter:

TUSAGE_ZERO(TU)
Initializes the tusage structure

TUSAGE_ADD(TU1, TU2)
Adds tusage structures (T1 =T1 + T2)

TUSAGE_SUB(TU1, TU2)
Subtracts tusage structures (T1 =T1 - T2)

The usage parameter provides thread-specific information, so the caller must ensure that this routine is
called from the same thread context when measuring the utilization of a transaction. The return value
identifies the calling thread context.

The acct_get_usage kernel service returns a token that identifies the calling context. This token can be
logically compared with other tokens returned by this routine to ensure that start and stop invocations were
made from the same thread. The scope of the token depends on the context of the calling program. If this
routine is called under a pthread, then it returns a token representing the currently executing pthread.
Otherwise, the acct_get_usage kernel service returns a token representing the currently executing kernel
thread. In the former case, the token has process-wide scope; in the latter case, the token has
system-wide scope.

Execution Environment
The acct_get_usage kernel service can only be called from the |process environment].

Return Values

Upon successful completion, the acct_get_usage kernel service returns a token that identifies the calling
thread context.
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Related Information

“acct_add_LL or acct_zero_LL Kernel Service” on page 4,|[‘acct_get_projid Kernel Service” on page 5
“acct_interval_register or acct_interval_unregister Kernel Service,|[“acct_put Kernel Service” on page §

acct_interval_register or acct_interval_unregister Kernel Service

Purpose
Registers or unregisters an advanced accounting handler.

Syntax

#include <sys/aacct.h>

int acct_interva'l_registerdtridL lemds), thandien], , [reg token|, [reg namel)
int trid;

int cmds;

int (*handler) (int trid, int cmds, void *arg);

void *arg;

unsigned long *reg token;

char *reg_name;

int acct_interval_unregister(reg_token)
unsigned long reg_token;

Parameters

trid Transaction identifier

cmds Invocations supported by the advanced accounting handler

handler Function descriptor for the handler

arg Identifies the instance of the kernel extension

reg_token Token that is returned to caller naming the instance of the registration
reg_name Identifies the transaction using a string

Description

The acct_interval_register kernel service registers accounting records that are produced by the kernel
extension with the advanced accounting subsystem. These accounting records are named through
accounting transaction identifiers, which are provided by the caller. Transaction identifiers are persistent in
nature, because they are used by report and analysis utilities to interpret transaction-specific accounting
data. The transaction identifier is implicitly mapped to a template.

Transaction identifiers (and associated templates) used by AIX are defined in the sys/aacct.h file.
Identifiers in the range of 0 — 127 are reserved for AIX. Vendors can choose any value in the range 128 —
256 for their accounting records. If two vendors choose the same value, report and analysis programs
must reference other fields in the accounting record header to uniquely identify the source of the
transaction; that way, they can apply the appropriate template. The subproject field (which specifies the
command name of the logger) and /length field can be used to identify the source of the transaction.
Collisions are very unlikely to occur. The transaction identifier and the transaction name, which is provided
by the reg_name field, are presented to the system administrator. Vendors should choose representative
names for their transactions. The maximum length of a transaction name is 15 bytes.

Administrators can enable and disable transactions, and thereby drive callouts to the kernel extension. A
function descriptor for the advanced accounting handler is provided through the handler parameter. The
interface of this handler is:

int handler(int trid, int cmd, void *arg);
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The trid parameter is the transaction being acted on. The cmd parameter describes the action. The arg
parameter is a value that was specified at registration for this particular instance of the handler. The arg
parameter is specific to the kernel extension.

The following cmd values are supported:

ACCT_CMD_ENABLE The transaction is being enabled; start collecting.
ACCT_CMD_DISABLE The transaction is being disabled; stop collecting.
ACCT_CMD_INTERVAL The system interval has expired; provide accounting data.
ACCT_CMD_FSWITCH The active accounting file has changed; provide meta data.

The handler is invoked in the process environment from a dedicated kernel-only thread that is part of the
advanced accounting subsystem. The kernel extension registers for the callouts that should be made by
logically ORing cmd values. The cmds parameter to the acct_interval_register kernel service is provided
for this purpose.

When a transaction is enabled, the kernel extension should allocate accounting structures and start
collecting statistics. When a transaction is disabled, the kernel extension should quit collecting statistics
and free accounting structures. If a transaction is not enabled, the kernel subsystem should not collect
statistics for the transaction. The kernel extension relies on the callout mechanism to provide notification
when a transaction is enabled. This way, accounting records that are not required for the report are not
collected and the accounting overhead is minimized.

If the kernel extension registers for interval accounting, the extension is called when the system interval
expires. The handler should record its data using the acct_put kernel service and should reset its
counters so that only delta statistics are produced in the next interval. The acct_zero_LL and
acct_add_LL kernel services are provided so that statistics can be reported and zeroed atomically. When
the system interval is disabled, the system automatically generates an interval callout to collect the last
round of statistics.

The file switch callout is provided, so that subsystems can record accounting data in each accounting file.
Most subsystems are not expected to use this option.

Execution Environment
The acct_interval_register kernel service can be called from the [process environmentf only.

The acct_interval_unregister kernel service can be called from either the finterrupt environment or the
[orocess environmentl

Return Values
Upon successful completion, 0 is returned. If unsuccessful, errno is set to a value that explains the error.

Related Information
[acct_add_LL or acct_zero_LL Kernel Service” on page 4,|[‘acct_put Kernel Service’|

acct_put Kernel Service

Purpose
Writes an accounting record.
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Syntax

#include <sys/aacct.h>

void acct_put(trid], |flags), [projid], lusagel, [trdatd, [tr len));
int trid;

int flags;

projid_t projid;

struct tusage *usage;

void *trdata;

int tr_len;

Parameters

trid Transaction identifier.

flags Flags associated with the transaction or the production of the transaction. The following value is
defined:

ACCT_PUT_DIRECT
Overrides aggregate transaction
projid Project identifier, associated with the transaction, that identifies the billable entity. The following
values are defined:

PROJID_SYSTEM
This identifier is typically associated with system overhead and is often used for shared
devices, such as disks and network adapters.

PROJID_UNKNOWN
This identifier is used when the billable entity is unknown to the caller. In this case, the
system calculates the project identifier using the project assignment policy specified by the
system administrator.

project identifier
If the project identifier is known, it should be specified.

usage Identifies the resource usage values associated with the transaction.
trdata Transaction-specific information.

tr_len Size of the transaction-specific data in bytes.

Description

The acct_put kernel service provides accounting data to the advanced accounting subsystem. This
service builds the accounting record header from its parameters and values associated with the calling
context. The transaction-specific data specified by the caller is copied after the header. This data is
internally buffered so that it can be written efficiently to the accounting data file some time later.

The trid parameter identifies the type of transaction that is being provided and implicitly identifies the
format of the transaction-specific data. This identifier is included within the accounting header and is used
by report and analysis commands to infer the right template that can interpret transaction-specific data.
Vendors are encouraged to document their transaction identifiers and record templates so that report and
analysis tools can be produced to interpret this data.

Accounting transaction identifiers are defined in the following range:

0-127 AIX accounting transaction identifiers
128-255 Vendor accounting transaction identifiers

The ACCT_PUT_DIRECT flag is provided as an override to the aggregation of accounting records, which
is an optional feature of the advanced accounting subsystem. By default, the system does not aggregate
accounting data. Aggregation is designed to reduce the volume of data that is written to the accounting
file. It is transparent to applications and middleware. When aggregation is enabled, the system throws out
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the transaction-specific data and produces statistics about the occurrence of the transaction and the
aggregate resource utilization. The data is produced along project boundaries, so the ability to perform
chargeback is not lost, although the data that is produced is different. Statistical information about the
transaction is captured in the accounting file in lieu of the transaction.

Because aggregation might not be desirable in some cases, the ACCT_PUT_DIRECT flag is provided to
override this feature. For example, because the significance of a transaction that describes the shared use
of a disk is bound up in the transaction-specific data, the transaction cannot be effectively aggregated. The
significance of the transaction is thrown out in the course of aggregation. In effect, the statistic has already
been aggregated by the producer, so it should be written directly to the file instead of being aggregated
again by the accounting subsystem.

The usage values pointed to by the usage parameter is calculated using the acct_get_usage kernel
service. The usage parameter is optional. A value of NULL can be specified to signify no usage
information. Aggregation uses this field to accumulate resource utilization. If this information is calculated
for the transaction, it should be passed as a parameter to this routine, instead of just including it within the
transaction-specific data section. The advanced accounting subsystem does not know the format of this
section and cannot aggregate it. In such a case, this section would be thrown out when aggregation is
enabled.

The trdata parameter contains the address of a buffer containing transaction-specific data, and the tr_len
parameter identifies the number of bytes in this buffer that should be copied to the accounting file. A
maximum of 16 KB of data can be written.

Execution Environment

The acct_put kernel service can be started from either the process or interrupt environment. However,
aggregation of the transaction is only supported when the acct_put service is started from the
henvironment

Return Values
The acct_put kernel service does not return a value.

Related Information
The [acctctl Command|]

“acct_add_LL or acct_zero_LL Kernel Service” on page 4,|[‘acct_get_projid Kernel Service” on page 5,
“acct_get_usage Kernel Service” on page 5][‘acct_interval_register or acct_interval_unregister Kernell
Service” on page 7|

add_domain_af Kernel Service

Purpose
Adds an address family to the Address Family domain switch table.

Syntax

#include <sys/types.h>
#include <sys/errno.h>
#include <sys/domain.h>
int add_domain_af (
struct domain *domain;
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Parameter

domain Specifies the domain of the address family.

Description

The add_domain_af kernel service adds an address family domain to the Address Family domain switch
table.

Execution Environment
The add_domain_af kernel service can be called from either the [process| or finterrupt environment.

Return Values

0 Indicates that the address family was successfully added.

EEXIST Indicates that the address family was already added.

EINVAL Indicates that the address family number to be added is out of range.
Example

To add an address family to the Address Family domain switch table, invoke the add_domain_af kernel
service as follows:

add_domain_af(&inetdomain);

In this example, the family to be added is inetdomain.

Related Information
The [del_domain_af| kernel service.

[Network Kernel Services|in AIX Version 6.1 Kernel Extensions and Device Support Programming
Concepits.

add_input_type Kernel Service

Purpose
Adds a new input type to the Network Input table.

Syntax

#include <sys/types.h>
#include <sys/errno.h>
#include <net/if.h>

#include <net/netisr.h>

int add_input_type (type, service_level, isr, ifq, af)
u_short |t

u_short [service_level,

int (*[is} 05

struct if%eue * ;

u_short
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Parameters
type

service_level

isr
ifq

af

Description

Specifies which type of protocol a packet contains. A value of X FFFF’ indicates that this
input type is a wildcard type and matches all input packets.

Determines the processing level at which the protocol input handler is called. If the
service_level parameter is set to NET_OFF_LEVEL, the input handler specified by the isr
parameter is called directly. Setting the service_level parameter to NET_KPROC schedules
a network dispatcher. This dispatcher calls the subroutine identified by the isr parameter.
Identifies the routine that serves as the input handler for an input packet type.

Specifies an input queue for holding input buffers. If this parameter has a non-null value, an
input buffer (mbuf) is enqueued. The ifq parameter must be specified if the processing level
specified by the service_level parameter is NET_KPROC. Specifying null for this parameter
generates a call to the input handler specified by the isr parameter, as in the following:
Specifies the address family of the calling protocol. The af parameter must be specified if
the ifq parameter is not a null character. This parameter must be greater than or equal to 0
and less than NETISR_MAX. Refer to netisr.h for the range of values of af that are already
in use. Also, other kernel extensions that are not AIX and that use network ISRs currently
running on the system can make use of additional values not mentioned in netisr.h.

(*isr) (CommonPortion,Buffer);

In this example, CommonPortion points to the network common portion (the arpcom
structure) of a network interface and Buffer is a pointer to a buffer (mbuf) containing an
input packet.

To enable the reception of packets, an address family calls the add_input_type kernel service to register
a packet type in the Network Input table. Multiple packet types require multiple calls toA/X Version 6.1
Kernel Extensions and Device Support Programming Concepts the add_input_type kernel service.

Execution Environment
The add_input_type kernel service can be called from either the [process| or [interrupt| environment.

Return Values

0 Indicates that the type was successfully added.

EEXIST Indicates that the type was previously added to the Network Input table.
ENOSPC Indicates that no free slots are left in the table.

EINVAL Indicates that an error occurred in the input parameters.
Examples

1. To register an Internet packet type (TYPE_IP), invoke the add_input_type service as follows:
add_input_type(TYPE_IP, NET_KPROC, ipintr, &ipintrg, AF_INET);

This packet is processed through the network kproc. The input handler is ipintr. The input queue is

ipintrg.

2. To specify the input handler for ARP packets, invoke the add_input_type service as follows:
add_input_type(TYPE_ARP, NE