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Chapter 1. Management of Cards and
Devices

Card Management




Management of Cards and Devices

Name

snd_device initialize — Initialize struct device for sound devices
Synopsis
void snd_device_initialize (struct device * dev, struct snd _card * card);

Arguments

dev devicetoinitialize

card cardto assign, optional




Management of Cards and Devices

Name

snd_card_new — create and initialize a soundcard structure
Synopsis

int snd_card _new (struct device * parent, int idx, const char * xid,
struct nodule * nodule, int extra_size, struct snd _card ** card_ret);

Arguments
par ent the parent device object
i dx card index (address) [0 ... (SNDRV_CARDS-1)]
xid card identification (ASCI| string)
nmodul e top level module for locking

extra_si ze alocatethis extrasize after the main soundcard structure
card_ret the pointer to store the created card instance
Description

Creates and initializes a soundcard structure.

The function allocates snd_card instance via kzalloc with the given space for the driver to use freely. The
allocated struct is stored in the given card_ret pointer.

Return

Zero if successful or a negative error code.




Management of Cards and Devices

Name

snd_card_disconnect — disconnect al APIs from the file-operations (user space)
Synopsis
int snd_card_di sconnect (struct snd card * card);

Arguments

card soundcard structure
Description

Disconnects all APIsfrom the file-operations (user space).
Return

Zero, otherwise a negative error code.

Note

The current implementation replaces all active file->f_op with special dummy file operations (they do
nothing except release).




Management of Cards and Devices

Name

snd_card_free when_closed — Disconnect the card, freeit later eventually

Synopsis

int snd_card _free when cl osed (struct snd_card * card);

Arguments

card soundcard structure

Description

Unlikesnd_car d_f r ee, thisfunction doesn't try to release the card resource immediately, but tries to
disconnect at first. When the card is still in use, the function returns before freeing the resources. The card
resources will be freed when the refcount gets to zero.




Management of Cards and Devices

Name

snd_card_free — frees given soundcard structure
Synopsis
int snd _card free (struct snd _card * card);

Arguments

card soundcard structure

Description

Thisfunction releases the soundcard structure and the all assigned devicesautomatically. That is, you don't
have to release the devices by yourself.

This function waits until the all resources are properly released.

Return

Zero. Frees all associated devices and frees the control interface associated to given soundcard.




Management of Cards and Devices

Name

snd _card_set id — set card identification name

Synopsis

void snd_card_set _id (struct snd card * card, const char * nid);

Arguments
card soundcard structure

nid new identification string

Description

This function sets the card identification and checks for name collisions.




Management of Cards and Devices

Name
snd_card_add dev_attr — Append a new sysfs attribute group to card

Synopsis

int snd card add _dev_attr (struct snd card * card, const struct at-
tribute_group * group);

Arguments

card card instance

group attribute group to append




Management of Cards and Devices

Name

snd_card_register — register the soundcard
Synopsis
int snd_card register (struct snd _card * card);

Arguments

card soundcard structure

Description

This function registers all the devices assigned to the soundcard. Until calling this, the ALSA control in-
terface is blocked from the external accesses. Thus, you should call this function at the end of theinitial-
ization of the card.

Return

Zero otherwise a negative error code if the registration failed.




Management of Cards and Devices

Name

snd_component_add — add a component string
Synopsis

i nt snd_conponent _add (struct snd _card * card, const char * conponent);
Arguments

card soundcard structure

conponent the component id string

Description

This function adds the component id string to the supported list. The component can be referred from the
asalib.

Return

Zero otherwise a negative error code.
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Management of Cards and Devices

Name
snd_card file_ add — add thefile to thefilelist of the card

Synopsis

int snd_card file add (struct snd _card * card, struct file * file);
Arguments

card soundcard structure

file filepointer
Description

This function adds the file to the file linked-list of the card. This linked-list is used to keep tracking the
connection state, and to avoid the release of busy resources by hotplug.

Return

zero or anegative error code.
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Management of Cards and Devices

Name

snd _card_file_remove — remove the file from thefile list
Synopsis

int snd_card file renove (struct snd_card * card, struct file * file);
Arguments

card soundcard structure

file filepointer
Description

Thisfunction removesthefileformerly added tothecardviasnd_card_fi | e_add function. If al files

are removed and snd_card_f ree_when_cl osed was called beforehand, it processes the pending
release of resources.

Return

Zero or anegative error code.
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Management of Cards and Devices

Name

snd_power_wait — wait until the power-state is changed.
Synopsis

int snd_power wait (struct snd _card * card, unsigned int power_state);
Arguments

card soundcard structure

power _state expected power state

Description

Waits until the power-state is changed.

Return

Zero if successful, or a negative error code.

Note

the power lock must be active before call.

Device Components
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Management of Cards and Devices

Name

snd_device_new — create an AL SA device component
Synopsis

int snd_device new (struct snd _card * card, enum snd_device_type type,
void * device data, struct snd _device ops * ops);

Arguments
card the card instance
type the device type, SNDRV_DEV_XXX

devi ce_dat a thedatapointer of this device
ops the operator table
Description

Creates a new device component for the given data pointer. The device will be assigned to the card and
managed together by the card.

The data pointer plays arole as the identifier, too, so the pointer address must be unique and unchanged.

Return

Zero if successful, or anegative error code on failure.
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Management of Cards and Devices

Name

snd_device disconnect — disconnect the device
Synopsis

voi d snd_devi ce_di sconnect (struct snd_card * card, void * device_data);
Arguments

card the card instance

devi ce_dat a thedatapointer to disconnect

Description

Turnsthe deviceinto the disconnection state, invoking dev_disconnect callback, if the device was already
registered.

Usually called fromsnd_car d_di sconnect.

Return

Zero if successful, or a negative error code on failure or if the device not found.

15



Management of Cards and Devices

Name

snd_device free — release the device from the card
Synopsis

void snd_device free (struct snd _card * card, void * device_data);
Arguments

card the card instance

devi ce_dat a thedatapointer to release

Description

Removes the device from the list on the card and invokes the callbacks, dev_disconnect and dev_free,
corresponding to the state. Then release the device.
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Management of Cards and Devices

Name

snd_device _register — register the device
Synopsis

int snd_device register (struct snd card * card, void * device_data);
Arguments

card the card instance

devi ce_dat a thedatapointer to register
Description

Registers the device which was already created via snd_devi ce_new. Usualy this is caled from

snd_card_regi ster, but it can be called later if any new devices are created after invocation of
snd_card_register.

Return

Zero if successful, or anegative error code on failure or if the device not found.

Module requests and Device File Entries
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Management of Cards and Devices

Name
snd_request_card — try to load the card module
Synopsis
void snd_request _card (int card);
Arguments
card thecard number
Description
Triestoload themodule* snd-card-X" for the given card number viarequest_module. Returnsimmediately
if already loaded.
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Management of Cards and Devices

Name

snd_lookup_minor_data— get user data of aregistered device
Synopsis

void * snd_| ookup_m nor_data (unsigned int mnor, int type);
Arguments

m nor the minor number

type devicetype (SNDRV_DEVICE TYPE XXX)

Description
Checks that a minor device with the specified type is registered, and returns its user data pointer.

Thisfunction incrementsthe reference counter of the card instance if an associated instance with the given
minor number and type isfound. The caller must call snd_car d_unr ef appropriately later.

Return

The user data pointer if the specified deviceisfound. NULL otherwise.
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Management of Cards and Devices

Name
snd_register_device — Register the ALSA device file for the card

Synopsis

int snd register _device (int type, struct snd card * card, int dev,
const struct file operations * f_ops, void * private_data, struct device

* device);
Arguments
type the device type, SNDRV_DEVICE_TYPE_XXX
card the card instance
dev the device index
f_ops the file operations

private_data userpointer forf_ops->open

devi ce the device to register

Description

Registers an ALSA devicefile for the given card. The operators have to be set in reg parameter.

Return

Zero if successful, or a negative error code on failure.
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Management of Cards and Devices

Name

snd_unregister_device — unregister the device on the given card
Synopsis
i nt snd_unregister_device (struct device * dev);

Arguments

dev thedeviceinstance

Description

Unregisters the device file already registered viasnd_r egi st er _devi ce.

Return

Zero if successful, or anegative error code on failure.

Memory Management Helpers
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Management of Cards and Devices

Name
copy_to_user_fromio — copy data from mmio-space to user-space
Synopsis
int copy to user _fromo (void __user * dst, const volatile void __ionem

* src, size_t count);

Arguments
dst the destination pointer on user-space
src the source pointer on mmio

count thedatasizeto copy in bytes

Description

Copies the data from mmio-space to user-space.

Return

Zero if successful, or non-zero on failure.
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Management of Cards and Devices

Name
copy_from_user_toio — copy data from user-space to mmio-space
Synopsis
int copy fromuser toio (volatile void __iomem?* dst, const void __user

* src, size_t count);

Arguments
dst the destination pointer on mmio-space
src the source pointer on user-space

count thedatasizeto copy in bytes

Description

Copies the data from user-space to mmio-space.

Return

Zero if successful, or non-zero on failure.

23



Management of Cards and Devices

Name
snd_malloc_pages — allocate pages with the given size

Synopsis
void * snd_nall oc_pages (size_ t size, gfp_t gfp flags);
Arguments

si ze the size to allocate in bytes

gf p_fl ags theallocation conditions, GFP_XXX

Description

Allocates the physically contiguous pages with the given size.

Return

The pointer of the buffer, or NULL if no enough memory.
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Management of Cards and Devices

Name
snd_free pages— release the pages
Synopsis
void snd_free pages (void * ptr, size t size);
Arguments
ptr the buffer pointer to release
si ze theallocated buffer size
Description

Releases the buffer allocated viasnd_mal | oc_pages.
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Management of Cards and Devices

Name
snd_dma_alloc_pages — allocate the buffer area according to the given type

Synopsis

int snd_dnma_al |l oc_pages (int type, struct device * device, size_ t size,
struct snd_dma_buffer * dmab);

Arguments

type the DMA buffer type

devi ce thedevice pointer

si ze the buffer size to allocate

drmab buffer allocation record to store the alocated data
Description

Calls the memory-allocator function for the corresponding buffer type.

Return

Zero if the buffer with the given size is allocated successfully, otherwise a negative value on error.
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Management of Cards and Devices

Name
snd_dma._alloc_pages fallback — allocate the buffer area according to the given type with fallback

Synopsis

int snd _dma_all oc_pages fallback (int type, struct device * device,
size t size, struct snd _dma_buffer * dmab);

Arguments
type the DMA buffer type
devi ce thedevice pointer
si ze the buffer size to allocate

dmab buffer allocation record to store the alocated data

Description

Callsthe memory-allocator function for the corresponding buffer type. When no spaceisl|eft, thisfunction
reduces the size and tries to allocate again. The size actually allocated is stored in res_size argument.

Return

Zero if the buffer with the given size is allocated successfully, otherwise a negative value on error.
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Management of Cards and Devices

Name
snd_dma free pages — release the allocated buffer
Synopsis
void snd_dma_free_pages (struct snd_dna_buffer * dnab);
Arguments
dmab the buffer allocation record to release
Description

Releases the allocated buffer viasnd_dna_al | oc_pages.
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Chapter 2. PCM API
PCM Core
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PCM API

Name

snd_pcm_format_name — Return a name string for the given PCM format
Synopsis
const char * snd pcmformat_nane (snd pcmformat_t fornat);

Arguments

format PCM format
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PCM API

Name

snd_pcm_new_stream — create a new PCM stream
Synopsis

int snd_pcmnew stream (struct snd _pcm * pcm int stream int sub-
st ream count);

Arguments
pcm the pcm instance
st ream the stream direction, SNDRV_PCM_STREAM_XXX

substream count the number of substreams

Description

Creates a new stream for the pcm. The corresponding stream on the pcm must have been empty before
caling this, i.e. zero must be given to the argument of snd_pcm new.

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_new — create anew PCM instance
Synopsis

int snd pcmnew (struct snd _card * card, const char * id, int device,
i nt playback count, int capture_count, struct snd_pcm?** rpcn);

Arguments
card the card instance
id theid string
devi ce the device index (zero based)

pl ayback_count the number of substreams for playback

capt ure_count the number of substreams for capture

rpcm the pointer to store the new pcm instance
Description

Creates anew PCM instance.

The pcm operators have to be set afterwards to the new instanceviasnd_pcm set _ops.
Return

Zero if successful, or anegative error code on failure.
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PCM API

Name

snd_pcm_new_internal — create anew internal PCM instance
Synopsis

int snd_pcmnew internal (struct snd _card * card, const char * id, int
device, int playback count, int capture_count, struct snd pcm** rpcnj;

Arguments
card the card instance
id theid string
devi ce the device index (zero based - shared with normal PCMs)

pl ayback_count the number of substreams for playback
capt ure_count the number of substreams for capture

rpcm the pointer to store the new pcm instance

Description
Creates a new internal PCM instance with no userspace device or procfs entries. Thisis used by ASoC
Back End PCMs in order to create a PCM that will only be used internally by kernel drivers. i.e. it cannot

be opened by userspace. It provides existing ASoC components drivers with a substream and access to
any private data.

The pcm operators have to be set afterwards to the new instanceviasnd_pcm set _ops.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_notify — Add/remove the notify list

Synopsis

int snd_pcmnotify (struct snd_pcmnotify * notify, int nfree);
Arguments

noti fy PCM notify list

nfree 0=register, 1= unregister

Description

Thisaddsthe given notifier to the global list so that the callback is called for each registered PCM devices.
This exists only for PCM OSS emulation, so far.




PCM API

Name
snd_pcm_set_ops — set the PCM operators

Synopsis

void snd_pcm set _ops (struct snd_pcm* pcm int direction, const struct
snd_pcm ops * ops);

Arguments
pcm the pcm instance

di rection streamdirection, SNDRV_PCM_STREAM_ XXX
ops the operator table

Description

Sets the given PCM operators to the pcm instance.
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PCM API

Name
snd_pcm_set_sync — set the PCM syncid
Synopsis
void snd_pcm set _sync (struct snd_pcm substream * substrean);
Arguments
subst ream the pcm substream
Description

Sets the PCM sync identifier for the card.
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PCM API

Name
snd_interval_refine— refine the interval value of configurator
Synopsis
int snd_interval _refine (struct snd_interval * i, const struct snd_in-

terval * v);

Arguments
i theinterval valueto refine
v theinterval valueto refer to
Description

Refines the interval value with the reference value. The interval is changed to the range satisfying both
intervals. Theinterval status (min, max, integer, etc.) are evaluated.

Return

Positive if the value is changed, zero if it's not changed, or a negative error code.
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PCM API

Name
snd_interval_ratnum — refine the interval value

Synopsis
int snd_interval _ratnum (struct snd_interval * i, unsigned int rat-
s_count, const struct snd ratnum™* rats, unsigned int * nunp, unsigned
int * denp);

Arguments

i interval to refine

rats_count number of ratnum t

rats ratnum_t array
nunp pointer to store the resultant numerator
denp pointer to store the resultant denominator

Return

Positive if the value is changed, zero if it's not changed, or a negative error code.
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PCM API

Name
snd_interval_list — refine the interval value from the list
Synopsis
int snd interval list (struct snd_interval * i, unsigned int count,

const unsigned int * |ist, unsigned int mask);

Arguments
[ theinterval valueto refine
count the number of elementsin thelist
list thevaluelist

mask the bit-mask to evaluate

Description

Refines the interval value from the list. When mask is non-zero, only the elements corresponding to bit
1 are evaluated.

Return

Positiveif the value is changed, zero if it's not changed, or a negative error code.
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PCM API

Name
snd_interval_ranges — refine the interval value from the list of ranges
Synopsis
int snd_interval _ranges (struct snd_interval * i, unsigned int count,

const struct snd_interval * ranges, unsigned int mask);

Arguments
[ theinterval valueto refine
count the number of elementsin thelist of ranges
ranges therangeslist
mask the bit-mask to evaluate
Description

Refinestheinterval valuefrom thelist of ranges. When mask isnon-zero, only the elements corresponding
to bit 1 are evaluated.

Return

Positiveif the value is changed, zero if it's not changed, or a negative error code.
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PCM API

Name
snd_pcm_hw_rule_add — add the hw-constraint rule

Synopsis

int snd_pcmhw rule_add (struct snd_pcmruntine * runtine, unsigned int
cond, int var, snd _pcmhwrule func_t func, void * private, int dep,

)
Arguments

runti me thepcm runtimeinstance

cond condition bits
var the variable to evaluate
func the evaluation function

privat e theprivate data pointer passed to function
dep the dependent variables
variable arguments
Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_hw_constraint_mask64 — apply the given bitmap mask constraint

Synopsis

int snd_pcmhw constraint_nask64 (struct snd _pcmruntime * runtine,
snd_pcm hw _paramt var, u_int64 t mask);

Arguments

runti me PCM runtimeinstance

var hw_params variable to apply the mask
mask the 64bit bitmap mask
Description

Apply the constraint of the given bitmap mask to a 64-bit mask parameter.

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_hw_constraint_integer — apply an integer constraint to an interval
Synopsis

int snd pcmhw constraint_integer (struct snd_pcmruntine * runtine,
snd_pcm hw _paramt var);

Arguments
runti me PCM runtimeinstance

var hw_params variable to apply the integer constraint

Description

Apply the constraint of integer to an interval parameter.

Return

Positive if the value is changed, zero if it's not changed, or a negative error code.
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PCM API

Name

snd_pcm_hw_constraint._minmax — apply a min/max range constraint to an interval
Synopsis

int snd_pcmhw constraint_mnnax (struct snd _pcmruntime * runtine,
snd_pcm hw _paramt var, unsigned int mn, unsigned int max);

Arguments

runti me PCM runtimeinstance

var hw_params variable to apply the range
mn the minimal value
max the maximal value

Description

Apply the min/max range constraint to an interval parameter.

Return

Positiveif the value is changed, zero if it's not changed, or a negative error code.




PCM API

Name

snd_pcm_hw_constraint_list — apply alist of constraints to a parameter

Synopsis
int snd_pcmhw constraint _list (struct snd pcmruntime * runtine, un-
signed int cond, snd_pcmhw paramt var, const struct snd_pcm hw con-
straint _list * 1);

Arguments

runti me PCM runtimeinstance

cond condition bits
var hw_params variable to apply the list constraint
I list

Description

Apply thelist of constraints to an interval parameter.

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_hw_constraint_ranges — apply list of range constraints to a parameter

Synopsis
int snd_pcm hw constraint_ranges (struct snd_pcmruntine * runtinme, un-
signed int cond, snd_pcmhw paramt var, const struct snd_pcm hw con-
straint_ranges * r);

Arguments

runti me PCM runtimeinstance

cond condition bits
var hw_params variable to apply the list of range constraints
r ranges

Description

Apply thelist of range constraints to an interval parameter.

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_hw_constraint_ratnums — apply rathums constraint to a parameter

Synopsis

int snd _pcmhw constraint_ratnunms (struct snd_pcmruntine * runtine,
unsi gned int cond, snd_pcm hw paramt var, const struct snd_pcm hw con-

straint_ratnunms * r);

Arguments

runti me PCM runtimeinstance

cond condition bits
var hw_params variable to apply the ratnums constraint
r struct snd_rathums constriants

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_hw_constraint_ratdens — apply ratdens constraint to a parameter

Synopsis

int snd _pcmhw constraint_ratdens (struct snd_pcmruntine * runtine,
unsi gned int cond, snd_pcm hw paramt var, const struct snd_pcm hw con-

straint_ratdens * r);

Arguments

runti me PCM runtimeinstance

cond condition bits
var hw_params variable to apply the ratdens constraint
r struct snd_ratdens constriants

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_hw_constraint_msbits — add a hw constraint msbitsrule
Synopsis

int snd_pcm hw constraint_nsbits (struct snd_pcmruntine * runtinme, un-
signed int cond, unsigned int width, unsigned int nsbits);

Arguments
runti me PCM runtimeinstance
cond condition bits
wi dt h sample bits width

msbits  mshitswidth
Description
This constraint will set the number of most significant bits (msbits) if a sample format with the specified

width has been select. If width is set to 0 the msbits will be set for any sample format with awidth larger
than the specified msbits.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_hw_constraint_step — add a hw constraint step rule

Synopsis

int snd_pcmhw constraint_step (struct snd pcmruntime * runtine, un-
signed int cond, snd _pcmhw paramt var, unsigned |ong step);

Arguments

runti me PCM runtimeinstance

cond condition bits
var hw_params variable to apply the step constraint
step step size

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_hw_constraint_pow2 — add a hw constraint power-of-2 rule

Synopsis

int snd_pcmhw constraint_pow2 (struct snd pcmruntinme * runtine, un-
signed int cond, snd _pcmhw paramt var);

Arguments

runti me PCM runtimeinstance

cond condition bits

var hw_params variable to apply the power-of-2 constraint
Return

Zero if successful, or anegative error code on failure.
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PCM API

Name

snd_pcm_hw_rule_noresample — add aruleto allow disabling hw resampling

Synopsis

int snd_pcmhw rule_noresanple (struct snd pcmruntime * runtine, un-
signed int base rate);

Arguments
runtime PCM runtime instance

base rate therate at which the hardware does not resample

Return

Zero if successful, or anegative error code on failure.

52



PCM API

Name

snd_pcm_hw_param_value — return par ans field var value

Synopsis

int snd_pcm hw param val ue (const struct snd_pcm hw parans * parans,
snd_pcm hw paramt var, int * dir);

Arguments
par ans the hw_paramsinstance
var parameter to retrieve

dir pointer to the direction (-1,0,1) or NULL

Return

Thevauefor field var if it'sfixed in configuration space defined by par ans. -El NVAL otherwise.
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PCM API

Name

snd_pcm_hw_param_first — refine config space and return minimum value
Synopsis

int snd_pcmhw paramfirst (struct snd _pcmsubstream * pcm struct
snd_pcm hw _parans * parans, snd_pcm hw paramt var, int * dir);

Arguments
pcm PCM instance

paranms thehw_paramsinstance

var parameter to retrieve
dir pointer to the direction (-1,0,1) or NULL
Description

Inside configuration space defined by par ans remove from var all values > minimum. Reduce config-
uration space accordingly.

Return

The minimum, or a negative error code on failure.




PCM API

Name

snd_pcm_hw_param_last — refine config space and return maximum value
Synopsis

int snd _pcmhw paramlast (struct snd pcmsubstream * pcm struct
snd_pcm hw _parans * parans, snd_pcm hw paramt var, int * dir);

Arguments
pcm PCM instance

paranms thehw_paramsinstance

var parameter to retrieve
dir pointer to the direction (-1,0,1) or NULL
Description

Inside configuration space defined by par ans remove from var al values < maximum. Reduce config-
uration space accordingly.

Return

The maximum, or a negative error code on failure.
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PCM API

Name
snd_pcm_lib_ioctl — ageneric PCM ioctl callback

Synopsis

int snd_pcmlib_ioctl (struct snd_pcmsubstream * substream unsigned
int cnd, void * arg);

Arguments

subst ream the pcm substream instance

cnd ioctl command
arg ioctl argument
Description

Processes the generic ioctl commands for PCM. Can be passed as the ioctl callback for PCM ops.

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name
snd_pcm_period_elapsed — update the pcm status for the next period

Synopsis

void snd_pcm period_el apsed (struct snd_pcm substream * substrean;

Arguments

subst ream the pcm substream instance

Description

This function is called from the interrupt handler when the PCM has processed the period size. It will
update the current pointer, wake up sleepers, etc.

Even if more than one periods have elapsed since the last call, you have to cal this only once.
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PCM API

Name
snd_pcm_add_chmap_ctls — create channel-mapping control elements
Synopsis

int snd pcmadd chmap ctls (struct snd_pcm * pcm int stream const
struct snd_pcm chmap_el em* chmap, int max_channel s, unsigned | ong pri -
vate _val ue, struct snd pcmchnap ** info_ret);

Arguments
pcm the assigned PCM instance
stream stream direction
chmap channel map elements (for query)

max_channel s  the max number of channels for the stream

privat e _val ue thevaluepassed to each kcontrol's private value field

i nfo_ret store struct snd_pcm_chmap instance if non-NULL
Description

Create channel-mapping control elements assigned to the given PCM stream(s).

Return

Zero if successful, or anegative error value.

58



PCM API

Name

snd_pcm_stream_lock — Lock the PCM stream

Synopsis

void snd_pcm stream | ock (struct snd_pcm substream * substreamn;

Arguments

substream PCM substream

Description

Thislocks the PCM stream'’s spinlock or mutex depending on the nonatomic flag of the given substream.
This also takes the global link rw lock (or rw sem), too, for avoiding the race with linked streams.
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PCM API

Name

snd_pcm_stream_unlock — Unlock the PCM stream

Synopsis

void snd_pcm stream unl ock (struct snd_pcm substream * substrean);

Arguments

substream PCM substream

Description

This unlocks the PCM stream that has been locked viasnd_pcm st r eam | ock.
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PCM API

Name
snd_pcm_stream_lock_irq — Lock the PCM stream

Synopsis

void snd_pcmstream|lock irq (struct snd_pcm substream * substream;
Arguments

substream PCM substream

Description

This locks the PCM stream like snd_pcm stream | ock and disables the local IRQ (only when
nonatomic isfalse). In nonatomic case, thisisidentical assnd_pcm st ream | ock.
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PCM API

Name
snd_pcm_stream_unlock_irq — Unlock the PCM stream
Synopsis
void snd_pcm streamunl ock_irq (struct snd_pcm substream * substream;
Arguments
substream PCM substream
Description

Thisisacounter-part of snd_pcm st ream | ock_i rq.
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PCM API

Name

snd_pcm_stream_unlock_irgrestore — Unlock the PCM stream

Synopsis

void snd_pcm streamunl ock_irqrestore (struct snd_pcm substream * sub-
stream unsigned | ong flags);

Arguments
substream PCM substream
flags irq flags
Description

Thisisacounter-part of snd_pcm stream | ock_irgsave.
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PCM API

Name
snd_pcm_stop — try to stop al running streams in the substream group

Synopsis
int snd_pcmstop (struct snd_pcm substream* substream snd pcmstate t
state);

Arguments

substream thePCM substream instance

state PCM state after stopping the stream

Description

The state of each stream is then changed to the given state unconditionally.

Return

Zero if successful, or a negative error code.




PCM API

Name

snd_pcm_stop_xrun — stop the running streams as XRUN
Synopsis

int snd_pcmstop_xrun (struct snd_pcm substream * substrean;
Arguments

substream thePCM substream instance

Description

This stops the given running substream (and all linked substreams) as XRUN. Unlike snd_pcm st op,
this function takes the substream lock by itself.

Return

Zero if successful, or anegative error code.
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PCM API

Name
snd_pcm_suspend — trigger SUSPEND to all linked streams

Synopsis

int snd_pcm suspend (struct snd_pcm substream * substream;
Arguments

substream the PCM substream
Description

After thiscall, all streams are changed to SUSPENDED state.

Return

Zero if successful (or subst r eamis NULL), or a negative error code.
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PCM API

Name
snd_pcm_suspend_all — trigger SUSPEND to all substreams in the given pcm

Synopsis

int snd_pcmsuspend_ all (struct snd_pcm?* pcn);
Arguments

pcm the PCM instance
Description

After thiscall, all streams are changed to SUSPENDED state.

Return

Zero if successful (or pcmisNULL), or a hegative error code.
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PCM API

Name
snd_pcm_lib_default_ mmap — Default PCM data mmap function

Synopsis

int snd _pcmlib default nmap (struct snd_pcm substream * substream
struct vmarea_struct * area);

Arguments

substream PCM substream

area VMA

Description
Thisisthe default mmap handler for PCM data. When mmap pcm_opsis NULL, thisfunction isinvoked
implicitly.
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PCM API

Name
snd_pcm_lib_mmap_iomem — Default PCM data mmap function for I/O mem

Synopsis

int snd_pcmlib _mmap_ionmem(struct snd_pcm substream* substream struct
vm area_struct * area);

Arguments
substream PCM substream

area VMA

Description

When your hardware uses the iomapped pages as the hardware buffer and wants to mmap it, pass this
function as mmap pcm_ops. Note that thisis supposed to work only on limited architectures.
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PCM API

Name

snd_pcm_stream_linked — Check whether the substream is linked with others

Synopsis

int snd_pcmstream|inked (struct snd_pcm substream * substream;

Arguments

substream substream to check

Description

Returnstrueif the given substream is being linked with others.
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PCM API

Name

snd_pcm_stream_lock_irgsave — Lock the PCM stream
Synopsis

snd_pcm stream | ock_irqgsave ( substream flags);
Arguments

substream PCM substream

flags irq flags

Description

Thislocksthe PCM stream likesnd_pcm st ream | ock but with thelocal IRQ (only when nonatomic
isfalse). In nonatomic case, thisisidentical assnd_pcm st ream | ock.
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PCM API

Name

snd_pcm_group_for_each entry — iterate over the linked substreams
Synopsis

snd_pcm group_for_each_entry ( s, substream;
Arguments

S the iterator

substream the substream

Description

Iterate over the al linked substreamsto the given subst r eam When subst r eamisn't linked with any
others, this gives returns subst r eamitself once.
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PCM API

Name

snd_pcm_running — Check whether the substream isin arunning state

Synopsis

int snd_pcmrunning (struct snd_pcm substream * substream;

Arguments

substream substream to check

Description
Returnstrue if the given substream isin the state RUNNING, or in the state DRAINING for playback.
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PCM API

Name
bytes to_samples— Unit conversion of the size from bytes to samples

Synopsis
ssize t bytes to _sanples (struct snd_pcmruntine * runtine, ssizet
si ze);

Arguments

runti me PCM runtimeinstance

si ze sizein bytes
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PCM API

Name

bytes to frames— Unit conversion of the size from bytes to frames
Synopsis

snd_pcmsframes t bytes to frames (struct snd _pcmruntinme * runtine,
ssize_t size);

Arguments

runti me PCM runtimeinstance

si ze sizein bytes
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PCM API

Name
samples_to_bytes— Unit conversion of the size from samples to bytes

Synopsis
ssize t sanples to bytes (struct snd_pcmruntine * runtine, ssizet
si ze);

Arguments

runti me PCM runtimeinstance

si ze sizein samples
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PCM API

Name

frames_to_bytes— Unit conversion of the size from framesto bytes
Synopsis

ssize t franmes to bytes (struct snd pcmruntinme * runtine, snd_pcms-
franes_t size);

Arguments

runti me PCM runtimeinstance

size sizein frames
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PCM API

Name
frame_aligned — Check whether the byte sizeis aligned to frames

Synopsis
int frane_aligned (struct snd _pcmruntine * runtine, ssize t bytes);

Arguments

runti me PCM runtimeinstance

byt es sizein bytes
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PCM API

Name
snd_pcm_lib_buffer_bytes— Get the buffer size of the current PCM in bytes

Synopsis
size t snd_pcmlib_buffer _bytes (struct snd _pcm substream®* substrean;

Arguments

substream PCM substream
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PCM API

Name
snd_pcm_lib_period_bytes — Get the period size of the current PCM in bytes

Synopsis
size t snd_pcmlib_period _bytes (struct snd _pcm substream®* substrean;

Arguments

substream PCM substream
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PCM API

Name
snd_pcm_playback_avail — Get the available (writable) space for playback

Synopsis

snd_pcmuframes_t snd_pcm pl ayback _avail (struct snd_pcmruntime * run-
tine);

Arguments

runti me PCM runtimeinstance

Description

Result is between O ... (boundary - 1)
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PCM API

Name
snd_pcm_capture_avail — Get the available (readable) space for capture

Synopsis

snd_pcmuframes t snd_pcm capture_avail (struct snd_pcmruntine * run-
tine);

Arguments

runti me PCM runtimeinstance

Description

Result is between O ... (boundary - 1)
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PCM API

Name
snd_pcm_playback_hw_avail — Get the queued space for playback

Synopsis
snd_pcm sframes_t snd_pcm pl ayback_hw avail (struct snd pcmruntinme *
runtine);

Arguments

runti me PCM runtimeinstance
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PCM API

Name
snd_pcm_capture_hw_avail — Get the free space for capture

Synopsis
snd_pcmsframes_t snd_pcm capture_hw avail (struct snd_pcmruntine *
runtine);

Arguments

runti me PCM runtimeinstance




PCM API

Name
snd_pcm_playback _ready — check whether the playback buffer is available

Synopsis
int snd_pcm pl ayback_ready (struct snd_pcm substream * substrean;

Arguments

subst ream the pcm substream instance

Description

Checks whether enough free space is available on the playback buffer.

Return

Non-zero if available, or zero if not.
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PCM API

Name
snd_pcm_capture_ready — check whether the capture buffer is available

Synopsis
int snd_pcmcapture_ready (struct snd_pcm substream * substream;

Arguments

subst ream the pcm substream instance

Description

Checks whether enough capture data is available on the capture buffer.

Return

Non-zero if available, or zero if not.
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PCM API

Name
snd_pcm_playback data— check whether any data exists on the playback buffer

Synopsis
int snd_pcm pl ayback _data (struct snd_pcm substream * substream;

Arguments

subst ream the pcm substream instance

Description

Checks whether any data exists on the playback buffer.

Return

Non-zero if any data exists, or zero if not. If stop_threshold is bigger or equal to boundary, then this
function returns always non-zero.
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PCM API

Name
snd_pcm_playback _empty — check whether the playback buffer is empty

Synopsis
int snd_pcm pl ayback_enmpty (struct snd_pcm substream * substrean;

Arguments

subst ream the pcm substream instance

Description

Checks whether the playback buffer is empty.

Return

Non-zero if empty, or zero if not.
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PCM API

Name
snd_pcm_capture_empty — check whether the capture buffer is empty

Synopsis
int snd_pcmcapture_enpty (struct snd_pcm substream * substream;

Arguments

subst ream the pcm substream instance

Description

Checks whether the capture buffer is empty.

Return

Non-zero if empty, or zero if not.
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PCM API

Name

snd_pcm_trigger_done — Mark the master substream

Synopsis

void snd_pcmtrigger _done (struct snd_pcm substream®* substream struct
snd_pcm substream * naster);

Arguments
subst ream the pcm substream instance

nmast er the linked master substream

Description

When multiple substreams of the same card are linked and the hardware supports the single-shot operation,
the driver callsthisintheloopinsnd_pcm group_f or _each_ent ry for marking the substream as
“done’. Then most of trigger operations are performed only to the given master substream.

Thetrigger_master mark is cleared at timestamp updates at the end of trigger operations.
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PCM API

Name

params_channels — Get the number of channels from the hw params
Synopsis
unsi gned int paranms_channels (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

params_rate — Get the sample rate from the hw params
Synopsis
unsi gned int params_rate (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

params_period_size — Get the period size (in frames) from the hw params
Synopsis
unsi gned int paranms_period_size (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

params_periods — Get the number of periods from the hw params
Synopsis
unsi gned int paranms_periods (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

params_buffer_size — Get the buffer size (in frames) from the hw params
Synopsis
unsi gned int paranms_buffer_size (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

params_buffer_bytes — Get the buffer size (in bytes) from the hw params
Synopsis
unsi gned int paranms_buffer_ bytes (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

snd_pcm_hw_constraint_single — Constrain parameter to asingle value

Synopsis

int snd_pcmhw constraint_single (struct snd pcmruntime * runting,
snd_pcm hw _paramt var, unsigned int val);

Arguments
runti me PCM runtimeinstance
var The hw_params variable to constrain
val The value to constrain to

Return

Positive if the value is changed, zero if it's not changed, or a negative error code.
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PCM API

Name

snd_pcm_format_cpu_endian — Check the PCM format is CPU-endian
Synopsis

int snd_pcmformat _cpu_endian (snd_pcmformat _t format);
Arguments

format theformat to check
Return

1if the given PCM format is CPU-endian, O if opposite, or a negative error code if endian not specified.
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PCM API

Name
snd_pcm_set_runtime_buffer — Set the PCM runtime buffer

Synopsis

void snd_pcmset _runtinme_buffer (struct snd _pcm substream* substream
struct snd_dma_buffer * bufp);

Arguments
substream PCM substream to set

buf p the buffer information, NULL to clear

Description

Copy the buffer information to runtime->dma_buffer when buf p is non-NULL. Otherwise it clears the
current buffer information.
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PCM API

Name
snd_pcm_gettime — Fill the timespec depending on the timestamp mode

Synopsis

void snd_pcmgettine (struct snd pcmruntinme * runtinme, struct tinmespec
*tv);

Arguments

runti me PCM runtimeinstance

tv timespec to fill
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PCM API

Name
snd_pcm_lib_aloc_vmalloc_buffer — allocate virtual DMA buffer

Synopsis

int snd pcmlib_alloc vmalloc buffer (struct snd_pcm substream * sub-
stream size t size);

Arguments
substream the substream to allocate the buffer to
si ze the requested buffer size, in bytes
Description

Allocates the PCM substream buffer using vimal | oc, i.e., the memory is contiguous in kernel virtual
space, but not in physical memory. Usethisif the buffer isaccessed by kernel code but not by device DMA.

Return

1if the buffer was changed, O if not changed, or a negative error code.
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PCM API

Name
snd_pcm_lib_aloc vmalloc_32_buffer — allocate 32-bit-addressable buffer

Synopsis

int snd pcmlib alloc_vmalloc 32 buffer (struct snd_pcm substream *
substream size_ t size);

Arguments
substream the substream to allocate the buffer to
si ze the requested buffer size, in bytes
Description

This function works like snd_pcm |i b_al l oc_vnal | oc_buffer, but usesvnal | oc_32, i.e,
the pages are allocated from 32-bit-addressable memory.

Return

1if the buffer was changed, O if not changed, or a negative error code.
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PCM API

Name
snd_pcm_sgbuf_get_addr — Get the DMA address at the corresponding offset

Synopsis

dma_addr _t snd_pcm sgbuf _get addr (struct snd_pcm substream * sub-
stream unsigned int ofs);

Arguments
substream PCM substream

of s byte offset
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PCM API

Name
snd_pcm_sgbuf_get_ptr — Get the virtual address at the corresponding offset

Synopsis

void * snd_pcmsgbuf get ptr (struct snd_pcm substream * substream
unsi gned int ofs);

Arguments
substream PCM substream

of s byte offset
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PCM API

Name

snd_pcm_sgbuf_get_chunk_size— Compute the max size that fits within the contig. page from the given
size

Synopsis

unsi gned int snd_pcm sgbuf _get chunk _size (struct snd_pcm substream *
substream unsigned int ofs, unsigned int size);

Arguments
substream PCM substream
of s byte offset

si ze byte size to examine
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PCM API

Name

snd_pcm_mmap_data_open — increase the mmap counter
Synopsis

void snd_pcm nmap_data_open (struct vmarea_struct * area);
Arguments

area VMA

Description

PCM mmap callback should handle this counter properly
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PCM API

Name

snd_pcm_mmap_data _close — decrease the mmap counter
Synopsis
void snd_pcm nmmap_data_close (struct vmarea struct * area);

Arguments

area VMA

Description

PCM mmap callback should handle this counter properly
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PCM API

Name

snd_pcm_limit_isa_dma_size — Get the max size fitting with ISA DMA transfer
Synopsis

void snd_pcmlimt _isa dna_size (int dma, size t * max);
Arguments

dma DMA number

max pointer to store the max size
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PCM API

Name

snd_pcm_stream_str — Get a string naming the direction of a stream

Synopsis

const char * snd_pcmstreamstr (struct snd_pcm substream* substrean);

Arguments

subst ream the pcm substream instance

Return

A string naming the direction of the stream.
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PCM API

Name

snd_pcm_chmap_substream — get the PCM substream assigned to the given chmap info
Synopsis

st ruct snd_pcm subst ream * snd_pcm chnmap_substream (struct

snd_pcm chmap * info, unsigned int idx);

Arguments

i nfo chmapinformation

i dx  the substream number index
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PCM API

Name

pcm_format_to_hits — Strong-typed conversion of pcm_format to bitwise
Synopsis
u64 pcmformat _to bits (snd pcmformat t pcmformt);

Arguments

pcm format PCM format

PCM Format Helpers
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PCM API

Name
snd_pcm_format_signed — Check the PCM format is signed linear

Synopsis

int snd_pcmformat_signed (snd_pcmformat _t format);

Arguments

format theformat to check

Return

1if the given PCM format is signed linear, O if unsigned linear, and a negative error code for non-linear
formats.
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PCM API

Name
snd_pcm_format_unsigned — Check the PCM format is unsigned linear

Synopsis

int snd_pcmformat_unsigned (snd pcmformat t fornmat);

Arguments

format theformat to check

Return

1if the given PCM format is unsigned linear, O if signed linear, and a negative error code for non-linear
formats.
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PCM API

Name

snd_pcm_format_linear — Check the PCM format is linear
Synopsis
int snd_pcmformat _linear (snd_pcmformat _t format);

Arguments

format theformat to check

Return

1if the given PCM format islinear, O if not.
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PCM API

Name

snd_pcm_format_little_endian — Check the PCM format is little-endian

Synopsis

int snd_ pcmformat _little endian (snd pcmfornmat _t fornat);

Arguments

format theformat to check

Return

1if the given PCM format islittle-endian, O if big-endian, or a negative error code if endian not specified.
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PCM API

Name

snd_pcm_format_big_endian — Check the PCM format is big-endian
Synopsis

int snd_pcmformat _big endian (snd_pcmformat t format);
Arguments

format theformat to check
Return

1if the given PCM format is big-endian, Oiif little-endian, or a negative error code if endian not specified.
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PCM API

Name
snd_pcm_format_width — return the bit-width of the format

Synopsis
int snd_pcmformat_width (snd _pcmformat t format);

Arguments

format theformat to check

Return

The bit-width of the format, or anegative error code if unknown format.
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PCM API

Name
snd_pcm_format_physical_width — return the physical bit-width of the format
Synopsis
int snd_pcmformat_physical _width (snd_pcmformat _t format);
Arguments
format theformat to check
Return

The physical bit-width of the format, or a negative error code if unknown format.
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PCM API

Name

snd_pcm_format_size — return the byte size of samples on the given format

Synopsis

ssize t snd_pcmfornmat_size (snd_pcmfornat t format, size_ t sanples);

Arguments
f or mat the format to check
sanpl es sampling rate

Return

The byte size of the given samples for the format, or a negative error code if unknown format.

119



PCM API

Name
snd_pcm_format_silence 64 — return the silent datain 8 bytes array

Synopsis
const unsigned char * snd_pcmfornat_silence 64 (snd pcmformat t for-
mat ) ;

Arguments

format theformat to check

Return

The format pattern to fill or NULL if error.
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PCM API

Name

snd_pcm_format_set_silence — set the silence data on the buffer
Synopsis

int snd_pcmformat_set_silence (snd_pcmformat t format, void * data,
unsi gned int sanples);

Arguments

f or mat the PCM format

dat a the buffer pointer

sanpl es the number of samplesto set silence
Description

Sets the silence data on the buffer for the given samples.
Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_limit_hw_rates — determine rate_min/rate_max fields
Synopsis
int snd pcmlinmt _hwrates (struct snd _pcmruntine * runtine);

Arguments

runtime theruntimeinstance

Description

Determines the rate_min and rate_max fields from the rates bits of the given runtime->hw.

Return

Zero if successful.
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PCM API

Name
snd_pcm_rate to_rate bit — converts sample rateto SNDRV_PCM_RATE_xxx bit

Synopsis

unsigned int snd pcmrate to rate bit (unsigned int rate);

Arguments

rat e thesamplerateto convert

Return

The SNDRV_PCM_RATE_xxx flag that corresponds to the given rate, or SNDRV_PCM_RATE_KNOT
for an unknown rate.
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PCM API

Name
snd_pcm_rate bit_to_rate — converts SNDRV_PCM_RATE_xxx bit to samplerate

Synopsis
unsigned int snd pcmrate bit to rate (unsigned int rate bit);

Arguments

rate_bit theratebit to convert

Return
The sampleratethat correspondsto thegiven SNDRV_PCM_RATE_xxx flag or O for an unknown rate bit.
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PCM API

Name

snd_pcm_rate_mask_intersect — computes the intersection between two rate masks

Synopsis

unsi gned int snd_pcmrate_nmask _intersect (unsignedint rates_a, unsigned
int rates_b);

Arguments
rates_a Thefirst rate mask
rates_b The second rate mask
Description

This function computes the rates that are supported by both rate masks passed to the func-

tion. It will take care of the specia handling of SNDRV_PCM_RATE_CONTINUOUS and SN-
DRV_PCM_RATE_KNOT.

Return

A rate mask containing the rates that are supported by both rates aand rates b.
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PCM API

Name
snd_pcm_rate range to_bits— convertsrate rangeto SNDRV_PCM_RATE_xxx hit

Synopsis

unsi gned int snd_pcmrate range to bits (unsignedint rate _m n, unsigned
int rate_max);

Arguments
rate_m n theminimum sample rate
rate_nax the maximum samplerate
Description

This function has an implicit assumption: the ratesin the given range have only the pre-defined rates like
44100 or 16000.

Return

The SNDRV_PCM_RATE xxx flag that corresponds to the given rate range, or SN-
DRV_PCM_RATE_KNOT for an unknown range.

PCM Memory Management
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PCM API

Name
snd_pcm_lib_preallocate free for_all — release al pre-allocated buffers on the pcm

Synopsis
int snd_pcmlib preallocate free for_all (struct snd_pcm?* pcm;

Arguments

pcm the pcm instance

Description

Releases all the pre-allocated buffers on the given pcm.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_lib_preallocate pages — pre-allocation for the given DMA type

Synopsis

int snd _pcmlib _preall ocate pages (struct snd_pcm substream * sub-
stream int type, struct device * data, size_ t size, size t max);

Arguments

subst ream the pcm substream instance

type DMA type (SNDRV_DMA_TYPE *)

dat a DMA type dependent data

si ze the requested pre-allocation size in bytes

nax the max. allowed pre-allocation size
Description

Do pre-alocation for the given DMA buffer type.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name

snd_pcm_lib_preallocate pages for_all — pre-allocation for continuous memory type (all substreams)
Synopsis

int snd_pcmlib_preallocate pages for_all (struct snd_pcm * pcm int
type, void * data, size_ t size, size t max);

Arguments
pcm  the pcm instance
type DMA type(SNDRV_DMA _TYPE *)
data DMA type dependent data
si ze therequested pre-allocation size in bytes

max  themax. alowed pre-allocation size

Description

Do pre-allocation to al substreams of the given pcm for the specified DMA type.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_sgbuf_ops_page — get the page struct at the given offset

Synopsis

struct page * snd_pcm sgbuf_ ops_page (struct snd_pcm substream * sub-
stream unsigned | ong offset);

Arguments

subst ream the pcm substream instance

of f set the buffer offset

Description

Used as the page callback of PCM ops.

Return

The page struct at the given buffer offset. NULL on failure.
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PCM API

Name
snd_pcm_lib_malloc_pages — allocate the DMA buffer

Synopsis

int snd _pcmlib nalloc _pages (struct snd_pcm substream * substream
size t size);

Arguments
substream the substream to alocate the DMA buffer to
si ze the requested buffer sizein bytes
Description

Allocates the DMA buffer on the BUS type given earlier to snd_pcmlib_preall o-
cat e_xxx_pages.

Return

1if the buffer is changed, O if not changed, or a negative code on failure.
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PCM API

Name
snd_pcm_lib_free pages — release the allocated DMA buffer.

Synopsis
int snd_pcmlib free pages (struct snd_pcm substream * substrean;

Arguments

substream the substream to release the DMA buffer

Description

Releasesthe DMA buffer allocated viasnd_pcm | i b_nmal | oc_pages.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_lib_free vmalloc_buffer — free vmalloc buffer

Synopsis
int snd pcmlib free vnalloc buffer (struct snd _pcm substream * sub-
stream;

Arguments

subst ream the substream with abuffer allocated by snd_pcm | i b_al |l oc_vmal | oc_buffer

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name
snd_pcm_lib_get vmalloc_page — map vmalloc buffer offset to page struct

Synopsis

struct page * snd_pcmlib _get vnalloc_page (struct snd_pcm substream *
substream unsigned | ong offset);

Arguments
subst ream the substream with abuffer allocated by snd_pcm | i b_al |l oc_vmal | oc_buffer

of f set offset in the buffer

Description

Thisfunction is to be used as the page callback in the PCM ops.

Return

The page struct, or NULL on failure.

PCM DMA Engine API
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Name

snd_hwparams to_dma slave _config — Convert hw_paramsto dma_slave _config

Synopsis

int snd_hwparans_to _dnma_slave config (const struct snd_pcm substream
*  substream const struct snd_pcmhw parans *  parans, st ruct

dma_sl ave _config * slave _config);

Arguments
subst ream PCM substream
par ams hw_params

sl ave_config DMA slaveconfig

Description

This function can be used to initialize a dma_slave config from a substream and hw_params in a
dmaengine based PCM driver implementation.
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Name

snd_dmaengine_pcm_set_config_from_dai_data— Initializes a dma slave config using DAl DMA data.
Synopsis

voi d snd_dmaengi ne_pcm set _config fromdai data (const st ruct

snd_pcm substream * substream const struct snd_dnmmengi ne_dai _dma_data
* dma_data, struct dma_slave config * slave_config);

Arguments
substream PCM substream
dma_dat a DAl DMA data

sl ave_config DMA slaveconfiguration

Description

Initializes the {dst,src} _addr, {dst,src} _maxburst, { dst,src} _addr_width and dave id fields of the DMA
dave config from the same fields of the DAl DMA data struct. The src and dst fields will be initialized
depending on the direction of the substream. If the substream is a playback stream the dst fields will be
initialized, if it is a capture stream the src fields will be initialized. The {dst,src} addr_width field will
only beinitialized if the SND_DMAENGINE _PCM_DAI_FLAG_PACK flagisset or if the addr_width
field of the DAl DMA data struct is not equal to DMA_SLAVE BUSWIDTH_UNDEFINED. If both
conditions are met the latter takes priority.
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Name
snd_dmaengine_pcm_trigger — dmaengine based PCM trigger implementation
Synopsis
int snd _dnaengi ne_pcmtrigger (struct snd _pcm substream * substream
int cnd);
Arguments
substream PCM substream
cmd Trigger command
Description

Returns 0 on success, a hegative error code otherwise.

Thisfunction can be used as the PCM trigger callback for dmaengine based PCM driver implementations.
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Name
snd_dmaengine_pcm_pointer_no_residue — dmaengine based PCM pointer implementation
Synopsis
snd_pcm uf rames_t snd_dmaengi ne_pcm poi nter _no_resi due (struct
snd_pcm substream * substrean;
Arguments
subst ream PCM substream
Description

This function is deprecated and should not be used by new drivers, asits results may be unreliable.
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Name

snd_dmaengine_pcm_pointer — dmaengine based PCM pointer implementation

Synopsis

snd_pcmuframes_t snd_dmaengi ne_pcm pointer (struct snd_pcm substream
* substream;

Arguments

substream PCM substream

Description

Thisfunction can be used asthe PCM pointer callback for dmaengine based PCM driver implementations.
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Name
snd_dmaengine_pcm_request_channel — Request channel for the dmaengine PCM

Synopsis

struct dnma_chan * snd_dmaengi ne_pcm request _channel (dma_filter _fn fil-
ter fn, void * filter_data);

Arguments

filter_fn Filter function used to request the DMA channel

filter_data Datapassedtothe DMA filter function

Description
Returns NULL or the requested DMA channel.

This function request a DMA channel for usage with dmaengine PCM.
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Name

snd_dmaengine_pcm_open — Open a dmaengine based PCM substream

Synopsis

i nt snd_dnmaengi ne_pcm open (struct snd_pcm substream* substream struct
dma_chan * chan);

Arguments

substream PCM substream

chan DMA channel to use for data transfers
Description

Returns 0 on success, a hegative error code otherwise.

The function should usually be called from the pcm open callback. Note that this function will use pri-
vate datafield of the substream's runtime. So it is not available to your pcm driver implementation.
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Name
snd_dmaengine_pcm_open_request_chan — Open a dmaengine based PCM substream and request chan-

nel

Synopsis

int snd_dnmmengi ne_pcm open_request _chan (struct snd_pcm substream *
substream dma_filter fn filter _fn, void * filter _data);

Arguments
subst ream PCM substream
filter _fn Filter function used to request the DMA channel

filter_data Datapassedtothe DMA filter function

Description
Returns 0 on success, a hegative error code otherwise.

This function will request a DMA channel using the passed filter function and data. The function should
usually be called from the pcm open callback. Note that this function will use private data field of the
substream's runtime. So it is not available to your pcm driver implementation.
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Name

snd_dmaengine_pcm_close — Close a dmaengine based PCM substream
Synopsis
i nt snd_dmaengi ne_pcm cl ose (struct snd_pcm substream * substream;

Arguments

substream PCM substream
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Name

snd_dmaengine_pcm_close release chan — Close a dmaengine based PCM substream and release chan-
nel

Synopsis

int snd_dnmaengi ne_pcm cl ose rel ease_chan (struct snd_pcm substream *
substream ;

Arguments

substream PCM substream

Description

Releases the DM A channel associated with the PCM substream.
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Name

snd_pcm_substream to_dma _direction — Get dma_transfer_direction for a PCM substream
Synopsis

enum dma_transfer_direction snd pcmsubstreamto_dma_direction (const
struct snd_pcm substream * substrean);

Arguments

substream PCM substream
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Name

struct snd_dmaengine dai_dma_data— DAI DMA configuration data

Synopsis

struct snd_dmaengi ne_dai _dnma_data {
dma_addr _t addr;
enum dma_sl ave_buswi dt h addr _wi dt h;
u32 maxburst;
unsi gned int slave_id,;
void * filter_data;
const char * chan_nane;
unsigned int fifo_size;
unsi gned int flags;

b
Members
addr

addr_width

maxburst

dave id

filter_data

chan_name
fifo_size

flags

Address of the DAI data source or destination register.
Width of the DAI data source or destination register.

Maximum number of words(note: words, as in units of the src_addr_width member,
not bytes) that can be send to or received from the DAI in one burst.

Slave requester id for the DMA channel.

Custom DMA channel filter data, this will usually be used when requesting the DMA
channel.

Custom channel name to use when requesting DMA channel.
FIFO size of the DAI controller in bytes

PCM_DAI flags, only SND_DMAENGINE_PCM_DAI_FLAG_PACK for now
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Name

struct snd_dmaengine_pcm_config — Configuration data for dmaengine based PCM

Synopsis

struct snd_dmaengi ne_pcmconfig {
int (* prepare_slave config) (struct snd_pcm substream *substream struct snd_pcn
struct dma_chan *(* conpat_request _channel) (struct snd_soc_pcmruntine *rtd,str
dma_filter _fn conpat filter _fn;
struct device * dnma_dev;
const char * chan_nanes[ SNDRV_PCM STREAM LAST + 1];
const struct snd_pcm hardware * pcm hardwar e;
unsi gned int prealloc_buffer_size;

s
Members

prepare_slave config Cadlback used to fill in the DMA dave config for a PCM sub-
stream. Will be called from the PCM drivers hwparams callback.

compat_request_channel Callback to request aDMA channel for platformswhich do not use
devicetree.

compat_filter_fn Will be used as the filter function when requesting a channel for
platforms which do not use devicetree. The filter parameter will be
the DAI's DMA data.

dma_dev If set, request DMA channel on this device rather than the DAI de-
vice.

chan_names[ SN- If set, these custom DMA channel names will be requested at reg-

DRV_PCM_STREAM_LAST +1] igtrationtime.

pcm_hardware snd_pcm_hardware struct to be used for the PCM.

prealoc_buffer_size Size of the preallocated audio buffer.

Note

If both compat_request_channel and compat_filter_fn are set compat_request_channel will be used to
request the channel and compat_filter_fn will be ignored. Otherwise the channel will be requested using
dma _request_channel with compat_filter_fn asthe filter function.
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General Control Interface
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Control/Mixer AP

Name

snd_ctl_notify — Send notification to user-space for a control change

Synopsis

void snd_ctl _notify (struct snd _card * card, unsigned int mask, struct
snd_ctl _elemid * id);

Arguments
card thecardto send naotification
mask theevent mask, SNDRV_CTL_EVENT *

id the ctl element id to send notification

Description

This function adds an event record with the given id and mask, appends to the list and wakes up the user-
space for notification. This can be called in the atomic context.
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Name

snd_ctl_newl1 — create a control instance from the template
Synopsis

struct snd _kcontrol * snd ctl _newl (const struct snd_kcontrol new *
ncontrol, void * private_data);

Arguments
ncontr ol theinitialization record
private data theprivatedatato set
Description

Allocates anew struct snd_kcontrol instance and initialize from the given template. When the accessfield
of ncontrol is 0, it's assumed as READWRITE access. When the count field is 0, it's assumes as one.

Return

The pointer of the newly generated instance, or NULL on failure.
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Name

snd _ctl_free one — release the control instance

Synopsis

void snd_ctl _free_one (struct snd _kcontrol * kcontrol);

Arguments

kcontrol thecontrol instance

Description

Releases the control instance created viasnd_ct | _newor snd_ct| _newl. Don't cal this after the
control was added to the card.
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Name

snd_ctl_add — add the control instance to the card
Synopsis

int snd_ctl _add (struct snd _card * card, struct snd_kcontrol * kcontrol);
Arguments

card the card instance

kcont rol thecontrol instance to add

Description

Addsthe control instance created viasnd_ct| _neworsnd_ct| _newl tothegiven card. Assignsaso
an unigue numid used for fast search.

It frees automatically the control which cannot be added.

Return

Zero if successful, or a negative error code on failure.
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Name

snd_ctl_replace — replace the control instance of the card
Synopsis

int snd_ctl _replace (struct snd card * card, struct snd _kcontrol *
kcontrol, bool add_on_replace);

Arguments
card the card instance
kcontrol the control instance to replace

add_on_repl ace add the control if not already added

Description

Replacesthegiven contral. If the given control doesnot exist and theadd_on_replaceflagisset, the control
isadded. If the control exists, it is destroyed first.

It frees automatically the control which cannot be added or replaced.

Return

Zero if successful, or a negative error code on failure.
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Name

snd_ctl_remove — remove the control from the card and release it
Synopsis

int snd_ctl_renove (struct snd card * card, struct snd_kcontrol * kcon-
trol);

Arguments

card the card instance

kcontrol thecontrol instance to remove
Description

Removes the control from the card and then releases the instance. You don't need to call
snd_ctl _free_one. Youmust beinthewritelock - down_write(card->controls_rwsem).

Return

0if successful, or anegative error code on failure.
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Name
snd_ctl_remove_id — remove the control of the given id and release it

Synopsis
int snd _ctl _renove_ id (struct snd card * card, struct snd ctl _elem.id
*id);

Arguments

card thecardinstance

id the control id to remove

Description

Finds the control instance with the given id, removesit from the card list and releasesiit.

Return

0 if successful, or anegative error code on failure.
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Name

snd_ctl_activate id — activate/inactivate the control of the given id
Synopsis

int snd_ctl_activate_id (struct snd _card * card, struct snd _ctl _elem.id
* id, int active);

Arguments
card the card instance
id the control id to activate/inactivate

active non-zeroto activate

Description

Findsthe control instance with the givenid, and activate or inactivate the control together with notification,
if changed. The given ID dataisfilled with full information.

Return

0 if unchanged, 1 if changed, or a negative error code on failure.
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Name

snd_ctl_rename_id — replace the id of a control on the card
Synopsis

int snd _ctl _renane_id (struct snd card * card,
* src_id, struct snd ctl_elemid * dst_id);

Arguments
card the card instance

src_id theoldid

dst _id thenewid

Description

struct snd ctl _elemid

Finds the control with the old id from the card, and replaces the id with the new one.

Return

Zero if successful, or a negative error code on failure.
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Name

snd_ctl_find_numid — find the control instance with the given number-id
Synopsis

struct snd _kcontrol * snd ctl _find numd (struct snd card * card, un-
signed int numd);

Arguments

card thecardinstance

nunmi d the number-id to search
Description

Finds the control instance with the given number-id from the card.

Thecaller must down card->controls_rwsem before calling thisfunction (if the race condition can happen).
Return

The pointer of the instance if found, or NULL if not.
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Name

snd_ctl_find_id — find the control instance with the given id
Synopsis

struct snd _kcontrol * snd ctl find id (struct snd card * card, struct
snd_ctl _elemid * id);

Arguments

card thecardinstance

id theid to search
Description

Finds the control instance with the given id from the card.

Thecaller must down card->controls_rwsem before calling thisfunction (if the race condition can happen).
Return

The pointer of the instance if found, or NULL if not.

159



Control/Mixer AP

Name

snd_ctl_register_ioctl — register the device-specific control-ioctls
Synopsis

int snd_ctl _register_ioctl (snd_kctl _ioctl _func_ t fcn);
Arguments

fcn ioctl calback function
Description

called from each device manager like pcm.c, hwdep.c, etc.
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Name

snd_ctl_register_ioctl_compat — register the device-specific 32bit compat control-ioctls
Synopsis

int snd _ctl _register_ioctl_conmpat (snd_kctl _ioctl _func_t fcn);
Arguments

fcn  ioctl calback function
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Name

snd_ctl_unregister_ioctl — de-register the device-specific control-ioctls
Synopsis
int snd_ctl _unregister _ioctl (snd_kctl _ioctl _func_t fcn);

Arguments

fcn ioctl calback function to unregister
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Name

snd_ctl_unregister_ioctl_compat — de-register the device-specific compat 32bit control-ioctls
Synopsis
int snd_ctl _unregister_ioctl_conpat (snd kctl ioctl _func_ t fcn);

Arguments

fcn ioctl calback function to unregister
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Name

snd_ctl_boolean_mono_info — Helper function for a standard boolean info callback with amono channel

Synopsis

int snd_ctl _bool ean_nono_info (struct snd _kcontrol * kcontrol, struct
snd_ctl _eleminfo * uinfo);

Arguments

kcontrol thekcontrol instance

ui nfo info to store

Description
This is a function that can be used as info callback for a standard boolean control with a single mono
channel.
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Name

snd_ctl_boolean_stereo_info— Helper function for astandard boolean info callback with stereo two chan-
nels

Synopsis

int snd_ctl _bool ean_stereo_info (struct snd_kcontrol * kcontrol, struct
snd_ctl _eleminfo * uinfo);

Arguments
kcontrol thekcontrol instance

ui nfo info to store

Description

Thisisafunction that can be used asinfo callback for a standard boolean control with stereo two channels.
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Name

snd_ctl_enum_info — fills the info structure for an enumerated control
Synopsis

int snd _ctl_enuminfo (struct snd ctl _eleminfo * info, unsigned int
channel s, unsigned int itens, const char *const nanes[]);

Arguments
info the structure to be filled
channel s the number of the control's channels; often one
itens the number of control values; also the size of nanes
nanes| | an array containing the names of al control values
Description

Setsal required fieldsini nf o to their appropriate values. If the control's accessibility is not the default
(readable and writable), the caller hasto fill i nf o->access.

Return

Zero.

AC97 Codec API
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Name

snd_ac97_write — write avalue on the given register

Synopsis

void snd_ac97 wite (struct snd_ac97 * ac97, unsi gned short reg, unsi gned
short val ue);

Arguments
ac97 theac97 instance
reg the register to change

val ue thevalueto set

Description

Writes a value on the given register. This will invoke the write callback directly after the register check.
This function doesn't change the register cache unlike #snd_ca97_write_cache, so use this only
when you don't want to reflect the change to the suspend/resume state.
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Name
snd_ac97_read — read a value from the given register

Synopsis
unsi gned short snd _ac97 read (struct snd_ac97 * ac97, unsigned short
reg);

Arguments

ac97 theac97 instance
reg theregister to read
Description

Reads a value from the given register. Thiswill invoke the read callback directly after the register check.

Return

Theread value.

168



Control/Mixer AP

Name

snd_ac97_write_cache — write avalue on the given register and update the cache

Synopsis

void snd_ac97 wite cache (struct snd_ac97 * ac97, unsigned short reg,
unsi gned short val ue);

Arguments
ac97 theac97 instance
reg the register to change

val ue thevalueto set

Description

Writes a value on the given register and updates the register cache. The cached values are used for the
cached-read and the suspend/resume.
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Name
snd_ac97_update — update the value on the given register

Synopsis

i nt snd_ac97_update (struct snd_ac97 * ac97, unsi gned short reg, unsi gned
short val ue);

Arguments

ac97  theac97 instance

reg the register to change

val ue thevaueto set
Description

Compares the value with the register cache and updates the value only when the value is changed.
Return

1if thevalueis changed, 0 if no change, or a negative code on failure.
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Name
snd_ac97_update_bits — update the bits on the given register

Synopsis

int snd_ac97 update bits (struct snd_ac97 * ac97, unsigned short reg,
unsi gned short nask, unsigned short val ue);

Arguments
ac97  theac97 instance
reg the register to change
mask  the bit-mask to change
val ue thevaueto set
Description

Updates the masked-bits on the given register only when the value is changed.

Return

1if the bits are changed, 0 if no change, or a negative code on failure.
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Name
snd_ac97_get_short_name — retrieve codec name
Synopsis
const char * snd_ac97_get short _nane (struct snd_ac97 * ac97);
Arguments
ac97 thecodecinstance
Return

The short identifying name of the codec.
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Name
snd_ac97_bus— create an AC97 bus component
Synopsis
i nt snd_ac97 bus (struct snd_card * card, i nt num st ruct
snd_ac97 bus ops * ops, void * private data, struct snd _ac97 bus **
rbus) ;
Arguments
card the card instance
num the bus number
ops the bus callbacks table

private_data private datapointer for the new instance

rbus the pointer to store the new AC97 bus instance.

Description
Creates an AC97 bus component. An struct snd_ac97_bus instance is newly allocated and initialized.

The ops table must include valid callbacks (at least read and write). The other callbacks, wait and reset,
are not mandatory.

The clock is set to 48000. If another clock is needed, set (*rbus)->clock manually.
The AC97 businstance isregistered as alow-level device, so you don't haveto release it manually.
Return

Zero if successful, or a negative error code on failure.
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Name

snd_ac97_mixer — create an Codec97 component

Synopsis

int snd_ac97 _m xer (struct snd_ac97 bus * bus, struct snd_ac97 tenpl ate
* tenplate, struct snd_ac97 ** rac97);

Arguments
bus the AC97 bus which codec is attached to
tenpl at e thetemplate of ac97, including index, callbacks and the private data.

rac97 the pointer to store the new ac97 instance.

Description

Creates an Codec97 component. An struct snd_ac97 instance is newly alocated and initialized from the
template. The codec isthen initialized by the standard procedure.

The template must include the codec number (num) and address (addr), and the private data (private_data).
The ac97 instance is registered as alow-level device, so you don't have to release it manually.
Return

Zero if successful, or anegative error code on failure.
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Name

snd_ac97_update power — update the powerdown register
Synopsis

i nt snd_ac97_update_power (struct snd_ac97 * ac97, int reg, int powerup);
Arguments

ac97 the codec instance

reg the rateregister, e.g. AC97_PCM_FRONT_DAC RATE

power up non-zero when power up the part

Description

Update the AC97 powerdown register bits of the given part.

Return

Zero.
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Name

snd_ac97_suspend — General suspend function for AC97 codec
Synopsis

void snd_ac97_suspend (struct snd_ac97 * ac97);
Arguments

ac97 theac97 instance
Description

Suspends the codec, power down the chip.
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Name

snd_ac97 resume — General resume function for AC97 codec
Synopsis

void snd_ac97 resune (struct snd_ac97 * ac97);
Arguments

ac97 theac97 instance
Description

Do the standard resume procedure, power up and restoring the old register values.
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Name

snd_ac97_tune_hardware — tune up the hardware
Synopsis

int snd ac97 _tune_hardware (struct snd_ac97 * ac97, const struct
ac97 _quirk * quirk, const char * override);

Arguments

ac97 the ac97 instance

qui rk quirk list

override explicit quirk value (overridesthe list if non-NULL)
Description

Do some workaround for each pci device, such as renaming of the headphone (true line-out) control as
“Master”. The quirk-list must be terminated with a zero-filled entry.

Return

Zero if successful, or a negative error code on failure.
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Name
snd_ac97_set_rate — change the rate of the given input/output.

Synopsis
int snd ac97_set rate (struct snd_ac97 * ac97, int reg, unsigned int
rate);

Arguments

ac97 theac97 instance
reg theregister to change

rate thesamplerateto set

Description

Changes the rate of the given input/output on the codec. If the codec doesn't support VAR, the rate must
be 48000 (except for SPDIF).

The vaid registers are AC97_PMC _MIC _ADC RATE, AC97_PCM_FRONT_DAC_RATE,
AC97_PCM_LR_ADC RATE. AC97_PCM_SURR_DAC _RATE and AC97_PCM_LFE_DAC RATE
are accepted if the codec supports them. AC97_SPDIF is accepted as a pseudo register to modify the
SPDIF status hits.

Return

Zero if successful, or anegative error code on failure.
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Name
snd_ac97_pcm_assign — assign AC97 dlotsto given PCM streams

Synopsis

int snd_ac97 _pcm assign (struct snd_ac97_bus * bus, unsigned short pcm
s_count, const struct ac97_pcm* pcns);

Arguments
bus the ac97 bus instance
pcns_count  count of PCMsto be assigned
pcms PCMs to be assigned
Description

It assigns available AC97 dots for given PCMs. If none or only some dlots are available, pcm->xxx.slots
and pcm->xxx.rslots[] members are reduced and might be zero.

Return

Zero if successful, or a negative error code on failure.
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Name
snd_ac97_pcm_open — opens the given AC97 pcm

Synopsis

int snd_ac97 _pcmopen (struct ac97 _pcm * pcm unsigned int rate,
ac97 _pcmcfg cfg, unsigned short slots);

Arguments
pcm the ac97 pcm instance
rate rateinHz, if codec does not support VRA, this value must be 48000Hz
cfg output stream characteristics
sl ots asubset of allocated slots (snd_ac97_pcm_assign) for this pcm
Description

It locks the specified slots and sets the given rate to AC97 registers.

Return

Zero if successful, or a negative error code on failure.

enum
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Name

snd_ac97_pcm_close — closes the given AC97 pcm
Synopsis

int snd_ac97 pcmclose (struct ac97_pcm* pcn);
Arguments

pcm the ac97 pcm instance
Description

It frees the locked AC97 dlots.

Return

Zero.
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Name

snd_ac97_pcm _double rate rules — set double rate constraints
Synopsis
int snd_ac97 pcmdouble rate rules (struct snd _pcmruntinme * runtine);

Arguments

runti me theruntime of the ac97 front playback pcm

Description

Installs the hardware constraint rules to prevent using double rates and more than two channels at the
sametime.

Return

Zero if successful, or anegative error code on failure.

Virtual Master Control API
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Name

snd_ctl_make virtual _master — Create a virtual master control

Synopsis

struct snd _kcontrol * snd_ctl_nmake virtual _naster (char * nane,
unsigned int * tlv);

Arguments
nanme name string of the control element to create

tlv  optiona TLV int array for dB information

Description

Creates avirtual master control with the given name string.

const

After creating a vmaster element, you can add the slave controls via snd_ct| _add_sl ave or

snd_ctl| _add_sl ave_uncached.

The optional argument t | v can be used to specify the TLV information for dB scale of the master con-
trol. It should be a single element with #SNDRV_CTL_TLVT_DB_SCALE, #SNDRV_CTL_TLV_D-
B_MINMAX or #SNDRV_CTL_TLVT_DB_MINMAX_MUTE type, and should be the max 0dB.

Return

The created control element, or NULL for errors (ENOMEM).
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Name

snd _ctl_add vmaster_hook — Add a hook to a vmaster control
Synopsis

int snd_ctl_add vmaster _hook (struct snd _kcontrol * kcontrol, void
(*hook) (void *private data, int), void * private_data);

Arguments
kcontr ol vmaster kctl element
hook the hook function

private_data theprivate datapointer to be saved

Description

Adds the given hook to the vmaster control element so that it's called at each time when the value is
changed.

Return

Zero.
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Name
snd_ctl_sync_vmaster — Sync the vmaster slaves and hook
Synopsis
void snd_ctl_sync_vmaster (struct snd_kcontrol * kcontrol, bool hook on-
ly);
Arguments
kcontr ol vmaster kctl element

hook _only sy