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Audio HAL
AudioControl HAL
AAudio

BERHE

AAQOS B8k H Android R FEIEE |, FEIEHIXEMNE |, FIRIEEFSRENSESRAE HAL v
H:ﬁ«ﬁ%o

o DIEFEER
SEREMEMHTING , RARTUB— N EEZ MBI R E Android APl ( IIBEFIEHIERAY
AudioManagerg B FELIERAY MediaPlayer ) RH— S Z N EIEIRBEFS M. NAFSE RS
AudioAttributestBXEL, IBIBEZFUEIT AudioService &i% , HERAZI— (HBERE— ) IAN
VIR HEE R,

o MIHIRE
ES50 HAL 2231 , 1885258 AUDIO_DEVICE_OUT BUS 1T EEH MR ShE R HIRE.

o EM{SERIS#E https://source.android.com/docs/automotive/audio/audio-policy-configuratio

n?hl=zh-cn
=
=5 XEE
BEXZAAOSHEEIH SMXIFAIES , 8MSXEERINELREE. SEiEH  REIXINEIZER
BMXE K,

s HENSEXEE
fEdevice XIRIAYF=GR B Roverlay MR INF BN ESEHFFX

<bool name="audioUseDynamicRouting">true</bool>
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XIS E

ESXISENEIT &M device Xt R AYF= 5 B R ThYcar_audio_configuration.xml #]
audio_policy_configuration.xmlif#{7ECE.

o car_audio_configuration.xml Ec&
A= GREIXm BB AN S IRX 72 BIFN4 KIF AT B PRI RL,

PATRLAEEXAA) , GEXEIDA0, EXT3NEEAH , F—=Z2ENREEHEENEM
i, F—IPEEEATEN T MRS bus0_media_outflbus6_notification_out , Edh
bus0_media_outBYiHi& &Y MAIZ AR musicklannouncement,

F£Z. B=. FOLALEE, TJLURESENRSEHE. X,

s e
II,%'\,Q .

1. EEMXAY audioZoneld $aRHE,

2. audioZoneld #0 occupantZoneld REATESE., HoccupantZoneld:EFISRIRET
UserID #DisplayID, tt#fcar_audio_configuration.xmlEX T34 occupantZoneld %
3790,1,2, MENT=ANSMXBEXAIEE.

3. audioZoneld #] occupantZoneld Z[BRAEE—X—HIBRET,

4. iR context&EPsinnBic—Ndevice address , FEHREES ELLE—Ndevice address,

<carAudioConfiguration version="2">
<zones>
<zone name="primary zone" isPrimary="true" occupantzoneId="0">
<volumeGroups>
<group>
<device address="busO_media_out">
<context context="music"/>
<context context="announcement"/>
</device>
<device address="bus6_notification_out">
<context context="notification"/>
<context context="system_sound"/>
<context context="emergency"/>
<context context="safety"/>
<context context="vehicle_status"/>
<context context="alarm"/>
</device>
</group>
<group>
<device address="busl_navigation_out">
<context context="navigation"/>
</device>
<device address="bus2_voice_command_out">
<context context="voice_command"/>
</device>
</group>
<group>
<device address="bus4_call_out">
<context context="call"/>
<context context="call_ring"/>
</device>
</group>
</volumeGroups>
</zone>
</zones>
</carAudioConfiguration>



o audio_policy_configuration.xmlic&

BCEYF FRservice EAMxmIfE , RREREERPRINIRENER  FEHN
attchedDevices, mixport, deviceportlARmixportfldeviceportZafiroutes, N TECE
FEMKEAMFNRE. MmO, REROLUKRZERIEEH,

<modules>
<!-- Primary Audio HAL -->
<module name="primary" halversion="3.0">
<attachedDevices>
<!-- One bus per context -->
<item>busO_media_out</item>
<item>busl_navigation_out</item>
<item>bus2_voice_command_out</item>
<item>bus4_call_out</item>
<item>bus6_notification_out</item>
</attachedDevices>
<defaultoutputDevice>busO_media_out</defaultOutputDevice>
<mixPorts>
<mixPort name="mixport_busO_media_out" role="source"
flags="AUDIO_OUTPUT_FLAG_PRIMARY">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
samplingRates="48000"
channelMasks="AUDIO_CHANNEL_OUT_STEREO"/>
</mixPort>
<mixPort name="mixport_busl_navigation_out" role="source">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
samplingRates="48000"
channelMasks="AUDIO_CHANNEL_OUT_STEREOQ" />
</mixPort>
<mixPort name="mixport_bus2_voice_command_out" role="source">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
samplingRates="48000"
channelMasks="AUDIO_CHANNEL_OUT_STEREO" />
</mixPort>
<mixPort name="mixport_bus4_call_out" role="source">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
samplingRates="48000"
channelMasks="AUDIO_CHANNEL_OUT_STREO"/>
</mixPort
<mixPort name="mixport_bus6_notification_out" role="source">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
samplingRates="48000"
channelMasks="AUDIO_CHANNEL_OUT_STEREO" />
</mixPort>
</mixPorts>
<devicePorts>
<devicePort tagName="busO_media_out" role="sink"
type="AUDIO_DEVICE_OUT_BUS"
address="busO_media_out">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
samplingRates="48000"
channelMasks="AUDIO_CHANNEL_OUT_STEREO"/>
<gains>
<gain name="" mode="AUDIO_GAIN_MODE_JOINT"
minvaluemB="-3200" maxvalueMmB="600"
defaultvaluemB="0" stepvaluemB="100"/>



</gains>
</devicePort>
<devicePort tagName="busl_navigation_out" role="sink"
type="AUDIO_DEVICE_OUT_BUS"
address="busl_navigation_out">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
samplingRates="48000"
channelMasks="AUDIO_CHANNEL_OUT_STEREO" />
<gains>
<gain name="" mode="AUDIO_GAIN_MODE_JOINT"
minvaluemMB="-3200" maxvaluemB="600"
defaultvaluemB="0" stepvaluemB="100"/>
</gains>
</devicePort>
<devicePort tagName="bus2_voice_command_out" role="sink"
type="AUDIO_DEVICE_OUT_BUS"
address="bus2_voice_command_out">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
samplingRates="48000"
channelMasks="AUDIO_CHANNEL_OUT_STEREO" />
<gains>
<gain name="" mode="AUDIO_GAIN_MODE_JOINT"
minvalueMB="-3200" maxvalueMmB="600"
defaultvaluemB="0" stepvaluemB="100"/>
</gains>
</devicePort>
<devicePort tagName="bus4_call_out" role="sink"
type="AUDIO_DEVICE_OUT_BUS"
address="bus4_call_out">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
samplingRates="48000"
channelMasks="AUDIO_CHANNEL_OUT_STEREO" />
<gains>
<gain name="" mode="AUDIO_GAIN_MODE_JOINT"
minvaluemMB="-3200" maxvalueMB="600"
defaultvaluemB="0" stepvaluemB="100"/>
</gains>
</devicePort>
<devicePort tagName="bus6_notification_out" role="sink"
type="AUDIO_DEVICE_OUT_BUS"
address="bus6_notification_out">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
samplingRates="48000"
channelMasks="AUDIO_CHANNEL_OUT_STEREO" />
<gains>
<gain name="" mode="AUDIO_GAIN_MODE_JOINT"
minvaluemMB="-3200" maxvaluemB="600"
defaultvaluemB="0" stepvaluemB="100"/>
</gains>
</devicePort>
</devicePorts>
<!-- route declaration, i.e. Tist all available sources for a
given sink -->
<routes>
<route type="mix" sink="busO_media_out"
sources="mixport_bus0_media_out"/>
<route type="mix" sink="busl_navigation_out"
sources="mixport_busl_navigation_out"/>



<route type="mix" sink="bus2_voice_command_out"
sources="mixport_bus2_voice_command_out"/>
<route type="mix" sink="bus4_call_out"
sources="mixport_bus4_call_out"/>
<route type="mix" sink="bus6_notification_out"
sources="mixport_bus6_notification_out"/>
</routes>
</module>

FEEIUMEEEHX ( Android143Z#F )

aRE X context AMusicESIEUEEE FREXANRSHTER. NABIREXNuserid (£
1BCarAudioManagerig{itidapi allowMediaAudioOnPrimaryZone(long requestld, boolean
allowed)# ] SEHERAITIRE,

HSEMXECE ( Android143%8F )

FERE—MEMXIEH E—PcontextB I MatHAIbus address , AJLAMERERUS R TR, &
X ASE B  E F HE ARC E

o WNT45zone idA1AIESAXIEBECE zone 1 config 0F0 zone 1 config 1,

<carAudioConfiguration version="3">
<zones>
<zone name="Zzonel" audiozoneId="1" occupantzoneld="1">
<zonecConfigs>
<zonecConfig name="zone 1 Config 0" isDefault="true">
<volumeGroups>
<group>
<device address="bus_100">
<context context="music"/>
</device>
</group>
</volumeGroups>
</zonecConfig>
<zonecConfig name="zone 1 Config 1">
<volumeGroups>
<group>
<device address="bus_101">
<context context="music"/>

</device>
</group>
</volumeGroups>
</zonecConfig>
</zoneConfigs>
</zone>
</zones>
TEMA

1. ®“ zoneConfighIttiitA—4%, RegRinZEIdEprimary zonef X1,
2. i INAYdevice address fFaudio_policy_configuraion. xmIEEE N,

o EMIXIFEB (Android143%3F )



ERGIeEFERER B EEIMN. eGSR SR NA LAREH=EREAIE S
1=

T EHEMECERE N T—address Abus_10008Imirror i&8 , MNP FEREA
enableMirrorForAudioZonesf&i@EmirrorfiJzonelD PAFIEIZR S, EHZRFHSIGzone DIIMHIFAE
bus address&piHERIVEINETE.

<carAudioConfiguration version="3">
<mirroringDevices>
<mirroringDevice address="bus_1000"/>
</mirroringDevices>
<zones>

</zones>
</carAudioConfiguration>

B

o EHEREAHE

EMERRBRRRRES N AR RAER SR | B eESIF iR ERITES |
FELEZ N NARESRHAS | EABAFEN. tMEEREXERERN SRR SXIBK
B BRIER A BEFHAREIL.

o N FERENESEE RAYapi
android faudioManager &2t T requestAudioFocus A ORIRENVE .,

o AAOSEERIEKAMIE
CarAudioServiceflRIEZIEFHRANE RS F1BRIFBHNRERRE BEILXMNERIBKAK
. XPMEFRNHINEETREEMEREIINN. ZEASRIEERAN caraudiocontext F1
BIEERIFEER CarAudioContext Z[BRIFIE X R ERMESIMERIE K. XEXERDLAT
=Fh oG, BN A, RREMHEEETASENttps:/source.android.com/docs/devices/aut
omotive/audio/audio-focus?hl=zh-cn
e car_audio_configuration.xmlfEg&audioUseHalDuckingSignalsAture , BRAERRAY

£ AU IAUDIOFOCUS_GAIN_TRANSIENT_MAY_DUCK&ZEZEFaudioControl halfy

onDevicesToDuckChangeR[&EEE., WRIZE Hfalse , BFAduckiIEHEASEhAIR , EE

BASHI TR,

o SMEBRAANZfSEFCarAudioMangerigfitiUtERapikREVFIIR E S &.

o 7Edevice XIRIAUFEER B Roverlay FEEE config_useFixedVolumeJgtrue , {SEFFMNERRIREIEIASE
HTEERIETS car_audio_configuration.xmlgriE X AE—volumeGrouplEESRIEET.

o 7Edevice XFRNAYF= TR B Foverlay FECLE config_handleVolumeKeysinWindowManager JJtrue ,
AR ZIT androidiEZE T2 El AR CarServicef#{TRME,

o fEdevice XRAYF=ER B Foverlay FELEaudioUseCarVolumeGroupMutinggtrue ( ZiX(E ) |,
RTERS N SEHENEHSIN ARG N SEERS. RN false (BNAME) |, R
SIERRENSERNFHEIR | FEeeSIRAEHE.

o ZiEFIuI ZELEREEEcarAudioServiceMAEZdandroid NRFEZIMERRFI TR , HApig
BRI ERXIBNEE.

PCM $&{¥
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PCMiEHH R T PCMIREBHITHRER NG, XA RERRTRERIR. BEZRSHIESE, XEESF
EiEdEc&vendor/etc/asound.confBt & S 43Ez4l, asound.conf H &N EJLASEALSA project - the C
library reference: PCM (digital audio)_plugins (alsa-project.org)

e dshare plugin

XMEE RIS Z IS i

HEZNEE , BMBERLERIR—ER. Ssharef&AR , X

MEHARERRIRSFER | MEG&JmixFldsnoopilr— NN EFin RIBIEHEE S
X. FEAEESHFISEHEE.

pcm.name {

type dshare #
ipc_perm INT
sTlave STR
# or
slave { #
pcm STR #
# or
pcm { } #

format STR #
rate INT #
channels INT

Direct sharing
# IPC permissions (octal, default 0600)

Slave definition
slave PCM name

slave PCM definition
format definition
rate definition

period_time INT # in usec

# or

period_size INT # in frames
buffer_time INT # in usec

# or

buffer_size INT # in frames

periods INT #

h

bindings { #
N INT #

3

e dsnoop plugin

when buffer_size or buffer_time is not specified

note: this is client independent!!!
maps slave channel to client channel N

XMEHE— I ZSBEBRRIFD G E I E iR, 8 NEERNIRIE— M. TEARG SN

SHEE.

pcm.name {

type dsnoop #

slave STR

# or

slave { #
pcm STR #
# or
pcm { } #

format STR #
rate INT #
channels INT

Direct snoop

Slave definition
slave PCM name

slave PCM definition
format definition
rate definition

period_time INT # in usec

# or

period_size INT # in frames
buffer_time INT # in usec

# or

buffer_size INT # in frames


https://www.alsa-project.org/alsa-doc/alsa-lib/pcm_plugins.html

periods INT # when buffer_size or buffer_time is not specified

}
bindings { # note: this is client independent!!!

N INT # maps slave channel to client channel N
}

Audio HAL

Android EEERENAREFIEES | EHXEN BEFAFRIEE SRS EINESKREEINAL &
HAL LIRS AVEIHIRE | FHSMH IR BRI S ERIZRERR.

o mHIRE

fEAudio HALR , i8#5358IAUDIO_DEVICE_OUT_BUSIEFIF & SR SH0E M IS,
AUDIO_DEVICE_OUT_BUSZEEUG R IFa Fitin O ( EbENmAEE—MIERENRO ) .
AUDIO_DEVICE_OUT_BUS ZBRIFRIt FEME— M HIREE28EY, AUDIO_DEVICE_OUT_BUS
KA | Eidstart_output_streamf&E 3k , MBUS address 2fEFFHLAT , &
open_output_stream¥JFFstreamBdEEH.

if (out->devices[i] == AUDIO_DEVICE_OUT_SPEAKER ||
out->devices[i] == AUDIO_DEVICE_OUT_WIRED_HEADSET ||
out->devices[i] == AUDIO_DEVICE_OUT_WIRED_HEADPHONE ||
out->devices[i] == AUDIO_DEVICE_OUT_BUS) {
audio_devices_t route_device = out->devices[i];
route_pcm_card_open(adev->dev_out[SND_OUT_SOUND_CARD_SPEAKER] .card,
getRouteFrombevice(route_device));
if (out->address == NULL) {
card = adev->dev_out[SND_OUT_SOUND_CARD_SPEAKER].card;
device = adev->dev_out[SND_OUT_SOUND_CARD_SPEAKER] .device;
} else {
if (strcmp(out->address, "busO_media_out") == 0) {
card = 103;
device = 0;
} else if (strcmp(out->address, "busl_navigation_out") == 0) {
card = 103;
device = 1;
} else if (strcmp(out->address, "bus2_voice_command_out") == 0) {
card = 103;
device = 2;
} else if (strcmp(out->address, "bus4_call_out") == 0) {
card = 103;
device = 3;
} else if (strcmp(out->address, "bus6_notification_out") == 0) {
card = 103;
device = 4;
} else if (strcmp(out->address, "bus1l00_audio_zone_1") == 0) {
card = 103;
device = 5;
} else if (strcmp(out->address, "bus200_audio_zone_2") == 0) {
card = 103;
device = 6;
} else if (strcmp(out->address, "bus300_audio_zone_3") == 0) {
card = 103;
device = 7;
} else {
card = 103;


af://n162

device = 0;

o EINIRE
ESHIEITRT , Audio HALES W ZopenlnputStreami@fl , H 18RI RR SIS 5T
HJAudioSource&%4,

o IR

1. #Easound.conf ENAIE-RFIREMID EE IRhalPEENEF FIg% ID —3. thil : HEcss
bus0_media_out BdcardID 5 103 , device 3 0, fEXIMAJasound.confREEEN—
pcmC103D0pAIpcMTiF.

2. BRiMlE#E R dshare/dsnoopfflt = RV S T EM100FEE.

AudioControl HAL

AudioControl HAL 2AAOCS ARG 5 | N\BIEHERHEFII—hal, EHREMIRS 5SS EH
HAL T8 | IMEPEHEIR AR, WENENEEIRSESETHAL BAIREHEMIRS |
AAOSHIESZ RIS AT LUBITHAL SN PSS 43c B,

o ZE1=H (Android12 325F)

Android12 FEHEMIRS SiEidAudioControl HAL 3t ZE2AYSNBES SRR/ T B ATIH,
Android 14 ER3285. HREMNE. FEFREERIF.

AAudio

o HAHLE
AAudio 2 Android 8.0 Rz LA ERRAHS|IANAS—FHESR APl , IRt T —MEEREURIRE , 5~
MMAP B HAL FIERZHTERRESS{ERERT |, Al455E =SB RFIRHIRVERAT ),
AAudioT] LA HsharediE=tF0 exclusive 1

£ exclusive #2x{F , EAIZINEEAIEEFPinM ARIEEES A\ S ALSA IRGIFEFHEZAARFIET
M, 7E shared 2y , MMAP X AudioServer FIz{THREESER. 7 exclusive &
AT, HTFHIESSY RS | RSB EYEE.

o ECERN
EKiksdk g B FFigaaudio mmapaIIhEE.
1. =R ERAIbuild.prop FINFFE AAudiofIIhEE

PRODUCT_PROPERTY_OVERRIDES += aaudio.mmap_policy=2
PRODUCT_PROPERTY_OVERRIDES += aaudio.mmap_exclusive_policy=2

ALGREBERIEEERT. 2. 3F—, BiUgE N2,
o 1=AAUDIO_POLICY_NEVER - {R{EFE|HRIER , AMEER MMAP,
o 2 =AAUDIO_POLICY_AUTO - Zix{sEF MMAP, 2{ELME; MMAP A<5JF , NfEHEIRE
1z,
o 3=AAUDIO_POLICY_ALWAYS - {X{&F MMAP 8812, AREIEZ/|HIZRZ,
2. igEAAudio BIHRERFIEE

T EMEERTELHAIAAUdIORRIRIAER. IRBEENsAKEUABIHEER1 AIREO,

PRODUCT_PROPERTY_OVERRIDES += aaudio.mmap_card=card:0dev:0
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3. audio_policy_configuration.xml iZimmapBYiitim

W RFrEIAmMmap_no_irg_out #1 mmap_no_irq_inFg ™ mixport , HFIXIRAYdeviceporti@Eiz
#routes,

HrhxmldachannelMasks. dtsHEREAITDM BEEIAK halpEiE LS kernel BB EE(RIE—
. sdkBUABCEH8EIE.,

<mixPort name="mmap_no_irg_out" role="source"
f1agS="AUDIO_OUTPUT_FLAG_DIRECT|AUDIO_OUTPUT_FLAG_MMAP_NOIRQ">
<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"
sampTlingRates="48000"

channelMasks="AUDIO_CHANNEL_OUT_STEREO,AUDIO_CHANNEL_INDEX_MASK_8"/>
</mixPort>
<mixPort name="mmap_no_irg_in" role="sink"
flags="AUDIO_INPUT_FLAG_MMAP_NOIRQ">

<profile name="" format="AUDIO_FORMAT_PCM_16_BIT"

samplingRates="8000,11025,12000,16000,22050,24000,32000,44100,48000"

channelMasks="AUDIO_CHANNEL_IN_MONO,AUDIO_CHANNEL_IN_STEREO,AUDIO_CHANNEL_IN
_FRONT_BACK" />

</mixPort>

<routes>

<route type="mix" sink="busO_media_out"
sources="mixport_bus0_media_out,mmap_no_irqg_out"/>

<route type="mix" sink="mmap_no_irq_in"

sources="Built-In Mic,Built-In Back Mic,Echo-Reference Mic"/>
</routes>
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